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Verstaan of ver staan van elkaar 
Dicht er bij 

 
K dat is het krijtje 

W dat is de waterhoen die waggelt door het gras. 

A is Annebetje 

L dat is het leitje 

I dat is Ine (haar Vader heet Oom Puk) 

T dat is de thee, die je met of zonder suiker drinkt en met of zonder melk. 

E dat is het ezeltje 

I dat is Ine 

T dat is de thee. 
 

Uit Han G Hoekstra 1947 

Het verloren schaap: Alfabet pg 44 

 
 

 

Dank zij mijn ouders † 

 

B.C.T. Flapper, Boudien 
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The application of quality-of-life measures in paediatric outpatient practice of 

chronic childhood conditions, to assess consequences in daily life and needs 

for care of the child.       BCT Flapper 

 

General Introduction 

 

Emphasis in health care has moved from treatment in acute illness to prevention and 

control of chronic conditions. Fifteen to twenty percent of children have a chronic illness or 

condition.1,2 Prevalence is rising and rates of longstanding illness doubled in the period 1975 

–1995 in children aged 5-15 years. 1,3 A chronic illness is defined as a "medically diagnosed 

condition” that affects children for extended periods of time and that can be “managed”, but 

not cured.1,5 

Recent advances in medicine have resulted in improved survival and have changed the 

implications of a chronic physical illness in childhood. Life expectancy in cystic fibrosis 

improved from 14 years in 1970 to more than 30 years in 1995.6 Also individuals with 

disorders such as diabetes, cystic fibrosis, renal failure and cancer, who may previously have 

had a limited life-expectancy, are now surviving into adulthood.7 As treatment options of 

paediatric chronic diseases have improved and more and more children survive, the physical 

and psychosocial consequences and needs in day-to-day life have become increasingly 

relevant in paediatric health care.5,8 Recognition of this relevance has led to a shift from 

interest in treatment parameters related to survival and morbidity towards measurement of 

quality of the resulting life. 

Chronic conditions cause a burden in day-to-day life, not only due to problems related to the 

underlying disease condition itself, but also due to “having to live with a chronic condition”. 

One in two children with a chronic condition has to contend with daily “hassles” 8 and one in 

four to five of these children can no longer keep up with the expected pace of development. 

1,2,4 The impact on day-to-day performance and on quality-of-life is determined by the 

complications of the disease itself together with the burden of having to live with a chronic 

disease.5,9 

Quality-of-life 

There is consistent evidence that implications of a chronic condition have an impact on many 

aspects of life, such as physical, psychological, social and academic aspects of life. A 

measure that can encapsulate all these divers experiences seems attractive.5,10,11  

Quality-of-life questionnaires are developed to investigate the impact of health problems on 

daily performance. Two types of questionnaires are used; the first contains questions about a 
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number of health problems reflecting common problems in daily functioning that are familiar 

to all persons, whether healthy or affected by an illness (generic measure of health-status). 

The second contains items that are related to a specific disease (disease-specific measure of 

health-status) and to patients. Daily performance is measured as a person’s functioning in 

different important domains of life, such as physical, psychological, emotional and social 

functioning. Several distinct health problems within a domain make up a scale. From 

responses a score is calculated and from the scale-scores a quality-of-life score is 

calculated. A score for prevalence or rather quantity of problems is expressed as health-

status, while a score that includes emotional evaluation of health problems is expressed as 

health-related quality-of-life.3,11 The terms health status and health related quality-of-life are 

often used as if interchangeable, but they are not.3,11 

 

Perspectives on impact on day-to-day performance  

Impact of a disorder on performance can be viewed from medical and disability 

perspectives.9,12 In working with children with a long term chronic disorder, much is to be 

gained from a more generic model, as opposed to a medical model.3 The medical 

perspective considers functioning as the “consequence of a disease or condition”. It 

measures burden of disease in disease-specific quality-of-life questionnaires. It uses overall 

quality-of-life score, primarily with the purpose to evaluate the effects of treatments, such as 

drug treatments or surgical interventions.  

The disability perspective considers functioning as an adaptation to disease (figure 1).9 

 

 
Figure 1 This framework of disability is according to the WHO International Classification of 

Functioning, Disability and Health (ICF).9  
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This perspective considers daily functioning as influenced by both the condition and personal 

and contextual factors. It measures the burden of disease and its adaptation in a combination 

of disease-specific and generic questionnaires. In rehabilitation, not only the overall quality-

of-life score, but also the presence of distinct problems that make up this score is important 

for treatment. The aim of treatment in chronic disorders is to improve quality-of-life, quality-of-

life. However, quality-of-life measures are not routinely used in clinical practice or in clinical 

trials.3,5,10 Measurement is necessary as perception of the child’s well being among children, 

parents and their physician may differ considerably. Misunderstanding about quality-of-life 

may be the case both at the onset of a chronic disease and after a period if follow-up.14 As 

increasing emphasis is laid on the use of patient centred outcomes and on child 

perspectives, the assessment of quality-of-life in paediatric follow-up is becoming 

increasingly valued and mandatory.10 

 

The two most prevalent chronic conditions in childhood are asthma and developmental 

disorders. However, limited information is available on generic health related quality-of-life in 

asthma and Developmental Coordination Disorder. 

 

The objective of this thesis is to study the impact of having a long-standing chronic health 

condition on day-to-day performance and health-related quality-of-life (HRQOL) in 

comparison with healthy children. Studies are performed in two paediatric populations, 

children with asthma and with developmental coordination disorder. Two disease-specific 

questionnaires are validated for use in clinical populations. Effects of having the disorder and 

of a therapeutic intervention on day-to-day performance and health-related quality-of-life 

(HRQOL) are described.  
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Asthma 

Children with long-standing asthma have a chronic respiratory condition with 

“unpredictable” episodes of shortness of breath, but also episodes of normal functioning. To 

prevent attacks and permanent loss of lung function, maintenance medication to treat 

inflammation of airways needs to be taken. Thanks to the use maintenance inhalation of 

corticosteroids, children with more severe asthma may have a near normal lung function. 

Nevertheless, disease management demands constant adaptation.  

Though asthma may not impress as a disabling condition, it may lead to considerable 

interference with daily life and school.1 Prevalence in school-age children is 5-10%. 

Epidemiological studies demonstrated that the highest rate of disability in childhood is not 

caused by visible and severely handicapping conditions, but by asthma and developmental 

disorders.1,2,4 An intervention aimed at reducing interference in day-to-day performance is 

needed to prevent limitations of activities, as disability may lead to developmental loss. The 

information on performance given by the child in quality-of-life questionnaires can be used to 

adapt the treatment plan.  

 

Health related quality-of-life 

In childhood asthma many studies of health-status have been performed in disease-specific 

questionnaires.13-24 Generic HRQOL or rather general well being, is less well studied in 

asthma, as few studies evaluated quality-of-life in generic questionnaires.15-17 The 

comparison on well being between children, healthy and with asthma in these studies 

resulted in conflicting findings. As it is important to know how children with asthma perceive 

their quality-of-life, we defined research question 1. 

 

How is health-related quality-of-life in school-age children with mild, moderate and severe 

asthma as compared to that in the reference population? 

 

Prevalence of distinct health problems 

In a large multi centre European study, parents reported a high prevalence of symptoms in 

their children with asthma, even when parents perceived good asthma-control.25,26 Less data 

are available on the prevalence of problems in day-to-day performance and of common 

complaints. Self-administered quality-of-life instruments may be used to evaluate such 

problems and complaints. Most studies use ratings in these questionnaires to calculate a 

health-status sum-score. Ratings of distinct problems can be studied to assess presence or 

rather prevalence of these distinct problems within the scales of the questionnaire. However, 

this evaluation is seldom used. As it is important to know the prevalence of distinct problems 

in day-to-day performance, we defined the second research question. 
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What is the prevalence of a number of distinct problems in children with asthma? How does 

this prevalence compare with the general population? 

 

Instrument 

To measure HRQOL, it has been recommended to use a combination of HRQOL-

questionnaires. The combination would consist of a core generic-questionnaire 

supplemented with a disease-specific module. The combination can assess the total impact 

of a chronic disease on quality-of-life and day-to-day performance.10 At the time of this study 

no such combination of generic and disease-specific HRQOL-questionnaire was available for 

children with asthma. The current “gold standard” to measure health-status in childhood 

asthma is Juniper’s asthma-specific- Paediatric-Asthma-QOL-Questionnaire (PAQLQ), but 

the PAQLQ has no generic counterpart.19-24 The TACQOL (TNO-AZL-Child-QOL) is available 

as a measure of health and functional-status that incorporates appraisal of health-status.11,27-

29 Its generic-TACQOL is validated for use in the general population and in chronic 

conditions, and is recommended for use in clinical populations.29 The asthma-specific-

TACQOL was developed and awaiting validation. Our third research question was.  

 

Is the TACQOL-asthma a reliable and valid instrument to be applied in combination with the 

TACQOL-generic in clinical practice? 

 

Intervention  

Self-management programs aim at education about management of health problems. 

Relevant health problems will be endorsed as distinct problems in the HRQOL-questionnaire. 

Education programs teach coping techniques to overcome these problems.30,31 We designed 

an outpatient group-education program, which is a combination of not only an education 

module as proposed by Colland 30 , but also an exercise module. Within the exercise module, 

educational themes are incorporated. The purpose of the program lies in its name, SPASME- 

Secondary-Prevention of Asthma by Movement and Education. The SPASME-program was 

offered if children had long-standing asthma and adequate symptom reduction, but still had a 

low generic quality-of-life (defined as a total generic-HRQOL-score <reference P10). We 

selected this cohort as we assumed that children with long-standing asthma that have a 

substantial loss of general well being form a high-risk group. Educational training was also 

offered to parents and teachers. In research question 4 we analysed  

 

What is the effect of the SPASME-program on health-related quality-of-life and morbidity in 

a high-risk group of children with asthma?  
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Developmental Coordination Disorder 

Children with Developmental Coordination Disorder (DCD) have a problem with motor 

coordination resulting in clumsy motor performance and considerable interference in daily life 

and school.32-34 Clumsiness becomes more obvious with complex motor activities in school 

age. DCD is one of the mild specific developmental disorders with normal intelligence. DCD 

may not impress as a disabling condition, but is often associated with other developmental 

disorders, and may lead to serious learning and social problems.34,35 To prevent loss of 

academic and social performance, special education services, as well as psychological and 

educational support may be needed. Motor intervention should focus on the difficulties in the 

execution of tasks or actions relevant to the child. The child’s perspective on performance 

can be assessed in quality-of-life measures.  

 

Health related quality-of-life has scarcely been studied in developmental disorders. HRQOL 

has not been studied in DCD. Fifty percent of children referred to Dutch child rehabilitation 

centres may also have Attention Deficit and Hyperactivity Disorder (ADHD). HRQOL has 

been studied in ADHD and significant impact on the social and behavioural domains of the 

generic child health questionnaire (CHQ) are described. 36,37 It is important to know what 

aspects of quality-of-life are affected in children who have not only DCD, but also ADHD. In 

question 5 we analysed. 

 

How are health-related quality-of-life and behavioural performance in boys with DCD-ADHD 

in comparison with the reference population?  

 

Prevalence of health problems 

Many studies describe motor, behavioural, learning and social problems in children with 

developmental disorders from the perspective of parents and teachers. In these studies, the 

association of DCD with ADHD (attention deficit/hyperactivity disorder) is reported in 

approximately half of children referred to psychiatric and rehabilitation institutions.34,37-39 

While in children referred to clinical psychiatric institutions, ADHD is predominant and motor-

functioning may be less well studied, in children referred to rehabilitation institutions, DCD is 

predominant and ADHD problems are less well studied. For purposes of treatment and 

prognosis it is important to know the extent of the motor problems and co morbidity in 

children with DCD referred to a child rehabilitation centre. Research question 6 was. 

 

What is the prevalence of problems in performance in children with DCD referred to a child 

rehabilitation centre?  
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Instrument  

Considering the spectrum of problems children with DCD may encounter, an early 

intervention is warranted. Preferably detection should be as early as during pre-school age 

when problems in motor functioning are just becoming evident. Screening would be suitable 

at the start of elementary school. At that time, many children are tested on language skills 

and orientation to tasks, but not on motor skills. As high demands are posed on motor skills 

in school, early detection of motor problems is warranted.  

A Dutch questionnaire for DCD screening was not available yet. Recently a questionnaire 

was developed in Canada to identify children with movement difficulties; the parental 

developmental coordination disorder questionnaire (DCD-Q).40 Research concerning the 

psychometric properties is still limited. We translated the DCD-Q for use in Dutch children. 

We tested the DCD-Q not only in the age group of the original questionnaire (8 years 

onward), but also in children of 4-8 years. This DCD-Q was applied in a multi-school survey 

among the school age population 4-12 years to evaluate reliability and validity and examine 

the agreement between motor problems in the DCD-Q and the “gold standard”, the 

Movement-ABC-test. Research question 7 is: 

 

Is the DCD-Q a reliable and valid instrument to detect DCD in children in pre-school age? 

How is the agreement between DCD-Q and the “gold standard”, the movement-ABC-test? 

 

Intervention 

The findings on individual problems in day-to-day performance, activities and participation in 

DCD may be used to guide an intervention directed at reducing limitations in day-to-day 

performance and health. To offer a program based on the motor and behavioural problems 

confirmed in the diagnostic protocol, we use a multi-disciplinary approach that consists of 

education and counselling to parents, while motor therapy and behaviour therapy are offered 

to the child, either alone or in a group. In the case of the combination of DCD with ADHD a 

double blind placebo controlled trial may show positive effects of psycho-pharmacological 

therapy on ADHD-symptoms.41-48 Methylphenidate (MPH) is the most widely used drug in 

ADHD. Studies have shown has positive effects of Methylphenidate on ADHD-symptoms, 

and have described positive effects on motor functions. The effects of MPH on motor 

functioning have not been studied in children with DCD-ADHD. Fine motor functioning is 

most important to execute relevant motor tasks in school. In research question 8 we studied  

 

How is fine motor performance in children with DCD-ADHD? 

What is the effect of Methylphenidate on fine motor functioning?  
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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 
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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) 



Quality of life with asthma 

 25

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). 



Quality of life with asthma 

 29

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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The disease-specific-TACQOL-asthma questionnaire measures health-status and appraisal 

of health-status. The TACQOL-asthma evaluates the personal feelings about problems in the 

domains, "complaints, situations, emotions, treatment and medication". The TACQOL-

asthma can be used alone or in combination with the generic TACQOL.  

Objective was to study the psychometric properties of the TACQOL-asthma-questionnaire. 

Methods Responses of 298 parents and children with asthma (age 8-16 years) in four 

paediatric practices in the northern part of the Netherlands were studied.  

Results The factor-analysis and item-domain correlation analysis show a moderate to strong 

correlation between the different items and their hypothesised domains. For all items, the 

correlation of the separate item with the hypothesised domain is stronger than with any other 

domain. The internal consistency (Cronbach’s alpha) of the domains is moderate to good. 

Concurrent correlation with the Paediatric-Asthma-Quality-of-Life-Questionnaire (PAQLQ) 

was significant. Effect sizes of differences between asthma- severity classes in TACQOL-

asthma and PAQLQ-scores were similar and of clinical importance.  

Conclusion  

This study validates the TACQOL-asthma as a new disease-specific questionnaire. The 

TACQOL-asthma ensures a measurement of health-status as well as appraisal of health-

problems. The TACQOL-asthma has good reliability and validity properties to serve as an 

evaluative and discriminate disease-specific health-related-quality–of-life questionnaire. 
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Introduction 

Childhood asthma is a chronic childhood disorder with high prevalence. It is now 

widely identified that the evaluation of the clinical efficacy of medical interventions in patients 

should include bio-medical outcome measures and the assessment of quality-of-life in these 

patients.1-3 The relation between bio-medical parameters and quality-of-life in studies of 

children with asthma is poor.4 Therefore, quality of life information is considered of additional 

value to evaluate a clinical condition.  

Quality of life can be measured, either as health-status, where health-status refers to 

actual problems and limitations in functioning; or as health related quality-of-life which is a 

different concept and includes the subject’s own appraisal of health-status. Therefore, a 

quality-of-life-score based on health-status may differ from the one based on appraised 

health-status.3,5,6  

Health-status and health related quality-of-life seem to be used as equivalents in many 

studies, though appraisal may vary due to behavioural, cognitive, and social, and 

developmental factors. This "appraisal of health-status" is a new concept that may be very 

important in childhood disorders, as children’s appraisal may differ from parents’.5,6-8 Health 

related quality-of-life reflects the impact of problems in day-to-day functioning. How children 

appraise their functioning may matter more than how they actually function.7 Therefore, 

appraisal of problems in chronic childhood disorders may be more important for outcome 

than actual presence of problems. 

Health related quality-of-life can be quantified using generic and disease specific 

questionnaires.9,10 Generic questionnaires deal with general health-problems that can be 

measured in healthy subjects and patients. Aspects of a disease can only be measured with 

disease specific questionnaires that are developed for patients with the specific disease. In 

the case of children questionnaires should be developed for specific age groups in order to 

derive health related quality-of-life information from the child and parent.5;6,9  

In children with asthma in school age the health related quality-of-life perceived by the child 

himself could be studied with Juniper’s disease-specific Paediatric-Quality-of-Life-

Questionnaire, but this so called PAQLQ has no generic counter-part.1,11,12 Impact could also 

be studied with the generic Child Health Questionnaire, but the CHQ has no disease-specific 

counterpart.13 A combination can be used.10,14,15,16 As these questionnaires focus on the 

prevalence of problems and prevalence of emotions they do not provide information on the 

patient’s appraisal of the health-problems.   

Therefore a new generic health related quality-of-life questionnaire for children, the TACQOL 

(TNO – AZL-Quality of Life) was developed and validated, in 1995.6,17,18 The generic 
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TACQOL asks for presence and appraisal of the individual health-problems. It has shown 

good validity properties, like responsiveness, reliability and construct-validity. A disease 

specific counterpart was developed that is compatible with the generic part with respect to 

question and answer structure. This diseases-specific TACQOL-asthma questionnaire 

evaluates presence and appraisal of problems related to symptoms, activities, medication-

use and doctor’s visits. It also evaluates occurrence of negative emotions in relation to 

having asthma. If used in combination, the TACQOL and TACQOL-asthma provide 

information on prevalence and on appraisal of common health-problems and those related to 

asthma. The combination of two modules that have identical core structures for the generic 

and disease specific part, offers the possibility to study the relation between asthma specific 

and generic health related quality-of-life.9,10  

The purpose of this study was to investigate the psychometric properties of the 

TACQOL-asthma questionnaire. 

 

 Patients and Methods 

Patients 

In four paediatric practices in the Northern part of the Netherlands, all children (8-16 years) 

diagnosed with asthma according to ATS criteria (America Thoracic Society 19) received 

questionnaires by mail to be completed at home. It included a letter of recommendation by 

the paediatrician. Parents were allowed to explain a question to the child when needed, but 

not to assist in answering. We asked children and parents as proxy to complete the 

questionnaire, as a former study on the proxy problem had shown differences in TACQOL-

scores between children and parents in the reference population. 6 

Informed consent was asked from the parents and from children of 12 years and older. The 

Medical Ethics Committees of the participating hospitals approved the study.  

 

Methods 

TACQOL-asthma questionnaire 

The TACQOL-asthma consists of five domains (appendix 1): “complaints” (spontaneous 

asthma symptoms), “situations’’ (that provoke symptoms), “treatment” (visits to doctors), 

“medication” (use of), and “emotions” (negative emotions). Items and domains of the 

TACQOL-asthma were chosen based on the results of focus groups with parents, 

paediatricians, and developmental psychologists as in the generic questionnaire.6,17,18  
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The first concept of the TACQOL-asthma questionnaire was adapted in a pilot study of 72 

patient-reports. (Appendix 1(omitted items)) In this study, items were tested for internal 

consistency, reliability, comprehensibility and feasibility. 

The TACQOL-asthma collects information on occurrence of a particular asthma symptom or 

treatment action (appendix 1 figure 1). If the answer is affirmative, the degree to which the 

child is bothered emotionally by that problem is asked. One single TACQOL-score is 

attributed to each pair of items. Low scores reflect a low level of health related quality-of-life 

and high scores a high level. If the problem is “sometimes” present, but the child feels badly, 

the health related quality-of-life-score might be low. If the problem is “often” present, but the 

child feels well, the health related quality-of-life-score might be in the normal range. In both 

cases the score reflects the impact of the problem felt by the child. If the problem is “never” 

present, health related quality-of-life remains normal.  

In a subgroup of 89 children not only the TACQOL-asthma, but also the PAQLQ, as gold 

standard, was used. 

   Table 1 Definition of asthma severity  

Asthma grading according to Dutch consensus 

Mild asthma 
Moderate asthma 
Severe asthma 

SA-β-agonist 1-2 times a day (max 6x/week)  
Maintenance low dose ICS and SA- β-agonist if needed 
Maintenance high dose ICS and 2x SA-β-agonist  
or maintenance high dose ICS and LA- β-agonist or LTA  

SA=short acting, dose 100-200 µg; LA=long acting; Low dose inhalation corticosteroid (ICS), 
equivalent to 250 µg Fluticason (500 µg Pulmicort or Becotide); LTA=Leucotriene antagonist 

 

Severity of asthma 

Grading of severity of asthma was based on Dutch guidelines (Table 1). A paediatrician 

unfamiliar to the child performed the scoring. Guidelines prescribe evaluation of complaints 

after each treatment step, and severity grading was done after the particular step in the 

schedule that had led to satisfactory symptom reduction 20,21. (Table 1) Asthma was classified 

as mild intermittent, if a short acting beta-2-agonist, to relieve symptoms in an otherwise 

symptom free child, is indicated less than once per week (step 1). Asthma was classified as 

persistent, if children have symptoms more than once per week, and if they have regular 

exacerbations. It was classified as mild persistent if exacerbations occur less than once per 

month, moderate if once per month to once per week, and severe if there are one or more 

exacerbations per week. Children with moderate asthma react well to low dose maintenance 

inhaled corticosteroids (ICS), supplemented with SA β-agonists if needed. An ICS dose of 
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250 microgram (µg) Fluticason day-to-day (or an equipotent dose of 500 µg Budesonide or 

Beclomethason), or less, is a low dose (step 2). If symptoms persist after step 2, a higher 

dose of ICS in combination with a long acting (LA)-β-agonist or a Leukotriene antagonist 

(LTA) is prescribed (step 3).  

 

Statistics 

All analyses were performed using SPSS 11.0. Descriptive statistics were performed. 

Mean (SD) scores were studied. To correct for differences in number of questions and range 

between domains, health related quality-of-life-scores are also presented as percentage of 

maximum scores.  

Reliability and validity of the TACQOL-asthma was investigated using the following analyses 
21: factor-analysis, item-domain internal consistency, item-domain discriminant validity, 

internal consistency, and discriminant value. In order to explore the factor structure of the 

TACQOL-asthma, a factor analysis (principal component analysis) was performed. 

Item-domain internal consistency was investigated by examination of the Pearson’s 

correlation between each item and the hypothesized domain. In general, a correlation 

coefficient above 0.40 is considered as acceptable 

Item-domain discriminant validity, i.e. the domains that were distinguished, was evaluated by 

examining whether the correlation between each item and the hypothesized domain was 

stronger than between the item and the other domains. 

Internal consistency of all domains was investigated using Cronbach’s alpha of the different 

domains. Cronbach’s alpha expresses the association between the different items in a 

certain domain. A Cronbach’s alpha above 0.70 is considered acceptable for the use of 

questionnaires on group level.  

Discriminative properties were analysed by comparing potential differences in TACQOL-

asthma scores between different severities of asthma using the Kruskall-Wallis test.  

Effect size estimations (ES) were calculated which relate the difference in mean scores to 

the dispersion of the scores: [Mean (a) − Mean (b)]/ standard deviation. Middel et al showed 

that ES also reflects clinical relevance.23 An ES < .2 was taken to indicate no change, an ES 

< .5 a small change, an ES < .8 a moderate and > .8 a considerable change.  

