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This thesis focuses on adolescents with type 1 diabetes from a quality of life 
perspective. The changes of puberty impose unique challenges on the child with 
diabetes and his/her family. Teenagers are typically focused on fulfilment of their 
immediate psychosocial needs rather than avoid health risks in the long term. The 
demands of daily self-care can easily interfere with normal routines and friendships, 
thereby compromising emotional and social well-being. Attaining good quality of life 
as well as treatment outcomes is a challenge for adolescents with diabetes, their 
families and health care providers. This thesis will examine the effect of regular 
attention for the health related quality of life of adolescents with diabetes in routine 
practice.  

In this introductory chapter, the disease diabetes, its management and influence 
on adolescents as well as the effect of psychological interventions will be described. 
Subsequently, the concept of health related quality of life, its assessment and 
implementation in routine practice is described. This chapter will end with the aim of 
the thesis and an outline of the following chapters. 

DIABETES 
Diabetes is a chronic disease characterised by abnormal high levels of glucose in the 
blood (hyperglycaemia). Two types of diabetes can be distinguished: Type 1 diabetes 
is characterized by inadequate production of insulin by the pancreas because of an 
auto-immune destruction of the beta cells. Type 2 diabetes is caused by inadequate 
sensitivity of beta cells to the action of insulin. The manifestation of type 1 diabetes is 
sudden and diagnosis is often early in life (typically before the age of 30). The 
development of type 2 diabetes is more gradual and associated with obesity, age and 
hereditary factors. Although an increasing number of children develop type 2 diabetes 
(in the year 2003, around 60 children in the Netherlands were diagnosed with type 2 
diabetes),1 almost all children with diabetes in the Netherlands are diagnosed with 
type 1 diabetes. The incidence of type 1 diabetes among 0-19 year olds was 1.78 per 
1,000 children per year in 1994.2 This incidence is rising, demonstrated by an 
incidence of type 1 diabetes among 0-14 year olds of 1.82 in 1999 and 2.3 in 2004.1,3 

DIABETES MANAGEMENT 
Diabetes is a chronic disease for which no cure is available. Treatment consists of 
exogenous replacement of the missing insulin hormone. The majority of diabetes care 
takes place outside the clinic, at home. This involves self-injection of insulin two to 
four times daily, or using an insulin pump, which releases insulin constantly. In 
addition, blood glucose levels are monitored by finger pricks, up to six times a day. 
Action is taken upon these readings by means of adjusting food intake, physical 
exercise, and/or the amount of insulin administered.  

Despite the availability of insulin to control glucose levels in the blood, patients 
with type 1 diabetes experience fluctuations from high blood glucose levels 
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(hyperglycaemia) to low blood glucose levels (hypoglycaemia) throughout the day. 
Long-term glycaemic control is measured by glycosylated haemoglobin (HbA1c), which 
reflects average blood glucose levels over the preceding 6-12 weeks. For adolescents, 
the recommended HbA1c level is < 7.5 %.4 Poor glycaemic control (persistent 
hyperglycaemia) increases the risk of developing long term microvascular 
complication involving the eyes, kidneys and nerves.5 

Whereas in young children the parents are in charge of the daily management of 
diabetes, this responsibility shifts during adolescence. 

ADOLESCENCE 
Adolescence is the transitional phase of development between childhood and 
adulthood that incorporates the biological and psychosocial changes of puberty. It 
imposes unique challenges on the individual with diabetes and his/her family. 
Although the majority of adolescents adapt well to the difficult challenges of puberty, 
it must be recognized that their health care and emotional needs are distinctly 
different from those of younger children or older adults. The adolescent years are 
characterized by the maturation of emotional and cognitive abilities that provide the 
developing individual with capacities needed for independent functioning during 
adulthood.6 In mid-adolescence (14 – 16 years), teenagers generally still perceive 
themselves as invulnerable (‘bullet-proof’), may engage in risky behaviours and are 
less inclined to take precautious actions. In the context of type 1 diabetes, many 
adolescents experience a deterioration in metabolic control,7 often attributable to 
endocrine changes associated with puberty, leading to greater insulin resistance,  
erratic meal and exercise patterns, poor adherence to treatment regimens and risk-
taking behaviour.4 

Although strict glycaemic control is found to be beneficial in delaying the onset of 
complications later in life,5 teenagers are typically focused on gratification of their 
immediate psychosocial needs rather than avoid health risks in the long term.8 The 
demands of daily self-care can easily interfere with normal routines and friendships, 
thereby compromising emotional and social well-being.9 Attaining good quality of life 
(QoL) as well as strict glycaemic control is a challenge for adolescents with diabetes, 
their families and health care providers. 

PSYCHOLOGICAL INTERVENTIONS IN ADOLESCENTS WITH 
TYPE 1 DIABETES 
Several interventions to improve health outcomes in adolescents with type 1 diabetes 
have been employed over the years. Psychological treatments are used widely in 
medical and mental health settings to reduce psychological distress and improve 
adherence, making use of cognitive behaviour therapy, counselling or system family 
therapy.10 These interventions can be individual, group and family based. Individual 
interventions tend to be carried out in a home setting, whereas group and family 
based interventions are located in the hospital (office-based). The meta-analysis of 
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Winkley et al. indicated that psychological therapy was associated with an 
improvement in glycaemic control and with less psychological distress.10 Most utilized 
interventions make use of a trained interventionist (psychologist or nurse) and take 
place separate from regular clinical care. Very few interventions make use of the 
interaction between patient and paediatrician, whereas this interaction is of 
importance in establishing behaviour change.11 Reframing diabetes as a quality of life 
(QoL) issue, focussing on the perspective of the teenager could be beneficial given 
the goal to achieve optimal health outcomes in teenagers with diabetes.12 

HEALTH RELATED QUALITY OF LIFE  
In 1948, the World Health Organisation defined health as: ‘the state of complete 
physical, mental and social well-being and not merely the absence of disease or 
infirmity.’13 Since then, QoL has become increasingly important in health care practice 
and research. The term ‘health related quality of life’ (HRQoL) narrows QoL to 
aspects relevant to health. However, HRQoL is a comprehensive and complex concept 
for which no universally accepted definition is available.14 Two aspects of HRQoL are 
central in most definitions. First, HRQoL is subjective and should be assessed from 
the individual patients’ perspective. Secondly, it is a multidimensional concept that 
can be viewed as a latent construct which describes the physical, role, social and 
psychological aspects of well-being and functioning.15-17  

As most adolescents do not have developed complications, physical and role 
functioning is not limited and diabetes per se does not prelude a child from 
participating in most age appropriate activities. However, the acute effects of high as 
well as low blood glucose levels can serve as a barrier and limit social interactions. 
(Risk of) Hypoglycaemia can interfere with daily activities like exercise and school 
performance.18-20 Hyperglycaemia is associated with higher levels of externalizing 
behaviour, and thought to affect mood and emotions.21,22  

Adolescents use parent and peer support in different ways. Families provide more 
support in diabetes management tasks, with as a consequence that more diabetes-
related family conflicts are associated with decreased HRQoL and glycaemic 
control.23-25 Friends are more important in providing emotional support. Increased 
emotional stress and poor treatment adherence is found if this emotional support is 
negative.26  

The most common psychological disorder in diabetes is depression, which is 
found to be two to three times more prevalent in adolescents with diabetes than in 
the general teenage population.27-29 Depression is present in about 5% of the 
adolescents at any given time.30 However, estimates of the prevalence of depressed 
mood among (diabetic) youth vary by study design, the screening or diagnostic tool 
used, the diagnostic criteria used, the population and the training of the 
interviewers.31  
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HRQOL AS AN OUTCOME 
It has become clear in the last decade that HRQoL is an important outcome on its 
own and not equal to medical outcomes, like glycaemic control. The relation of 
glycaemic control and HRQoL is complex and inconsistent across studies.23,24,32-39 Yet, 
the associations found are small; underscoring that HRQoL can not considered the 
same as HbA1c levels.  

HRQoL outcomes can guide decisions on alternative treatments or effectiveness 
of interventions at a patient group level.40 In clinical research trials  in children, 
HRQoL has long been neglected as an outcome, but this changed rapidly over the 
last 10 years.41 An important step towards a more structured and frequent use of 
patient-reported outcomes (PRO’s) in drug development is represented by the US 
Food and Drug Administration (FDA) guidance, issued in 2006. This describes how 
the FDA evaluates PRO’s, including HRQoL, used as effectiveness end-points in 
clinical trials.42 This guidance emphasizes the importance of considering HRQoL 
separate from medical effectiveness.  

From the individual patient perspective, HRQoL can guide the choice of best 
treatment, made by the patient him/herself and the health care professionals.40 
Evaluating the impact of diabetes on the adolescents’ HRQoL and vice versa can help 
both the teenager and paediatrician decide on the optimal individual treatment.  

HRQOL ASSESSMENT   

Measures 
There is a wide variety of instruments available to obtain information on HRQoL. 
These instruments can be divided into generic and disease-specific instruments.  

Generic measures attempt to measure all important domains of HRQoL. 
Generic measures are most useful when comparisons or decisions have to be made 
for large groups of patients with disparate conditions and backgrounds. For example, 
it gives the opportunity to compare the HRQoL of adolescents with diabetes with their 
healthy peers or with adolescents with asthma.  
 Disease specific measures include domains that are designed to be valid only 
for a specified condition. Therefore they maximize content validity and support 
greater sensitivity and specificity,43 and may be particularly informative for disease 
management at the individual patient level. The development and validation of 
diabetes-specific instruments for children has evolved only quite recently. An 
extensive review by Eiser and Morse in 2001 included only one diabetes-specific 
measure.44 The fact that since then new instruments have been developed 
emphasises the increased attention for HRQoL in children with diabetes.  

Patient and parent report 
Traditionally, parents have been the ones reporting on their child’s HRQoL, because 
the child was seen as an unreliable respondent. When the child is very young or ill, 
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the child itself is indeed unable to complete questionnaires. However, relying on the 
parent as informant may result in incomplete assessment to the extent that the 
child’s subjective experience and perceptions of HRQoL may be overlooked.45 
Especially as the child grows older and develops his/her own life, the HRQoL reports 
of parents become of less relevance. It has been shown that parents and children 
agree more on objective domains of HRQoL (i.e. physical functioning) than on 
subjective domains, like emotional and social functioning.45,46 

HRQOL IN ROUTINE CLINICAL PRACTICE 
Periodic evaluation and discussion of the adolescents’ HRQoL as an integral part of 
diabetes care  is recommended to ensure recognition of the teenagers’ perspective, 
identify psychosocial barriers and promote healthy coping.47,48 However, to date only 
one study in paediatric patients tested the effect of standardized HRQoL 
measurement on clinical decision making in a paediatric rheumatology clinic, 
reporting positive effects.49 The use of HRQoL measurement has been studied in 
adult diabetes and cancer patients more thoroughly. Those studies report a beneficial 
effect on patient-physician communication and mental health.50-52 It seems therefore 
reasonable to put the attention for HRQoL into practice in paediatric diabetes care. As 
patients and paediatricians agree more on objective domains of HRQoL (sensation, 
mobility and self-care) compared to subjective domains (emotion, cognition and 
pain),46 structured outcomes of HRQoL are required to initiate the discussion. 