Concurrent validity was evaluated by calculating Pearson Product Moment correlation 

coefficients between the TACQOL-asthma domain-scores and the PAQLQ-domain-scores of 

the 89 children with asthma in a pilot study.11 An alpha level of .05 was used for all statistical 

tests. 
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Results 

298 Patients (174 boys and 124 girls, mean (SD) age 10(2) years) participated in the study.  

The TACQOL-asthma-scores (mean (SD)) are given in Table 2, presented as raw scores 

and as percentage of maximum mean-scores to correct for the number of questions per 

domain (see range).  

Table 2 Mean (SD) domain scores 

TACQOL-asthma domains 
(range of scores)  

Child 
score 

Parent 
score 

Child 
percentual 

Parent 
percentual 

Complaints  (0-20) 13.9 (4.1) 14.3 (3.8) 69 (21) 72 (19) 
Treatment    (0-12) 10.7 (1.9) 10.7 (1.9) 89 (16) 89 (17) 
Medication  (0-12) 9.4 (1.8) 9.2 (1.4) 79 (15) 77 (12) 
Emotions     (0-18) 15.9 (2.9) 16.3 (2.4) 88 (16) 91 (13) 
Situations    (0-28) 20.1 (5.5) 20.3 (5.0) 72 (10) 72 (18) 
Scores mean (SD) and percentage of maximal mean scores with correction for range.  

 

Correlation between child and parental domain-scores was significant, and ranged from 0.64 

(medication) to 0.76 (situations). Differences between child and parental domain-scores were 

significant for the domains “complaints” (p 0.010; confidence interval CI -4.1 to -0.75), 

“emotions” (p 0.001; CI -4.1 to -1.2) and “medication” (p 0.053; CI -0.03 to 3.0). 

 

We also studied the prevalence of symptoms and appraisal separately. Symptoms were 

reported by 40 to 60 % of children and of parents. Twenty percent of the children that 

reported cough (present in 80%) felt very well in its presence, while fourteen percent of those 

with shortness of breath or coughing (present in 62%) felt very well in its presence. Of those 

having to inhale medication at home eighty percent felt very well and of those inhaling 

outside the home sixty percent felt very well. TACQOL-scores in these domains remained in 

the normal range in these cases. 

 

Item-domain internal consistency Table 3a (child-report) and 3b (parent-report) show the 

items per domain and the correlation coefficients and factor components. The lowest 

correlation (0.58) is between the question complaints playing with pets (2a) and the domain 

“situations” (Table 3a). The highest correlation is 0.80 between the question shortness of 

breath during the day (1e) and the domain “complaints”.  
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Table 3a. Correlation between separate item and domain for the child version  

Did you have? Complaints Treatment Medication Emotions Situations 

Complaints a      (b)     

1a: chest pain 0.62 (.59) 0.25 0.25 0.41 0.44 

1b:wheezing 0.71 (.70) 0.26 0.12 0.29 0.50 

1c: coughing 0.69 (.72) 0.21 0.18 0.25 0.47 

1d: dyspnoea at night 0.76 (.76) 0.31 0.23 0.28 0.49 

1e: dyspnoea during the day 0.80 (.81) 0.28 0.23 0.42 0.60 

Treatment  a      (b)    

4a: to visit primary physician 0.37 0.80 (.75) 0.32 0.35 0.41 

4b: out patient visits 0.32 0.80 (.81) 0.35 0.29 0.38 

4c: hospitalisation 0.12 0.69 (.74) 0.12 0.30 0.22 

Medication   a      (b)   

4d: medication use at home 0.29 0.25 0.78 (.82) 0.24 0.25 

4e: medication use elsewhere 0.23 0.29 0.68 (.65) 0.11 0.24 

4g: medication use as 
prescribed 

0.15 0.25 0.78 (.76) 0.15 0.19 

Emotions     a      (b)  

3a: afraid for asthma attack  0.37 0.34 0.21 0.64 (.65) 0.37 

3b: afraid for choking 0.33 0.38 0.21 0.66 (.67) 0.38 

3c: afraid of having to stay at 
home from school  

0.29 0.29 0.17 0.59 (.59) 0.29 

3d: different from others 0.40 0.28 0.16 0.76 (.75) 0.42 

3e: feeling bad about future 0.31 0.22 0.10 0.67 (.66) 0.33 

3f: feeling helpless 0.36 0.32 0.17 0.73 (.76) 0.43 

3g:feeling guilty 0.21 0.23 0.05 0.65 (.66) 0.27 

3h: feeling lonely 0.21 0.16 0.09 0.62 (.61) 0.27 

3i: feeling ashamed  0.29 0.29 0.16 0.69 (.70) 0.32 

Situations     a      (b) 

2a: Complaints with pets 0.32 0.17 0.10 0.24  0.57 (.54) 

2b: Complaints with smoke 0.36 0.32 0.17 0.23 0.62 (.59) 

2c: Complaints with cold air 0.46 0.28 0.14 0.33 0.61 (.64) 

2d: Complaints with heat 0.41 0.29 0.23 0.31 0.60 (.59) 

2f: Complaints with family visits 0.55 0.32 0.22 0.42 0.73 (.75) 

2h: Complaints while playing 0.52 0.33 0.20 0.43 0.69 (.70) 

1f: dyspnoea during exercise 0.57 0.33 0.24 0.37 0.73 (.75) 
a:correlation coefficients; (b:factor loadings).  
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Table 3b. Correlation between separate item and domain for the parent version  

Did you have? Complaints Treatment Medication Emotions Situations 

Complaints a      (b)     

1a: chest pain 0.56 (.53) 0.26 0.22 0.33 0.35 

1b:wheezing 0.71 (.71) 0.30 0.35 0.41 0.53 

1c: coughing 0.68 (.70) 0.32 0.37 0.31 0.55 

1d: dyspnoea at night 0.81 (.81) 0.28 0.41 0.35 0.55 

1e: dyspnoea during the day 0.71 (.79) 0.27 0.44 0.46 0.63 

Treatment  a      (b)    

4a: to visit primary physician 0.37 0.81 (.74) 0.30 0.25 0.31 

4b: out patient visits 0.36 0.81 (.82) 0.31 0.31 0.43 

4c: hospitalisation 0.17 0.71 (.77) 0.18 0.12 0.24 

Medication   a      (b)   

4d: medication use at home 0.49 0.38 0.85 (.85) 0.38 0.31 

4e: medication use elsewhere 0.33 0.20 0.72 (.65) 0.20 0.24 

4g: medication use as 
prescribed 

0.34 0.21 0.73 (.79) 0.22 0.28 

Emotions     a      (b)  

3a: afraid for asthma attack  0.36 0.26 0.20 0.64 (.65) 0.28 

3b: afraid for choking 0.32 0.28 0.20 0.59 (.67) 0.25 

3c: afraid of having to stay at 
home from school   

0.31 0.21 0.19 0.59 (.59) 0.35 

3d: different from others 0.40 0.14 0.27 0.73 (.75) 0.36 

3e: feeling bad about future 0.36 0.32 0.32 0.71 (.66) 0.41 

3f: feeling helpless 0.41 0.27 0.25 0.73 (.76) 0.19 

3g:feeling guilty 0.27 0.19 0.22 0.53 (.66) 0.30 

3h: feeling lonely 0.33 0.16 0.25 0.72 (.70) 0.18 

3i: feeling ashamed  0.26 0.07 0.19 0.61 (.61) 0.49 

Situations     a      (b) 

2a: Complaints with pets 0.30 0.28 0.26 0.19 0.49 (.41) 

2b: Complaints with smoke 0.46 0.34 0.31 0.23 0.68 (.65) 

2c: Complaints with cold air 0.48 0.29 0.33 0.30 0.60 (.58) 

2d: Complaints with heat 0.47 0.21 0.24 0.33 0.61 (.61) 

2f: Complaints with family visits 0.58 0.25 0.35 0.40 0.77 (.82) 

2h: Complaints while playing 0.42 0.16 0.26 0.21 0.58 (.59) 

1f: dyspnoea during exercise 0.60 0.37 0.37 0.36 0.76 (.80) 
a: correlation coefficients; (b: factor loadings).  
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Also a high correlation (0.8) is seen between the questions visits to primary physician or 

hospital (4 a/c) and “treatment, and between medication use at home/as prescribed (4 d/g) 

and “medication”. 

The item-domain correlation analysis shows a moderate to strong correlation between the 

different items and their hypothesized domains (Table 3a and 3b, values in diagonal blocks). 

 

Item-domain discriminant validity. In all cases, the separate items correlate stronger with 

their hypothesized domain than with any other domain (Table 3a and 3b; horizontal blocks). 

 

Domain structure and internal consistency The internal consistency (Cronbach’s alpha) of the 

domains “complaints”, “emotions”, and “situations” is satisfactory good (>0.70), and of the 

domain treatment and medication it is moderate (0.5-0.7) (Table 4). 

 

Table 4 Cronbach’s alpha’s of the different domains  

TACQOL-asthma 
domains 

Child version Parent version 

Complaints 0.77 0.76 
Treatment 0.64 0.66 
Medication 0.60 0.64 
Emotions 0.85 0.82 
Situations 0.78 0.76 
 

Discriminative properties Table 5 shows significant differences in TACQOL-asthma between 

the three severity classes, except in the domain “complaints” of the child version. Effect sizes 

are similar to those found when the PAQLQ was used in this pilot study among 89 children 

with asthma. Effect sizes indicate moderate to considerable clinical differences, except for 

situations (small). 

    

Concurrent validation Correlation coefficients between PAQLQ and TACQOL-domains were 

highest between domains with similarity such as the emotions, activities and symptom 

domains. As expected, correlation coefficients were lowest for domains that are not included 

in the PAQLQ such as “treatment and medication”-domains (Table 6). 
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Table 5. Discriminative properties between severity groups in TACQOL and PAQLQ  
TACQOL-asthma 
domains      (range) 

Mild asthma 
Mean (SD) 

Moderate asthma 
ES 

Severe asthma 
ES 

p-value* 

TACQOL asthma parent               N=12                   N=37                    N=40                        

Complaints (0-20) 16.8 (3.4) -0,35 -0,83 0.001 

Treatment (0-12) 11.3 (1.3) 0,03 -0,25 0.008 

Medication (0-12) 10.2 (1.6) -0,64 -0,93 0.001 

Emotions (0-18) 17.9 ( .3) -0,50 -0,35 0.001 

Situations (0-28) 23.1 (5.1) -0,37 -0,69 0.001 

TACQOL asthma child      

Complaints (0-20) 16.6 (2.9) -0,55 -1,27 0.078 

Treatment (0-12) 11.4 (1.3) 0.06 -0.65 0.001 

Medication (0-12) 10.9 (1.4) -0.63 -0.96 0.001 

Emotions (0-18) 17.6 (1.0) -0.67 -0.81 0.011 

Situations (0-28) 22.7 (4.4) -0.24 -0.94 0.002 

PAQLQ child version        

Activities (1-7) 7.0 (1.8) -0.59 -1.11 0.008 

Symptoms (1-7) 6.9 (1.2) -0.35 -0.81 0.020 

Emotions (1-7) 7.2 (1.0) -0.43 -0.71 0.021 

Total (1-7) 7.0 (1.2) -0.46 -0.52 0.006 
* Kruskal Wallis test ; TACQOL and PAQLQ-scores in a subgroup of 89 children; higher scores 
correspond with better health related quality-of-life. ES effect size of difference compared to mild 
asthma. 
 
Table 6 Concurrent validity of the TACQOL-asthma and PAQLQ child versions 
                    PAQLQ Activities Symptoms Emotions 

Situations (0-28) 0.7 0.7 0.5 
Complaints (0-20) 0.6 0.7 0.4 
Emotions (0-18) 0.5 0.4 0.75 
Treatment (0-12) 0.4 0.4 0.45 
Medication (0-12) 0.3 0.3 0.45 
Dark gray: correlation between similar domains        
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Discussion 

 Aim of this study was to investigate the psychometric properties of the TACQOL-

asthma in children ranging from 7-16 years. With regards to domain structure and with 

regards to the internal consistency, the TACQOL-asthma proved to be an instrument that has 

good reliability and validity properties. The TACQOL-asthma may qualify as an evaluative 

and discriminative measure of health related quality-of-life on a group level.  

 

Reliability of the TACQOL-asthma was demonstrated by findings that different items 

correlate moderately to strongly with the intended domain, and that separate items of the 

TACQOL-asthma are consistent with the intended domain.  

The validity of the domain structure is supported by the factor loading and the finding that all 

separate items correlate more strongly with the intended domain than with any other domain. 

Furthermore, internal consistency was satisfactory for use of the TACQOL in comparing 

groups of patients, as supported by Cronbach’s alpha’s ranging from 0.63 to 0.85.  

However, when the value of a domain for an individual is of interest, the TACQOL cannot be 

used safely. In the clinical situation for individual use much higher levels of Cronbach’s alpha 

are mandatory and a level above 0.90 is recommended.21 

 

The significant correlation between TACQOL-asthma and PAQLQ-scores supports the 

validity of the TACQOL-asthma. The PAQLQ developed by Juniper as a child version has 

been widely used, and may be considered a “gold standard” of health-status.1,11 It can be 

criticised for lack of age specificity in psychosocial items.12 The TACQOL-asthma appears to 

measure similar problems as the PAQLQ, and must be tested for age specificity yet. The use 

of the TACQOL-asthma for discrimination between groups with clinical important differences 

is supported by the finding of similar effect-size of differences in the PAQLQ and TACQOL-

asthma.  

The TACQOL-asthma-questionnaire can be used for comparison on health related quality-of-

life between groups, and further evaluation is needed to support use in clinical practice. Only 

in combination with clinical and pulmonary evaluation, this measure can provide valuable 

information for advice and treatment in individual cases.  

 

Based on findings in another TACQOL-study, parental scores were evaluated along side 

those of the children.6 Significant correlations between child-parental scores in this study and 
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ours, support a similar judgement between child and parent on health related quality-of-life. 

We could not exclude parental assistance as a factor contributing to child-parental 

agreement, but asked parents not to assist their children in completing the questionnaire.  

Findings on differences indicate that a systematic difference between mean level of scores 

may persist, despite of the similar judgment. The findings imply that the parent form can be 

used in place of the child form for the children age 8-11 years, with correction for the 

systematic differences.  

 

Limitations of this study: 

Reliability in this study was based on internal consistency and overall agreement between 

children and parents. A limitation of this study was the absence of a test-retest design to 

support reliability.  

Another limitation was that respondents were mostly children aged 8-11 years (84%) while 

the group aged 12-16 years old was under represented (16%). Our study therefore supplied 

insufficient data to differentiate psychometric properties between the age groups 8-11 and 

12-16 years. Further study is needed to evaluate whether an adaptation of questions and 

syntax is needed for the age groups 12-16 years, as has been done for the generic part.17,18  

 

Whether to choose for the TACQOL-asthma above other asthma specific 

questionnaires is a matter of preference. One might prefer the TACQOL-asthma in studies 

on functioning in stable chronic asthma, when one wants to incorporate appraisal of health-

problems and of suffering due to treatment. The TACQOL-asthma allows and evaluation of 

impact of treatment (doctor’s visits and medication). It was found that sixty to eighty percent 

of children felt well and scored in the normal range, despite of frequent medication use. Of all 

children, 10% had shortness of breath and 16% had other symptoms without negative 

feelings. In these cases the positive view on health-problems changes a low health-status 

score into a normal TACQOL-score. Positive views reflect positive coping and therefore 

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

with asthma. 

The TACQOL-asthma is a disease-specific questionnaire that adds new information to the 

findings in other disease specific questionnaires. The "appraisal of health-status" measured 

in the TACQOL-asthma is a new concept that allows for studies of perception of health-

problems in childhood disorders.  
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The use of the combination of both the TACQOL-asthma and the TACQOL can be 

recommended based on good validity properties of both modules. Until recently 10, no other 

health related quality-of-life-questionnaire had an asthma-specific module that was 

developed as an addition to the generic module. The importance of two modules with 

identical question and answer structure was stressed for the study of the relation between 

impacts on health related quality-of-life by generic and asthma-specific-problems.9;10 The 

importance of insight in this relation lies in the fact that it may help direct choices in health 

care strategies in school age children with asthma. The couple TACQOL-generic/asthma-

specific can be used to study the impact of being affected with asthma on the health related 

quality-of-life and on health-status of children with asthma.  

 

Conclusion  

In this study we analysed the psychometric properties of the TACQOL-asthma-questionnaire 

that can be used separately or in combination with the TACQOL questionnaire. The 

TACQOL-asthma showed good reliability and validity properties, as an evaluative and 

discriminative measure of quality-of-life on a group level. The TACQOL-asthma 

questionnaire can be used in the clinical setting for discrimination within asthma severity 

groups. 
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Appendix 1     TACQOL Asthma 

1. Complaints 

Consider the last few weeks; did you ever have complaints of…? 

- Tightness of the chest 

- Wheezing 

- Coughing 

- Shortness of breath at night 

- Shortness of breath during the day 

- Shortness of breath during exercise 

-(Atopic dermatitis) 

-(How much did your asthma bother you during the last weeks? Range 1-7) 

 

2. Situations  

Consider the last few weeks; were you ever bothered by? 

Pets 

Cigarette smoke 

Cold air outside 

Heat outside 

Visiting family  

Playing with friends 

Participating in sports or gymnastics 

(A new environment) 

(Playing around) 

 

3. Feelings 

Consider the last few weeks; did you have feelings about your asthma, such as being...? 

Afraid of getting an asthma attack 

Afraid of suffocating during an asthma attack 
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Afraid of having to stay home from school because of your asthma 

Different from other children 

Worried about the future 

Helpless 

Guilty 

Alone 

Ashamed 

 

4. General practitioner, hospital and medication 

Consider the last few weeks; how often …? 

Did you have to visit the general physician because of your asthma? 

Did you have to visit the outpatient clinic because of your asthma? 

Did you have to visit the hospital because you had an asthma attack? 

Did you use your medication? 

Did you take your medication when you were with someone you did not know very well? 

(Did you forget to bring your medication?) 

Did you take your medication because the doctor wants you to? 

(Did you take your medication to prevent shortness of breath?) 

(..) Items removed after the pilot study 
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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 participating in sports 
or gymnastics 
 

never              occasionally   often 

  
                 At that time my child/I felt 
  
                 fine     not so good    quite bad    bad  
Score 4                3             2                  1                0          
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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  
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 Limited information is available on quality-of-life in the two most prevalent 

developmental disorders, Attention-Deficit/Hyperactivity Disorder (ADHD) and 

Developmental Co-ordination Disorder (DCD). Aim of this study was to investigate health-

related-quality-of-life and psychosocial problems in 18 boys with DCD-ADHD (age 8.4, range 

7.0-10.8 years) and 18 age-matched male controls (age 8.5, range 7.0-11.0 years). The 

Dutch-Child-AZL-TNO-Quality-Of-Life (DUCATQOL) and TNO-AZL-Child-Quality-Of-Life 

(TACQOL) child and proxy questionnaires were used for this purpose. The Child-

Behavioural-Checklist (CBCL) for parents and Teacher-Report-Form (TRF) for teachers were 

administered to investigate the range of associated behavioural problems.  

Generic-quality-of-life, reported by boys with DCD-ADHD and their parents, was lower than 

the control group in almost all domains. A wide range of associated behavioural problems 

was found to be present in this group: internalising behaviour (withdrawn, physical 

complaints, anxious), attention-problems and overall problem-behaviour reported by parents 

were significantly more frequent than in the reference population. In 29% of the boys, the 

teacher reported academic performance below the normal range. 

 

Running title: Health related Quality of life in boys with DCD-ADHD 
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Introduction 

Two of the most prevalent developmental disorders are Attention-Deficit/ Hyperactivity 

Disorder (ADHD) and Developmental Coordination Disorder (DCD) (APA 1994).  ADHD is 

characterized by persistent symptoms of inattention, impulsivity, and hyperactivity. In DCD, 

children demonstrate functional motor performance deficits that cannot be explained by the 

child’s (chronological) age or intellect, or by other diagnosable neurological or psychiatric 

disorders. ADHD and DCD are present in 5-10% of school-aged children (Kadesjo and 

Gilberg 1999, Kadesjö and Gilberg 2001; Blondis 1999) and in half of them overlap of the two 

disorders may be found (Kadesjö and Gillberg 1999). 

The DSM-IV classifies these disorders as mild, though it states that functional problems 

should cause substantial interference with functioning in day-to-day life (DSM-IV APA 1994). 

The impact of disorders on functioning in day-to-day life can be measured with generic-

quality-of-life questionnaires, which can be completed by children and parents as proxy 

raters. These questionnaires measure physical, social and psychological functioning, and the 

results are expressed as quality-of-life-scores (Eiser 1997, Eiser and Morse 2001). It is 

important to know what aspects of quality-of-life may be affected by having ADHD and DCD.  

Studies on quality-of-life in children with developmental disorders in general are 

scarce. To our knowledge, only three studies addressed quality-of-life in children with ADHD. 

The first study performed in the United States compared generic quality-of-life in children 

with ADHD with a reference-population, and showed lower parental scores in psychosocial 

and family domains in children with ADHD (Landgraf 2002). A study by Raat et al (2002) 

showed similar findings, but compared scores from a Dutch reference population with those 

from American children with ADHD. The most recent study compared parental data from a 

Canadian ADHD-population with US and Australian reference data (Klassen et al. 2004). In 

this study, quality-of-life-scores of children with ADHD were lower in the domains 

"emotional/behavioural functioning, general behaviour, self-esteem, parental time and family 

activities". These lower scores correlated significantly with higher ADHD-symptom scores 

and with co morbidity. The three studies relied on parental (proxy) information about their 

children’s quality-of-life, and did not include children’s own report on their health status. 

Several studies report associated problems in DCD, such as learning disorders (Kaplan et al. 

1998, Jongmans et al. 2003), and social and affective problems (Schoemaker and 

Kalverboer 1994, Skinner and Piek 2001) that may have an impact on quality-of-life. In 

children who have both ADHD and DCD, the impact of the attention, motor and associated 

behavioural problems on different aspects of generic quality-of life still needs to be studied.  

Aim of the following study was to compare different aspects of quality-of-life in boys 

with DCD-ADHD, as reported by children and parents, with that of children without these 

disorders. The questionnaires used contain questions about physical complaints in the past 
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weeks such as pain or fatigue, about motor functioning such as day-to-day life motor skills, 

like running, walking, balance, and about self-care skills, as dressing, toileting, eating, 

drinking. They also contain questions about cognitive functioning, such as arithmetic, 

reading, writing, and questions about social functioning, as the relationship with peers and 

parents. In order to fully appreciate the opinion of children and parents about quality-of-life in 

the present study, the range of the associated behavioural problems in the DCD-ADHD 

group was evaluated.  

 

Methods  

Participants  

Patients and controls 

All participating children were referred to the child department of the Academic Rehabilitation 

Centre in Haren, the Netherlands for examination and treatment of motor problems. In order 

to include only children who met the diagnostic criteria for DCD of the Diagnostic and 

Statistical Manual of Mental Disorders-IV (DSM-IV, APA 1994), the following inclusion criteria 

were applied: 1). A total score on the Movement Assessment Battery for Children below the 

15th percentile (MABC, Henderson and Sugden 1992). 2. Physical assessment by the 

paediatrician ruling out any other physical disorder that could explain co-ordination problems, 

and 3. IQ-score in the normal range (IQ >.70), as measured with the Wechsler Intelligence 

Test for Children-Revised; (WISC-R, Revised Dutch version, Van Haasen 1986). Seventy 

children out of 80 referrals in the age range 7-12 years met the DCD-criteria. 

For the present study only children with DCD were selected who also met the diagnostic 

criteria for ADHD of the DSM-IV. A paediatrician or child-psychiatrist diagnosed ADHD from 

the information provided during a parental interview. The ADHD-symptom-checklist was used 

for this purpose. This checklist consists of 18 items reflective of DSM-IV-criteria for ADHD (9 

attentive and 9 impulsive/hyperactive items; DSM-IV 1994). To be classified as ADHD in this 

study, a child had to have at least six symptoms of inattention or hyperactivity/impulsivity at 

home, and at least four symptoms of inattention or hyperactivity/impulsivity and impairment 

at school. Subtypes of ADHD were defined as combined (inattentive/hyperactive), 

predominantly inattentive; and hyperactive/impulsive. Each item was scored (never 1, 

sometimes 2, often 3, very often 4), and added up to a sum-score that was divided by the 

number of items rated in order to correct for missing items (range 1-4). Parents completed 

the ADHD-symptom interview at our centre and teachers completed the ADHD-symptom 

checklist at school to be returned by mail.  

Of the 70 children with DCD, 36 children were diagnosed as having ADHD according to the 

criteria listed in the DSM-IV (APA 1994). ADHD-symptoms were present before the age of 7 

years, and age, medication, low intelligence (IQ), or other diagnoses could not explain the 
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symptoms, as verified by either a paediatrician or child psychiatrist. Children, who met 

criteria for pervasive developmental disorder, were excluded from this study. Fifteen children 

had started medication before the start of this study and were excluded from participation.  

The final cohort included 21 children with DCD-ADHD, 3 girls and eighteen boys, who did not 

use medication for ADHD. The three girls were excluded to prevent confounding by gender.  

 

The control-group was formed by random selection of age-matched controls from a data 

base (Theunissen 1999) of healthy boys that had completed the DUX-25 and TACQOL 

(n=257).  

 

MEASURES 

Movement Assessment Battery for Children (MABC) 

The MABC (Henderson and Sugden 1992) measures manual dexterity, ball skills and static 

and dynamic balance. The lower the score the better the performance (in the age group of 

this study a total score below the 15th percentile (above 8.5) and sub score below the 5th 

percentile are abnormal.  

 

Quality-of-life Questionnaires 

Two quality-of-life questionnaires, the 25 question version of the DUCATQOL (DUX-25) 

(Kolsteren et al. 2001) and the TACQOL (Verrips et al. 1998, Vogels et al. 1998, Theunissen 

et al. 1998) were used to measure generic health related quality-of-life. The first does not 

attract attention to problems, while the second makes the child focus on problems. The 

DUCATQOL asks how children appreciate their normal day-to-day functioning, at home, in 

physical, emotional and social domains (Kolsteren et al. 2001). The TACQOL-questionnaire 

asks for problems in day-to-day functioning and how children appreciate these problems 

(Verrips et al. 1998, Vogels et al. 1998). 

To evaluate generic health-related quality-of-life, children and parents completed two quality-

of-life questionnaires, the Dutch Children TNO-AZL Quality-of-life Questionnaire DUCATQOL 

(DUX-25) (Kolsteren et 2001), and the TNO-AZL-Children’s Quality-Of-Life-questionnaire 

(TACQOL) (Verrips et al. 1998, Vogels et al. 1998). Both have been validated for the age 

group in this study and were considered to be complementary.  

The DUX-25 measures how a child appreciates his day-to-day functioning in home, physical, 

emotional and social domains (Kolsteren et al. 2001). The DUX-25 has a total score with 

high discriminative quality allowing its use in individual patients. Questions relate to the 

subjective feeling of the child about his functioning in these domains. It uses abstract faces 

(smiley) as answer categories, with expressions from happy to sad (score 5-1), thus 

constructing a five-point Likert scale. Domain scores are obtained by summing item scores 
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within the domain, and transforming crude scale scores linearly to a 0-100 scale, with higher 

scores indicating better quality-of-life. Scores per domain add up to the “DUX-25-total score”. 

Internal consistency (Cronbach-alpha) of the DUX-25-domains varies from 0.65 to 0.84 and 

is 0.94 for the total-score.  

The TACQOL-questionnaire measures appreciation of problems in day-to-day functioning 

(Verrips et al. 1998, Vogels et al. 1998). 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-questionnaire has been validated for the age group of the present 

study. The questionnaire was developed as a generic instrument intended for broad use with 

many types of diseases, treatments and groups of individuals across the core HRQOL 

domains. Two parallel questionnaires are available with identical items adjusted for the type 

of informant (“has your child, have you”). To complete the TACQOL the child has to be 8 

years of age or older. The TACQOL has the advantage of incorporating both health status 

and appraisal of health status into the quality-of-life-score calculated (Verrips et al. 1998). 

The TACQOL does so by collecting information on occurrence of a particular complaint or 

problem in functioning. If the answer is affirmative, the degree to which the child is bothered 

emotionally by that problem is asked. In the domains “positive or negative moods” the 

response to the first question is scored, since moods are affective statements. Summations 

of the item-scores in the domain make up the domain-score. For the purpose of this study, a 

TACQOL-total score was constructed from the sum of domain scores divided by the number 

of domains. Internal consistency of domain-scores of the generic TACQOL varies from 0.65 

to 0.84 (Vogels et al.1998, Verrips et al. 1998). 

 

Child Behaviour Checklist (CBCL, Achenbach 1991) 

The child behaviour checklist measures problem-behaviour reported by parents of 4 to 18 

year old children. The checklist contains 8 syndrome scales: withdrawal, physical complaints, 

and anxious-depressive behaviour, social-, thought- and attention problems, delinquent and 

aggressive behaviour. The items of each syndrome scale are added up to a sum-score, 

which can be converted in a T-score (normalised standard-score corrected for age and 

gender). A total-CBCL-score can be calculated as the sum of all scale-scores. A score for 

internalising and externalising behaviour can be calculated as well. The score for 

internalising behaviour is composed by adding the sum-T-scores for three specific-problem 

scales, withdrawal, physical complaints and anxious behaviour; the score for externalising 

behaviour by adding the sum-T-scores for aggressive and delinquent behaviour. According 

to the manual, scores of specific syndrome-scales in a reference population between 67 and 

70 (P3-5) have been classified as in the “sub-clinical” range, and above 70 (< P3) as in the 
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“clinical” range (Verhulst 1996). Total T-scores and sum scores of internalising and 

externalising behaviour problems are classified as being in the “sub clinical range if between 

60 and 63 (P10 –P18) and those above 63 (< P10; 1.5 SD higher than the mean in the 

reference population) as being in the “clinical” range.  

The CBCL-questionnaire also includes a separate part that measures competence in sports, 

job, social and school activities. A score of 30-33 for the competence subscale of school 

functioning is in the “sub-clinical” (P3-5) range and a score under 30 is in the clinical range (< 

P3) (Verhulst & van der Ende 1992).  

The reference scores in the manual (Verhulst & van der Ende 1996) were used for 

comparison, as no CBCL data were available in the control group. 

Teacher report form (TRF) 

The TRF has a similar question, answer and scoring structure as the CBCL and concerns 

ratings of the child’s behaviour by teachers. In addition to the eight syndrome scales, the 

teacher questionnaire addresses competence functioning in school in four scales, academic 

performance, social and learning attitude, mood, and learning competence (Achenbach 

1991, Verhulst & van der Ende1992). A competence score between 37 and 40 is in the sub-

clinical and under 37 in the clinical range. The reference scores in the manual (Verhulst & 

van der Ende 1997) were used for comparison, as no TRF data were available in the control 

group. 

 

PROCEDURE  

The MABC was administered by a well-trained test assistant, and the WICS-R by a 

psychological assistant, both at the Child Rehabilitation Centre. Parents completed the two 

quality-of-life-questionnaires and the CBCL at home. Teachers completed the TRF in school. 

Children completed the two quality-of-life-questionnaires at home. Parents were asked not to 

assist their children.  

Parents or guardians gave written informed consent. The procedures were in accordance 

with the ethical standards of the Faculty of Medical Sciences, University of Groningen.  

 

 

DATA ANALYSIS 

All statistics were calculated with SPSS (version 10.0) and statistical significance was set at 

p < 0.05 for all analyses. Analysis began with descriptive statistics (median and confidence 

interval (CI)). Non-parametric tests were used for analysis of differences between the 

children with DCD-ADHD and the control group using the Mann-Whitney U test. CBCL and 

TRF data were compared with reference values in the manuals using confidence interval 

analysis.  
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RESULTS 

Group characteristics 

Eighteen boys with DCD-ADHD (age range 7-10.8, mean age 8.6 (0.3) years) participated. 

The mean total score on the MABC of the boys with DCD-ADHD was 8.6 (SD 4.6) indicating 

definite motor problems.  

 

ADHD-diagnosis 

ADHD subtypes included the following: combined type (n = 4); inattentive (n = 12); and 

hyperactive/impulsive (n = 2).  

The mean sum score on the ADHD-symptom-checklist completed by parents was 1.92 (SD 

0.61; 95% CI 1.49-2.37)). A high parental-CBCL-attention T-score was found (mean (SD) 70 

(9)), which was significantly higher (CI –22.3 to –12.7) than in the reference population 

(mean (SD) 52.5 (10)).  

The mean sum score on the ADHD-symptom-checklist completed by the teachers was 1.7 

(SD 0.7; 95% CI 1.27-1.9)). The mean TRF-attention T-score was not significantly different 

from the reference population. 

 

DCD-diagnosis 

On each of the three sub-test of the Movement ABC, the DCD-ADHD children performed 

poorer (p = .01) than reference values (<P5), indicating substantial problems in balance and 

ball skills, and in fine motor skills. 

 

Quality-of-life 

Lower quality-of-life scores in children with DCD-ADHD compared to the control-group were 

found in the DUX-25 parental and child reports for the total-score and for the domains 

“emotional” and “social functioning” (Table I). Distribution of total-DUX-scores was skewed 

with levels in the lower quartile of reference values (under P25) of scores in 94% of parental 

reports and 75% of child reports. 

Parental scores in all but one domain (physical complaints) of the TACQOL-questionnaire 

were significantly lower than parental scores of the control-group (Table I).  

TACQOL-scores of children with DCD-ADHD were significantly lower than in the control 

group, for all domains. 

 

Associated problems see Table II 

Behaviour-scores CBCL T-sum-scores, for "total" and "internalising" problem behaviour were 

in the “sub clinical” range (60-63), and significantly poorer than in the general population. 

(Verhulst and van de Ende 1992) (Table II). On the separate syndrome scales, the mean 
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score for social problems fell in the “sub clinical” range, and the mean score for attention 

problems fell in the “clinical” range. Parents gave a low score (CBCL-competence-scale-

score < P3) on competence in school to 25% of boys and on social competence to 11%.  

 

Table I Comparison between DCD-ADHD and controls in child and parental reports 

Functioning Controls 

n=18 

DCD-ADHD

n=18

Mann W

p

Controls

n=18

DCD-ADHD 

N=18 

Mann W

P

Dux-25 Child Child P Parent Parent P 

Physical 81(16) 67(15) 0.096 78(11) 59(16) 0.188

Home 84(14) 74(16) 0.198 86(10) 66(15) 0.172

Emotional 72(15) 59(16) 0.044 75(12) 57(16) <0.001

Social 77(16) 68(12) 0.008 80(12) 66(  9) 0.014

Total-score 78(13) 67(11) 0.025 79(10) 62(11) 0.002

TACQOL     

Physical  82(15) 71(17) 0.015 84(12) 79(17) 0.394

Motor  94(  9) 84(16) 0.016 95(  7) 81(14) <0.001

Autonomy 99(  4) 91(  8) <0.001 99(  3) 86(13) <0.001

Cognitive  92(10) 68(19) <0.001 91(13) 72(13) <0.001

Social  93(  9) 84(13) <0.001 91(13) 81(13) 0.001

Positive moods 84(19) 71(22) 0.016 93(10) 74(20) <0.001

Negative moods 76(19) 61(21) 0.006 76(17) 60(20) 0.004

Total-score 89( 8) 78(11) 0.012 90(7) 77(10) <0.001

Mean (SD) as percentage of maximum scores. Difference DCD-control (Mann Whitney  
test). Significance at p<0.05 
 
On the TRF, all T-scores were in the normal range, both for the individual syndrome scales 

as for internalising and externalising behaviour. Teachers gave a low score (TRF-

competence-scale-score < P3) on academic performance to 29% of boys, on learning to 71% 

and on social competence to 67%.  

Cognition Mean (SD) verbal intelligence quotient (IQ 93 (13)) was in the normal range (14 to 

0.4). Non-verbal IQ (89 (9)) was significantly lower than in a reference population (CI –18 to 

–4), as was full-scale intelligence (93 (12) quotient (CI-14 to -0.14).  
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Table II Behavioural characteristics in boys with DCD-ADHD  

 DCD-ADHD (n=18)

Mean (SD)*

DCD-ADHD (n=18) 

Mean (SD)* 

 CBCL TRF 

Total score  # 62  (13) 58 (4) 

Internalising # 60  (11) 55 (7) 

Externalising 61  (13) 54 (9) 

Withdrawal 61   ( 9) 57 (7) 

Physical complaints 58  (10) 53 (6) 

Anxious/depressive 60    (8) 56 (7) 

Social problems # 68  (11) 63 (6) 

Thought problems 61  (11) 53 (9) 

Attention problems ## 70   ( 9) 61 (6) 

Delinquent behaviour 55   ( 8) 52 (2) 

Aggressive behaviour 61  (12) 56 (6) 

* no values available from the control-group; # sub clinical range (substantial problems), 

## clinical range (severe problems); CBCL, child behaviour checklist; TRF teacher report form  

 

 

DISCUSSION  

Aim of the present study was to investigate health-related-quality-of-life in boys with 

both DCD and ADHD. According to the results, these children experience a lower quality-of-

life in almost all domains investigated, compared to age matched controls. In addition, their 

motor and attention problems were associated with a range of behavioural problems.  

DCD and ADHD are characterised by dysfunctions in attention skills and in motor skills, that 

influence adequate functioning in school and in day-to-day life (Blondis 1999; Tervo 2000), 

but impact of these dysfunctions on quality-of-life had not been studied before. In children 

with ADHD, to our knowledge, only two studies regarding generic quality-of-life exist 

(Landgraf 2002, Klassen et al. 2004). Landgraf (2002) reported lower scores in psychosocial 

and family domains in children with ADHD compared to the reference population. In 

Klassen’s study (2004), quality-of-life-scores reported by parents of children with ADHD were 

lower in the domains "emotional/behavioural functioning, general behaviour, self-esteem, 
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parental time and family activities". The present study was performed in children who had 

ADHD as well as DCD. Findings of lower scores for the domains “social, and emotional 

functioning and moods”, support findings by Klassen et al. (2004) and Landgraf (1996). The 

influence of the motor coordination problems in the DCD-ADHD group was reflected by 

significantly lower parental scores in the motor and autonomy domains in the present study, 

as opposed to absence of differences in such scales in the studies by Klassen and Landgraf 

in children with ADHD alone.  

Current knowledge of the impact of ADHD and DCD on children’s functioning mainly comes 

from parental or teacher report in behavioural questionnaires. Also in the former studies by 

Landgraf (2002) and Klassen et al. (2004) parental quality-of-life-questionnaires were used. 

In the present study quality-of-life was studied in proxy and self-reports of children with DCD-

ADHD. Our study is the first in which school-aged boys themselves express the impact of 

their motor and attention problems on quality-of-life, which was reflected by significantly 

lower scores in the DUX-25-emotional and social domains and in all TACQOL domains 

compared to the control-group. The view of the parents regarding quality-of-life in the 

different domains matched that of their children. Whereas all domains (motor functioning, 

autonomy, social and cognitive functioning) were negatively affected by the health status of 

the DCD-ADHD children, this was not the case for the parental TACQOL-domain “physical 

functioning”. This domain evaluated physical complaints. As complaints of fatigue and pain in 

this domain are not regularly associated with DCD or with ADHD it was not expected to differ 

from those in the general population. Children however, experienced significantly more 

complaints related to fatigue than controls. These physical complaints were not reflected in 

the DUX-25-physical domain. This DUX-25 domain measures negative appreciation of 

physical condition and activities that may be associated with DCD, but differences with 

controls did not reach significance.  

Both parents and children report lower scores in the domain “social functioning” of the 

TACQOL and DUX-25. This indicates that suffering from motor and attention problems may 

have an impact on quality-of-life due to associated problems in social functioning, such as 

playing with peers and attitude towards parents. Social and emotional impairments are 

frequently associated with DCD. According to Schoemaker et al. (1994), children with DCD, 

who were even younger than the ones in our study, behaved more introvert, felt less socially 

competent and reported higher levels of anxiety than controls. Also Skinner and Piek (2001) 

reported less competence and social support, lower self-worth and higher levels of anxiety in 

children with DCD than in controls. The social problems of our children with both DCD and 

ADHD were confirmed by findings in the parental CBCL-questionnaire. Dewey et al (2002), 

recently investigated problems in psychosocial adjustment in children with DCD as a single 

deficit. On the social problem scale of the CBCL, mean scores of the DCD group in their 
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study were less severely affected than the ones in our study, as the latter approached the 

clinical range. It is likely, that children with both DCD and ADHD are even more at risk for 

social problems than children with DCD only. The social and emotional problems reported on 

the quality-of-life measures are confirmed by scores in the clinical range for CBCL-

internalising problems (withdrawal, physical complaints and anxious/depressive behaviour) 

as well as by scores in the clinical range for competence in sport, social and school activities. 

In the present study, parents reported low competence in 70% and teachers in 50% of the 

children. Teacher’s scores regarding all syndrome scales were in the normal range, though 

those for social and attention problems were relatively high. Probably, problems in social and 

emotional domains are less visible at school than at home. Early identification of social 

problems is important, since 60% of children with DCD-ADHD that do not receive 

intervention continue to experience psychosocial problems as adults (Rasmussen and 

Gillberg 2000). 

Aside from low quality-of-life scores in the social domain, children with DCD-ADHD and their 

parents also reported low quality-of-life scores in the cognitive domain of the TACQOL, which 

concerns functioning at school. Although in none of the children a specific learning disorder 

was diagnosed, 30% of the children needed educational assistance for cognitive problems at 

school. This is in agreement with findings from other studies regarding a need for special 

education varying from 15 % in children with ADHD to 60% in children with DCD-ADHD 

(Landgren et al. 2003). Cognitive problems were confirmed by findings on the TRF-

competence scale with low academic performance in almost a third of the children with DCD-

ADHD. Teachers, parents and children report problems in school despite of a mean verbal 

IQ-score in the normal range. Non-verbal IQ was below average, probably reflecting 

problems in non-verbal tasks, which demand motor proficiency, such as block design and 

substitution. From the literature, it is well known that children with DCD and/or ADHD may 

have associated learning disabilities. Kaplan et al. reported reading disability in 46% of 

children with DCD and in 70% of children with DCD-ADHD (Kaplan et al.1998). In the 

present study, reading disability was not tested, but dyslexia may have been associated in 

one of the boys. Early identification of cognitive and learning problems in DCD-ADHD is 

important, since these may lead to failure in school. Assistance in school should address 

both learning and manual dexterity problems not only to improve performance in school 

tasks, but also performance in later vocational training tasks (Jongmans et al. 2003).  

In the present study two generic questionnaires were used. One uses facial expressions as 

response option and can be applied in children as young as 6 years (DUX-25). The TACQOL 

requires a higher cognitive level. It can be used in children of 8 to 12 and 12 to 16 years, with 

adaptations for the age groups. One addresses normal functioning (DUX-25) and the other 

(TACQOL) addresses problems in functioning. For the present study they were considered to 
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be complementary. Scores in both questionnaires were able to reflect impact on quality-of-

life, but further study within subgroups would be needed to determine evaluative or 

discriminative properties of the questionnaires.  

For the diagnosis of ADHD and of DCD, the DSM-IV classification requires that the disorders 

must interfere with day-to-day life (criterion B), but an instrument to measure this interference 

was not available yet. We may conclude that the generic quality-of-life measures (DUX-25 

and TACQOL) were very well able to fill this instrumental gap. The DUX-25 total score can 

be used in individual cases to support identification of children with problems in day-to-day 

functioning. The TACQOL can be added in children over 8 years to evaluate the impact of 

health problems in the different functional domains in depth. Generalisation of our findings 

must be restricted to the population of boys with DCD-ADHD referred to a tertiary child 

rehabilitation setting. The attention and motor problems of these children appeared to have 

an impact on almost all quality-of life domains. Consequently, intervention should not just be 

directed to the primary motor and attention problems of these children, but also encompass 

the associated problems. Whether combined motor therapy, educational assistance and 

psycho-stimulant medication are effective to improve quality-of-life and day-to-day 

functioning, needs to be investigated in future studies.  

 

Conclusion  

Boys with DCD-ADHD in a child-rehabilitation setting had a significantly poorer quality-of-life 

than a control-group. Not only motor and attention problems, but also non-verbal functional 

problems and associated behavioural problems have an impact on general functioning in 

day-to-day life that can be measured in almost all domains of generic-quality-of-life-

measures. 
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Summary  

The purpose of this study was to describe the developmental problems of children in school 

age, referred to the child rehabilitation centre because of clumsiness.  

The results show that 63% met the criteria for the classification of Developmental Co-

ordination Disorder and these children with DCD show severe motor problems. A third also 

showed an abnormal handwriting, classified as dysgraphic. Though verbal intelligence 

performance on psychological tests was average, full-scale intelligence lies below average 

due to low performance intelligence. Scores on a language test for children were average. 

Parents as well as teachers acknowledged withdrawal (16%) and behavioural problems at 

home (51%) and in school (28%). Low self-esteem was perceived by 25% of children. In 

50% DCD was combined with ADHD (attention deficit and hyperactivity disorder). Special 

education facilities were needed in 30%.  

We conclude that children with DCD referred to a child rehabilitation centre may form a 

subgroup of severe DCD that is often restricted not only by severe motor problems, but also 

by limitations in cognitive performance, ADD and a tendency towards internalising behaviour. 

Motor problems may serve as a symptom or signal of more complex developmental 

disorders and should be recognised at an early age. It is important to start early 

comprehensive intervention.  
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Introduction  

The purpose of this study is to describe the developmental motor, cognitive and 

behavioural problems of children referred to the child rehabilitation clinic because of motor 

clumsiness. Among many other terms, clumsiness is known as minor neurological 

dysfunction (MND).1 Recently, it was internationally agreed to use the term ‘Developmental 

Coordination Disorder (DCD)’, a classification in the Diagnostic and Statistical Manual of 

Mental Disorders (DSM-IV; APA). This article uses both the term DCD and the criteria for 

DCD nationally and internationally agreed upon.2;33 The diagnosis of DCD can be made if 

motor performance is significantly deviant due to motor coordination problems that cause 

restrictions in daily functioning, without any other neurological explanation. (See footnote1) 

 

The prevalence of DCD in school age is similar to that of asthma (5-7%).3 The severity of 

restrictions due to DCD is often not identified, though children may show dysfunction of 

motor performance through childhood and puberty.4,5 Aside from motor problems, problems 

in cognitive, social and behavioural functioning are described as co morbidity. The current 

studies on co morbidity in children with DCD have limitations. These studies rely on 

descriptions, often based on subjective findings rather than on validated questionnaires, let 

alone on tests to confirm these findings.4;6-8 Most studies are based on findings in 

questionnaires that were completed by parents and not by children themselves.6;10;11 In the 

child rehabilitation clinic of the academic rehabilitation centre Beatrixoord, a diagnostic 

protocol was completed in al children suspected of DCD after the first consultation. The 

protocol was developed to test all developmental domains. The findings of this prospective 

study will be described in this article.  

 

Patients and Methods 

Patients 

All children, aged 5-13 years, referred in the past five years (1997-2002) because of motor 

clumsiness that interfered with daily performance enrolled the multidisciplinary diagnostic 

protocol (n=70). To determine that clumsiness is caused by DCD, children were seen by the 

                                                 
1 The diagnosis of DCD according to current Dutch criteria: 

-the physical exam by a paediatric specialist confirms motor coordination problems, and 

-excludes any other disorder that might explain motor coordination problems  

-the results of the Movement-Assessment Battery test for Children (M-ABC) are deviant (totalscore ≤ 

 P15 or a subtest score ≤ P5) and motor performance significantly interferes with daily life 

-Mental Retardation (total IQ < 70) was escluded. 
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paediatrician and tested by the physiotherapist with the Movement-Assessment test for 

children 30,31 and by the psychologist with the WISC-R. 

Exclusion Fifteen children that did not meet diagnostic criteria for motor performance (M-

ABC-score higher than P15; n=7) or intelligence quotient (IQ<70; n=8).  

Inclusion: All children that met criteria for DCD (n=55). 