AIM AND OUTLINE OF THIS THESIS 
The aim of this thesis was to examine whether attention for the HRQoL of 
adolescents with type 1 diabetes in routine care is beneficial. We therefore set out a 
randomised controlled trial (RCT) to answer the main research question: 
 

Does monitoring and discussing the HRQoL in adolescents with 
type 1 diabetes in routine practice improve their psychosocial well-
being, satisfaction with care and glycaemic control? 

 
Before starting the actual RCT, introductory studies were conducted. 

The first step was to decide which HRQoL instrument was most suitable for 
implementation in routine practice. Chapter 2 describes a review which was 
conducted to identify and evaluate the clinical utility of available generic and diabetes 
specific HRQoL questionnaires suitable for use in adolescents with type 1 diabetes.  

Before the randomisation, physical and psychosocial well-being of the 
participating teenagers, by patient and parent report was assessed. These baseline 
characteristics are described in Chapter 3.  

From previous studies it is known that the prevalence of depression is elevated 
in adolescents with diabetes. In adults, the WHO-5 proved to be a good, short and 
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positively worded questionnaire for depression. In Chapter 4, we describe the 
validation of the WHO-5 in our population of adolescents.  

Based on the review in chapter 2, we will choose a generic and diabetes specific 
HRQoL instrument and make it available for use on a computer. This ensures 
automatic data storage and print outs of subscale scores (see appendix). Besides the 
validated HRQoL instrument, we decided to add the Pictorial Representation of Illness 
and Self Measure-Revised II (PRISM-RII) as well (see appendix).53 This visual 
instrument asks the teenager to first decide on how big their diabetes is for them, 
indicated by a one of three circles, and then place the circle somewhere in their life 
(a fixed circle in the centre), in relation to themselves. From clinical experience and a 
pilot study, we know that discussion about this non-judgemental instrument is a good 
way to start the conversation. Since validation is still in progress and norm scores are 
not available, we only used it as a ‘talking tool’ and do not report on the PRISM-R as 
an outcome.  

In Chapter 5 the main research question is answered by means of an RCT. The 
effect of monitoring and discussing HRQoL in adolescents with type 1 diabetes in 
routine practice (referred to throughout this manuscript as the ‘HRQoL intervention’) 
is evaluated on psychosocial well-being, satisfaction with care and glycaemic control. 
Two centres were randomised to the HRQoL intervention group and two centres 
received care as usual for one year.  

Based on the assumption that the HRQoL intervention has a positive effect, the 
question could be whether the positive effects are maintained when the formal 
assessment of HRQoL is withdrawn. To answer this question, the adolescents were 
followed for another year after the RCT. The two centres in the former control group 
were now offered the HRQoL intervention and in the other two centres, the formal 
assessment of HRQoL was withdrawn and adolescents received care as usual.  

Chapter 6 describes the effects of withdrawal of the HRQoL assessment for the 
group who was exposed to the HRQoL intervention in the randomised controlled trial.  

In Chapter 7, the findings described in the previous chapters are discussed, 
methodological considerations are addressed and implications for clinical practice and 
future research are presented.   
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ABSTRACT 

Particularly in chronic conditions, monitoring health related quality of life (HRQoL) of 
adolescents in clinical practice is increasingly advocated. We set out to identify and 
review the clinical utility of available generic and diabetes specific HRQoL 
questionnaires suitable for use in adolescents with type 1 diabetes. Four generic and 
five diabetes specific questionnaires were identified and evaluated. The 
responsiveness of most instruments warrants further research and standardisation of 
HRQoL measurement should be sought to facilitate comparisons across centres and 
countries. The PedsQL and the KINDL-R appear, at this time, to be the most suitable 
instruments. 
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INTRODUCTION 

Monitoring quality of life in clinical practice in chronic illness, including diabetes, has 
been repeatedly advocated.1-4 However, to date only one study tested the feasibility 
and utility of implementing standardised health related quality of life (HRQoL) 
measurement in paediatric clinical practice and reported positive effects.5 The use of 
HRQoL measurement has been studied in adult populations more thoroughly and a 
positive effect on patient-physician communication and mental health following 
feedback interventions was reported.1,6 Monitoring and discussing psychological well-
being as part of routine outpatient care showed favourable effects on mood and 
satisfaction with care of adult diabetes patients.7 Research findings suggest that in 
the context of paediatric diabetes care, the use of self-report questionnaires could 
facilitate communication between patients and their care providers and help guide 
clinical decision making. Suitable questionnaires are therefore needed that can 
capture (changes in) relevant domains of HRQoL in young people with diabetes. 
While there is no consensus on the definition HRQoL, it is generally regarded to be a 
multi-dimensional concept pertaining to broad areas of physical functioning (disease 
and treatment related symptoms), functional status, social functioning and 
psychological functioning. By definition HRQoL is a method for uniform measurement 
of a subjective condition and thus expressing the teenager’s experiences, beliefs, 
expectations and perceptions.8 For a HRQoL measure to be utilised in clinical practice, 
the questionnaire has to meet certain psychometric and practical criteria.1 In 2001, 
Eiser and Morse reviewed generic and disease specific (HRQoL) questionnaires for 
children with chronic illnesses.9 Since then, new instruments have been developed 
and used as outcomes in research and clinical trials.10 The purpose of this review is to 
evaluate existing measures suitable for use in adolescent diabetes to guide potential 
users in their selection of instruments to monitor HRQoL in clinical practice. 

METHODS 

SELECTION OF QUESTIONNAIRES 

Medline, Embase and PsycInfo databases were searched (from the earliest data in 
the database until April 2006) combining keywords, using MeSH terminology: 
diabetes mellitus type 1, adolescent or young people, quality of life, and 
questionnaire or measure or instrument. The references of retrieved articles were 
reviewed for other potential relevant articles and experts in the field were contacted 
in order to obtain information on questionnaires under development. Articles in 
English on self-administered HRQoL questionnaires (generic and diabetes specific) 
were included for review if they were developed for or used in teenagers with 
diabetes and data on psychometric properties were available. Information on the 
psychometric properties and practical aspects concerning the clinical utility of the 
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selected questionnaires were extracted from the validation articles and from the 
authors. 

PSYCHOMETRIC PROPERTIES 

The psychometric quality of a questionnaire is defined in terms of its validity and 
reliability. As no ‘gold standard’ is available for HRQoL, criterion validity is difficult to 
establish. Both generic and diabetes specific questionnaires need to have face 
validity, that is, have good readability and pertain to domains of functioning and 
experience that are relevant aspects of HRQoL of adolescents with diabetes. This 
implies that content and format of the scale are developmentally appropriate. As a 
rule, the use of self-administered standardised questionnaires is feasible from the age 
of 8 years on.11 Other, partly overlapping, aspects of validity include content validity 
(all relevant topics are sampled by an instrument), construct or concurrent validity (it 
measures HRQoL rather than some other concept as demonstrated by associations 
with related constructs) and discriminative validity (is able to distinguish between 
different groups). Responsiveness is an important requirement, as measures must be 
sensitive to detect clinically relevant changes in a teenager’s HRQoL over time or 
following an intervention. The validity of a questionnaire in one language or patient 
population does not necessarily apply to other settings. Cross-cultural validation is 
therefore required. 

Reliability of a questionnaire refers to homogeneity or internal consistency (the 
different items that make up a scale are measuring the same thing, measured by the 
Cronbach’s alpha) and test-retest reliability (children will respond the same in 
different occasions when there is no change expected). When using different sources 
of information the inter-rater reliability needs to be established, for example when 
using a child and a parent (proxy) version of a scale.  

CLINICAL UTILITY 

For a questionnaire to be utilised in clinical practice, various practical aspects of the 
questionnaire need to be taken into account. 

1. Time for patient contacts is often limited in busy clinics, and therefore, the 
time required and ease of filling out the questionnaire is relevant. Short, patient-
friendly instruments that require little or no assistance are preferred.  

2. The recall period (time reference) is of relevance particularly when used 
repeatedly as part of periodic consultations. This can differ, from ‘recent days’ to ‘last 
year’. The absence of a time reference can be confusing for both children and health 
professionals.12 

3. To interpret HRQoL outcomes and changes in time between and within 
patients, norm scores need to be available.  

4. A parent (proxy) version may yield additional information. Adolescents are old 
enough to rate their own HRQoL and a parent’s proxy questionnaire is not necessary 
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because of age per se. However, availability of a proxy does allow for comparison of 
patient and parent views on HRQoL. In general, parents’ rating of their child’s HRQoL 
tend to be different the child’s own rating.12 

5. The availability of different disease modules in addition to a generic module is 
an advantage when the questionnaire is also to be used in other chronic illnesses as 
well. 
Finally, the availability of translations, ease of scoring and costs need to be 
considered. 

RESULTS 

In total, nine questionnaires meeting basic search criteria were identified: four 
generic questionnaires and five diabetes specific questionnaires. The authors of three 
questionnaires were contacted to obtain additional data on validity. The four generic 
HRQoL questionnaires used in studies concerning adolescents with diabetes are: the 
Child Health Questionnaire-Child Form 87 (CHQ-CF87),13 the Pediatric Quality of Life 
Inventory 4.0 (PedsQL 4.0),14 the Revidierter KINDer Lebensqualitätsfragebogen 
(KINDL-R).15 and the DISABKIDS chronic generic module.16 The five diabetes specific 
questionnaires that were identified are: the Diabetes Quality of Life-Youth 
questionnaire (DQOL-Youth), (17). the PedsQL-Diabetes Module (PedsQL-DM),17 the 
KINDL-R-Diabetes Module (KINDL-R-DM),15 the Audit of Diabetes Dependent Quality 
of Life-Teen version (ADDQoL-Teen),18 and the recently developed DISABKIDS-
Diabetes Module (DISABKIDS-DM).19 Table 1 provides an overview of the nine 
questionnaires and their psychometric and practical features. 

DOMAINS  

The generic questionnaires cover the four domains of physical functioning, functional 
status, psychological functioning and social functioning, in some cases divided over 
more than one subscale. The diabetes specific questionnaires assess the contents of 
the domains at item level, but the subscales are grouped differently from the general 
HRQoL domains.  