Of the 55 who met the DCD criteria, fifteen were excluded either because the child 

psychiatrist diagnosed pervasive developmental disorder not otherwise specified (PDD-NOS; 

n=11), or because questionnaires were incompletely filled (n=4). 

The included study population consisted of 40 children with DCD, aged 5-13 years, 29 boys 

and 11 girls.  

 

Methods 

As explained the child was tested with the Movement-Assessment test for children (M-ABC 
30,31) and the Wechsler Intelligence Scale for Children (WISC-R 37). These were followed by 

the concise handwriting test for children (BHK 13), the language test for children (TVK 14), and 

the competence scales for children (6-7 and 8-12 years; CBSK 36). The Child Behaviour 

Checklist (CBCL 15;32) was completed by the parents and the Teacher Report Form (TRF 16) 

by the teacher. 

 

The diagnosis ADHD was confirmed with a paediatric or psychiatric exam and a parental and 

teacher ADHD-symptom-checklist. To be classified as ADHD, a child had to have at least six 

out of nine symptoms of inattention or hyperactivity/impulsivity at home, and at least four out 

of nine symptoms of inattention or hyperactivity/impulsivity and impairment at school. ADHD-

symptoms were present before the age of 7 years. No child showed evidence of a learning 

disorder, neurological or psychiatric disorder, as confirmed by a paediatric or psychiatric 

assessment, and age, medication, or low intelligence (IQ<70, WISC-Revised, Dutch version; 

Van Haasen 1986) could not explain the symptoms. 

Parents gave informed consent. The study was approved by the medical ethical committee.  

Definition of clinical scores  

A score in the clinical range was a test score on function and performance that was 2 SD 

below the reference norm (≤ -2 SD and ≤ P5).  

 

Statistical analysis 

The test scores of children were compared with reference values from healthy children in the 

same age range and of similar sex. The distribution of scores and prevalence of clinical 

scores was determined.  
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Results 

The study population consisted of 29 boys (72.5%) and 11 girls with DCD. (Mean age (SD) 

8.2 (1.8) years).  

 

In Table 1 some characteristics of the population are presented. All children were in 

mainstream education, but 30% had repeated grades. Children had been referred by primary 

physicians (general physician, or physician working for youth health care or special 

education services), remedial teacher or physiotherapist, or by the child psychiatrist (17,5%) 

or professional in the ambulatory special education services). 

 

Table 1: characteristics of the DCD study population 

 Number (%) 

Total  40       (100) 

Boy 29        (72) 

Main stream education 

Doublures ≥ 1 class 

37       (92) 

12        (30) 

Referral from primary care 22        (55) 

Referral from secondary care  18        (45) 
 

Table 2 shows the prevalence of abnormal scores in different clusters of motor performance 

measured in the M-ABC and BHK. 60% of children have abnormal scores in each of the 

three M-ABC clusters.  

Almost a third of children (n=25) had an abnormal BHK-score for quality of hand writing 

consistent with a ‘dysgraphic score’ (>28). Two thirds of children had a score consistent with 

problematic handwriting (21-28). Two thirds had a low writing speed (< P10).  

 

TVK: Language was tested in 25 children. Relatively few children had problems with 

language performance as demonstrated by normal performance on most items of the TVK. 

Prevalence of clinical scores on auditive discrimination (17%) and synthesis (8%) was higher 

than in the reference population (5%). 

 

WISC-R: All children were tested. Mean total IQ score was 88.7 (SD 11.6) and this is 

significantly lower than the reference population. Mean verbal IQ score was 93.8 (SD12.3), 

which is not different from the normal range. Non-verbal IQ was 85.6 (SD 12.5), which is 

significantly lower (*p 0.002) than the verbal IQ and than the reference non verbal IQ.  
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Table 2 Percentage of children with abnormal motor performance 

Test Number tested  % with score in the clinical 

range  

M-ABC total score 

M-ABC manual dexterity 

M-ABC ball skills  

M-ABC balance 

40 

40 

40 

40 

100 

69 

59 

54 

BHK writing quality  

BHK writing speed 

25 

25 

37 

64 
 

In Table 3 behavioural problems are presented as reported by parents in the CBCL and by 

teachers in the TRF. For comparison purposes, the prevalence of clinical scores in the 

reference and in a child psychiatric population is shown. 

CBCL: Prevalence of clinical total scores was high, and the prevalence of clinical 

internalising scores was similar to that in child psychiatric referral. Social and attention 

problems in the clinical range were found in a third of children.  
 

Table 3 Children (%) with clinical scores on behavioural distinct and syndrome scales of 

CBCL and TRF in the DCD, norm (N) and child psychiatric (CP) population. 

 Clinical range (%) CBCL 

DCD          N            CP 

Clinical range (%) TRF 

       DCD          N             CP 

Withdrawal 16 1 23 15 2 12 

Physical complaints 16 2 11 - 1 8 

Anxious/depressive 11 2 25 4 2 12 

Internalising (I) 49 10 55 28 9 33 

Social problems 35 2 28 4 2 10 

Thought problems 19 1 16 4 3 13 

Attention problems 35 2 35 8 2 15 

Delinquent behaviour 5 1 22 - 3 6 

Aggressive behaviour 16 2 34 3 2 15 

Externalising (E) 30 10 52 8 9 41 

Total I+E 51 8 67 28 9 50 
 

TRF: A similar prevalence of withdrawal and internalising behaviour in the TRF was reported 

in children with DCD as in the child psychiatric population. As attention problems were found 
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in a third of children with DCD population prevalence is higher than in the reference 

population. Prevalence of externalising behaviour was not higher that the norm.  

 

ADD-H: In 50% of the children, nearly all boys, the structured interview (DSM-IV, 

operationalising ADD-H) with parents indicates problems of attention (37% of children meet 

criteria of ADD) and of impulsivity and hyperactivity (13% of children meet criteria of ADHD). 

The teacher also completed the DSM-IV-ADHD as a questionnaire. Teachers reported 6 

positive ADD-items evident in school in 50% of children.  

 

In the CBSK-test, a quarter of children reported to perceive their competence as lowered, 

both in learning (25%) and social skills (35%), and to a lesser extent in sports skills (13%). 

 

After this diagnostic phase, the referral phase follows. 

After the diagnostic phase, thirty seven percent of the children were placed in a school for 

special education school (30% more than before) and 10% received ambulatory special 

education support in mainstream schools.  

Referral to child psychiatry increased from 17,5% before the diagnostic phase to 45% 

afterwards.  

To 50% of the children, the team offered individual or group motor therapy, while the other 

half was referred for physiotherapy or for alternative forms of movement therapy. 

 

Discussion 

This study shows that children referred to the child rehabilitation clinic because of 

clumsiness have a serious variant of DCD. Their motor performance is severely affected in 

all three domains of manual dexterity, ball and balance skills. Prevalence of dysgraphic 

handwriting is 35%, which is much higher than in children with mild DCD (6%).17 Non verbal 

intelligence and total IQ were lowered.  

Contrary to findings in other studies, children with DCD in this study performed well on most 

items of the verbal performance test.18 

In accordance with other studies, prevalence of behavioural problems in our children with 

DCD was high. 50% had ADDH diagnosed by the child psychiatrist or the paediatrician, and 

three quarter was of the ADD type. It is remarkable that attention problems were mentioned 

by parents in both CBCL and ADDH-interview, and were confirmed by teachers in the ADHD-

checklist, but much less in the TRF. ADDH may have been missed in school at first due to 

the lack of hyperactivity and tendency to withdraw in many children with DCD, as reported by 

both parents and children. Social problems are reported by parents in 35% of children with 

DCD and were confirmed by CBSK self-report findings on social and self-competence. 
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Whether social problems and withdrawal are part of the primary problems in DCD, or arise 

secondary to incompetent motor and non-verbal intelligence skills is not clear. Good motor 

performance determines the position of the child within peer groups. Other children 

appreciate children who perform worse in motor activities less, and being less appreciated 

may lead to withdrawal behaviour.19,20,35  

The overlap between DCD and other developmental disorders is discussed in many studies. 

Research demonstrates the overlap between Attention Deficit Hyperactivity Disorder 

(ADHD), Pervasive Developmental Disorder-Not Otherwise Specified (PDD-NOS) and DCD.2 

In some studies a 30% overlap with ADHD was demonstrated. The prognosis in children with 

the combination DCD-ADHD for learning, behaviour and performance of future adult 

responsibilities was worse than in children with ADHD alone.21  

In a study of children with ADHD and PDD in a child psychiatric clinic, 50% of the children 

had serious motor problems consistent with the diagnosis of DCD.22 The diagnosis of DCD 

cannot be made in the case of PDD-NOS. Children with PPD-NOS are excluded in studies of 

DCD, which makes it impossible to know the prevalence of PDD-NOS in children with DCD. 

In this study 18% of children who met the other DCD-criteria were excluded because of the 

PDD-NOS diagnosis.  

Findings in this study have consequences for treatment.  

First, motor treatment is needed, as problems in manual dexterity, balance and ball skills 

lead to restrictions in writing and physical exercise. In this study, all children received motor 

treatment.35 It is not clear which method of motor treatment 23;34 is most effective and the 

search for a goal directed treatment method continues.24. Recently new treatment methods 

were developed in which a shift from process to task oriented methods is seen.25-27 In 

children with DCD in this study, behavioural problems diminished spontaneously in 10-20% 

that received physiotherapy, without any behavioural intervention  

 Aside from motor treatment by physiotherapist and occupational therapist, motor 

remedial teaching in school can be offered. If dysgraphic writing does not improve after 

period of writing therapy, or if the writing speed remains low, use of a laptop computer in 

school may be recommended. Slow speed in children who are able to produce readable 

handwriting allows for extra time during tests and exams.  

Second, due to the presence of other developmental disorders in these children with DCD a 

multidisciplinary treatment approach may be needed. 45% of the children were referred to a 

child psychiatric clinic. Referral for special education services was five times more frequent 

than in the reference population. 
                                                 
2 In the DSM-IV (APA) a number of specific developmental disorders are classified, including disorders 
of attention (ADHD: attention deficit and hyperactivity), social adaptation (PDD-NOS: pervasive 
developmental disorder-not otherwise specified) and motor coordination (DCD: developmental 
coordination disorder).  
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Early identification and intervention are important, as the sum of motor, cognitive, and 

behaviour problems may cause disability for activities and skills in school and disability in 

learning may cause drop out from mainstream education, which should be prevented, if 

possible.1;6;12;21;28. 

 

Conclusion  

We conclude that children with DCD referred to a child rehabilitation centre may form a 

subgroup of severe DCD that is often restricted not only by severe motor problems, but also 

by limitations in cognitive performance, ADD and a tendency towards internalising behaviour. 

Motor problems may serve as a symptom or signal of more complex developmental 

disorders and should be recognised at an early age. It is important to start early 

comprehensive intervention.  
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Abstract 

 

This paper reports on the reliability and validity of the Developmental Coordination 

Disorder Questionnaire (DCD-Q) in a random sample of 608 children aged 4-12 years (mean 

age 7.8 (SD 2.4); 311 boys/297 girls), a sample of 55 children with DCD aged 4-12 years, 

referred to a rehabilitation clinic (mean age 8.3 (SD 2.0); 48 boys/7girls) and a control 

sample matched for age and gender. The DCD-Q proves to be reliable and valid both in the 

age range for which the questionnaire was developed and in a younger age range (4-8 

years). Sensitivity and specificity of the DCD-Q was assessed using the Movement ABC as 

gold standard. The DCD-Q meets standards for sensitivity in the clinic-referred sample, but 

not in the random sample. Specificity almost reaches the desired standard of 90% in both 

samples. 
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During the past twenty years, our knowledge regarding children with a Developmental 

Coordination Disorder (DCD) has enormously increased. About 5 percent of all school-aged 

children fail to acquire adequate motor skills without evidence of underlying patho-

physiology. Often, the motor problems of these children do not stand alone, but occur in 

association with social-emotional problems or learning/attention difficulties (Henderson & 

Henderson 2002; Dewey & Wilson 2001; Kaplan, Wilson, Dewey & Crawford 1998; 

Schoemaker & Kalverboer 1994). Follow-up studies have established that the problems of 

these children may not disappear, as children grow older. Without intervention, the 

movement difficulties continue to interfere in day-to-day functioning. Until adolescence, the 

majority of these children (Cantell, Smyth & Ahonen 1994; Geuze & Börger 1993; Losse et 

al. 1991) may experience considerable educational, social and psychiatric consequences 

(Skinner & Piek 2001; Hellgrenn, Gillberg, Bagenholm & Gillberg 1994). 

In order to help children with DCD to overcome their motor difficulties, intervention is 

recommended as soon as the problems are identified. According to the first two criteria for 

DCD in the Diagnostic and Statistical Manual of Mental Disorders IV (DSM-IV), the diagnosis 

DCD is to be made only if the performance in daily activities that require motor coordination 

is substantially below that expected given the person’s chronological age and measured 

intelligence (Criterion A), and if the disturbance in criterion A significantly interferes with 

academic achievement or activities of daily living (Criterion B). Criterion A is often 

operationalised as a score on a standardized test of motor performance lying more than one 

or two standard deviations below the age norm (Geuze, Jongmans, Schoemaker & Smits-

Engelsman 2001; Henderson & Henderson 2002). However, for purposes of screening in 

large populations of children the administration of a standardized motor test is too time 

consuming and expensive. Screening with the use of questionnaires on motor performance 

to be completed by either parents or teachers would be a valuable alternative, as they are 

less time consuming and less expensive to administer. In addition, such questionnaires 

provide information about the child’s motor skills in daily life at home or in the classroom 

(Criterion B). If a child is positively identified with a motor screening questionnaire, 

subsequent administration of a standardized motor test is required in order to verify whether 

criterion A has been met.  

The use of a reliable and valid screening instrument is thus essential for the early 

detection of DCD and can lead to timely intervention. Currently, no effective instrument is 

accepted for early detection of DCD (Dewey & Wilson 2001). The Movement ABC-Checklist 

was introduced for identification of DCD by teachers (Henderson & Sugden 1992). So far, 

however, research findings regarding the accuracy of the MABC-Checklist are conflicting 

(Junaid, Harris, Fulmer & Carswell 2000; Schoemaker, Smits-Engelsman & Jongmans 
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2003). In addition, the checklist was judged to be too long (48 questions) and time-

consuming. 

Recently, in Canada the Developmental Coordination Disorder-Questionnaire (DCD-

Q) was developed to identify children with movement difficulties (Wilson, Kaplan, Crawford, 

Campbell & Dewey, 2000). This parental questionnaire can provide a qualitatively good and 

accurate assessment of the child’s motor skills in daily life (Crawford, Wilson & Dewey, 

2001). The DCD-Q seems to have potential as a screening instrument for DCD, but research 

concerning the psychometric properties of the questionnaire is still limited (Wilson et al., 

2000; Crawford et al., 2001). Aim of the present study therefore was to investigate the 

reliability and validity of the Dutch translation of the DCD-Q in a Dutch population. The DCD-

Q is developed for children from 8 years onward. However, earlier identification is warranted 

because there is evidence that DCD can lead to social-emotional problems, such as poor 

self-esteem, as early as six years of age (Schoemaker & Kalverboer, 1994). Consequently, a 

second aim of the present study was to investigate the usefulness of the DCD-Q in children 

from age 4 onward. 

In order to investigate the accuracy of a screening instrument, an objective measure 

for verification of a diagnosis is needed. However, at present, no gold standard exists to 

diagnose of DCD. Despite this fact, the Movement Assessment Battery for Children (MABC; 

Henderson & Sugden, 1992) is increasingly used as a standardized measurement of motor 

skills for identification of DCD (Rodger et al., 2003; Geuze et al., 2001). For that reason, the 

concurrent validity of the DCD-Q will be examined by assessing the extent of agreement 

between the DCD-Q and the MABC in classifying children as those with and without DCD. 

Previously, the concurrent validity of the DCD-Q was investigated using the Bruininks 

Oseretsky Test of Motor Proficiency (BOT) as a gold standard. The sensitivity of the DCD-Q 

was found to be rather low: only 38% of the children with DCD according to the BOT were 

detected by the DCD-Q. Results regarding the specificity of the DCD-Q were more 

favourable: 90% of the children without motor problems according to their DCD-Q score also 

passed the BOT (Crawford et al., 2001). 

Summarizing, the purposes of this study were: 1) to examine the reliability and validity 

(construct, discriminative and concurrent validity) of the DCD-Q in 4 to 12 year old children. 

2) to examine the agreement between the DCD-Q and MABC in distinguishing children with 

DCD from those without DCD.  

 

Method 

Participants 

Children between 4 to 12 years of age were randomly selected for participation from 

fourteen mainstream schools in the North of the Netherlands (e.g. every fifth child on the 
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alphabetic list of school children in each grade). In this way, 655 children were selected for 

participation. Data of 45 participants were excluded because of missing data. Only two 13-

year-old children participated, these data were also omitted. The remaining 608 children 

made up the random sample. See Table 1 for the distribution of children across age and 

gender. In addition, a clinic-referred sample was composed consisting of 55 children with 

DCD referred for their motor problems by their general practitioner to one of nine 

participating rehabilitation centres localized throughout the Netherlands. The inclusion criteria 

for the clinic referred sample stipulated that the subjects were 4 to 12 years of age, did not 

have any indication of a neurological or physical impairment during the examination of a 

rehabilitation doctor, and had an IQ-score above 70 on an intelligence test.  

Table 1 Number of children across age and sex in the random sample (N=608). 
 Number of 

children with 

DCDQ data 

Number of 

boys 

Number of girls 

4 years 76 35 41

5 years 66 37 29

6 years 113 53 60

7 years 82 46 36

8 years 75 47 28

9 years 58 29 29

10 years 49 30 19

11 years 50 20 30

12 years 39 14 25

The WISC-R was administered to check for IQ. All children scored above 70 on the IQ test. 

For each child in the clinic-referred sample a control child was randomly selected from the 

random sample, matched for age and sex. Henceforth, this group of children will be called 

the control sample.  

 

Instruments 

Developmental Coordination Disorder Questionnaire (DCDQ; Wilson et al., 2000) is a 

parent questionnaire developed to identify children with motor problems. The questionnaire 

contains 17 items regarding motor coordination. For each item, parents have to compare the 

degree of coordination of their child with other children of the same age, and to rate this on a 

5-point scale. The higher the score is the better the performance. By adding the scores for 

each item, a total DCDQ score can be calculated. According to the norms of the DCDQ, 

children with a total score between 0 and 48 (0-10th percentile) may be classified as DCD, 
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children with a total score between 49 and 57 (11th -24th percentile) are at risk for DCD, and 

children with scores above 58 (25th to 100th percentile) may be regarded as children without 

motor problems. In the current study, the 15th percentile (total score ≤ 53) was used as a 

criterion for DCD. 

Factor analysis on the DCDQ revealed four distinct factors explaining 63.4 % of the 

variance: 1) motor control when a child is in motion (5 items), 2) fine motor/handwriting (4 

items), 3) gross motor control/planning (4 items), and general coordination (3 items). The 

internal consistency of the questionnaire is high (alpha = .88). 

 

 The Movement Assessment Battery for Children (MABC): The MABC developed by 

Henderson and Sugden (1992) was designed to assess everyday motor competence of the 

child. The MABC provides an indication of a child's motor functioning across fine and gross 

motor tasks. Performance is related to motor norms using age-dependent standardised 

scores. The MABC provides norms for children aged 4 to 12 years. There are four age-

related item-sets, each consisting of 8 items measuring different aspects of motor ability; 3 

items measure manual dexterity, 2 items measure ball skills and there are 3 items for static 

and dynamic balance. Children can score between 0 and 5 on each item, so that the total 

score will vary from 0 to 40. The total scores can also be transformed to percentile scores, 

which show the child's level of performance in comparison to that of peers. In the present 

study, the 15th percentile of the total score has been used as a cut-off criterion between 

normal and borderline/deviant motor performance. When the 15th percentile is used, both 

children at-risk for motor problems (scores between the 5th and 15th percentile) and those 

with deviant motor performance (scores below the 5th percentile) are separated from children 

without motor problems (scores above the 15th percentile). According to the data from the 

Dutch standardisation of the MABC (based upon a random sample of 549 children), the 

American norms are valid for the Dutch population. (Smits-Engelsman, 1998) The MABC has 

acceptable validity and reliability. (Henderson and Hall, 1982; Lam and Henderson, 1987). 

Inter-rater reliability for this test ranges from .70 to .89 while test-retest reliability is .75 

(Henderson and Sugden, 1992). Research has shown that the test is very useful in 

identifying children with general motor difficulties (Laszlo and Bairstow, 1985; Henderson and 

Hall, 1982; Sugden and Wann, 1987; Henderson, May & Umney, 1989; Jongmans et al., 

1997, Smits-Engelsman, Henderson & Michels, 1998). 

 

Procedure 

 This study was approved by the Medical Ethics Committee of the University Hospital 

Groningen. After informed consent was obtained from the children’s parents, the participating 

children received an envelope at school to be given to their parents containing a letter and 
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the DCD-Q. In this letter, parents were asked to fill in the DCD-Q and to return the DCD-Q to 

the child’s teacher. After the completed DCD-Q’s were collected, 53 % of the participating 

children in the random sample (randomly selected) were assessed using the MABC. Testing 

took place by research assistants in a quiet room at school. To prevent bias, the tester had 

no prior knowledge of the child’s score on the DCD-Q. Parents of the children in the clinic-

referred sample received the DCD-Q during their first consult with the rehabilitation 

physician. They completed the DCD-Q at home, and returned the questionnaire at the next 

consult. Paediatric physical therapists, experienced with administration of the MABC 

administered the MABC individually to the participating children in the clinic-referred sample. 

 

Data Analysis 

 Questionnaires with more than 4 questions containing missing values were excluded 

from statistical analysis (N=45). When less than 4 questions contained missing values, these 

missing values were replaced by the mean value for that particular question. As the DCD-Q 

was developed for children aged 8 years and older, part of the analyses were performed both 

for the random group as a whole, for the 4-8 year old children and the children from 8 years 

onwards separately in order to be able to compare the results with those obtained in earlier 

studies on the DCD-Q.  

 Internal consistency (reliability): Cronbach's Alpha was calculated to determine the 

degree of homogeneity among the 17 items of the DCD-Q using the data from the random 

sample.  

 Construct validity: In order to explore the factor structure of the DCD-Q, a factor 

analysis (principal components with varimax rotation) was carried out on the data of the 

random sample.  

 Discriminant validity: the mean total scores of the clinic-referred sample were 

compared with the mean total scores of the control sample (ANOVA). An alpha level of .05 

was used for all statistical tests. 

 Concurrent validity: First, the Pearson Product Moment correlation coefficients were 

calculated between the total-score of the DCD-Q and that of the MABC for both the random 

sample and the combined clinic referred/control samples. Second, the number of children 

passing or failing the DCD-Q and passing or failing the MABC was calculated for the clinic 

referred/control sample and the random sample. To separate children with normal motor 

performance from those with deviant motor performance the MABC total-score 15th 

percentile criterion was used. For the DCD-Q, the 15th percentile was used as a criterion for 

DCD (total score on the DCD-Q ≤ 53 for children aged 8 years and older, total score ≤ 50 for 

4-8 year-old children), as was previously described in a study to investigate concurrent 

validity (Crawford et al., 2001). Beforehand, data from the random sample were used to 
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investigate whether the Canadian norms were also valid for the Dutch population. As no 

differences in the frequency distribution were obtained, the Canadian norms were applied in 

the present study for the children aged 8 years and older. For the younger children (4-8 

years old), the 15th % was determined based upon the frequency distribution in the random 

sample. 

Next, the sensitivity, specificity, positive predictive value and hit rate were calculated. Both 

the clinic referred and control sample were used for this purpose, as it is most efficient in a 

sample, which contains about equal numbers of children with and without a movement 

problem. However, these measures were also calculated for the random sample, in order to 

investigate the usefulness of the DCD-Q for community screening. 

 Sensitivity refers to the percentage of children with problems according to the MABC 

that is correctly detected by the DCD-Q. According to the norms of the American 

Psychological Association, approximately 80 percent is preferable (APA, 1985). Specificity is 

the percentage of children without problems who are correctly identified (90% is preferable). 