NUMBER OF ITEMS  

The numbers of items range from 10 to 87. The KINDL-R has six complementary 
questions for chronically ill adolescents regarding their illness. The DISABKIDS 
generic module has two versions, the complete 37-items version and a shorter 12-
items version. The ADDQoL-Teen divides the questions in 2 parts: part A in which the 
teenager is asked about the frequency with which diabetes impacts on each aspect of 
life, and part B asks how much that particular domain bothers them. 
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Table 1 Psychometric and practical aspects of clinical utility of the generic and 
diabetes specific questionnaires 
 

 

Measure No. of 
domains 

No. of 
items 

Validity Reliabi
lity 

Time to 
complete

Recall 
period 

Parent 
proxy 

Norm 
scores† 

No. of 
langua 
ges 

Disease 
modules 

Generic 
CHQ-
CF87 

12 : 
physical 
 functioning 
role-social  
 -physical 
 -emotional 
 -behaviour 
bodily pain 
self-esteem 
mental 
  health 
behaviour 
general 
  health  
change in 
  health 
family 
 -activities 
 -cohesion 

87 content 
 
construct 
 
discrimina 
tive 

0.63< α 
< 0.91*
 
test-
retest 
 
inter-  
rater 

20 
minutes# 

4 weeks yes healthy  
 
chronic 
ill  
 
diabetes

20 none 

PedsQL 
4.0 

4 :  
physical 
emotional  
social 
school  

23 content 
 
construct 
 
discrimina 
tive 
 
responsive
ness 

0.68< α 
< 0.88*
 
inter- 
rater  
 
factor 
analysis

5-10 
minutes# 

1 month yes healthy  
 
chronic 
ill  
 
diabetes

54 10:  
arthritis 
asthma  
brain 
  tumor 
cancer 
cardiac 
cerebral 
  palsy 
diabetes 
fatigue  
pain 
rheumatol
ogy  

KINDL-
R 

6/7 :            
wellbeing 
 -physical 
 -emotional  
self esteem 
family 
friends 
every day 
functioning 
"disease"  

24/30 content 
 
construct 
 
discrimina 
tive 
 
responsive
ness 

0.63< α 
< 0.84* 
 
factor 
analysis

10 
minutes# 

1 week yes healthy  
 
chronic 
ill  

15 5:  
asthma  
atopic 
 dermatitis  
cancer 
diabetes 
obesity 
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Table 1 continued 

 

 
 
 

No. of 
domains 
 

No. of 
items 

Validity Reliabi
lity 

Time to 
complete

Recall 
period 

Parent 
proxy 

Norm 
scores† 

No. of 
langua 
ges 

Disease 
modules 

 Generic - continued 

DISAB 
KIDS 

6 :  
emotion 
indepen- 
  dence  
physical 
social 
  -inclusion  
  -exclusion  
medication  

37/12 content 
 

0.79< α 
< 0.90* 
 
factor 
analysis

NA‡ 4 weeks yes chronic 
ill  

6 7: 
arthritis 
asthma 
atopic 
 dermatitis 
cerebral 
  palsy  
cystic 
  fybrosis 
diabetes 
epilepsy 

Diabetes specific 
DQOL-
Youth 

3 :  
impact 
worries 
satisfaction 
  with life 

52 content 
 
criterion 

0.82< α 
< 0.85*

NA‡ none 
 

no diabetes 15  

ADDQoL
-Teen 

2 :  
impact  
  -other 
  -self 

25 content 
 

0.81< α 
< 0.90* 
 
factor 
analysis

10-15 
minutes# 

none 
 

no none 1  

PedsQL-
DM 

5 :  
symptoms 
treatment  
 -barriers 
 -adherence  
worry 
communica 
  tion 

28 content 
 
construct 

0.63< α 
< 0.81*

5-10 
minutes# 

1 month yes diabetes 12  

KINDL-
R - DM 

1 17 content 
 

α = 
0.80*  
 
factor 
analysis

5 minutes# 1 week yes none 2  

DISAB 
KIDS-
DM 

2 : 
impact 
treatment 

10 content 
 

α = 
0.84 
and 
0.85*  
 
factor 
analysis

NA‡ 4 weeks yes none 6  

* Internal consistency for sub-scales represented in Cronbach’s α, # Time to complete as 
indicated by the authors of the questionnaires, † Norm scores available for healthy and/or 
chronic ill adolescents and/or adolescents with diabetes, ‡ NA: information not available 
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RESPONSE CATEGORIES  

All the questionnaires use Likert scale response categories; most of them have a 5-
point Likert scale, except for the CHQ-CF87, in which the response scale varies 
between four and six categories. Table 2 displays example items from the different 
questionnaires and the response categories.  
 
Table 2 Example items and response categories of the generic and diabetes specific 
questionnaires  
 
Measure Example item Response categories 
CHQ-CF87 Have you been limited in the past 4 weeks in any of the 

following ways due to problems with your behaviour:  
limited in the kind of schoolwork or activities with 
friends you could do? 

1 = yes, very limited 
2 = yes, limited 
3 = yes, a bit limited 
4 = no, not limited 
 

 
 
PedsQL 4.0 
 
PedsQL- DM 

In the past one month, how much of a problem has 
this been for you… 
Other kids don’t want to be my friend. 
 
My parents and I argue about my diabetes care. 

0 = never 
1 = almost never 
2 = sometimes 
3 = often 
4 = almost always 

 
KINDL-R 
 
KINDL-R- 
DM 

During the past week… 
I got on well with my parents. 
 
I would best of all have liked to “stuff my face” with my 
favourite foods. 

1 = never 
2 = rarely 
3 = sometimes 
4 = often 
5 = all the time 

 
DISABKIDS 
 
DISABKIDS - 
DM 

Think about the past 4 weeks: 
Do you feel lonely because of your condition? 
 
Does diabetes rule your day? 

1 = never 
2 = seldom 
3 = quite often 
4 = very often 
5 = always 

DQOL-Youth How often are you teased because you have diabetes? 1 = never 
2 = very seldom 
3 = sometimes 
4 = often 
5 = all the time 

ADDQoL-
Teen 

A: ‘Do you ever want to eat something but you don’t 
eat it because of your diabetes? 
 
 
 
B: ‘Does it bother you when you want to eat something 
but you don’t because of your diabetes?’ 
 

Yes - a lot 
Yes - a fair bit 
Yes - a bit 
No - I do not 
 
Yes - It bothers me very much 
Yes - It bothers me a fair bit 
No - It does not bother me, it’s 
OK 
No - It does not bother me, I 
like it  
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VALIDITY  

Validity of the generic questionnaires is reported to be generally good. Data on the 
validity of the diabetes specific questionnaires are less convincing. Efforts have been 
made by the authors to achieve good content validity. For this purpose children were 
consulted in the item development procedure, except for the DQOL-Youth. This 
questionnaire was a revision of the original adult version developed for the Diabetes 
Control and Complications Trial (DCCT)20 and scores on the questionnaire appear 
predictive of self-rated health.21 A recent study suggested a short form of the DQOL-
Youth, with five subscales (18 items), instead of the three subscales with 52 items.22  
Construct validity for the diabetes specific questionnaires has only been tested in the 
PedsQL-DM, where scores of the diabetes module correlate positively with scores on 
the PedsQL 4.0 generic module. As to responsiveness, only the PedsQL 4.0 and the 
KINDL-R have been tested for sensitivity to change, with satisfactory results.5,13 
Children treated for fractures showed improvement in all subscales of the PedsQL 4.0 
at follow up. After a 6-month in-patient rehabilitation program, children with asthma, 
atopic dermatitis and obesity showed significant improvement on the total, physical, 
self-esteem and friends subscale, as well as the disease specific modules. 

RELIABILITY  

The recommended Cronbach’s α of 0.90 for use at the individual patient level23 is only 
reached in two subscales of the CHQ-CF87 (physical functioning and role functioning-
emotional), the DISABKIDS general module (emotion) and in the total score of the 
ADDQoL-Teen. To test predefined subscales, confirmatory factor analysis (CFA) was 
performed for all questionnaires except for the CHQ-CF87 where factor analysis was 
only performed in the parent (proxy) forms (CHQ-PF28 and CHQ-PF50).13  

Test-retest data (after two weeks) are available only for the CHQ-CF87.24 Inter-
rater correlations between parents and adolescents were significant for all directly 
comparable CHQ scales as well as for the PedsQL 4.0.4,25 No inter-rater reliability data 
are available for other questionnaires with available proxy measures.  

PARENT PROXY  

For the CHQ-CF87, three versions with different lengths are available.13 The proxy 
questionnaires of the other instruments contain the same items as their 
complementary child form.  

NORM SCORES  

Manuals and norm scores are available for all of the generic instruments; the CHQ-
CF87 and the PedsQL 4.0 are also validated in a diabetes population and norm scores 
are available from these studies.17,26 The DISABKIDS generic module is designed for 
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use in chronically ill children and therefore there are no norm scores for healthy 
children. A manual with norm scores for the ADDQoL-Teen is under development.  

LANGUAGES  

Most questionnaires have been developed in English. Information on existing 
translations is available on the internet.27-31 The DISABKIDS questionnaires were 
developed and validated in six languages, in seven European countries; this should 
enhance cross-cultural validity, at least in Europe. Three versions of the CHQ-CF87 
have been validated in other countries than the USA, (Australia, The Netherlands, 
and China),24,32,33 and the PedsQL 4.0 has been validated in four countries other than 
the USA (United Kingdom, China, Germany and The Netherlands).34-37 Besides 
information on validity and reliability of a questionnaire, the validation studies can 
provide norm scores for the specific country as well.  

SCORING 

Of all the selected questionnaires, the scoring of the CHQ-CF87 is the most 
complicated, due to the large number of items, the different Likert scales used and 
reversed items. Different steps are required to obtain a standardised score of 0-100 
in the KINDL-R generic and DISABKIDS generic module because of reversed items. 
Item subscale scores of the DQOL-Youth are simply summated. For the PedsQL, raw 
scores are reversed to obtain a score between 0 and 100, with higher scores 
representing better HRQoL.  
 
Our findings concerning clinical utility are summarised in Table 3. It is important to 
note that fees have to be paid for use in clinical practice, except for the DQOL-Youth 
and KINDL-R, which can be freely used by non-profit and research organisations.  
 
Table 3 Percentages of the possible psychometric and practical aspects met for the 
generic and diabetes specific questionnaires 
 

Measure Psychometric Practical 
Generic   
CHQ-CF87 67 % 56 % 
PedsQL 4.0 78 % 89 % 
KINDL-R 67 % 78 % 
DISABKIDS 33 % 56 % 
Diabetes specific   
DQOL-Youth 38 % 57 % 
ADDQoL-Teen 38 % 14 % 
PedsQL-DM 33 % 86 % 
KINDL-DM 33 % 57 % 
DISABKIDS-DM 33 % 43 % 

26 



   Review of HRQoL measures 2 

CONCLUSIONS 

We identified nine potential suitable instruments for the purpose of monitoring 
HRQoL in adolescents with diabetes, four generic and five diabetes specific 
questionnaires. Of these questionnaires, the DISABKIDS generic module is the only 
one specifically developed for chronically ill children and therefore does not allow for 
comparison with healthy children. Generic and diabetes specific questionnaires both 
have their strengths and weaknesses. Generic measures of HRQoL allow for 
comparisons with healthy individuals and other groups of patients. Disease specific 
HRQoL measures can only be used in patients diagnosed with a specific condition but 
have the advantage of having more relevance to patients and are typically more 
sensitive in detecting clinically relevant changes. Ideally, a combination of a generic 
and diabetes specific questionnaire is used to provide a comprehensive assessment of 
the teenagers’ HRQoL.1,2 In general paediatric hospitals with different medical 
specialties, a generic instrument with additional disease-specific modules could be 
preferred. The PedsQL and the KINDL-R both have a generic module, allowing for 
comparisons with healthy children, and different disease specific additional modules, 
with the PedsQL having the most translations and disease specific modules available. 

Overall, the psychometric properties of all instruments are satisfactory, although 
the responsiveness of all questionnaires warrants further research. This should, in our 
view not keep clinicians from using the measures for clinical purposes as they are 
primarily used to focus the attention on HRQoL issues and to facilitate the 
communication with young patients regarding the impact of diabetes on their 
psychosocial functioning. Using HRQoL measures in clinical practice along with other 
indices of health (e.g. BMI, hypoglycaemic episodes, glycaemic control) should help 
to improve our understanding of the instruments’ sensitivity to change. It is important 
to note that although psychological and behavioural problems are likely to 
compromise glycaemic control, the association between HRQoL and glycaemic control 
is complex. Good glycaemic control does not always implicate good HRQoL and vice 
versa.2,38,39 
The effects of introducing validated HRQoL measures in clinical practice obviously 
need to be evaluated, both in terms of process and clinical outcomes. In this context, 
standardisation of HRQoL assessment should be sought, in order to allow for 
comparisons across centres and countries. 

Although HRQoL questionnaires are not designed as screening instruments (i.e. to 
detect psychological disorders such as depression, anxiety or eating disorders), 
routine HRQoL assessment is likely to facilitate detection and discussion of 
psychological issues related to diabetes and can help guide decisions regarding 
referral to a mental health specialist if required. 

Clinicians may perceive time needed for assessment and discussion as a barrier to 
implementing monitoring HRQoL in busy clinics. However, administering for example 
the PedsQL generic and diabetes module takes on average 20 minutes. Computer-
assisted assessment allows for quick automated scoring and therefore saves time. 
Research suggests that discussion of HRQoL issues as part of consultation should not 
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necessarily lengthen consultation time. In fact, consultation time may be shortened. 
Even in busy clinics, where time is a critical issue, administering a generic and 
diabetes-specific measure of HRQoL should be feasible.  
The question of who discusses the outcomes of the HRQoL assessment with the 
teenager is dependent on the care model and local resources. This could be the 
primary responsibility of the paediatrician, but research has shown that with some 
training, (computerised) monitoring of HRQoL as part of routine diabetes care is 
handled well by diabetes nurse specialists, and much appreciated.7,40 As most 
paediatric teams are multi-disciplinary, sharing the information regarding HRQoL as 
part of ongoing clinical care is crucial and should help to tailor care to the needs of 
the adolescent with diabetes. 

Given the availability of sound measures of HRQoL specific for adolescents, the 
time seems right to start implementing the clinical recommendation to routinely 
monitor HRQoL in paediatric diabetes care. 
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ABSTRACT 

BACKGROUND 

To determine physical and psychosocial well-being of adolescents with type 1 
diabetes by self-report and parent report and to explore associations with glycaemic 
control and other clinical and socio-demographic characteristics. 

METHODS 

Demographic, medical and psychosocial data were gathered from 4 participating 
outpatient paediatric diabetes clinics in the Netherlands. Ninety-one patients 
completed the Child Health Questionnaire-CF87 (CHQ-CF87), Center for 
Epidemiological Studies scale for Depression (CES-D), and the DFCS (Diabetes-
specific Family Conflict Scale). Parents completed the CHQ-PF50, CES-D and the 
DFCS. 

RESULTS 

Mean age was 14.9 years (± 1.1), mean HbA1c 8.8% (± 1.7; 6.2-15.0%). Compared 
to healthy controls, patients scored lower on CHQ subscales role functioning–physical 
and general health. Parents reported less favourable scores on the behaviour 
subscale than adolescents. Fewer diabetes-specific family conflicts were associated 
with better psychosocial well-being and less depressive symptoms. Living in a one-
parent family, being member of an ethnic minority and reporting lower well-being 
were all associated with higher HbA1c values.  

CONCLUSION 

Overall, adolescents with type 1 diabetes report optimal well-being and parent report 
is in accordance with these findings. Poor glycaemic control is common, with single-
parent families and ethnic minorities particularly at risk. High HbA1c values are related 
to lower social and family functioning. 
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BACKGROUND 
Adolescence is a period of rapid biological changes accompanied by increasing 
physical, cognitive and emotional maturity that can seriously complicate diabetes 
regulation. Indeed, adolescents with type 1 diabetes as a group display the worst 
glycaemic control compared to other age-groups,1,2 which puts them at increased risk 
for developing complications.3,4 From a developmental perspective, the burden 
diabetes places on routines and friendships can compromise emotional and social 
well-being, adversely affecting quality of life (QoL). Finding the right balance between 
good psychosocial functioning and preserving long-term health by maintaining near 
normal blood glucose values is a challenge for adolescents with diabetes and their 
families, as well as their care providers.  

Different results are found when comparing diabetic adolescents with their 
healthy peers. Diabetic adolescents tend to report no differences or even better QoL 
compared to healthy peers.5-9 Only one study found adolescents with diabetes 
reporting worse psychosocial health.10 Parents of diabetic adolescents, however, do 
tend to rate their adolescents’ health worse as compared to parents of healthy 
adolescents.5-7,9,10 Direct comparisons of adolescent and parent reported QoL scores 
are rarely made in diabetes research. The association of glycaemic control with QoL 
by either adolescent or parent report is inconsistent across studies. Half of the studies 
investigating the relationship found an association between lower well-being and 
higher HbA1c values,6-14 while the other half did not.7,12,15-19 There are a few 
longitudinal studies into the psychosocial well-being in adolescents with diabetes, that 
indicate that behavioural problems and physical functioning are important in 
influencing later glycaemic control.6,11 More family conflicts appear to associate with 
lower QoL scores in adolescents with diabetes.7,17 

Here we present data from a cross-sectional study on physical and psychosocial 
well-being of Dutch adolescents with type 1 diabetes and the relationship with clinical 
parameters, which were gathered at baseline as part of an ongoing randomised 
controlled trial (RCT) testing the effectiveness of periodic monitoring of Health-
related Quality of Life (HRQoL) during outpatient visits. These data allow us to 1) 
compare reported health status of adolescents with diabetes with healthy peers, 2) 
examine concordance between adolescent and parent report and 3) explore 
associations with socio-demographic characteristics and glycaemic control. A better 
understanding of these issues is pivotal to improve quality of care for teenagers with 
diabetes and optimise clinical outcomes. 

METHODS 

Participants in the age range 13-17 were recruited from four paediatric diabetes 
outpatient clinics in the Netherlands, including one academic centre (VUmc), by 
sending an information letter. The study was approved by the Medical Ethical 
committees of all participating centres and written informed consent was obtained 
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from patients and parents. Those children who did not return the informed consent 
form were approached by their paediatrician at the next routine appointment and 
were given the opportunity to participate in the study at that time if they so wished. 
No time or not interested were the most mentioned reasons for declining 
participation. All adolescents and their parents received a booklet with questions 
regarding demographic information and questionnaires to assess physical and 
psychosocial well-being which they could complete at home and return by mail or in 
the waiting area at their routine appointment. Height, weight, most recent HbA1c and 
treatment regimen were recorded form the charts. 

MEASURES 

Physical and Psychosocial well-being  
Physical and psychological well-being of the adolescents was measured using the 87-
item child report version of the Child Health Questionnaire (CHQ-CF87), covering 
domains of physical, emotional, social and mental health.20 This questionnaire 
consists of 10 multi-item subscales, 4 single item scales and two summary subscales, 
psychosocial and physical health. Ratings of all scales are based on children’s 
functioning over the previous 4 weeks. Parents completed the 50-items parent form 
of the CHQ-PF50, analogue to the CHQ-CF87. It consists of 11 multi-item and 4 single 
item subscales and two summary subscales, psychosocial and physical health. All 
scale scores are transformed to a range of 0 – 100, with higher scores indicating 
better well-being. 

Depression  
As part of psychosocial well-being we assessed the depressive symptomology of both 
adolescents and parents with the 20-item Center for Epidemiological Studies scale for 
Depression (CES-D),21 scored from 0 to 3 on the basis of frequency of depressive 
symptoms reported in the past two weeks, from never to daily. Total CES-D 
summation scores range between 0 (no depressive symptoms) to 60 (most 
frequent/severe depressive symptoms). The CES-D was initially developed to 
measure symptoms of depression in adult community studies but has been used in 
adolescent (diabetes) populations subsequently.22-24 Similar to the US National 
Longitudinal Study of Adolescent Health and the SEARCH for diabetes in youth study 
we stratified depression severity as “minimal” (0–15), “mild” (16–23), and 
“moderate/severe” (≥24).23-25 For parent report we used the conventional cut-off 
score of ≥ 16 to define likely cases of depression. 

Diabetes-specific family conflict  
Each adolescent and parent completed the adapted version by Laffel et al. of the 
Diabetes-specific Family Conflict Scale to assess the degree of family conflict on 19 
management tasks.26,27 In this measure, the level of family conflict was rated on a 3-
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point scale (1 = never argue, 2 = argue a fair amount and 3 = always argue). 
Previous reports showed excellent reliability in both child and parent responses.7,26 
The scores could range from 19 to 57, with 57 indicating conflict on all items. 

STATISTICAL ANALYSES  

Substitution of missing values and calculation of the subscale scores was performed 
according to the manual of the CHQ-CD87 and CHQ-PF50.20 We examined differences 
in the CHQ-CF87 between boys and girls, between healthy adolescents and 
adolescents with diabetes and between adolescents with diabetes and their parents 
score on the CHQ-PF50 using analysis of variance (ANOVA) or, in case of non-normal 
distribution, Kruskall-Wallis or Mann-Whitney U-tests. Spearman correlations were 
used to examine agreement between adolescents and parents. Differences in 
characteristics between adolescents with optimal (HbA1c <= 7.5%) and sub-optimal 
glycaemic control (HbA1c > 7.5%) were examined using χ2- and Mann-Whitney U-
tests. Correlations between HbA1c, the CHQ subscales, CES-D and DFCS were 
explored with Pearson and Spearman correlation coefficients. Multi-linear regression 
was used to correlate HbA1c with physical and psychosocial well-being. To correct for 
demographic and diabetes-related variables, we first entered age, sex, ethnicity, 
family structure, diabetes duration and hospital, after that forward regression was 
used for the physical and psychosocial well-being variables and interaction terms. 
SPSS version 11.0.1 was used to execute all analyses. 

RESULTS 

Of the total 171 eligible subjects, 91 adolescents with type 1 diabetes and their 
parents consented to participate in the RCT. No differences were found in age, 
gender or HbA1c as between participating and non-participating adolescents, the 
latter however where more likely to be of another ethnicity and from 1 particular 
hospital. 