The positive predictive value is the percentage of the children who fail according to the DCD-

Q and who have true problems on the MABC (70% is preferable). The hit rate is the 

percentage of agreement between the Test and Checklist. Generally, 80% agreement is 

considered to be satisfactory for motor tests. Cohen’s Kappa was used to evaluate the 

observed agreement between the DCD-Q and the MABC corrected for by chance. Kappa 

values below .40 are considered to be poor, values between 0.4 and 0.75 to be fair to 

moderate, and above .75 to be excellent (Crawford et al., 2001).  

 

Results 

Sample characteristics 

Table 2 Number of children across sex, mean age and mean Movement-ABC and DCD-Q 

scores for the clinic referred and control sample. 

 Clinic referred sample  

n = 55 

Control Sample  

n  = 55  

Boys : girls 48 : 7 48 : 7 

Mean age (range) 8.3 (4.5-12.4) 8.3 (4.2- 12.2)  

Mean Movement-ABC score (range) 19.5 (10-34.5); SD = 6.9 5.6 (0-15); SD = 3.7  

Mean DCD-Q score (range) 38 (23-61); SD = 9.3 63 (47-99); SD = 10.5 

 

Internal consistency. 

For children aged 8 and over, Cronbach’s alpha coefficient between items was .8672. 

Deletion of item 11 did increase alpha to .8786. For the 4-8 years age group, the alpha 

coefficient was .8763. Deletion of item 11 in this group did increase alpha to .8897. 
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Construct validity 

Neither age nor gender had a significant effect on the total score of the DCD-Q for 

children aged 8 and over, F (4, 267) = 1.087, p .363 and F (1, 267) = 1.206, p = .273, 

respectively. For the 4 to 8 year old children, the effect of age on the total DCD-Q score was 

not significant, F (3, 313) = 2.306, p = .077, but a significant effect of gender was found, F (1, 

313) = 8.375, p =. 004. Boys scored significantly lower than girls in this age group (M = 60.6 

for boys versus M = 63.9 for girls). 

 

Factor structure. 

After factor analysis (principal components analysis with varimax rotation), four 

factors, with “eigen-values” greater than 1 emerged in the 8 to 12 year age range. Together, 

these factors explained 67.9 % of the variance. Factor 1 ´control during movement  explained 

42.6% of the variance, Factor 2 fine motor / handwriting explained 11.5 % of the variance, 

Factor 3 general coordination explained 7.5 % of the variance and Factor 4 6.3% of the 

variance. See Table 4 for an overview of the factors and their factor loadings. When the 

random group as a whole was included in the analysis (age 4 to 12), three factors with 

“eigen-values” greater than 1 emerged, which explained 58.9 % of the variance. In this age 

range, the two separate factors that were found in the older age group (factors 3 and 4) 

emerged as a single factor. In both samples, item 11 did not load on any factor. 

See Table 3 for the DCD-Q-scores in the random sample per age band. 

 

Table 3 Mean scores, standard deviation and range for the total DCDQ score by age for the 

random group (n = 608). 

 M SD Range 

4 years 60.7 9.1 39-82 

5 years 60.7 8.9 41-85 

6 years 63.1 11.0 40-85 

7 years 63.9 10.9 38-85 

8 years 64.2 11.2 35-84 

9 years 67.5 10.5 45-85 

10 years 67.7 12.3 40-86 

11 years 68.4 11.6 37-85 

12 years 65.6 12.8 38-83 

 

Discriminant validity 

To examine discriminant validity, the difference between the total scores on the DCD-

Q for the clinic referred sample and the control sample were compared. The difference 
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between these groups was significant (F (1, 110)= 174.488, p < .001), the mean score for the 

clinic-referred group was 38.1 (SD = 9.3) and 63.3 (SD = 10.6) for the control group. The 

children who were referred to a rehabilitation clinic were judged to be less physically able by 

their parents than children in the control sample. 

 

Table 4 Factor loading for the principal component factor analysis with varimax rotation on 

the DCD-Q for children in the random group aged 8-12.  

 
Item 

Factor 1 

Control 

during 

movement 

Factor 2 

Fine motor 

Control 

Factor 3 

General 

coordination

Factor 4 

Gross 

motor 

planning  

1. Throw ball .82 .29 .08 .05 

2. Catch ball .86 .25 .06 .11 

3. Hit ball/birdie .87 .16 .06 .13 

4. Jump over .81 .25 .28 -.05 

5. Run and stop .78 .13 .36 -.03 

6. Plan activity .68 .40 .30 -.07 

7. Writing speed .57 .61 .02 .18 

8. Writing legibly .33 .80 .09 .04 

9. Pencil pressure .47 .74 .14 .12 

10. Cutting .42 .74 .14 .08 

11. Team sports .09 -.42 -.09 .45 

12. Avoids sports .36 -.22 .25 .55 
13. Rides bicycle -.04 .13 .11 .61 
14. Learns skills -.02 .17 .19 .64 
15. Bull in china .20 .03 .80 .05 

16. Awkward .16 .23 .73 .24 

 
Item 

Factor 1 

Control 

during 

movement 

Factor 2 

Fine motor 

Control 

Factor 3 

General 

coordination

Factor 4 

Gross 

motor 

planning  

17. Fatigues easily .14 .06 .79 .19 

Eigenvalue 7.246 1.957 1.280 1.073 

% variance 

explained 

42.6 11.5 7.5 6.3 

Note. Factor loadings above .50 are printed in bold. 
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Concurrent validity 

The relationship between the DCD-Q and MABC was first explored by calculating the 

correlations between the total scores on the DCD-Q and the total and subtest scores of the 

MABC for the two age groups in the random sample and the combined clinic referred/control 

sample (See Table 5). Significant, but low correlations were obtained between the total score 

of the DCD-Q and the total score of the MABC for the random sample, whereas relatively 

high correlations were obtained (r = -.65) between the total DCD-Q and MABC scores for the 

combined clinic referred and control sample.  

 

Table 5 Pearson Correlations between total DCDQ score and total and subtest MABC-scores 

MABC Total DCD-Q-score  

Total 

score  

Manual 

Dexterity 

Ball skills Static and 

dynamic 

balance 

Random sample (8-12 years) -.21* -.10 -.31** -.10 

Random sample (4-12 years) -.12* -.04 -.19** -.06* 

Clinic referred  + control sample -.65** -.03 -.23 -.53** 

* p < .05, **  p < .01  

 

In table 6, the sensitivity, specificity, positive predictive value and % agreement are 

presented for the combined clinic referred and control groups. The data regarding the 

sensitivity reached the desired rate of 80%: 81.6 % of the children with DCD are correctly 

identified if the MABC serves as a gold standard.  

 

Table 6 Number of children classified as DCD or no-DCD by the MABC and the DCDQ in the 

clinic referred and control sample together. 

  Movement-ABC (Cut-off score ≤ P 15) 

  DCD yes DCD no 

DCD yes 

 

49 8 DCDQ (Cut-off 

score ≤ P 15 
DCD no 

 

11 42 

% agreement = 91/ 110 = 82.7% 
Sensitivity = 49/60 = 81.6% 
Specificity = 42/50 = 84% 
Positive predictive value = 49/57 = 85% 
Kappa= .65 
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Of the children without movement problems according to their MABC score, 84% is 

judged to have no motor problems by their parents as reflected on a good score on the DCD-

Q (specificity).  

The specificity approached, but did not reach the desired rate of 90%. Of the children with 

DCD according to the DCD-Q, 85% turned out to have DCD by the MABC as well (positive 

predictive value), which means that 15% false positives were obtained. According to the APA 

norms, less than 30% false positives are preferable for a screening instrument. The overall 

agreement between the DCD-Q and the MABC was 82.7 %, and thus reached the preferred 

rate of 80%. A Kappa value of .65 was obtained, which was in the fair to moderate range. 

 

In Table 7, the sensitivity, specificity, positive predictive value and % agreement are 

presented for the random group. In this group, sensitivity appeared to be low (28.9 %), due to 

a large percentage of false negatives. Specificity almost reached the desired rate of 90%: 

89% of the children without movement problems were correctly identified. The positive 

predictive value was low: 44.8% of the children who failed the DCD-Q actually appeared to 

have DCD on the M-ABC. A kappa value of .21 was obtained. 

 

Table 7 Number of children classified as DCD or no-DCD by the MABC and the DCDQ in the 

random sample. 

  Movement-ABC (Cut-off score ≤ P 15) 

  DCD yes DCD no 

DCD yes 

 

22 27 DCDQ (Cut-off score ≤ P 

15) 
DCD no 

 

54 219 

% agreement = 241/322 = 74.8% 
Sensitivity = 22/76 =  28.9% 
Specificity = 219/246 = 89.0% 
Positive predictive value = 22/49 = 44.8% 
Kappa= .21 
 

 

Discussion 

Aim of this study was to investigate the psychometric properties of the DCD-Q in both 

the age range for which the questionnaire was developed (8 years and above) and a younger 

age range (4-8 year of age). With regards to the internal consistency, the DCD-Q proved to 

be a reliable instrument, even if younger children were included in the analysis. The data 

regarding the internal consistency of the DCD-Q are comparable to those obtained by Wilson 
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et al. (2000). In contrast to the data by Wilson et al. (2000), the internal consistency improved 

further in both age groups if item 11 “Your child’s performance in individual sports is better 

than in team sports” was deleted. This finding might reflect a cultural difference. In the 

Netherlands, the majority of the children participate in only one sport. Therefore, it is hard to 

judge for parents whether their child would be better in individual sports compared to team 

sports. 

Neither age nor gender was of influence on the DCD-Q score in the older age group, 

corroborating the results by Wilson et al. (2000). For the younger 4-8 year old children, boys 

scored significantly poorer than girls on the questionnaire. In addition, the effect of age in this 

age group almost reached significance (p=. 07). Consequently, if the DCD-Q is to be used as 

a screening instrument for children aged 4 to 8, separate norms for boys and girls for the 

different ages need to be developed. An effect of age in 4 to 8 year old children may reflect 

the ability of parents to notice the fast rate at which motor skills in this age range develop. 

The fact that the same factor structure was obtained in the current study in the older age 

range as in the Wilson et al. (2000) study, demonstrates the robustness of the underlying 

motor factors. If the 4-8 year old children were taken into account, the four factor structure 

found in the older age group changed into a three factor structure, as the factors ‘gross motor 

planning’ and ‘general coordination’ emerged as a single factor. It is well known from the 

developmental literature that movement skills tend to become more differentiated with 

increasing age (Gallahue & Ozmun, 2002). The emergence of a four factor structure when 

children become older reflects this developmental phenomenon. A difference between the 

current results and those by Wilson et al. (2000) was that item 11 did not load on any factor. 

As mentioned earlier regarding internal consistency, this probably reflects a cultural 

difference. 

Both the MABC and the DCD-Q measure different aspects of motor behaviour. The 

MABC particularly measures a range of very specific motor skills, while the DCD-Q 

addresses the functional manifestations of motor coordination in daily activities. One might 

hypothesise that problems in motor skills are also reflected in motor coordination during daily 

life activities. To investigate this hypothesis, the correlation between scores on the DCD-Q 

and MABC was calculated. In the random sample, the correlation between the DCD-Q and 

MABC scores was significant but low (-.21 for the 8-12 year old age group). In two previous 

studies described by Wilson et al (2000) higher correlations were found between the MABC 

and the DCD-Q (r = -.59 and r =-.47) and between the BOT-subtests and the DCD-Q (r =.46 - 

.54 and r =.57 - .66). However, these data were obtained in a sample of children with a high 

proportion of learning and attention problems. It is well documented that children with 

learning and attention problems frequently demonstrate motor problems as well (Kaplan et 

al., 1998). Consequently, more variation in motor skill performance might have been present 
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in the Wilson et al. sample leading to a higher correlation between the DCD-Q and MABC. 

When the correlation between the DCD-Q and MABC scores was calculated for the 

combined clinic referred/ control sample, a much higher correlation coefficient of .65 was 

obtained, comparable to those in Wilson et al.’s study (2000). However, only about one third 

of the common variance between the scores of both instruments can be explained by motor 

problems. Thus, we may conclude that both instruments assess different aspects of motor 

skill performance. 

In order to be useful as a screening tool, the DCD-Q should identify the same children 

with and without motor difficulties as the MABC. The sensitivity is of particular importance in 

this respect, or the ability of parents using the DCD-Q to correctly identify children with DCD. 

Sensitivity reached the desired rate in the combined clinic-referred and control sample, as 

81.6% of the children with DCD were correctly identified with the DCD-Q. A similar rate for 

sensitivity was recently obtained in a selected sample of children referred to a paediatric 

occupational therapy department (Green et al., 2005). However, more accurate rates of 

sensitivity can be obtained in samples containing equal numbers of children with and without 

the condition, as was the case in the combined clinic referred/control sample in the present 

study.  

In the random sample, were the number of children with DCD was small, sensitivity 

proved to be poor (28.9%). It is known that prediction of a disorder in a community sample is 

more prone to false negatives (Goodman & Scott, 1999). In contrast to clinical samples, 

milder cases of DCD predominate in community, which are particularly likely to be missed. 

On the other hand, the use of the MABC as gold standard may also have contributed to the 

low sensitivity rate of the DCD-Q in the random sample. In previous studies, the MABC 

tended to identify more children with DCD than other measures of motor skill performance, 

such as the BOT (Dewey & Wilson, 2001) or the MABC-checklist (Junaid et al., 2000). The 

MABC was found to be particularly sensitive to children with attention problems (Dewey & 

Wilson, 2001). It might be possible that the large number of false negatives in the random 

sample was partly due to attention problems in children leading to worse performance and 

failure on the MABC. No information regarding behavioural problems was gathered in the 

random sample, which makes it impossible to verify this explanation.  

In the present study, better results regarding sensitivity of the DCD-Q were obtained 

using the MABC as gold standard compared to those in a study by Crawford et al. (2001) 

using the BOT as gold standard in a sample containing equal numbers of children with DCD 

and without DCD (sensitivity = 38%). However, none of the children with DCD in the latter 

study were referred for motor problems, which might have been of influence on the results. 

The specificity of the DCD-Q was only just below the preferred standard in both the 

random sample (89%) and the combined clinic-referred/control sample (84%). This implies 
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that if parents do not express concerns about motor functioning of their child on the DCD-Q, 

the MABC test score will support their view in 84-89% of the cases. These results are in 

agreement to those of Crawford et al. (2001), who concluded that the DCD-Q is most useful 

as a tool to screen those children without DCD. If a negative result is obtained with the DCD-

Q, one can be fairly sure that a child does not have DCD.  

Regarding the positive predictive value in the combined clinic referred-control sample, 

85% of the children identified by the DCD-Q as having DCD will truly turn out to have a motor 

problem on the MABC. This implies a false-positive rate of 15% if the MABC reliably can be 

considered as a gold standard. However, the positive predictive value dropped from 85% in 

the clinical-control sample to 44.8% in the random sample. Thus, parents in the latter sample 

express more concern about their children’s motor development than is warranted. It is a 

common finding that checklists may exaggerate true prevalence of a condition due to over-

endorsement bias, or the tendency to claim the symptoms asked about on a checklist 

(Kroenke, 2001). The tendency of parents of children in community samples to have more, 

but unrealistic, concerns about the development of their child as opposed to parents with 

children in clinical settings has been noted in other studies as well. Glascoe (1994) found 

that parents’ concern led to more overreferrals in a sample of children drawn from day-care 

centres than it did in paediatric settings. Possibly, it is more difficult for parents to accurately 

assess the level of motor performance of their child compared to other children in the larger 

community where deviant motor performance is relatively rare. Consequently, slight 

deviations in the performance of motor skills might be judged abnormal by parents, while still 

being within the normal range. On the other hand, the motor problems of children with DCD 

who are referred to a rehabilitation clinic are obvious, leading to realistic parental report on a 

motor questionnaire in the clinic-referred sample.  

 

In conclusion, the results of this study demonstrate that the DCD-Q is a valid and 

reliable instrument to assess daily life motor performance in 4 to 12 year old children. Motor 

screening questionnaires are developed to improve the detection and treatment of DCD. The 

results regarding the clinic-referred sample imply that the DCD-Q is a sensitive instrument to 

detect DCD in children at risk for motor coordination problems. In our opinion, the DCD-Q 

has also potential value for community-wide screening of DCD, as long as it is used as a pre-

screening instrument. If children are identified as at risk for DCD with the DCD-Q, class 

teachers and/or physical education teachers need to confirm the concerns expressed by 

parents before a child is referred for subsequent assessment to ensure that it really has 

DCD. When one only relies on the results of the DCD-Q, too many children will be referred 

for needless additional testing. If both parents and teachers express concerns about motor 

performance of a child, additional testing is required to triangulate these concerns. 
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Developmental coordination questionnaire (DCDQ)   Name: 
Scoring 
  Control during 

movement 

Fine motor 

control 

General 

coordination 

Gross motor

planning  

 

1 Throw ball      

2 Catch ball      

3 Hit ball/birdie      

4 Jump over      

5 Run and stop      

6 Plan activity      

7 Writing speed      

8 Writing legibly      

9 Pencil 
pressure 

     

10 Cutting      

11  Team sports      

12  Avoids sports      

13 Rides bicycle      

14 Learns skills      

15 Bull in china      

16 Awkward      

17 Fatigue easily      

  

Totaal 

 
                 /30  
+ 

 
                 /20  
+ 

 
                 /20  + 

 
                 
/15  + 

 
                /8

TOTAAL   
  Control during 

movement 
Fine motor 

control 
General 

coordination 
Gross motor

planning  
 

0-48 (0-10e percentile) indication of DCD 
49-57  (11-25e percentile) suspicion of DCD 
58-85 (26-100e percentile)  probably no DCD 

For questions 11 through 17
1 = 5  gray areas; adapt  
2 = 4  scores  
3 = 3    
4 = 2  
5 = 1  
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Aims of this study were to investigate fine motor skills of children with both Attention-Deficit-

Hyperactivity Disorder (ADHD) and Developmental Coordination Disorder (DCD) and of a 

control group, and to examine the effects of methylphenidate on these skills. A group of 12 

children with DCD-ADHD (11 males, 1 female; mean age 9.8, SD 1.7) and 12 age- and sex-

matched controls (mean age 9.7, SD 1.2) participated. The manual dexterity subtests of the 

Movement Assessment Battery for Children (MABC), the concise assessment method for 

children's handwriting (BHK), and a computerised graphomotor task were used. Results 

demonstrated that children with DCD-ADHD performed poorer on the manual dexterity 

subtests, had poorer quality of handwriting, and drew faster, more fluently, but less 

accurately than controls on the graphomotor task. On methylphenidate manual dexterity and 

quality of handwriting improved, and strokes on the graph motor task became less fluent but 

more accurate. 
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Attention-deficit-hyperactivity disorder (ADHD) is characterised by persistent 

symptoms of inattention, impulsivity, and hyperactivity, affecting 3 to 5% of school-age 

children (American Psychiatric Association 1994). Up to 50% of children with ADHD also 

have motor coordination problems, severe enough to meet criteria for Developmental 

Coordination Disorder (DCD; Kadesjö and Gillberg 1998). In DCD, children demonstrate 

functional motor performance deficits not explained by the child’s (chronological) age or 

intellect, or by other neurological or psychiatric disorders (APA 1994).  

Several studies about children with ADHD as a single diagnosis (Whitmont and Clark 1996, 

Piek et al. 1999, Tucha and Lange 2001, Tseng et al. 2004, Schoemaker et al. in press) 

suggest an association of ADHD with poor fine motor skills and impaired handwriting. In 

children with both ADHD and DCD (DCD-ADHD), studies on fine motor function are scarce. 

Pitcher et al. (2003) showed poorer fine motor performance in children with DCD-ADHD than 

in children with ADHD. Christiansen (2000) showed poor manual dexterity in children with 

‘deficits in attention, motor control, and perception’ (DAMP), a term used in Scandinavia for 

children with DCD-ADHD (Kadesjö and Gillberg 1998).  

The first aim of the current study was to investigate the fine motor skills of children with DCD-

ADHD across a range of fine motor tasks. Motor tests are often limited to an evaluation of the 

output of the motor act. However, this does not allow us to get insight into the movement 

production of the children in achieving their optimal performance. For that reason, a 

graphomotor task (the flower trail of the Movement Assessment Battery for Children) 

performed on a digitiser was added to the assessment of fine motor skills. The application of 

electronic digitisers might provide more insight into the kinematic aspects of a graphomotor 

skill, such as the velocity of strokes, fluency, and the axial pen pressure exerted on the 

writing surface. The use of a digitiser as a means to investigate kinematic aspects of 

handwriting or drawing has been applied in studies concerning children with ADHD as a 

single diagnosis. Tucha and Lange (2001) reported no differences in handwriting velocity and 

fluency between children with ADHD and a control group, whereas slower, but more fluent 

handwriting movements, were reported by Schoemaker et al. (in press) in children with 

ADHD, compared to a control group. In children with DCD-ADHD, the movement production 

of graphomotor skills has not been studied and the current study aims to fill this gap. 

The second aim of this study was to investigate the effect of methylphenidate on the fine 

motor performance in children with DCD-ADHD. In ADHD, methylphenidate is the most 

commonly prescribed stimulant drug (Swanson et al. 1998), and has demonstrated positive 

effects on inattention, hyperactivity and (fine) motor skills. In children with ADHD, qualitative 

aspects of handwriting as legibility and accuracy markedly improved after methylphenidate 

(Lerer et al. 1977, Tucha and Lange 2001). In contrast, kinematic aspects of handwriting 
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movements, i.e. fluency, deteriorated in boys with ADHD while on medication (Tucha and 

Lange 2001). The question is whether methylphenidate has the same effects in children with 

both ADHD and DCD. Therefore, the effectiveness of methylphenidate on fine motor skills in 

children with DCD-ADHD will be evaluated in this study.  

 

Method 

 

PARTICIPANTS 

Twelve children with DCD-ADHD (11 males, 1 female; mean age 9 years 8 months, SD 1 

year 7 months) participated in the present study. They were selected from a population of 

children referred by their physician between 2000 and 2003 to the Department of Child 

Rehabilitation of the Centre for Rehabilitation in the city of Haren, The Netherlands. 

Perceptual-motor problems were suspected in 80 children. Selection for the present study 

was made among those who could be diagnosed as having both DCD and ADHD according 

to the DSM-IV criteria (APA 1994). Seventy children had a performance score below the 15th 

centile on the Movement Assessment Battery for Children (MABC; Henderson and Sugden 

1992). Ten children had Pervasive Developmental Disorder and were excluded from this 

study. 

ADHD was diagnosed in 36 children of the remaining 60 children with DCD. The diagnosis 

ADHD was confirmed with a paediatric or psychiatric exam and a parental and teacher 

ADHD-symptom-checklist. To be classified as ADHD, a child had to have at least six out of 

nine symptoms of inattention or hyperactivity/impulsivity at home, and at least four out of nine 

symptoms of inattention or hyperactivity/impulsivity and impairment at school. ADHD-

symptoms were present before the age of 7 years. No child showed evidence of a learning 

disorder, neurological or psychiatric disorder, as confirmed by a paediatric or psychiatric 

assessment, and age, medication, or low intelligence (IQ<70, WISC-Revised, Dutch version; 

Van Haasen 1986) could not explain the symptoms.  

The 36 children with DCD-ADHD were asked to enrol in a double blind, placebo-controlled 

trial (DBPC-trial) to assess the effects of methylphenidate with weekly switches at three 

dosage levels (0.5mg/kg, 0.75.mg/kg, and 1 mg/kg per day) or placebo during four weeks. 

Parents, teachers, children and the paediatrician were kept blind to the child’s drug condition 

and dosage level. Weekly, parents and teachers completed the ADHD-symptom-checklist 

that lists 18 items reflective of DSM-IV criteria for ADHD, to determine changes in ADHD 

symptoms from baseline (before medication). When scores improved more than 25% on 

medication, the child was considered to be methylphenidate-sensitive. Twenty-eight children 
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appeared to be sensitive to methylphenidate. Of these children, 17 children were willing to 

enrol in this study. Twelve were recently diagnosed cases, i.e., they had used 

methylphenidate for a mean time of three months. Five that had used methylphenidate for 

over a year were excluded from the analysis. ADHD-subtypes included the following: 

combined type (n = 4); inattentive (n = 6); and hyperactive/impulsive (n = 2). The mean 

optimal dose per day was 21.25 mg (0.69 mg/kg), given divided over two doses (08.00 and 

12.00 hours). Without medication, the mean item score (range 1- 4) on the ADHD symptom 

checklist completed by the parents was 1.9 (SD 0.6) and by the teachers it was 1.7 (SD 0.7). 