As shown in Table 1, mean age was 14.9 ± 1.1 years and mean diabetes duration 
6.6 ± 4.1 years. BMI was higher in girls (21.8 kg/m2) than in boys (20.4 kg/m2) (p = 
0.04). More boys (29.3 %) than girls used three insulin injections per day (p = 0.04), 
while more girls (17.1 %) then boys used a pump (p = 0.04). Of all the adolescents 
participating in the study, 18.7 % lived in a single parent family. Ten participants 
were of another ethnicity (11 %), half of them of Moroccan descent. The distribution 
of education levels was comparable to the general Dutch school population.  
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Table 1 Demographic and diabetes related information 
 

 Participants* Non-participants* 
Patients (n) 91 80 

Girls / boys (n) 47/44 43/37 

Age (year) (range) 14.9 ± 1.1 
(13 – 16.5) 

15.0 ± 1.1 
(13 – 16.5) 

BMI (kg/m2) 21.1 ± 3.2 - 

Diabetes duration (year) 6.4 ± 4.2 - 

HbA1c (%) (range)  8.8 ± 1.7 (6.2 – 15.0) 9.0 ± 1.5 (5.5 – 13.8) 

Injections per day (%) 
   2 
   3 
   4 
   pump 

 
8.0 
42.0 
35.2 
14.8 

 
- 

Single parent families (%) 
    living with father (mother) 

18.7 
2.2 (16.5) 

- 

Caucasian (%) 89 - 
 
Data are means ± SD, unless otherwise indicated. * No significant differences between participants and 
non-participants regarding sex, age or HbA1c; no information is available for the other variables. 

PHYSICAL AND PSYCHOSOCIAL WELL-BEING 

Physical and psychosocial well-being reported by either adolescents or parents did 
not differ on adolescent’s age, ethnicity, diabetes duration, BMI or treatment 
regimen. Adolescents living in a one-parent family reported more limitations in 
activities with friends and school work due to behavioural problems (role functioning-
behavioural subscale CHQ-CF87) (p = 0.035). Boys only rated their physical 
functioning (p = 0.02) and bodily pain (p = 0.03) better and their global behaviour (p 
= 0.01) worse as compared to girls. No further differences were found between boys 
and girls. 

When comparing the scores of the adolescents in our study to scores from a 
Dutch school population,28 we found that adolescents with diabetes reported lower 
scores on the role functioning-physical subscale (mean difference = -4.3, p = 0.006). 
This suggests that diabetic adolescents experience more limitations in activities with 
friends and school work due to physical problems. Also, our patients reported their 
general health to be worse (mean difference = -8.3, p < 0.001) (Figure 1). 

Interestingly, the scores of the adolescent – parent pairs are largely concordant, 
as illustrated by the correlations for directly comparable subscales ranging from r = 
0.27 for the mental health subscale (p = 0.004) to r = 0.70 for the family activities 
subscale (p < 0.001). Adolescents rated less behavioural problems (higher scores) 
than their parents did (p = 0.001), which translated in a significant difference in the 
psychosocial health summary scale (p = 0.004).  
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Figure 1 – Mean CHQ-CF87 scores of adolescents with diabetes as compared 
to healthy adolescents  
better well-being. * Signific
healthy adolescents: p < 0.01. Not all subscales are available for healthy 
adolescents. 

 

with standard deviation. Higher scores indicate 
ant difference between adolescents with diabetes and 

s expected, depression scores (CES-D) correlated negatively with the scores for 
all C

 
A
HQ-CF87 subscales, ranging from r = -0.20 for change in health to r = -0.67 for 

the psychosocial summary score (Table 2). Six adolescents (3 boys) (6.6%) had 
scores indicative of mild depression (CES-D scores between 16 and 23), while three 
adolescents (all boys) (3.3%) scored 24 or above, indicating moderate/severe 
depression. 

There were no differences in CES-D scores between boys and girls. Of the 
parents, thirteen (14.4%) reported scores indicating likely depression (≥ 16). 
Adolescents with parents scoring above 16 on the CES-D (indication for depression), 
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did not report more depressive symptoms as compared to adolescents with non-
depressive parents. Those 13 parents scoring above the cut-off score of 16, rated the 
physical (p = 0.005) and psychosocial (p = 0.043) health of their children to be 
worse compared to parents with no depressive symptoms (CHQ-PF50 subscales: role 
functioning-emotion/behavioural p = 0.025, role functioning-physical p = 0.006, 
bodily pain p = 0.030, family activities p = 0.034).  

DIABETES-SPECIFIC FAMILY CONFLICT  

nflicts were associated with 

GLYCAEMIC CONTROL  

.2-15.0%), with 81% of the adolescents above the 

as conducted to explore predictors of glycaemic control, 
sho

 

As could be expected, more diabetes-specific family co
lower psychosocial well-being and more depressive symptoms (Table 2). Parents and 
adolescents largely agreed on the topics of conflict (r = 0.50, P < 0.001). ‘Logging 
blood sugar results’, ‘remembering to check blood sugars’ and ‘meals and snacks’ 
were the most mentioned issues. 

Mean HbA1c was 8.8% (± 1.7; 6
recommended 7.5% 29. HbA1c was not significantly correlated with age, gender, 
diabetes duration, treatment regimen or BMI. Adolescents with good glycaemic 
control (≤ 7.5%) reported less family conflicts (P = 0.046) than the others. All 
adolescents from a one-parent family (18.7%) were among the poorly controlled (> 
7.5%), as were all adolescents of another ethnicity (11 %). As shown in Table 2, 
higher HbA1c values were associated with more depressive symptoms and lower 
psychosocial well-being.  

A linear regression w
wing a significant association of HbA1c with single parent family (B = 1.31, P = 

0.001), other ethnicity (B = 1.43, P = 0.002) and the CHQ-CF87 subscale role 
functioning-behavioural (B = -.04, P = 0.001) (R2 = .45, P < 0.001). In other words: 
living in a one-parent family or being of another ethnicity is associated with a raise in 
HbA1c of respectively 1.31 % and 1.43 %. Reporting 10 points less limitations on 
school work and activities with friends due to behavioural difficulties is associated 
with a decrease in HbA1c of 0.4%. 
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Table 2 Correlations between CHQ scores and HbA1c, Depression (CES-D) and 

easure 
 

spondent 
 

bA1c 
CES-D DFCS DFCS 

 

Diabetes Family Conflict (DFCS) scores 
 
 
M re H child child parent
CHQ-CF87/PF50      
Physical Health  
(summary score) 

ild 
t 

.20 
* 

.53** .20 
.20 

ch
paren

-0
-0.30*

-0
-0.33** 

-0  
-0

Physical Functioning child 
parent 

0.05 
-0.08 

-0.24* 
-0.40**

0.012  
0 .01 

Role functioning - Physical 
t 

-0.18  
.02 

child 
paren

-0.05 
-0.17 

-0.37** 
-0.29** 0

Bodily Pain  
 

child 
parent 

-0.003 
-0.10 

-0.24* 
-0.27**

-0.07  
0 .06 

General Health  
t 

 
 

-0.28**  
.40** 

child 
paren

-0.26*
-0.31**

-0.44** 
-0.16 -0

Change in health child 
parent 

-0.08 
-0.01 

-0.20 
-0.27*

-0.12  
-0* .19 

Psychosocial Health  
t 

* -0.39** 
.32** (summary score) 

child 
paren

-0.40*
-0.34** 

-0.67** 
-0.36** 

 
-0

Role functioning -
Emotional# 

child -0.17 -0.37** -0.32**  

Role functioning - child -0.33** -0.40** -0.31**  
Behavioural# 

Role functioning –  
Emotional /Behavioural† 

parent 0.085 -0.33**  -0.19 

Behaviour  child 
t 

-0.26* -0.59** -0.39**  
.29** paren -0.23* -0.24* -0

Mental Health  child 
parent 

-0.21* 
-0.21* 

-0.61** 
-0.25* 

-0.26*  
-0.32** 

Self Esteem  
t 

 -0.19 
.15 

child 
paren

-0.14 
-0.18 

-0.38**
-0.32** 

 
-0

parent -0.17 -0.34** Parent Impact Emotion†  -0.36** 

Parent Impact Time† parent -0.36** -0.30**  -0.17 
Family Activities  
 

child 
parent 

-0.34** 
-0.34** 

-0.66** 
-0.38** 

-0.51**  
-0.28** 

Family Cohesion 
t 

-0.26* 
.15 

child 
paren

-0.16 
-0.08 

-0.36** 
-0.25* 

 
-0

Diabetes Family Conflict 
Scale 

child 
parent 

0.20 
0.20 

0.40** 
0.13 

- 
50** 

0.50**
0.

 
- 

CES-D (depression) * 13 child 0.35* - 0.40** 0.
 

#Adolescent form only, †Parent form only, * Significant at p < 0.05, ** significant at p < 0.01 
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DISCUSSION 

Findings from our study show that adolescents in general function well, i.e. 
comparable to healthy peers, in concert with previous reports.5-9 We found moderate 
to high rates of adolescent – parent agreement, especially for the physical well-being 
subscales. It has been suggested that parent-child agreement is higher for chronically 
ill children, compared to parents and their healthy children, and that agreement 
between parents and their adolescents is higher for physical functioning.30 
Adolescents only rated less behavioural problems than their parents did. This 
difference was suggested in two other studies in adolescents with diabetes as well; 
however those studies also found differences in other subscales.6,31 As there are no 
Dutch norm scores available for parents of healthy adolescents, the difference in 
behaviour may be related to diabetes or may be an effect of puberty per se. Our 
findings are somewhat different from previous studies in adolescents with diabetes, 
which found lower agreement rates and parents reporting their child’s well-being to 
be worse than parents of healthy children.5-7,9-11 The high agreement in our study 
could be due to the overall high levels of well-being of the adolescents, with little 
room for disagreement due to the ceiling effect. In line with the relatively high CHQ 
scores, we found the prevalence of depression in our sample not to be elevated. This 
contrasts with studies reporting two- to threefold higher rates of depression in 
teenagers with diabetes.12,24,32 This maybe related to our age range, where most of 
our patients are under 16 years old and therefore at lower risk of depression than 
older adolescents.33 

In both parent and adolescent report, lower psychosocial well-being is associated 
with more depressive symptoms and diabetes-specific family conflicts. This is in 
accordance with earlier studies which suggest that diabetes-specific family factors are 
strongly related to quality of life in youth with diabetes.7,17 Depression is found to be 
associated with more family conflicts, as well as with lower well-being.12,18,34,35 
In more than 80 % of the adolescents in our study, diabetes is suboptimal controlled, 
defined by HbA1c levels above 7.5 %. Mean HbA1c levels are in accordance with 
previous studies in adolescents, the distribution, however, is not further specified in 
most publications. If a looser criterion of 8.0 % is used, still 66 % is poorly 
controlled. Persisting high levels of HbA1c throughout puberty will significantly 
increase their risk of developing complications.3 Our data suggest that adolescents of 
another ethnicity and those living in single parent families are especially at risk for 
deterioration of glycaemic control, as has been shown in other studies.13,36 Moreover, 
we found more depressive symptoms and family conflicts as well as lower 
psychosocial well-being to be associated with higher HbA1c levels. The strongest 
association when taking into account demographic and clinical variables was found 
for those adolescents reporting more limitations in activities with friends and 
schoolwork due to behavioural difficulties. 

Studies investigating the relationship between physical and psychosocial well-
being and glycaemic control have reported mixed results,6-19 with few longitudinal 
studies suggesting lower physical and behavioural functioning to be predictive of poor 
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glycaemic control.6,11 Studies linking depressive symptoms and HbA1c also report 
inconsistent findings,32 although more recent literature12,24,34,35 does suggest that 
more depressive symptoms are associated with higher HbA1c values, as in our study. 
More and larger longitudinal studies are needed to better understand the complex 
relationship between psychological functioning and HbA1c in adolescents with type 1 
diabetes. Clearly, our study points to the need to address psychosocial issues as 
integral part of outpatient diabetes care, particularly for poorly controlled 
adolescents. Psychological, family and educational interventions have shown to be 
effective in improving well-being and glycaemic control in diabetic adolescents and 
their families, although results are not consistent across all studies.37,38 The future will 
tell whether monitoring HRQoL as part of periodic outpatient visits, as we are 
currently testing in a RCT, will help to improve clinical outcomes. 

A limitation of our study is the fact that about half of the patients decided not to 
participate in the RCT, possibly causing positive selection bias. However, poor 
glycaemic control was obvious not a reason for decline. Besides that, the variation 
among individual adolescents in physical and psychosocial well-being is quite large 
suggesting that adolescent with good as well as with low well-being participated in 
our study. 

CONCLUSIONS  

In conclusion, Dutch adolescents with type 1 diabetes receiving secondary care 
overall report a satisfactory quality of life, while diabetes control is suboptimal for the 
majority of them. The participants seem to have found a balance between an 
acceptable level of daily diabetes self-management and QoL. The challenge then for 
health care professionals is to help these young patients and their families to further 
improve glycaemic control without diminishing subjective well-being. Psychosocial risk 
factors for poor glycaemic control were identified, underscoring the importance of a 
holistic approach to diabetes, particularly in this vulnerable age-group.  
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ABSTRACT 

OBJECTIVE 

It is recommended that the psychological status of adolescents with diabetes be 
assessed periodically as part of ongoing care. The World Health Organisation-Five 
Well-Being Index (WHO-5) is a short self-report instrument that appears suitable for 
this purpose. This study is the first to assess the reliability and validity of the WHO-5 
in adolescents with type 1 diabetes. 

RESEARCH DESIGN AND METHODS 

Ninety-one adolescents with type 1 diabetes (aged 13-17) from four paediatric clinics 
completed the WHO-5, along with other psychological measures: Centre for 
Epidemiology Studies-Depression scale (CES-D), Diabetes Family Conflict Scale 
(DFCS), and the mental health and self-esteem subscales of the Child Health 
Questionnaire (CHQ-CF87). Confirmatory factor analysis (CFA) and exploratory factor 
analysis were conducted. Readability, homogeneity, and item-total and inter-item 
correlations were determined. Concurrent validity was examined by calculating 
correlation coefficients among all measures. Sensitivity and specificity of the WHO-5 
were tested against the CES-D using receiver operating characteristics (ROC) curves.  

RESULTS 

CFA confirmed the one-factor structure; Cronbach’s α of this 5-item scale was 0.82. 
The WHO-5 showed a moderate to strong correlation with the CES-D (r = -0.67), 
with the mental health (r = 0.60) and self-esteem (r = 0.43) subscales of the CHQ, 
and with the DFCS (r = -0.34), confirming concurrent validity. ROC curve analysis 
confirmed the WHO-5 cut-off point of < 50 for identification of mild to severe 
depressive affect (sensitivity 89 %, specificity 86 %). 

CONCLUSIONS 

The WHO-5 is a brief, patient-friendly measure of positive well-being with good 
psychometric properties that appears suitable for routine use in adolescents with type 
1 diabetes. 
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INTRODUCTION 

Depression appears to be two to three times more prevalent in adolescents with 
diabetes compared to the general population and adversely affects quality of life and 
diabetes outcomes.1-4 It is therefore recommended that screening for depression be 
performed routinely in this age-group, but there is no consensus on which measure 
to use for this purpose.1-3,5 The World Health Organisation-Five Well-being Index 
(WHO-5) is a short, positively worded instrument designed to assess the level of 
emotional well-being over a 14-day period. The screening properties of the WHO-5 
have been studied in adults with and without diabetes against the Structured Clinical 
Interview for the Diagnostic and Statistical Manual (DSM)-IV, showing excellent 
sensitivity (94-100%) and specificity (78%).6,7 Given its brevity and focus on positive 
affect, the WHO-5 may be a suitable instrument to screen for low emotional well-
being and depressive affect in adolescents with diabetes. Moreover, as the WHO-5 is 
a generic measure, it allows for comparison with healthy peers and is available in a 
multitude of languages. However, only one study so far used the WHO-5 in young 
men, but no validation data were reported.8 We therefore set out this study to 
investigate the reliability and validity of the WHO-5 in adolescents with type 1 
diabetes. 

RESEARCH DESIGN AND METHODS 

Participants between the age of 13 and 17 were recruited from four paediatric 
outpatient clinics in the Netherlands as part of a larger psychosocial research project. 
Insufficient language skills and diabetes duration shorter than 6 months were 
exclusion criteria. Of the total 171 eligible subjects, 91 adolescents with type 1 
diabetes consented to participate. The study was approved by the Medical Ethical 
committees of all hospitals, and written informed consent was obtained from both 
patients and parents. The adolescents who chose not to participate did not differ in 
age, gender or HbA1c from participating adolescents. Non-participants were, however, 
more likely to be from an ethnic minority. 

MEASURES 

The WHO-5 captures emotional well-being and was developed from the World Health 
Organisation -Ten Well-Being Index.9,10 It was conceptualised as a uni-dimensional 
measure that contains five positively worded items: ‘I have felt cheerful and in good 
spirits’; ‘I have felt calm and relaxed’; ‘ I have felt active and vigorous’; ‘ I woke up 
feeling fresh and rested’; ‘ My daily life has been filled with things that interest me’. 
The degree to which the aforementioned positive feelings were present in the last 2 
weeks is scored on a 6-point Likert scale ranging from 0 (not present) to 5 
(constantly present). The raw scores are transformed to a score from 0 (worst 

47 



 4 

thinkable well-being) to 100 (best thinkable well-being). A score < 50 suggests poor 
emotional well-being and is a sign for further testing. A score ≤ 28 is indicative of 
depression.6 In adults, the WHO-5 proved to be a highly sensitive screener for 
depressive affect.6,7 

In addition to the WHO-5, the Centre for Epidemiological Studies Depression 
scale (CES-D), two subscales of the 87-item child report version of the Child Health 
Questionnaire (CHQ-CF87) evaluating mental health and self-esteem, and the 
Diabetes Family Conflict Scale (DFCS) were completed.  

The CES-D consists of 20 items (4 positive and 16 negative) and is scored from 0 
(never) to 3 (daily) on the basis of frequency of depressive symptoms reported in the 
past week,11 Total CES-D summation scores range from 0 (no depressive symptoms) 
to 60 (most frequent/severe depressive symptoms). In adults, a cut-off score of 16 is 
used to define likely depression. However, this criterion has yielded mixed results in 
adolescents,12-15 and a cut-off of 24 was suggested to improve the correlation with 
DSM-III defined depression.16 Similar to the U.S. National Longitudinal Study of 
Adolescent Health and the SEARCH for Diabetes in Youth Study, we adapted this cut-
off score and stratified depressive affect as ‘minimal’ (0–15), ‘mild’ (16–23), and 
‘moderate/severe’ (≥24).3,17  

The mental health (16 items) and self-esteem (14 items) subscales of the CHQ-
CF87 are scored from 1 to 5 and transformed to a score between 0 and 100, with 
higher scores representing better well-being. The ratings of all scales are based on 
children’s functioning over the previous 4 weeks.18  

The version of the Diabetes-specific Family Conflict Scale (DFCS) adapted by 
Laffel and colleagues assesses the current degree of family conflict on 19 
management tasks rated on a 3-point Likert scale. The DFCS does not specify a time 
frame.19 Higher scores indicate more conflicts. 

STATISTICAL ANALYSES 

As the WHO-5 was originally developed for adults, it is important to assess the 
readability of the measure. For this purpose we calculated the Flesch Reading Ease 
score. This score is based on the average number of syllables per word and the 
average sentence length. Higher scores represent better readability; eight grade 
students could easily understand passages with a score of 70 20. 

Confirmatory factor analysis (CFA) was conducted by structural equation 
modeling to confirm the factor structure established in adult studies, using Mplus 
(version 3.13). The χ2, root-mean-square error of approximation (RMSEA) and 
comparative fit index (CFI) were calculated. RSMEA values between 0.08 and 0.10 
and CFI values > 0.90 are indicative for adequate fit. An exploratory factor analysis 
using principal component analysis was used to study the appropriateness of this 
factor structure in our adolescent population. Only components with Eigenvalues > 
1.0 should be retained, together explaining > 50 % of the total variance and showing 
factor loadings > 0.40.21 Internal consistency by Cronbach’s α, item-total and inter-
item correlation were calculated to assess the reliability of the scale. For internal 
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consistency, an α of 0.70-0.80 is desirable and the item-total correlation should be > 
0.20. A high inter-item correlation (> 0.80) is an indication of redundancy and is 
therefore not desirable. In contrast, if all correlations are near 0, there is no 

meaningful construct.22 
Concurrent validity was examined by calculating Pearson and Spearman 

correlation coefficients among the questionnaires. For similar constructs, correlations 
>0.50 are an indication for good concurrent validity. These correlations could be 
expected for the CES-D and mental health subscale of the CHQ-CF87. Poor well-being 
is expected to be associated with more family conflicts and low self-esteem, although 
not to the extent that it measures the same construct. We therefore expect moderate 
correlations between 0.30 and 0.50.23 The sensitivity (proportion of truly diseased 
individuals identified) and specificity (proportion of truly non-diseased individuals 
identified) were investigated using receiver operating characteristic (ROC) curves 
analyses. The cut-off scores used in adult populations (28 and 50) were related to 
the cut-off points of the CES-D (respectively 24 and 16). 

In addition to the reliability and validity, differences in sex, ethnicity (Caucasian 
or not), one- or two-parent family and treatment regimen were tested using ANOVA. 
Correlations between the WHO-5, age, HbA1c, BMI and diabetes duration were 
explored using Pearson correlation coefficients. SPSS (version 14.0) was used to 
execute analyses; p < 0.05 was considered a significant difference. 

RESULTS 

Forty-seven boys and 44 girls with a mean ± SD age of 14.9 ± 1.1 years (range 13 – 
16.5 years) were included. Diabetes duration was 6.4 ± 4.2 years and HbA1c level 
was 8.8 ± 1.7 % (6.2 – 15.0). Of the adolescents, 19 % lived in a single-parent 
family 11 % were from an ethnic minority. The score on the WHO-5 was 63.38 ± 
18.9 (4.0 – 96.0). 

The Flesch reading ease score of 90.0 indicated good readability. The CFA 
confirmed the one-factor structure of the WHO-5 with no significant proportion of 
unexplained variance (χ2 = 6.75 (5), p = 0.24), an RMSEA of 0.062 and a CFI of 
0.99. The Cronbach’s α was 0.82 and item-total correlations ranged from 0.50 to 
0.72. Inter-item correlation ranged from 0.33 to 0.74. The subsequent principal 
component analysis also suggested a uni-dimensional structure of the WHO-5 
because the first eigenvalue was 3.1 while the other eigenvalues were < 1.0. The 
explained variance was 62.5 % and the factor loading for the items ranged from 0.67 
to 0.86.  