After methylphenidate use, the parental and teachers scores were significantly lower (p < 

.01). The parental score was 1.65 (SD 0.5) and the teacher score was 1.0 (SD 0.4).  

A control group of 12 children from two mainstream schools was matched for sex and age 

(within 6 months of age). Mean age was 9 years 7 months (SD = 1 year 2 months). The 

criteria for inclusion were absence of neurological symptoms, no history of behavioural 

problems and no signs of movement difficulties or handwriting problems according to their 

teachers. Only children who attended age-appropriate classes at mainstream schools were 

included, which implies an IQ-score in the normal range. 

Parents or guardians gave written informed consent. The procedures were in accordance 

with the ethical standards of the Faculty of Medical Sciences, University of Groningen. 

 

MEASURES 

Movement Assessment Battery for Children  

The MABC (Henderson and Sugden 1992) consists of eight items measuring different 

aspects of motor ability; three for manual dexterity, two for ball skills and three for static and 

dynamic balance. In the present study, the MABC-total score was used as one of the means 

to diagnose DCD, and the manual dexterity items were used as a measure of fine motor 

skills. Higher scores reflect poorer performance. The scores can be translated to percentile 

scores that show the child’s level of performance in comparison with the child’s peers (in the 

age group of this study a manual dexterity score above 6.5 corresponds to the 5th centile, 

indicating definite fine motor problem). The overall reliability of the MABC is acceptable 

(Henderson and Sugden 1992).  

 

The concise assessment method for children’s handwriting  

The concise assessment method for children’s handwriting, or BHK, is a measure of quality 

and speed of handwriting in a standard text written in 5 minutes on unruled paper (Hamstra-
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Bletz et al. 1987). Handwriting quality is rated according to 13 dysgraphic features, i.e. 

deviations from the standard handwriting model. The first two items evaluate the entire 

written work on an ordinal scale of six categories, resulting in a score from 0 to 5. For the 

remaining 11 items, the first five sentences are scored as to whether or not a particular 

feature is present in that sentence. A score of 0 is given if the feature is absent. The 

maximum score for a feature is 5. A total score on all 13 items is calculated. Scores of 0 to 

20 are normal, while scores of 21 to 28 indicate poor handwriting and scores above 29 are 

interpreted as dysgraphic. 

Copying speed is determined by counting the number of letters written by the child in 5 

minutes. This score can be translated to a decile score scaled to the norm for the child’s 

grade. Hamstra-Bletz (1993) reported satisfactory results regarding inter-rater reliability on 

the items (r = 0.71–0.89). 

 

Flower trail drawing item of MABC 

The flower trail is a manual dexterity item of the MABC. The flower trail item for 7- and 8-

year-old children was used for analysis of kinematic aspects of handwriting. The children 

were instructed to draw a line between two solid lines of the flower trail as accurately as 

possible without lifting the pen. There was no speed instruction. Each child had to complete 9 

flower trails. For the registration of the movements, a digitising tablet with a wireless inking 

pen was used. The position of the pen on the tablet (x and y coordinates), and the force 

exerted along the axis of the pen, was recorded with a sampling frequency of 170 Hz. Data 

processing was performed using OASIS software (De Jong et al. 1996).  

For each dependent variable, the median and range of 9 repeated flowers were taken for 

further analysis. The following kinematic variables were used as dependent variables: 

Movement time in seconds: total time in seconds taken to complete the flower; Dysfluency: 

the number of zero-crossings within the acceleration signal; Velocity in cm/seconds: average 

of absolute velocity of the pen tip; Pen Pressure in milliNewtons: average pressure of the pen 

perpendicular to the digitizer in milliNewtons. Accuracy: number of times that the line, made 

by the pen tip, crossed the border of the flower trail. 

 

PROCEDURE 

Two individual testing sessions took place at the Centre for Rehabilitation for the children 

with DCD-ADHD, and at school for the children in the control group. Testing sessions took 

between 25 and 45 minutes depending on the age and performance level of the individual 
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child. The manual dexterity subtests of the MABC were administered first, followed by the 

BHK and subsequently by the computerized drawing task. 

The children with DCD-ADHD were tested without methylphenidate and after 4 to 5 weeks on 

methylphenidate. The examiner was kept blind to the children’s treatment condition (off vs. 

on methylphenidate). No other interventions were offered during the study period. Motor 

performance in the control group was tested twice, within an interval of 4 to 5 weeks. 

 

DATA ANALYSIS 

All statistics were calculated with SPSS (version 10.0) and statistical significance was set at 

p< .05 for all analyses. Comparisons between the children with DCD-ADHD and the control 

group were made using the Mann-Whitney-U-Test. The effects of methylphenidate in 

children with DCD-ADHD were analysed with the Wilcoxon-Signed-Rank Test comparing the 

performance off and on methylphenidate. This test was also used to examine whether or not 

the performance of the control group was different on both test sessions. Non-parametric 

tests were chosen because parametric tests require normally distributed data.  

 

Results 

Comparison DCD-ADHD children with control children 

The children with DCD-ADHD performed worse (p = 0.001) on manual dexterity than the 

control children (Table I).  

  Table I 

 DCD-ADHD  

Median          Range 

Control group  

Median          Range  

 

Z 

 

p 

Manual Dexterity 9.8 5.0-15.0 3.5 1.0-8.0 -3.38 .001* 

Handwriting quality 41.0 20.0-50.0 22.0 14.0-29.0 -3.09 .002* 

Handwriting speed 118.0 54.0-233.0 163.5 43.0-252.0 -1.32 .186 

 

Based on their performance, the children were categorised as having ‘definite fine 

motor problems’ (score ≥ 6.5), ‘borderline fine motor problems’ (score between 6.5 and 5.0) 

or ‘no fine motor problems’ (score ≤ 5.0). Of the twelve children with DCD-ADHD, nine had 

definite fine motor problems, and three fell in the category borderline fine motor problems. 
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Two out of twelve controls had definite fine motor problems, and two children had borderline 

fine motor problems, but none had an abnormal total score on the MABC indicating DCD. 

Eight controls had no fine motor problems. 

  Table II 

 DCD-ADHD  

Median     Range 

Control group  

Median         Range  

 

Z 

 

p 

Movement time (sec) 26.7 16.4-43.2 30.6 18.6-53.5 -1.44 .149 

Movement velocity (cm/sec) 1.8 1.4-2.5 1.5 1.2-2.3 -2.08 .038* 

Dysfluency 7.4 5.3-8.6.0 8.3 7.5-8.9 -2.94 .003* 

Pen pressure (mN)              180.3 106.0-331.3 210.2 134.5-337.1 -1.10 .273 

Trajectory length (cm)           30.2 27.8-31.2 30.0 24.6-31.3 - .57 .453 

Accuracy   4.2 0.3-10.2 0.3 0.0-4.7 -3.13 .002* 

 

On the BHK, the children with DCD-ADHD obtained a higher score, representing 

poorer performance, on handwriting quality than the control group (p = .002). Nine children 

with DCD-ADHD were classified as dysgraphic, compared to 3 control children. Although 

children with DCD-ADHD wrote fewer letters in five minutes than the control group, this 

difference was not significant. 

  

Results of the flower-trail showed that the children with DCD-ADHD drew faster (p = .038), 

more fluently (p = .003), but less accurately (p = .002) than controls (Table II). 

 

Effect of methylphenidate 

Statistical comparison of manual dexterity of the children with DCD-ADHD off and on 

methylphenidate revealed that the medication resulted in an improvement (Table III). Off 

methylphenidate, scores on manual dexterity were significantly poorer than on 

methylphenidate (p = .003). Of the twelve children with DCD-ADHD, eleven improved their 

performance on the manual dexterity items. An improvement is a change in score of at least 

1 point. The performance of one child stayed the same.  
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  Table III 

 Off Methylphenidate 

Median          Range 
On Methylphenidate 

Median          Range  
 

Z 

 

p 

Manual Dexterity 9.8 5.0-15.0 8.3 0.0-12.0 -2.66 .003* 

Handwriting quality 41.0 20.0-50.0 34.5 19.0-46.0 -2.76 .042* 

Handwriting speed 118.0 54.0-233.0 115.0 53.0-220.0 - .17 .533 

 

On methylphenidate, the handwriting quality of the children (writing quality score 34.5) 

improved (p = .042) in comparison to the handwriting quality without medication (writing 

quality score 41). Of the eleven children with DCD-ADHD, six improved their handwriting 

quality on the BHK, four did not improve, and one child deteriorated. For one child, the BHK 

was not administered at one test moment. When assessed off methylphenidate, the children 

wrote 118 letters in 5 minutes compared to 115 letters in 5 minutes during methylphenidate 

treatment (p = .533).  

 Table IV 

 Off methylphenidate 

Median     Range 
Off methylphenidate 

Median         Range  
 

Z 

 

p 

Movement time (sec) 26.7 16.4-43.2 26.0 17.6-55.9 - .24 .814 

Movement velocity (cm/sec) 1.8 1.4-2.5 1.7 1.1-2.6 -1.57 .117 

Dysfluency 7.4 5.3-8.6.0 8.4 5.4-9.9 -2.20 .028* 

Pen pressure (mN)              180.3 106.0-331.3 225.6 91.7-357.1 -1.26 .209 

Trajectory length (cm)           30.2 27.8-31.2 29.6 21.7-31.3 - .71 .480 

Accuracy   4.2 0.3-10.2 3.2 0.0-6.4 -2.59 .010* 

 

Kinematic analysis of drawing movements on the flower-trail off and on methylphenidate 

indicated that the use of methylphenidate resulted in less fluent (p = .028), but more accurate 

movements (p = .010) in comparison to more fluent and less accurate movements without 
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medication (see Table IV). The performance of the control children did not differ significantly 

between both test sessions for all test items (p >.10).  

 

Discussion 

Fine motor ability of children who suffer from both ADHD and DCD was severely 

impaired. In comparison to their peers, children with DCD-ADHD made more errors and 

needed more time to complete the manual dexterity items, had poorer handwriting quality, 

and drew faster, more fluently, but less accurately on the graphomotor task.  

Christiansen (2000) and Pitcher et al. (2003) also reported poor manual dexterity in children 

with DCD-ADHD. The poor handwriting quality found in the present study was in line with the 

results found by Lerer et al. (1977). Regarding the results on the flower trail task, children 

with DCD-ADHD seem to use a different movement strategy than controls to complete this 

task. The flower trail is a closed-loop task that requires the use of visual feedback to correct 

movements into accurate strokes within the lines. The control group applied this closed-loop 

strategy, resulting in relatively slow and less fluent, but accurate movements. The children 

with DCD-ADHD, however, performed the task faster and more fluently, but made more 

drawing errors resulting in less accurate performance. Smits-Engelsman et al. (2001) found 

similar results using the flower trail task in children with DCD only. Smits-Engelsman and 

colleagues suggested that children with DCD use a ballistic movement strategy that is less 

dependent upon visual correction. The similarity between the results of our and their study 

implies that children with DCD-ADHD may use a ballistic movement strategy similar to 

children with DCD.  

In contrast to the fast and fluent movements of children with DCD-ADHD in the current study, 

slower but fluent handwriting movements were found for children with ADHD as a single 

diagnosis by Schoemaker et al. (in press). It is not clear whether the difference in findings 

between the studies might result from the difference between populations, i.e. DCD-ADHD 
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versus ADHD, or from differences between tasks, i.e. a closed-loop flower trail task versus a 

task in which figures had to be copied between lines. 

A possible limitation to interpretation of the findings in the present study is the composition of 

the control group. Despite our attempts to obtain a control group without motor problems, an 

unexpectedly high proportion of children (17%) scored below the 5th centile on the manual 

dexterity subtests, and also a high proportion (25%) was classified as dysgraphic on the 

BHK. One possible explanation is that, in spite of our instructions, some teachers actually 

selected children with motor problems. Another explanation is that the high occurrence of 

non-optimal writing occurred by chance. The prevalence of handwriting problems among 

Dutch school-age children has been found to be 35% (Smits-Engelsman et al. 2001). Despite 

handwriting problems in the control group of our study, differences with the DCD-ADHD 

group remained demonstrable. 

The second aim of this study was to investigate the effectiveness of methylphenidate in 

improving fine motor performance of children with DCD-ADHD. To prevent confounding by 

fluctuations in ADHD-symptoms, these had to be reduced by selecting methylphenidate-

sensitive children. In accordance with previous findings regarding children with ADHD (Lerer 

et al. 1977, Tucha and Lange 2001), a substantial improvement in the fine motor output was 

found. On methylphenidate, children with DCD-ADHD had better manual dexterity scores 

and handwriting accuracy and legibility improved.  

Results regarding the effectiveness of methylphenidate on the movement kinematics 

revealed more accurate, but less fluent movements during use of the drug. These results 

corroborate the deterioration in fluency reported by Tucha and Lange (2001) in children with 

ADHD during treatment with methylphenidate. The question is whether the kinematic data 

really reflect deterioration of task performance. Without medication, children with DCD-ADHD 

may have difficulty focussing their attention on the task or inhibiting motor responses, 

resulting in fast and fluent movements that do not meet the accuracy demands required by 

the flower trail. As a result, children cross the lines of the flower trail too often. Fast 
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movements generally are more fluent as they are characterized by fewer inversions in the 

acceleration profile. When children with DCD-ADHD are treated with methylphenidate, their 

ability to focus attention on the demands required for the task may improve as their 

distractibility diminishes, resulting in slower, less fluent, but more accurate movements. It is 

well known from studies on motor learning that people tend to achieve accuracy of a motor 

task first, after which they progress to velocity and fluency (Magill 2004). The finding that 

children with DCD-ADHD on methylphenidate first focus on accuracy of movements during 

the flower trail at the cost of their velocity and fluency is in line with the results of motor 

learning studies. Only after children with DCD-ADHD have learned to concentrate on the 

spatial features (accuracy) of the flower trail task (thanks to methylphenidate) will they be 

able to focus on the temporal features (velocity and fluency), which will result in faster and 

more fluent movements.  

It could be argued that the changes in performance might have been due to other 

interventions or to learning effects. However, during the study period no other therapies were 

offered and no change in school service was applied. All children with DCD-ADHD were first 

examined off methylphenidate and after four weeks on methylphenidate. Accordingly, the 

improvement in fine motor performance at the second test moment might have been the 

result of familiarity with the test items. However, the controls showed no improvement 

between both test moments, which makes it unlikely that the improved performance for the 

group with DCD-ADHD at the second test moment merely reflects a learning effect. 

Nevertheless, replication of this study using a crossover design seems warranted.  

In the DSM-IV, the co morbidity between DCD and ADHD is poorly identified (Piek and Dyck 

2004). Poor motor performance in children with ADHD is directly attributed to the inattention 

and hyperactivity. However, the present data demonstrate that once the symptoms of 

inattention and hyperactivity have been ameliorated by medication, some fine motor 

problems still remain requiring motor treatment. Thus, part of the fine motor problems may be 

the result of inattention or hyperactivity, but another part is mediated by other mechanisms 
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related tot the DCD problems. Therefore, we agree with Piek and Dyck that ADHD and DCD 

need to be identified as co-morbid conditions with distinct problems requiring complementary 

forms of intervention. 

 

Conclusion 

In this study fine motor performance in children with DCD-ADHD was poorer before than 

after methylphenidate use. Impairment in manual dexterity, and poor quality of handwriting 

and drawing improved after methylphenidate use, but performance remained poorer than in 

the control group. In most cases clinical improvement of manual dexterity was attained and 

legibility of handwriting improved in fifty percent. Nevertheless, children with DCD-ADHD are 

still affected by substantial fine motor problems that warrant further treatment and support in 

school to overcome functional problems for handwriting and drawing. 
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Discussion 
The studies in this thesis show that children with common chronic disorders experience more 

limitations in functioning in daily life than healthy children. Children with asthma and 

developmental coordination disorders (DCD) have problems in functioning that are disease-

related and concern restrictions due to symptoms and treatment. They also have generic 

problems that cause restrictions in general physical, social and personal functioning. These 

problems do negatively affect their quality-of-life. 

To optimise health care in childhood chronic disorders, it is important that the paediatrician 

evaluates the impact of a chronic disorder on all aspects of a child’s functioning in daily life. 

The assessment should pay attention to limitations that are relevant to the child because 

these interfere in his daily life. The child is able to report about the impact of health problems 

in quality-of-life questionnaires.  

In order to adapt to the consequences of a chronic disorder the child needs mechanisms to 

cope with these health problems. A child’s dealing with a long-term health condition can 

benefit from self-management techniques in addition to optimal medical care.  

 

For the paediatrician caring for children with a chronic disorder, it is a challenge to treat the 

child and not his disorder.1 It is difficult to assess how well a child with a chronic disorder 

performs in daily life using the paediatric tools available. Even an extensive interview and 

physical examination and additional clinical tests may not be sufficient to appraise the impact 

a chronic disorder has on the child’s well being. The humanistic or holistic approach is hard 

to perform in the office.2 This may explain the need for multi disciplinary teams to assist in 

the care of the child and family. The various disciplines within the team are able to assess 

consequences in the areas of their expertise. However, a multi disciplinary approach does 

not guarantee to address all aspects of functioning in physical, social and personal domains 

that are relevant to the child.  

 

The studies in this thesis show that many children with asthma experience more common 

health problems and limitations in daily life than was expected. Also when optimal care is 

given by paediatricians, often supported by asthma nurses, and when correct medication 

steps (Dutch guideline 3) are applied, a loss of health related quality-of-life (HRQOL) couldn’t 

be prevented in patients with persistent asthma. That optimal asthma control in our children 

with asthma was achieved was supported by the findings of adequate symptom reduction in 

children with severe asthma, of regular follow-up visits, of adequate maintenance medication 

prescription and of normal lung function. Nevertheless, more than 50% of the children with 

asthma report symptoms during the day and night causing daily restrictions.  
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The question is why the limitations revealed in our studies remained underexposed in the 

paediatric interview. Is the doctor, the patient or the method to blame?  

First, it is understandable that physicians focus their follow up assessment at symptoms and 

physical consequences of asthma and at the dysfunction of the respiratory system (chapter 

1). They perform an interview and physical examination, and order laboratory tests, with or 

without disease specific guidelines.4 The information exchanged between paediatrician and 

parents may concern topics in which the doctor is interested with respect to the treatment 

and home care provided by parents.5 In this exchange, both parents and doctors may not 

realize that their perceptions about the well being of the child differ and that the topics 

important to well being change over time.6 The perception of the child may not show to full 

advantage until he is old enough to express himself in an interview.  

 

A method to have children self-assess their limitations in daily functioning is the use of 

questionnaires on quality-of-life. These questionnaires may have several advantages over 

interviews.2,6  

A questionnaire can be completed at home and allows for some reflection time, which may 

be more suitable and less confronting, especially in school-age children than a direct 

question posed in the office. A possible disadvantage of filling in a questionnaire at home is 

the introduction of a bias. Generic-HRQOL-questionnaires are developed to assess all 

problems relevant to a child’s daily functioning in the domains physical, social and personal 

functioning, and as such reflect a holistic approach.2 

A generic questionnaire that is validated in healthy children can reveal differences in well 

being between children with a disorder and healthy children. Its use can improve the 

precision and comparability of health assessments.8  

School-age children are reliable respondents, and responses of children and of parents 

about their children are said to be complementary.1,8,9 

 

As has been shown in other studies 7,18, our study confirms also that HRQOL is lower with 

more severe asthma. HRQOL in children with moderate and severe asthma is lower than in 

healthy children. HRQOL in children with mild asthma might be normal, but our mild asthma 

group was too small to draw conclusions. 

Among children with moderate and severe asthma, some have HRQOL in the normal range 

and others below the normal range. We studied the subgroup with a total generic HRQOL-

score below reference P10. Parents as proxy report such a score below P10 in 20% of children 

with moderate asthma (GINA equivalent is mild persistent4), and in 30% of children with 

severe asthma (GINA equivalent moderate and severe persistent asthma4). Children 
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themselves report such a low level in 26% of children with severe asthma only, while in 

moderate and mild asthma prevalence is not increased compared to healthy subjects.  

A comparison between those with a HRQOL-score below reference P10 and those with a 

HRQOL-score above reference P10 shows that the former “high risk” group is more often 

bothered by asthma attacks, needs more oral prednisone courses and more often has 

smoking parents. These children also have more problems in motor activities and school 

functioning and are more often absent from school as a possible sign of trouble with coping. 

These findings imply a relation between loss of HRQOL and unfavourable environmental 

factors (i.e. smoking). Problems in school may also be a sign of trouble with coping.10  

On the other hand, the study showed that the majority of children with asthma have a 

HRQOL in the normal range. Psychosocial factors may protect against loss of HRQOL in 

children with persistent asthma that have a normal HRQOL. Future studies should assess 

the protective factors that may be promoted in children with persistent asthma.  

 

Additional care was offered to children who had a HRQOL-score below reference P10.  
The treatment offered to these children consisted of an education program to which an 

exercise program was added. The program aimed at coping with health problems and with 

the treatment regimen. About 60% of potential candidates for the program actually enrolled. 

The intake examination of participants showed that the inhalation technique could be 

improved in 60% and that optimalisation of medication was possible in 32%. The aim of the 

educational program was to recognize physical symptoms, to avoid adverse situations, to 

learn to deal with exercise and nocturnal symptoms, and to cope with uncertainties and 

fears.  
Our study shows similar positive effects of our program on morbidity as has been described 

by the original education program.11 Moreover, our study shows an improvement of HRQOL 

for several months. (Chapter 4) While no changes in HRQOL are found in the control group, 

changes in HRQOL are consistently seen in participants. Changes reach the level of 

significance and are of clinical importance. In accordance with studies of asthma education in 

adults12, we show an improvement in quality of life after asthma education without changes in 

lung function or physical exercise capacity. Changes could not be attributed to optimalisation 

of medication alone, as groups with and without medication change show similar 

improvements of HRQOL and morbidity.  

We choose to add an exercise module to the education module for several reasons. First, to 

improve participation in activities, as participants had developed a fear for motor activities 

and activity limitations. During the program children could practice and train under 

supervision. Second, practice by way of movement activities has been shown to be an 
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effective natural way to learn for children.13 The movement part may have improved 

attractiveness of our program. 

 

In our studies, impact of the disorder in daily life is evaluated by translating the responses in 

HRQOL-questionnaires not only as a HRQOL-score (Chapter 2.1), but also as prevalence of 

distinct health problems (Chapter 2.2). In contrast to the wide spread use of responses in 

behavioural questionnaires to provide us with epidemiological data on prevalence of 

psychosocial and behavioural problems, HRQOL-questionnaires have seldom been used to 

proved epidemiological data on generic health problems in children with and without 

asthma.10,14,15.10,26 

The evaluation of distinct problems in the TACQOL-questionnaires of our study shows the 

existence of more health problems and limitations in activities in children with asthma than in 

healthy children. It gives insight into the rather high prevalence of daily problems caused by 

asthma symptoms, provoking factors, medication use and doctors’ visits, which are the 

asthma-specific consequences in daily life. It shows the presence of a difference between 

children with asthma and healthy children in general physical, motor, autonomic functioning, 

but also an absence of a difference in social relations with peers and parents, in school 

functioning and in moods. 

The reference data from the healthy population are needed to determine disability in a 

clinical population. Disability is a long term lack of ability to participate and perform activities 

of play, sports and school in the way that healthy children of similar age and gender would 

do”.16,17 From other studies we know that activity disability is increased in asthma.19 In our 

study, a higher prevalence of problems in physical fitness and activity in children with asthma 

was found than in healthy children. This does not necessarily mean that children with 

problems in physical activity had a disability, but it implies that this group of children is at risk 

of activity disability.  