As expected, higher WHO-5 scores were strongly associated with lower total CES-
D and higher mental health subscale scores (r = -0.67 and r = 0.60, p < 0.001). 
More diabetes specific family conflicts and lower self-esteem were moderately 
associated with lower WHO-5 scores (r = -0.34 and 0.43, p<0.001). The positive 
subscale of the CES-D and WHO-5 correlated moderately (r = 0.45, p<0.001). WHO-
5 scores were not significantly associated with the clinical variables HbA1c (r = -0.16, 

49 



 4 

p=0.14), diabetes duration, treatment regimen or BMI (data not shown). WHO-5 
scores did not differ for sex, age, ethnicity, or family structure.  

Analyses of the ROC curves confirmed the cut-off of < 50 to be optimal for 
detecting mild to severe depressive affect (CES-D score ≥ 16) (Figure 1).  

 
 

 
 
Figure 1 – ROC curves of the WHO-5, associated with a CES-D score ≤ 16 (A) and ≤ 
24 (B). 
 
 
With a significant area under the curve of 0.95 (95% CI 0.91-0.99), the sensitivity 
was 89 % with a specificity of 87 %. This cut-off score identified all cases with CES-D 
≥ 24, indicative for severe depressive affect. For identification of those adolescents 
with an indication of moderate to severe depressive affect, a cut-off score of 28 
appeared appropriate (Table 1). 
 
 
Table 1 Sensitivity and specificity of the WHO-5 at the two cut-off scores for 
identifying mild and moderate to severe depression 

CES-D  
≥16 (mild to severe depression)  ≥24 (moderate to severe depression) 

WHO-5 Sensitivity Specificity  Sensitivity Specificity 

≤ 28 44 % 96 %  67 % 95 % 
< 50 89 % 87 %  100 % 82 % 
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CONCLUSIONS 

This is the first study to examine the psychometric properties of the WHO-5 in 
adolescents with type 1 diabetes. Our findings suggest good reliability and validity of 
the WHO-5, particularly given its brevity. All items were completed, and readability 
scores were sufficient. It would therefore seem safe to conclude that the WHO-5 is a 
suitable instrument to use in adolescents. 

The unidimensional structure of the questionnaire was confirmed in exploratory 
factor analysis and CFA in our adolescent population. Further research is needed to 
examine the stability (test-retest) and responsiveness of the WHO-5 in adolescents. 
Concurrent validity was confirmed by the moderate to strong correlations with other 
relevant questionnaires. It would appear that the difference in time frames between 
the WHO-5 (past 2 weeks), the CES-D (past week) and CHQ-CF87 (past 4 weeks) has 
not decreased the strength of the associations. 

The WHO-5 measures (the absence of) positive affect rather than the presence of 
negative emotions. The strong correlation between the WHO-5 and the negatively 
worded items of the CES-D seems to favour the conceptualisation of well-being as a 
continuum, with well-being and depressive affect as extremes rather than orthogonal 
dimensions.24 The WHO-5 was only moderately associated with the positively worded 
items of the CES-D. The lack of association could be due to the differences in Likert 
scales and item content. The WHO-5 is more focused on vigour and activity, whereas 
the positive subscale of the CES-D taps into feelings of self-worth and pleasure.  

In our sample, those adolescents reporting low positive affect reported more 
negative affect on the CES-D and vice versa, confirming high sensitivity for detection 
of depressive affect by the WHO-5 in our sample. Although the presence of positive 
affect seems not to be associated with better glycemic control, more negative affect 
did show a moderately strong association with higher HbA1c levels in concert with 
research findings in adults.25 

We found the specificity of the WHO-5 to be relatively high, suggesting that the 
cut-off score of 50 as an indication for further testing for depression is appropriate for 
both adults and adolescents. It should be noted that only a few adolescents in our 
sample reported depressive symptoms, which could have resulted in relatively high 
sensitivity. Further research in a sample of adolescents with more depressive 
symptoms is therefore warranted, comparing WHO-5 scores to a diagnostic interview 
as the gold standard. 

Although previous studies reported more depressive affect in girls as compared to 
boys, we did not a find such a gender effect.2,3 The difference in prevalence rates 
between boys and girls starts to emerge around the age of 15, where prevalence 
rates of depressive affect increases in girls, while they remains stable in boys.26 The 
small sample size and relatively low number of depressed patients precluded 
examining the group of adolescents aged > 15 years separately.  

The WHO-5 has the advantage to be a generic measure of emotional well-being, 
allowing for comparison of well-being with that of healthy peers. Moreover, the scale 
can also be used to evaluate the parents’ well-being and is freely available in a 
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multitude of languages (http://www.who-5.org). However, it does not capture 
diabetes-specific distress for which other reliable instruments are available (e.g. 
PedsQL-diabetes module, DQOL-Youth).27 In a stepped approach, the WHO-5 could 
be used as a first screening test alone or in combination with a diabetes-specific 
instrument, followed by a more extensive psychological assessment e.g. using the 
Strength and Difficulties Questionnaire.28  

In summary, the WHO-5 appears to be a suitable instrument to help detect and 
address emotional problems in adolescents with diabetes as part of clinical routine. 
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ABSTRACT 

OBJECTIVE  

To test the effects of monitoring and discussion of health-related quality of life 
(HRQoL) in adolescents with type 1 diabetes in a multi centre randomised controlled 
trial. 

RESEARCH DESIGN AND METHODS 

Four centres were randomly assigned to the HRQoL intervention (46 adolescents) or 
control (45 adolescents) group, with three regular visits scheduled within 12 months 
in both groups. In the HRQoL intervention group, HRQoL of adolescents was 
assessed using the Pediatric Quality of Life Inventory and outcomes were discussed 
face-to-face during the consultation. The control group received care as usual. Mean 
differences between the groups at 12 months in physical and psychosocial well-being 
(Child Health Questionnaire, Diabetes-Specific Family Conflict Scale, and Center for 
Epidemiological Studies Scale for Depression), satisfaction with care (Patients’ 
Evaluation of the Quality of Diabetes Care), and HbA1c were determined, controlling 
for baseline scores. 

RESULTS  

Mean scores on CHQ subscales psychosocial health (p < 0.001), behaviour (p < 
0.001), mental health (p < 0.001) and family activities (p < 0.001) improved in the 
HRQoL intervention group, except for adolescents with highest HbA1c values. 
Adolescents in the HRQoL intervention group reported higher self-esteem (CHQ) at 
follow-up (p = 0.016) regardless of HbA1c, and were more satisfied with care (p = 
0.009) than control subjects. No significant differences between the two groups over 
time were observed in HbA1c levels. 

CONCLUSION  

Periodic monitoring and discussion of HRQoL in adolescents with diabetes is 
appreciated and has positive effects on their psychosocial well-being, except for those 
in poorest control.  
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INTRODUCTION 

Hormonal and psychosocial changes related to puberty can seriously complicate 
diabetes regulation. Indeed, adolescents with type 1 diabetes as a group display the 
worst glycaemic control compared to other age-groups.1,2 From a developmental 
perspective, the daily demands of self-regulation can interfere with adolescents’ 
normal routines and friendships, thereby compromising their emotional and social 
well-being.3 Moreover, teenagers tend to give high priority to fulfilling their 
psychosocial needs here and now rather than taking preventive action to avoid health 
risks long term.4 Attaining good health- related quality of life (HRQoL) as well as strict 
glycaemic control is a challenge for adolescents with diabetes, their families, and 
health care providers. 

Periodic evaluation and discussion of the adolescents’ HRQoL as integral part of 
diabetes care is recommended to ensure recognition of the teenagers’ perspective, 
identify psychosocial barriers and promote healthy coping.5,6 The utility of such an 
approach has not been tested in paediatric diabetes, but was shown to be beneficial 
in paediatric rheumatic patients as well as adult diabetes and cancer patients.7-9  

We set out to test the effects of systematic monitoring and discussion of HRQoL 
of adolescents with type 1 diabetes in a randomised controlled trial. We hypothesised 
this would have a positive effect on the well-being and satisfaction with care of the 
adolescents, subsequently improving self- care and glycaemic control.  

METHODS 

PARTICIPANTS 

Participants in the age range of 13 - 17 years were recruited from four paediatric 
diabetes clinics in the Netherlands. Clinics were selected based on willingness to 
participate, number of patients, and similar clinical routines. Exclusion criteria were as 
follows: diabetes duration < 6 months, mental retardation and not fluent in the Dutch 
language. The study was approved by the medical ethical committees of the 
participating centres; written informed consent was obtained from patients and 
parents.  

DESIGN 

After a baseline assessment of demographics, diabetes duration and treatment 
regimen, the four outpatient clinics were randomly assigned to either the control or 
HRQoL intervention group. There were seven paediatricians in the HRQoL 
intervention and six in control group. Centre rather than patient randomisation was 
used to avoid contamination at the paediatricians’ level. During the 12-month study 
period, all adolescents had three regular appointments at 3-month interval. At each 
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consultation, data were gathered on height, weight, HbA1c levels, and treatment 
regimen.  

Power calculations, taken into account the intercluster correlation (ρ = 0.006), 
indicated that a difference of five points in mean well-being (range 0-100 and SD = 
11) and a difference of 0.5% in mean HbA1c (SD = 1.1) at a 5 % significance level 
with 80 % power could be detected with 21 adolescents in each cluster (hospital), 
thus 42 in each group.  

HRQoL intervention group 
The HRQoL intervention consisted of two parts: 1) monitoring the HRQoL right before 
the 3-monthly appointment with the paediatrician and 2) discussion of the HRQoL 
scores with the teenager during the appointment. The adolescents completed the 
PedsQL Generic and PedsQL Diabetes specific modules on a computer before the 
consultation with their paediatrician. The generic module of the PedsQL compromises 
a Physical and Psychosocial subscale. The latter consists of an emotional, social and 
school subscale.10 The Diabetes module contains items on symptoms, treatment 
barriers, treatment adherence, worries and communication.11 A total of 51 questions 
were answered on a five-point Likert scale. The computer program automatically 
calculated the subscale scores of the PedsQL, between 0 and 100, with higher scores 
representing better HRQoL. Reports with the outcomes of the PedsQL were printed 
for the paediatrician and the adolescent to be discussed during the consultation. 

Before the study, paediatricians had received a short training on how to interpret 
and discuss HRQoL scores and were offered a small guide with instructions and a list 
of the individual items of each PedsQL subscale as a backup for discussing PedsQL 
scores. Paediatricians were instructed to start with discussing Generic PedsQL scores, 
with Dutch norm scores as reference, and respectfully invite the adolescent to 
comment and discuss the outcomes. Thereafter, the Diabetes-specific subscales of 
the PedsQL were discussed, exploring possible solutions and actions. Paediatricians 
were asked to fill out a checklist to document topics and decisions. At the following 
(second and third) appointments, the paediatrician and adolescent could track and 
discuss changes in PedsQL scores over time (if any). 