In children with asthma, the higher prevalence of health problems led to the perception of 

poor health and of substantial loss of HRQOL in two to three times as many children as in 

the healthy population. 
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DCD 

Developmental Coordination Disorder (DCD) is a rather new entity and the name is not very 

familiar to paediatricians. DCD is defined as a disorder of coordination of motor performance 

not explained by a neurological illness that causes considerable interference in daily 

functioning.20 Paediatrician’s interest in this disorder, formerly also called MBD (minimal brain 

dysfunction) and DAMP (disorder of attention and motor performance), was lost in the late 

80’s, possibly because no organic cause could be demonstrated.21,22  

Other specialists continued their interest and formulated classifying criteria for the term DCD. 

We do not know the natural course of mild, moderate and severe DCD. The children with 

DCD included in our study showed more severe motor and behaviour problems than children 

with mild and moderate DCD in other studies.23 Children with DCD may benefit from a short 

course of functional physiotherapy.24,25  

Motor coordination problems may be the first sign of difficulties in processing of information 

to perform complex tasks.27 In children with more severe DCD, such difficulties might extent 

to processing beyond motor tasks, such as complex attentive, learning or social tasks, and 

this might explain the overlap with attention deficit and hyperactivity disorder (ADHD).26  

Paediatricians may not often see children referred for DCD, but may look for DCD among 

children referred for ADHD. Studies have shown that 50% of children referred to centres of 

developmental paediatrics or child psychiatry with ADHD may have DCD.26 We do not know 

how often DCD occurs in children referred to the general paediatrician. 

  

Our study gives information about children with more severe DCD referred to a child 

rehabilitation centre. They show the number of problems the children encounter in daily life 

and what impact these problems have on HRQOL. (Chapter 5) One in two to three children 

with DCD in our centre have confirmed disorders in several domains outside the motor 

functioning domain. We show that using strict criteria, ADHD and internalising behaviour 

disorder can be confirmed in half of these children, and problems with social skills and 

learning in a third of the children. Similar findings are described in other studies.23,26   

 

Identification of associated problems in DCD is needed, as child psychiatric treatment and 

special education services must be offered to these children. Identification of behaviour 

problems is possible using behaviour questionnaires. Most studies use questionnaires 

completed by parents or teachers, and these studies suggest associated problems related to 

attention, cognition or behaviour, in 50% of DCD referrals to tertiary centres. This is similar to 

our findings in parental and teacher reports.23,26  
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Our study shows that Identification of motor, social and school problems is also possible in 

HRQOL-questionnaires completed by children themselves. The group of boys who had both 

DCD and ADHD were able to endorse their problems in the domains of the HRQOL-

questionnaire. (Chapter 5.1) As expected, HRQOL was decreased compared to controls as 

an expression of problems in the motor domain, as well as in social and cognitive domains in 

these children. Abnormal scores on developmental tests that assess performance level in 

each domain could objectively verify these problems endorsed in the different domains of the 

HRQOL-questionnaires.  

 

If we compare HRQOL between children with DCD-ADHD and asthma, we must compare 

the groups with severe grades, as our DCD-ADHD consists of the severe DCD group only. In 

children with DCD-ADHD, HRQOL seems to be more affected than in children with severe 

asthma, mainly in the domains cognitive and possibly in the social domains of functioning 

and in moods, but not in the physical, motor or autonomic domains.  

However, a reliable comparison between children with DCD and asthma on HRQOL-level 

would require a larger DCD population containing all severity grades of DCD, similar to the 

asthma population.  

 

Identification of DCD problems at an early age seems warranted. In populations with 

developmental problems of motor and attention performance, prognosis has not been 

favourable without therapy. We know that 70-80 % of children do not outgrow severe motor 

problems.26,28 We know that children with severe motor problems often have associated 

developmental disorders with a poor prognosis for adult functioning in motor and social 

domains.28 It is known that children with DCD benefit from motor therapy.24 Early screening 

for DCD is necessary, because in confirmed cases of DCD, motor therapy, educational 

therapy and special services in school may be needed. Our study on reliability of the parental 

DCDQ shows that an instrument has become available that can be used as a first screening 

for DCD to identify children with motor coordination disorder in clinical practice.  

 

The question is whether screening for DCD should be restricted to children referred to a 

specialist for motor problems, or that screening should be extended to pre-school children in 

the general population. An argument against general screening is that too many children 

might be identified that do not experience trouble in daily life. An argument in favour is that 

up to half of the children that develop learning and behaviour problems in school age might 

have had motor problems already at pre-school age. In our opinion, the DCD-Q has potential 

value for community-wide screening of DCD. 



General Discussion 

 165

Before we decide in favour of DCD screening in the general population at the age of school 

entry, one must agree on what has to be done once the screening shows an abnormal result. 

Further research is needed to make procedures evidence based.  

 

How could the procedure be for screening of DCD and referral to paediatricians?  

If the DCDQ score is lower than the cut-off score and a low generic HRQOL suggests 

interference in daily life, a motor test is indicated. Motor problems have to be confirmed with 

the M-ABC test. If the M-ABC total score is also lower than the cut-off score, referral should 

follow. DCD has to be confirmed by a physical examination performed by a paediatric 

specialist trained in developmental disorders. After confirmation of DCD, motor therapy is 

indicated that can be offered by primary care therapists in cases of mild and moderate DCD. 

However in cases of very low motor scores and signs of problems in school, also screening 

of associated cognitive, learning and behaviour problems in parent and teacher 

questionnaires is advocated. If low scores in these questionnaires confirm such problems, 

more extensive developmental tests must be performed to complete the picture and place 

motor performance within the context of total developmental performance. In confirmed 

cases of severe DCD, referral to child rehabilitation teams of children with motor problems 

and ADHD may improve outcome. 

 

The physical examination of children with DCD is a challenge, as findings may seem mild. 

The paediatrician may have to apply specific tests to assess coordination problems and 

minor neurological signs (MNS).27 It has been shown that even paediatricians with interest in 

motor problems were not able to assess the loss of motor performance well enough in the 

office. Verification with the M-ABC test was needed.29 The paediatrician might need more 

training in both the identification and treatment of DCD and of other developmental disorders, 

as well as on possibilities to influence information processes with functional and psycho-

pharmacological treatment.30-35  

 

The therapy of DCD is a multi disciplinary one. Instructions in therapy sessions have a much 

better chance of being used by the child with DCD-ADHD if he enjoys the effect of 

Methylphenidate on control of attention problems.35 The presence of ADHD in our group with 

DCD-ADHD offered the possibility of a trial treatment with Methylphenidate (MPH of 

Ritalin®).21 Currently, Ritalin® is the most prescribed drug in ADHD. We recommend using a 

double blind placebo controlled method to confirm effects on ADHD and DCD symptoms.21,36  
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Our children with DCD-ADHD did profit from the effects of Ritalin®, both on ADHD 

symptoms, and on fine motor performance (chapter 7). Though normalisation of fine motor 

performance was not always the case, improvement of performance led to better options to 

improve handwriting. Considering the importance of written communication in current society 

this is an important result. Our study population was small and though findings are similar to 

the few other studies performed32,33, they must be reproduced.  

 

The purpose of paediatric follow-up of children with long term chronic conditions must be to 

establish a picture of the course of the illness, but also of the consequences for daily 

functioning and well being. Our findings show that the application of HRQOL-questionnaires 

in paediatric practice is feasible, not only for research, but also for practical purposes to 

assess limitations in individual patients. Generic quality-of-life questionnaires can help 

paediatricians to assess and evaluate impact of disorders on functioning and health of the 

child. Though parents and children agree rather well on report of problems, they may report 

differences when perception of subjective items is concerned.  

All research findings in this thesis can only be applied to two selected populations referred to 

paediatricians or to other paediatric specialists. However, the implementation in paediatric 

practice of self-report by children could be effective for children with other long-term health 

conditions too. The diagnostic interventions described may be especially relevant for high-

risk subgroups.  

The communication between doctors, parents and children about responses in the 

questionnaires is the first step towards self-management, and might lead to better atonement 

of relevant issues that concern physical functioning and disability, personal perception and 

evaluation of the child and functioning in a social context. In treatment it is important the 

relevant health problems are determined and solutions are sought within both the medical 

framework and the rehabilitative or rather functioning framework. We hope that our studies 

can serve as a standard of comparison for quality-of-life studies in children with different 

chronic health conditions. 
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Summary 

The aim of this thesis was to study the influence of two chronic disorders on the well 

being of children.  

The incentive for research on this subject was the observation that for most chronic 

childhood conditions medical treatment modalities seem to have reached their limits in the 

last ten years. In the last two decades, paediatricians have embraced the biomedical model 

of disease in most chronic conditions. Emphasis was put on the physical aspects and 

treatment. It was generally accepted that treatment of disease-specific symptoms or specific 

organ dysfunctions would lead to improvement of clinical status and as a consequence of 

quality-of-life. However, studies on quality-of-life showed a poor relation with clinical status. 

In line with this observation, quality-of-life was accepted as a distinct parameter that together 

with clinical parameters contribute to the understanding of final outcome. Nevertheless, 

application of quality-of-life-questionnaires in clinical practice remained limited.  

In this thesis, we studied quality-of-life in paediatric practice of Asthma and 

Developmental Coordination Disorder (DCD). We evaluated the effects of the illness and of 

treatment on health related quality-of-life and on day-to-day performance. We validated two 

disease-specific instruments. We used both disease-specific and generic measures to 

broaden the insight into well being in these children. 

 

In chapter 2.1 we addressed the question: How is health-related quality-of-life (HRQOL) in 

school-age children with mild, moderate and severe asthma compared with the reference 

population? 

Considering that children with asthma treated in paediatric practice, are supposed to 

have received optimal treatment, the hypothesis was that disease-specific health-related-

quality-of-life might be affected, but generic health-related-quality-of-life might not be 

affected. Few studies had been performed on generic-HRQOL that used self-assessment by 

school-age children with asthma. These studies showed differences with the general 

population, but only in a limited number of domains. Other studies showed differences 

especially in children with recent exacerbations or severe symptoms. Several authors 

assumed normal HRQOL in mild and moderate asthma. We used HRQOL-questionnaires 

that measure more than health status alone by incorporating perception of health status. We 

studied a population who had asthma for a prolonged period of time. We showed that 

children with mild asthma (intermittent) and the majority of children with moderate and severe 

asthma (persistent) have a normal quality-of-life. Normal quality-of-life may be attributed to 

correct prescription of medication steps. This might be due to the fact that maintenance 
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inhalation corticosteroïds in more severe asthma led to reduction of symptoms causing 

identical prevalence of symptoms in mild, moderate and severe asthma. This symptom 

prevalence, however, was still high, as 40 % of children have nightly complaints interfering 

with sleep, while 50-60% has daytime complaints of fatigue and trouble with strenuous 

activities. Aside from symptoms, 20-30% of children with moderate and severe asthma have 

generic scores below the normal range and two in three children rate their health as poor. 

These findings imply that regular care offered to these children leaves half of the children 

with regular complaints and a quarter with a severe loss of HRQOL.  

 

In chapter 2.2 we addressed the question: What is the prevalence of a number of distinct 

problems in children with asthma? How does prevalence compare with the general 

population? 

We studied the distinct problems in performance leading to diminished quality-of-life. 

We showed that day-to-day performance (in other studies evaluated as overall functional 

status) was affected in children with moderate and severe asthma. Functional status reflects 

to what extent children can carry out daily activities compared to healthy peers. As a group, 

children with asthma are hampered in physical and motor performance compared to healthy 

peers. These children did not report more social and school problems compared to healthy 

children.  

These findings imply that a change of attitude from paediatricians may be required, 

towards measurement of functional status and subjective perception of illness, as well as to 

evaluation of health-related quality-of-life.  

 

It is important to identify children with problems in performance and health at an early stage 

and to identify children at risk for dysfunction. We studied psychometric properties of the 

TACQOL-asthma.  

In chapter 3 we addressed the question: Is the TACQOL-asthma a reliable and valid 

instrument to be applied in combination with the TACQOL-generic, in clinical practice? 

The TACQOL-asthma ensures a measurement of health-status as well as appraisal of 

health-problems. Validity of the TACQOL-asthma was assessed using the Pediatric-quality-

of-life-questionnaire (PAQLQ) as gold standard. The TACQOL-asthma has good reliability 

and validity properties to serve as an evaluative and discriminative disease-specific health-

related-quality–of-life questionnaire.  
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The TACQOL-asthma and its generic counterpart, the TACQOL, cover all problems in 

functioning and general well being of children with asthma.  

 

The self-management of asthma is recognised as an effective strategy to reduce 

morbidity of the disease. We developed a self-management program for children with 

asthma. As a natural way of learning in school age is by experience through motor activity, 

we designed an education and exercise program. It aimed at “Secondary Prevention in 

Asthma by Self-Management and Exercise”, and was called “SPASME”. A high-risk group of 

children that had generic-scores below the normal range enrolled.  

 

In chapter 4 we addressed the question: What is the effect of the SPASME-program on 

health-related quality-of-life and morbidity in a high-risk group of children with asthma?  

We hypothesized that medical treatment might improve morbidity and asthma-specific 

quality-of-life, but that self-management directed at coping might influence generic quality-of-

life. We showed that the SPASME-program led to improvements of HRQOL, as measured in 

both generic and asthma-specific measures. SPASME also led to improvement of morbidity. 

Improvements did not stem from change of medication, or from improvement of lung function 

or physical exercise capacity. The latter is consistent with studies of asthma education in 

adults that have shown improvement in quality of life after asthma education without changes 

in lung function. 

In order to increase motivation to enrol in an education program, it should preferably be 

offered at a moment of optimal motivation, like the time of diagnosis or acute asthma attack 

leading to hospitalisation. Paediatricians have a role in motivating children and preparing 

those at risk to enrol as soon as they reach level 7 or 8 in elementary school and before high 

school. In-class education, peer education and summer camps should be considered as an 

alternative approach to improve recruitment for programs such as SPASME.  

 

Reconsidering these findings one may ask why children with asthma have a lower 

generic quality-of-life. Some believe that generic physical complaints are a consequence of 

the pulmonary symptoms. On the other hand, problems in motor activities may also be 

secondary to drop out from sports or loss of exercise tolerance. 

Some believe that the loss of quality-of-life is caused by asthma symptoms and side effects 

of medication. Only part of the losses of quality-of-life in generic motor and physical domains 

indeed will be directly related to asthma-symptoms, such as shortness of breath during 
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exercise. This is supported by the finding that correlation between asthma-specific and 

generic domains is poor. Generic well being in asthma may be affected by the combination of 

difficulties, like having to adapt to a chronic disorder and having to comply with treatment that 

constitute a burden to normal performance and quality-of-life. The better a child or its 

caretakers are capable of adaptations, the smaller the burden becomes. The improvements 

after the SPASME program may have come from better adaptation. SPASME led to 

improvement of well being that is most likely based on improved coping with day-to-day 

hassles in school and exercise. Improvement may be the result of a change towards a more 

positive view on health problems and may be related to a reduction of anxiety.  

Considering the high prevalence of problems with physical fitness and problems with 

exercise, we feel that an education program, including an exercise module, should be offered 

to all school-age children with persistent asthma.  

 

In the following chapters, problems experienced by children with DCD were evaluated. 

In chapter 5.1 we addressed the question: How is self-assessed HRQOL in children with 

DCD-ADHD compared to that in the reference population? How does HRQOL relate to 

behavioural problems? 

It is not surprising that boys with DCD-ADHD in a child-rehabilitation setting have a 

significantly poorer quality-of-life than a control-group. The motor problems and attention 

problems that were confirmed by tests, also showed as impact on functioning in the 

TACQOL-domains relevant to these problems. Moreover, problems in the non-verbal tasks in 

school and the behavioural problems were expressed as impact on functioning in the 

cognitive TACQOL-domain. In one third of the boys, the teacher confirmed academic 

performance below the normal range despite normal intelligence.  

Contrary to the other three criteria for the diagnosis of DCD that can be assessed by 

tests (M-ABC, physical exam and total-IQ), it was voiced that assessment of the third 

criterion lacked behind due to absence of a test to demonstrate substantial interference in 

daily life results. Our study shows that the generic measure may serve well to fill this gap. 

 

In chapter 5.2 we addressed the question: What is the prevalence of problems in functioning 

in several developmental domains in children with DCD referred to the child rehabilitation 

clinic? How does prevalence compare with the norm in the general population? 

Parents reported a wide range of associated behavioural problems, internalising 

behaviour (withdrawn, physical complaints, anxious), attention-problems and overall 



Summary/Samenvatting 

 175

problem-behaviour, of which prevalence is significantly higher than in the reference 

population.  

The description of a spectrum of problems in DCD is not new, but the severity of the motor 

and associated problems in children referred to a child-rehabilitation centre is worrisome. 

Findings showed very low motor performance in the Movement-ABC-test. Moreover, more 

children in the study (35%) had a writing disorder (dysgraphia) compared to children with 

DCD treated in primary settings (6%). Motor problems may also interfere with non-verbal 

tasks, leading to scores below the reference norm on the intelligence test. Fifty percent of the 

children with DCD had associated Attention Deficit and Hyperactivity Disorder (ADHD). 

The explanation of the association of motor and attention problems may come from literature 

on information processing. Studies suggest that children with DCD have problems in 

regulation of impulses to execute motor activities, leading to less coordinated movements. In 

correspondence, children with ADHD have problems in the regulation of impulses related to 

attention. This impulse regulation is located in several (sub cortical) areas of the brain that 

regulate both motor and attention processes. A dysfunction in these impulse regulating areas 

can be expressed both in motor and attention impulse regulation.  

As motor problems may serve as a symptom or signal of more complex 

developmental disorders they should be recognised at an early age. It is important to start 

early comprehensive intervention, as it has been shown that without intervention DCD 

problems persist. It has also been shown that an intervention may improve motor problems. 

With the purpose of screening for DCD-problems no Dutch questionnaire was available. 

Therefore we translated an English questionnaire, the DCD parent questionnaire (DCD-Q). 

We validated the Dutch DCD-questionnaire for screening of DCD-problems in the age group 

4-8 and 8-12 years old.  

 

In chapter 6 we addressed the question: Is the DCD-Q a reliable and valid instrument to 

detect DCD in children as early as in pre-school age? How is the agreement between DCD-

Q and the “gold standard”, the movement-ABC-test? 

We found that the DCD-Q is a reliable and valid instrument to assess daily life motor 

performance in the age range for which the questionnaire was developed (8-12 years), but 

also in a younger age range (4-8 years). To assess sensitivity and specificity of the DCD-Q, 

we used the Movement ABC as gold standard. We conclude that the DCD-Q is a sensitive 

instrument to detect DCD in children at risk for motor coordination problems. The DCD-Q 

meets standards for sensitivity in the clinic-referred sample, but not in the random sample. 

Specificity almost reaches the desired standard of 90% in both samples.  
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Considering the high prevalence of associated ADHD in children with DCD, we 

addressed the last two questions in chapter 7:  

How is fine motor performance in children with DCD-ADHD?  

Boys with DCD-ADHD performed poorer on the manual dexterity subtests, had poorer quality 

of handwriting, and drew faster, more fluently, but less accurately than controls on the 

graphomotor task. It seems impossible for these children with DCD to adapt in school with 

restrictions due to writing problems and perception problems. Problems in other domains of 

functioning, attention and of self-concept are even more frequent leading to loss of HRQOL. 

As a consequence, early assistance in school is needed. 

What is the effect of Methylphenidate on fine motor functioning?  

Fine motor performance in children with DCD-ADHD after administration of 

methylphenidate was better than before. These children have impairment in manual dexterity 

and poor quality of handwriting and drawing that improved after methylphenidate use, but 

performance on these tasks remained poorer than in the control group. In most cases clinical 

improvement of manual dexterity was attained and legibility of handwriting had improved in 

50%. With methylphenidate use, children with DCD-ADHD are still affected by substantial 

fine motor problems warranting further treatment and support at school to overcome 

functional problems for handwriting and drawing. ADHD and DCD need to be identified as 

co-morbid conditions with distinct problems requiring complementary forms of intervention. 

 

Reconsidering our findings, one may ask how we can apply assessment of generic quality-

of-life in DCD. The problems in performance in boys with DCD-ADHD were reflected in lower 

scores not only in motor or concentration items, but also in almost all domains of generic 

quality-of-life-measures. This finding implies that the TACQOL may be of use as an 

instrument to measure interference in daily life, as one criterion of DCD (DSM-IV). The use of 

this combination of TACQOL and DCD-Q might be considered for use in clinical populations 

at risk for motor problems to assess impact of problems on quality-of-life in children with 

DCD. 
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Samenvatting 

 

In dit proefschrift wordt beschreven hoe kinderen met Astma of met Developmental 

Coordination Disorder (DCD), hun kwaliteit van leven (KVL) ervaren vergeleken met gezonde 

kinderen.  

Bij schoolgaande kinderen met langdurig mild, matig en ernstig astma, die in de kinderarts 

praktijk in behandeling zijn, is de KVL onderzocht, evenals het effect van educatie en 

beweging hierop 

Bij kinderen met DCD bekend in het kinderrevalidatie centrum Beatrixoord is onderzocht hoe 

bevindingen in KVL domeinen zich verhouden tot uitslagen van motorisch, cognitieve en 

gedragsdiagnostiek. Het effect van een medicamenteuze behandeling op de fijn motorische 

problemen is onderzocht bij jongens met DCD en Attention Deficit/Hyperactivity Disorder 

(ADHD).  

 

Om te kunnen bijdragen aan het oplossen van problemen en verminderen van de impact van 

een chronische aandoening, is het voor de kinderarts belangrijk om tijdens een consult een 

beeld te krijgen van de impact op het dagelijkse leven van het kind. Dit beeld moet niet 

alleen de gevolgen op het lichamelijke vlak, maar ook de gevolgen in het dagelijkse 

functioneren beschrijven. Zoals het voor de kinderarts niet eenvoudig is om snel een beeld te 

vormen, is het voor het kind tijdens het consult niet eenvoudig om de impact onder woorden 

te brengen.  

Het is bekend dat kinderen de impact betrouwbaar kunnen uiten in KVL vragenlijsten die de 

impact op velerlei domeinen van functioneren gestructureerd en gevalideerd in kaart 

brengen. Maar de kinderarts is nog onwennig om deze in de klinische praktijk te gebruiken 

en te beoordelen.  

 

De toepassing en beoordeling van KVL vragenlijsten worden in dit proefschrift beschreven 

aan de hand van twee veel voorkomende chronische aandoeningen. De bevindingen gelden 

vanzelfsprekend alleen voor de onderzochte groepen van kinderen. Echter, wij zien geen 

reden om aan te nemen dat de werkwijze niet toepasbaar is in de kinderarts praktijk op voor 

andere chronische aandoeningen in de kinderarts praktijk.  

 

KVL bij astma is al vaak onderzocht, maar meestal met ziektespecifieke vragenlijsten, die 

geen vergelijking mogelijk maken met de KVL bij gezonde kinderen. Onderzoek met 

generieke vragenlijsten is nodig om te weten hoe de kwaliteit van het dagelijkse leven van 

kinderen met astma zich verhoudt tot die van gezonde kinderen. Dergelijke onderzoeken 

vonden tot nu toe weinig plaats en wordt in de hoofdstukken 2 tot 5 beschreven. 



Summary/Samenvatting 

 179

In hoofdstuk 2.1 wordt de vraag onderzocht: Hoe is de health-related quality-of-life (HRQOL) 

in kinderen met mild, matig en ernstig astma vergeleken met gezonde schoolgaande 

kinderen? 

De studies in hoofdstuk 2 tonen dat de KVL waarde lager is in kinderen met matig en ernstig 

astma dan in gezonde kinderen, maar dit geldt mogelijk niet voor kinderen met mild astma.  

Het verlies aan generieke KVL is gerelateerd aan de ernst van astma, gebaseerd op 

medicatie behoefte (richtlijn). De relatie tussen ernst en KVL gemeten in astmaspecifieke 

vragenlijsten is tevens aangetoond, zoals bekend was uit meerdere onderzoeken.  

Wij tonen aan dat generieke scores slechts een zwakke correlatie hebben met deze 

astmaspecifieke scores en dus apart gemeten zouden moeten worden. De KVL waarden 

voor generieke en astmaspecifieke problemen dragen mogelijk als onderscheiden entiteiten 

bij in het totale wel bevinden van het kind met astma.  

 

De overeenstemming tussen antwoorden door kinderen en ouders is in grote lijnen goed 

voor de kinderen met astma en wat minder goed voor de gezonde kinderen. Antwoorden 

tussen ouders en kinderen met astma verschillen vooral wanneer het gaat over subjectieve 

symptomen, zoals pijn op de borst of klachten bij spel en inspanning. Andere studies hebben 

uitgebreider de verschillen en overeenstemming tussen ouders en kinderen onderzocht. 

Hieruit komt de conclusie naar voren dat de informatie van beide partijen even belangrijk is. 

Meerdere studies tonen aan dat schoolgaande kinderen betrouwbare informanten zijn vanaf 

6-7 jaar, maar zeker vanaf 8 jaar, zoals ook blijkt uit dit onderzoek (hoofdstuk 2).  

 

In onze studies wordt de impact onderzocht door de antwoorden in generieke vragenlijsten 

op twee manieren te vertalen, zowel in een waarde voor kwaliteit van leven, zoals hierboven 

beschreven (hoofdstuk 2.1), als in een waarde voor de prevalentie van afzonderlijke 

problemen (hoofdstuk 2.2).  

KVL vragenlijsten bieden mogelijkheden voor epidemiologisch onderzoek, maar worden 

hiervoor zelden benut. De antwoorden op vragen over aanwezigheid van 

gezondheidsproblemen in de KVL vragenlijst geven inzicht in prevalentie. Ze bieden de 

mogelijkheid tot vergelijking tussen gezonde kinderen en kinderen in een klinische populatie.  

In hoofdstuk 2.2 wordt de vraag onderzocht: Wat is de prevalentie van een aantal specifieke 

gezondheidsproblemen vergeleken met gezonde kinderen.  

In onze studie geven kinderen met astma niet alleen vaker klachten aan die met fysieke 

fitness te maken hebben, maar ook vaker beperkingen in activiteiten waarvoor enige kracht 

en conditie nodig zijn, dan de referentie populatie. Een toename van beperkingen bij 

activiteiten valt onder de term “disability”. Het is aangetoond dat “disability” onder kinderen 
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met astma kan worden voorkomen door sport te stimuleren en ademhalingsproblemen 

tijdens activiteiten beter te behandelen.  

In onze studie geven kinderen met astma zelf zelden meer problemen in school of in de 

sociale sfeer aan, in tegenstelling tot hun ouders. 

 

Deze studies tonen aan dat kinderen met astma meer beperkingen ondervinden in generieke 

vragenlijsten dan aanvankelijk geschat was.  

In hoofdstuk 3 wordt de vraag onderzocht: Is de TACQOL-astma een betrouwbaar en valide 

instrument om in combinatie met de generieke-TACQOL te gebruiken in de klinische 

praktijk? 

Ook in de ziektespecifieke vragenlijst, gevalideerd voor dit onderzoek (hoofdstuk 3), worden 

veel astma problemen aangegeven, en meer naarmate het astma ernstiger was.  

Op basis van symptomen, arts bezoek, medicatie gebruik en longfunctie leek het astma bij 

deze kinderen optimaal onder controle. Toch blijkt dat meer dan de helft van de kinderen met 

astma beperkingen ervaart, vanwege symptomen overdag en ’s nachts en vanwege 

algemene gezondheidsklachten.  

Ondanks deze verschillen met gezonde kinderen, blijkt dat voor veel van de kinderen met 

astma de KVL wel in de normale range, terwijl dit voor slechts 20% onder de normale range 

ligt (Normaal is gedefinieerd als een KVL>P10 van de referentie populatie). Bij kinderen met 

astma en een normale KVL is het belangrijk te bestuderen welke psychosociale factoren hen 

beschermen tegen een verlaging van KVL. Onderzoek hiernaar dient in de toekomst 

uitgebreid te worden.  

Anderzijds, beschouwen wij een KVL<P10 als een beperking van de kwaliteit van leven en dit 

werd door ouders van de kinderen met ernstig astma bij 30% en met matig astma bij 20% 

aangegeven. Het werd door een kwart van de kinderen zelf met ernstig astma aangegeven 

en deze kinderen blijken meer last te hebben van astma aanvallen, hebben vaker meer 

rokende ouders en vertonen meer problemen in motorische activiteiten en functioneren in 

school. Zij zijn vaker afwezig zijn van school, dan kinderen met een normale KVL. Dit is een 

groep met hoog risico voor disability. Deze groep kinderen met KVL< P10 werden uitgenodigd 

om deel te nemen aan een groepsprogramma van educatie en bewegen. Bij de intake bleek 

dat het medische actieplan, de inhalatie techniek, de medicatie trouw, maar ook de adaptatie 

en zelf zorg in het gezin te wensen overlaten en moeten worden aangepast om winst te 

kunnen boeken in de behandeling. Dat kan in het kader van een educatie programma.  

In hoofdstuk 4 wordt de vraag onderzocht: Wat is het effect van het SPASME-programma op 

de health-related quality-of-life en morbiditeit in een high-risk groep kinderen met astma?  
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Ons programma is ontwikkeld als een combinatie van educatie en van bewegen (hoofdstuk 

4). Het programma maakt gebruikt van aanbevelingen uit een bestaand educatie programma 

gericht op omgaan met dergelijke problemen. Ons programma gaat uit van de thema’s en 

aanbevelingen van het oorspronkelijke educatie programma, maar besteedt meer aandacht 

aan oplossen van problemen in meerdere situaties, inclusief sport en spel.  

Het programma van educatie en beweging had positieve effecten op morbiditeit, maar deed 

ook de KVL verbeteren voor een langere tijd. De KVL en morbiditeit kunnen verbeteren 

zonder dat dit verklaard werd door verbetering van medicatie voorschrift, longfunctie of 

inspanningstolerantie. Verbetering moet dus berusten op andere factoren, zoals een 

verbeterde inhalatie techniek, of het beter leren omgaan met problemen. Verbetering van 

coping en inhalatie techniek is een aangetoond effect van het oorspronkelijke educatie 

programma (V. Colland), maar de KVL werd in dit onderzoek niet geëvalueerd.  

Wij zijn ervan uitgegaan dat de toevoeging van het bewegingsprogramma aan een educatie 

programma voordelen heeft voor het leren en voor het meedoen aan activiteiten. In ander 

onderzoek wordt het oefenen door middel van bewegingsactiviteiten aanbevolen als een 

natuurlijke manier van leren voor kinderen. Kinderen met astma hebben vaker moeite met 

inspanning vanwege hun beperkingen bij motorische activiteiten. In ons programma konden 

zij zonder angst motorische activiteiten onder toezicht en zonodig medicamenteuze 

bescherming oefenen.  

 

Hoofdstuk 5 

De term DCD is nog niet zo ingeburgerd bij kinderartsen. DCD is gedefinieerd als een 

stoornis van de coördinatie van motorische vaardigheden, die leidt tot aangetoonde 

beperking in het dagelijkse functioneren, zonder dat sprake is van een aantoonbare 

neurologische aandoening.   

In hoofdstuk 5.2 wordt de vraag onderzocht: Wat is de prevalentie van problemen in 

functioneren op de verschillende ontwikkelingsdomeinen in kinderen met DCD verwezen 

naar het kinderrevalidatie centrum vergeleken met de norm in de algemene populatie? 

Onze studie (hoofdstuk 5.2) toont aan dat de kinderen met DCD die verwezen worden naar 

een tertiair centrum een ernstige variant van DCD hebben.Velen hebben daarnaast 

problemen die niet primair met de stoornissen in de motoriek te maken hebben. Deze 

problemen kunnen met aanvullende vragenlijsten en testen worden bevestigd. Hiermee 

konden in meer dan 50% van de kinderen geassocieerde aandoeningen, zoals ADHD of 

andere cognitieve of gedragsstoornissen worden aangetoond.  

Het is bekend dat ernstige DCD problemen niet vanzelf verdwijnen en dat zonder interventie 

de prognose ook voor de geassocieerde problemen ongunstig is. Het is bekend dat 

motorische interventie helpt. Hoewel kinderen met minder ernstige varianten van DCD 
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minder ernstige geassocieerde problemen hebben, zijn deze wel toegenomen vergeleken 

met de norm.  

 

Vroege herkenning is nodig zodat kinderen met DCD al vroegtijdig hulp thuis en op school en 

zonodig therapie aangeboden krijgen. 

Voor herkenning van motorische en gedragsproblemen werden tot nu toe vragenlijsten 

gebruikt ingevuld door leerkrachten en ouders.  

In onze studie naar KVL bij jongens met DCD-ADHD geven de kinderen zelf hun problemen 

aan (hoofdstuk 5.1). In hoofdstuk 5.1 wordt onderzocht: Hoe is de HRQOL volgens jongens 

met DCD-ADHD vergeleken met de referentie populatie? Hoe verhoudt zich dit tot de 

bevindingen van ontwikkelingstesten en vragenlijsten? 

Kinderen kunnen aangeven of zij fysieke problemen of problemen in de uitvoering van 

motorische, sociale of schoolse vaardigheden ervaren, zoals in de verschillende KVL 

domeinen wordt gevraagd. De uitvoering van die vaardigheden werd tevens onderzocht in 

testen of vragenlijsten (gouden standaard). Zoals verwacht, wordt de problematiek die leidt 

tot een verlaging van de kwaliteit van leven scores van kinderen met DCD-ADHD, bevestigd 

door de afwijkende scores voor die vaardigheden volgens de “gouden standaard”. Dit 

betekent dat KVL vragenlijsten mogelijk gebruikt kunnen worden om de interferentie van 

DCD in het dagelijkse leven te bevestigen. Aangetoonde interferentie is een vereiste voor de 

diagnose DCD. 

Dit betekent tevens dat KVL vragenlijst mogelijk gebruikt kunnen worden voor screening van 

problemen met functioneren in de verschillende domeinen. 

Als we het KVL niveau in kinderen met astma vergelijken met dat in kinderen met astma, lijkt 

de KVL bij DCD-ADHD meer aangedaan te zijn. Echter, onze DCD groep bevat 

waarschijnlijk alleen kinderen met ernstige DCD en een goede vergelijking zou alleen 

mogelijk als de populatie alle graderingen van ernst van DCD zou omvatten.  

 

Een Nederlandse vragenlijst voor ouders om DCD te herkennen bestond nog niet. In 

hoofdstuk 6 wordt onderzocht: Is de DCD-Q een betrouwbaar en valide instrument om 

kinderen te herkennen met DCD vanaf de vroege schoolleeftijd? Hoe is de overeenstemming 

met de “gouden standaard”, de movement-ABC-test? 

Onze studie van de “DCD questionnaire” (DCD-Q; hoofdstuk 6) toont dat er nu een 

instrument beschikbaar is waarmee een DCD screening gedaan kan worden bij kinderen 

verwezen met vragen over de motoriek, of bij kinderen met chronische aandoeningen die tot 

de risicopopulaties behoren.  
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Pre-screening in de jeugdgezondheidszorg zou kunnen overwogen bij de entree fase voor 

school. In deze fase wordt momenteel wel de schoolrijpheid en taalvaardigheid, maar niet de 

motorische vaardigheid in kaart gebracht. Aan motorische vaardigheden worden juist in deze 

school fase hoge eisen gesteld. Problemen hierin dienen vroegtijdig te worden onderkend en 

behandeld om frustraties en onnodige vertraging in de uitvoering van taken te voorkomen.  

 

De DCD screening in de eerste lijn zou er dan als volgt uit kunnen zien met gebruikmaking 

van de DCDQ en een KVL vragenlijst voor jonge kinderen. 

Indien de DCDQ score een vermoeden van DCD aangeeft en de KVL vragenlijst een 

interferentie met dagelijks functioneren doet vermoeden, is een test van motorische 

vaardigheden, de movement-ABC (M-ABC) test geïndiceerd. Indien de M-ABC totaal score 

onder de P15 ligt dan is onderzoek door een arts geïndiceerd ter bevestiging dat de 

problemen voortkomen uit een coördinatie stoornis. En tevens voor de diagnostiek van 

andere ziekte beelden of syndromen die invloed hebben op het neurologisch functioneren. 

Indien is bevestigd dat er sprake is van DCD moet motorische therapie worden aangeboden 

en dient zonodig multidisciplinaire begeleiding te volgen.  

 

Deze eerste stappen van DCD diagnostiek zouden mogelijk kunnen worden verricht door 

een jeugdarts onder supervisie van een kinderarts. In de opleiding zouden de kinderarts en 

jeugdarts additionele training moeten krijgen gericht op het lichamelijk onderzoek bij DCD en 

andere ontwikkelingsstoornissen. Vanwege de therapie zou de kinderarts training nodig 

hebben in de mogelijkheden om kinderen met ontwikkelingsstoornissen te behandelen met 

psychofarmaca.  

In hoofdstuk 7 wordt de vraag onderzocht Hoe zijn de fijn motorische vaardigheden van 

kinderen met DCD-ADHD? Wat is het effect van Methylphenidate op de fijn motorische 

vaardigheden?  

De aanwezigheid van ADHD bood in onze jongens met DCD-ADHD de mogelijkheid om ook 

Methylphenidate (Ritalin®) voor te schrijven (Hoofdstuk 7). Tot nu toe is Methylphenidate het 

meest voorgeschreven middel bij de indicatie ADHD. Dankzij Methylphenidate kon onze 

groep kinderen profiteren van de gunstige effecten op de fijne motoriek. Hierdoor werd niet 

altijd normalisering van de fijne motoriek verkregen, maar veelal wel verbetering van de 

voorwaarden zodat motorische training en schrijfles enige kans van slagen hebben. Nader 

onderzoek is nodig om te beoordelen of Methylphenidate ook effect heeft op de motoriek bij 

kinderen met DCD zonder ADHD.  
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Concluderend 

Het doel van de behandeling door de kinderarts geboden aan kinderen met een chronische 

aandoening moet zijn om een beeld te vormen, niet alleen van het beloop van de 

aandoening, maar ook van de gevolgen voor het totale functioneren, kortom van het totale 

wel bevinden. De studies laten zien hoe KVL vragenlijsten hiervoor gebruikt kunnen worden, 

allereerst om in groepen kinderen de impact van een aandoening te meten. Ten tweede om 

in individuele patiënten inzicht te krijgen in hun beperkingen en om individuen met lagere 

KVL te herkennen.  

Uit meerdere studies blijkt dat kinderen en ouders elkaar aanvullen als zij KVL vragenlijsten 

invullen. De kinderarts kan de antwoorden van deze lijsten bespreken in het kader van de 

reguliere consulten, zodat de communicatie met ouders en kind zal verbeteren. Dit kan de 

eerste stap zijn naar een integrale benadering van zorg, gebaseerd op de samenhang 

tussen fysieke mogelijkheden en beperkingen van een chronische aandoening en de 

aspecten van persoonlijke beleving in een sociale context van school, spel en sport. 



Dank 

 185

Dank jullie wel 
In 1996 ben ik als kinderarts gaan werken op de afdeling kinderrevalidatie. Vanaf het begin is 

me opgevallen hoe goed men in de revalidatiegeneeskunde subjectieve parameters omzet in 

objectieve doelen van behandeling. Ik heb zelden zulke goede getallen of meetbare criteria 

van een team van behandelaars gezien, zodat het dan ook niet verwonderlijk is dat het 

klimaat en de timing gunstig waren voor onderzoek. De toepassing bij kinderen met 

motorische coördinatie stoornissen en met astma lag voor de hand, vanwege mijn interesse 

in ontwikkelingsproblematiek en chronische aandoeningen en de opdracht bij mijn 

aanstelling om kinderarts te blijven tussen revalidatieartsen.  

Onderzoek doen leidt tot samenwerking met meer partijen dan ik ooit in enige sport heb 

meegemaakt en levert ook veel supporters op. Een woord van dank is op zijn plaats. 

 

Allereerst dank aan professor dr J.H. Arendzen, die mij aanstelde in Beatrixoord op de 

afdeling kinderrevalidatie. Hans, dankzij jou is het klimaat geschapen om revalidatie te 

bieden aan kinderen met chronische aandoeningen. Dit leidde tot het 

longrevalidatieprogramma voor schoolgaande kinderen met astma en tot de diagnostiek en 

behandelingen voor kinderen met Developmental Coordination Disorder. Het aardige was 

dat ik daar van zijn opvolger, mijn promotor, professor dr K. Postema mee door mocht gaan. 

Sterker nog het aanbod werd structureel gemaakt. Klaas, dank, mede namens de kinderen 

en ouders,die voelen dat hun problemen serieus genomen worden. Dank ook aan mijn 

collega’s Kiek de Blécourt en Karel Maathuis, omdat zij mogelijk maakten dat ik mijn 

interesse kon blijven richten op deze doelgroepen, die niet in alle centra prioriteit krijgen.  

Mijn promotor, professor dr P.J.J. Sauer. Beste Pieter, ik weet nog hoe verbaasd ik was dat 

jij, net als ik, de gemeenschappelijke deler kon zien in de schijnbaar niet verwante 

problematiek die ik onderzocht. Dank dat je dat altijd bent blijven zien en me ook zo goed 

hebt geholpen om de taal van de revalidatie weer te vertalen naar die van de kinderarts. 

Door jouw stimulerende begeleiding zijn obstakels steeds overkomelijk gebleken en zijn 

dwarsverbanden naar net buiten de kindergeneeskunde gelegen gebieden geconsolideerd. 

Samen met mijn promotor professor dr E.J. Duiverman, Eric, hebben jullie voor het 

onderzoek rond kinderen met astma de bijdrage van het academische ziekenhuis mogelijk 

gemaakt. De bijdrage vanuit de regio, is geleverd door de kinderartsen werkzaam in Assen, 

Delfzijl en Winschoten. Dank voor jullie bereidheid mee te doen aan onderzoek. 

Als team, hebben Christien van Baak, Elly Beens, Marielle Edzes en Ab Swarts met veel 

enthousiasme het educatie en bewegingsprogramma ontworpen. Jullie persoonlijke invulling 

verklaart een groot deel van het succes van dit programma. Dank jullie wel.  
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Dank aan het team van Oker aanvankelijk onder leiding van mijn copromotor dr C. van der 

Schans. Beste Cees, dank dat je ook na je aanstelling als lector aan de Hanzehogeschool en 

bij de faculteit gezondheidswetenschappen van de universiteit Groningen met me bent 

blijven optrekken. Jammer, dat we die zeiltocht nog niet gemaakt hebben. 

De vragenlijsten en referentie data zijn afkomstig van Hendrik Koopman en Ton Vogels. 

Hendrik, jou ken ik nog van mijn eerste baan als kinderarts in Noordwijk, in de toenmalige 

Buitenkliniek van het academische ziekenhuis Leiden. Het was geweldig na jaren de draad 

weer op te pakken en elkaar zo te vertrouwen.  

Dank aan het DCD team, Frouwien vd Hoek, Margreet Gerding, Yolanda Kraaypoel en Petra 

Wortelboer. Hoe later vermeld, hoe schoner volk. De ruimte die op de afdeling gevonden 

werd voor student-onderzoekers was te danken aan de positieve instelling van het hele 

kinderrevalidatie team, het secretariaat en de coördinatoren Anke Schaafsma en Klaas 

Karst. Bedankt.  

Dank aan dr M.M. Schoemaker, Marina, lector bij de faculteit bewegingswetenschappen van 

de universiteit Groningen, met wie ik de DCD artikelen schreef in een ongehoord tempo en 

stramien. We vormden samen met Suzanne Houwen een “cool” wetenschappelijk trio, van 

wie ik de meest klinische en minst wetenschappelijke was.  

De leden van de leescommissie, prof. dr.J.H. Arendzen, prof dr. S.P. Verloove-van Horick en 

prof. dr. S.A. Reijneveld. Hans, Paulien en Menno, ik wil julie bedanken voor de snelle 

beoordeling van het manuscript en de suggesties, die dankbaar gebruikt zijn ter verbetering. 

Maria Jongsma en Rins Flapper, ik ben blij dat jullie als paranimfen aan mijn zijde staan. 

Maria, jij behoort tot mijn beste vriendinnen met wie ik ernst kan omzetten in plezier, 

hardlopen of schaatsen. Rins, samen opgegroeid, allebei met het vermogen om even de 

echtheid van alledag weg te denken. Jij met creatieve fantasie, taal en cultuur; ik met 

creatieve handvaardigheid en sport.  

Natuurlijk denk ik bij dit dankwoord ook aan mijn ouders. Zij zijn al enige tijd niet meer in 

leven, maar “kijken” nog steeds mee. Zij hebben een eigen weg gestimuleerd. Ieder van de 

acht kinderen is die gegaan met een variëteit aan talenten en met betrokkenheid.  

Aukje en Elke jullie zijn twee schatten van meiden, die mij erg gelukkig maken. Ik ben trots 

op jullie en wens jullie evenveel geluk toe als ik heb.  

Vanzelfsprekend nog Bert. Je was er tijdens de laatste loodjes. Bert, je besteedde veel tijd 

aan intellectuele activiteiten, maar nu komt de tijd van motorische activiteiten. Ook zul je veel 

culinair bezig zijn, kunst kijken en nog liever kopen. Ik kan daar wel van genieten.  

Tot slot, wil ik de ouders en kinderen bedanken, met wie het zo plezierig samenwerken is en 

van wie we zoveel leerden over wat nu feitelijk de relevante problemen zijn die met zelfzorg 

technieken kunnen verbeteren. 
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Curriculum 
Boudien Flapper werd op 3 oktober 1953 geboren in Hengelo. Na de lagere school in 

Meppel, ging zij naar het Jacobus College in Enschede. Hier behaalde zij in 1971 haar 

eindexamen gymnasium β. Ze ging op haar 18e een jaar naar de Verenigde Staten als 

exchange student met de American Field Service. In 1972 startte zij de opleiding 

geneeskunde in Nijmegen. Na haar artsexamen in 1978 werkte zij een half jaar in een 

ziekenhuis in Brazilië en een half jaar op de intensive care volwassenen in het Radboud 

ziekenhuis te Nijmegen. De opleiding kindergeneeskunde volgde aansluitend (opleiders prof 

dr EDAM Schretlen † en prof dr GBA Stoelinga). Na het voltooien van de opleiding was zij 

afwisselend werkzaam in klinische afdelingen (Buitenkliniek te Noordwijk van het LUMC te 

Leiden, het Sophia Kinder Ziekenhuis te Rotterdam en het Juliana Kinder Ziekenhuis te Den 

Haag) en niet klinische afdelingen (Medisch Kleuterdagverblijf en Medisch Kindertehuis het 

Boschhuis te Nunspeet en Lelystad). Het accent kwam steeds meer te liggen op de sociale 

aspecten van de kindergeneeskunde. Zij is geregistreerd als kinderarts, sociale pediatrie. De 

laatste jaren was zij werkzaam in het Kinderrevalidatiecentrum in Haren. Sinds kort is zij 

aangesteld als kinderarts sociale pediatrie in de Beatrix kinderkliniek van het UMC 

Groningen, met een detachering bij de Koninklijke Effatha-Guyot Groep voor zorg aan 

kinderen met gehoor en taalspraakstoornissen.  

Ze was voorzitter van de werkgroep thuisbehandeling van de Nederlandse Vereniging voor 

Kindergeneeskunde en was de redacteur van het werkboek thuisbehandeling. Ze is lid van 

de landelijke stuurgroep DCD van de Vereniging van Revalidatie Artsen. Ze is voorzitter van 

de sectie sociale en psychosociale pediatrie van de Nederlandse Vereniging voor 

Kindergeneeskunde 
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Tenslotte 
Je eet een verrukkelijk taartje, 

een roomhoorn of een moorkop, 

vier, vijf, zes, zeven happen, 

en dan is het taartje 

op. 

 
 

Je bent met een rekensom bezig, 

die de meester op school je opgaf, 

je zit er hard op te zwoegen, 

En eindelijk is die som 

af. 

 
 

En zo heeft ook dit boekje 

als alles een besluit, 

je leest het laatste liedje, 

en dan is het boekje 

 

UIT 
Uit Han G Hoekstra Het verloren schaap  

Tenslotte p. 55  

Tekeningen Fiep Westendorp



 

 189

 