Patients and parents were informed at the start of the study that parents were 
welcome to join the consultation during the last 10 minutes and of course could be 
present during the whole consultation if so wished by patient and parent.  

Control group 
The adolescents received care as usual in the control group. To control for answering 
questions on the computer before the consultation, adolescents completed a lifestyle 
questionnaire instead of an HRQoL questionnaire on the computer, with items on 
eating, drinking, leisure activities, sports and friends. Patients in the control group 
were informed that the outcomes of this measurement were not to be discussed 
during the consultation or thereafter. 
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OUTCOME MEASURES 

Baseline and follow-up assessment took place separate from the clinical 
appointments. Before the first appointment, baseline measures were assessed by 
sending adolescents and parents a questionnaire booklet on physical and 
psychosocial well-being to their home address. After the third appointment, a similar 
booklet was sent again and returned to the research team. Parent data will be 
reported elsewhere.  

Physical and psychosocial well-being  
Physical and psychosocial well-being of the adolescents was measured using the 87-
item child report version of the Child Health Questionnaire (CHQ-CF87), covering 
domains of physical, emotional, social and mental health, rated over the previous 4 
weeks.12 Scores are standardised to 0 – 100, with higher scores indicating better 
well-being. 

Depression  
Depressive symptomatology was assessed with the 20-item Center for 
Epidemiological Studies scale for Depression (CES-D).13 Items are scored on the basis 
of frequency of depressive symptoms reported in the past week, from 0 (never) to 3 
(daily). Total CES-D scores range between 0 (no depressive symptoms) to 60 (most 
frequent/severe depressive symptoms).  

Diabetes-specific family conflict  
As previous studies have shown that family conflicts contribute to poor well-being 
and glycaemic control,14,15 we decided to assess the amount of diabetes-specific 
family conflicts with the revised version of the Diabetes-Specific Family Conflict Scale 
(DFCS). The DFCS assesses the degree of family conflict on 19 management tasks, 
rated on a 3-point scale.14  Scores range from 19 (minimum) to 57 (maximum). 

Satisfaction with care  
The Patients’ Evaluation of the Quality of Diabetes care (PEQ-D) assesses the 
patients’ judgment about the quality of diabetes care over the past 12 months.16 An 
example item is: ‘the clarity of the information I receive from my doctor’. Items are 
scored on a five-point Likert scale and summated to calculate overall Quality of Care 
score, ranging from 0 to 100 (poor to optimal quality of diabetes care).  

Glycaemic control  
Glycaemic control was assessed by HbA1c values that were retrieved from the charts, 
using the assessment closest to the date of completion of the booklets.  
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STATISTICAL ANALYSES  

Scoring and substitution of missing values was performed according to manuals.12,17 
For the CHQ, in case of < 50% missing data per subscale, substitution of the mean 
was used. For the CES-D and DFCS, we substituted missing data with the mean if < 
25 % of the data was missing. None of the patients had over 25% missing data. 
After exploring the change in scores from baseline to follow-up for each group with 
paired t test or Wilcoxon’s signed-rank test in case of non-normality, repeated 
measures ANOVA analyses using general linear modelling in SPSS 14.0 were used. 

The effect of the HRQoL intervention was compared with the control group on 
physical and psychosocial well-being, satisfaction with care and glycaemic control, 
controlling for their baseline levels, and baseline characteristics (age, sex, centre, 
ethnic minority, family structure, diabetes duration and treatment regimen). 
Multilinear regression analysis was used to examine the possibility of interaction and 
confounding effects of demographic and diabetes-related variables with the HRQoL 
intervention and control group. First, the effect of the HRQoL intervention on the 
physical and psychosocial health summary and subscale scores was examined, 
controlling for its baseline score. In the next step, demographic (sex, age, centre, 
ethnic minority, family structure) and diabetes-related variables (diabetes duration, 
HbA1c and treatment regimen) as well as interaction terms with the groups were 
added to correct for possible confounders and maintained in the model if significant.  

RESULTS 

The trial profile is depicted in Figure 1. Of the 171 patients meeting inclusion criteria, 
91 (53%) agreed to participate. Baseline characteristics of the study sample have 
been reported in detail elsewhere.18 There were no differences between participants 
and non-participants in gender, age, diabetes duration or glycaemic control. Ten 
adolescents (five in each group) were lost to follow-up during the year because of 
transfer to other diabetes specialists or no-show. Those who dropped out had higher 
HbA1c levels at baseline than participants (9.9 % vs. 8.7 %, p = 0.02). There were no 
other differences on demographic and psychosocial variables. The final sample 
contained 81 patients: 41 in the HRQoL intervention group and 40 in the control 
group (Table 1). At baseline, there were no significant differences between the four 
clinics or between the HRQoL intervention and control group.  
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Assessed for eligibility across  
4 centres (n= 179) 

88 excluded 
- 8 did not meet selection criteria 
- 80 refused to participate due to no 

time or interest 

Centre randomisation  
(n=91) 

Figure 1 – Flow diagram of the participants through each stage of the trial  
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Table 1 Baseline characteristics of participating adolescents by group 
 

 HRQoL intervention 
group 

Control group 

Patients (n) 41 40 

Girls / boys (n) 19 / 22 19 / 21 

Age (year) 14.8 ± 1.1 14.9 ± 1.0 

BMI (kg/m2) 21.1 ± 3.6 21.1 ± 3.0 

Diabetes duration (year) 7.2 ± 4.3 6.2 ± 4.3 

HbA1c (%) 8.6 ± 1.4 8.8 ± 1.3 

Injections per day (%) 
   2 
   3 
   4 
   pump 

 
9.8 % 
51.2 % 
29.3 % 
9.8 % 

 
5 % 
30 % 
45 % 
20 % 

Single-parent families (n) 5 9 

Ethnic minority (n) 4 5 
 
Data are means ± SD, unless otherwise indicated. There were no significant differences between the 
HRQoL intervention and control group 

PHYSICAL AND PSYCHOSOCIAL WELL-BEING 

Main effects 
Physical and psychosocial well-being scores for the HRQoL intervention and control 
group at baseline and follow-up are shown in Appendix A1 at the end of this chapter. 

General linear modelling repeated measure analyses with correction for baseline 
levels showed a significant effect of group over time for the Psychosocial health 
summary scale of the CHQ-CH87 (p = 0.006) (Figure 2). This effect was mainly due 
to an improvement in the subscales Behaviour (p = 0.007) and Self-esteem (p 
=0.016) for the HRQoL intervention group, while the scores remained unchanged for 
the control group.  

Interaction effects 
Linear regression analyses with inclusion of the interaction terms and possible 
confounders revealed an interaction effect on the Psychosocial summary scale 
between the study groups and baseline HbA1c level (R2 = 0.382, p < 0.001). For 
lower HbA1c levels, scores of the HRQoL intervention group improved, whereas they 
remained stable in the control group. Closer inspection of the subscales revealed a 
significant interaction effect for the subscales Behaviour (R2 = 0.562, p < 0.001), 
Mental health (R2 = 0.404, p < 0.001) and Family activities (R2 = 0.370, p < 0.001). 
For adolescents with highest HbA1c values (> 9.5%), however, there was no 
difference between baseline and follow-up scores in the HRQoL intervention (or 

62 



 Monitoring and discussing HRQoL in adolescents with diabetes 5 

control) group. For the Self-esteem subscale, we found that scores improved for the 
HRQoL intervention group between baseline and follow-up, regardless of HbA1c 
values (R2 = 0.382, p < 0.001).  

No differences over time between the two groups on Physical health, family 
conflicts (DFCS) or depression (CES-D) were observed. 
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Figure 2 – CHQ Psychosocial Health sum scores at baseline and follow-up 
CHQ scores were similar at baseline for the control and HRQoL intervention groups. 
The follow-up scores were significantly higher for the HRQoL intervention group 
compared to baseline (p < 0.01). 

SATISFACTION WITH CARE 

Adolescents in the HRQoL intervention group reported to be more satisfied with their 
care (on the PEQ-D) at 1-year follow-up compared with the control group (p = 0.009) 
(Figure 3). This effect was independent of HbA1c, demographic and diabetes-related 
variables. 

GLYCAEMIC CONTROL 

At follow-up, mean HbA1c was 8.4 ± 1.6% for the HRQoL intervention group and 8.3 
± 1.3% for the control group, with no significant difference between the groups in 
decline in HbA1c levels over time (p = 0.54).  
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Figure 3 – PEQ-D scores at baseline   and follow-up . PEQ-D scores were 
similar at baseline for the control and HRQoL intervention groups. The follow-up 
scores were significantly higher for the HRQoL intervention group compared to 
baseline (p < 0.01). 

POST-HOC ANALYSES 

Change in PedsQL scores in relation to CHQ and PEQ-D scores at 
follow-up in the HRQoL intervention group 
To explore if the changes in PedsQL scores were related to CHQ-CF87 (well-being) 
and PEQ-D (satisfaction with care) scores at follow-up, we used linear regression 
analyses, controlling for baseline CHQ scores. Change in PedsQL treatment barrier 
scores were related to change in CHQ Behaviour scores (R2 = 0.612, p < 0.001, β 
treatment barriers = 0.218, p = 0.035), whereas change in the PedsQL Diabetes 
module total score was related to CHQ Self-esteem subscale, scores at follow-up (R2 
= 0.486, p < 0.001, β total diabetes = 0.478, p = 0.016). Change in the Emotional 
subscale scores of the PedsQL were related to CHQ Mental health subscale scores at 
follow-up (R2 = 0.409, p < 0.001, β emotional = 0.316, p = 0.029). Change in the 
PedsQL Psychosocial summary score (especially the Emotional and School subscales) 
was associated with the Family activities subscale of the CHQ at follow-up (R2 = 
0.693, p < 0.001, β psychosocial = 0.514, p = 0.026). PEQ-D scores at follow-up 
were not predicted by change in PedsQL scores, suggesting that the reported 
increased satisfaction with care was independent of changes in HRQoL.  
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Predictors of HbA1c at follow-up 
Because we did not find a significant change in glycaemic control, we collapsed both 
groups to explore predictors for change in HbA1c levels. In a forward linear regression 
analyses, over 20 % of the variance in change in HbA1c was explained by baseline 
HbA1c levels and amount of family conflict (DFCS scores) (R2 = 0.204, p < 0.001, β 
baseline HbA1c = -0.391, p < 0.001, β DFCS = 0.057, p = 0.024). HbA1c explained 
14.7 % and DFCS scores explained an additional 5.6 % of the variance in change. 

CONCLUSIONS 

This is the first trial to demonstrate the positive effects of periodic assessment and 
discussion of HRQoL in adolescents with type 1 diabetes as an integral part of 
diabetes outpatient care. At the 1 year follow-up, patients in the HRQoL intervention 
group reported significantly fewer behavioural problems, improved self-esteem and 
mental health, and increased participation in family activities. The adolescents in our 
study reported relatively high levels of well-being at study entry,18 yet we achieved 
clinically relevant improvements with effect sizes ranging between 0.36 (moderate) 
and 0.57 (large). Whether the same or larger effects can be established in teenagers 
with a less favourable psychological profile remains to be seen.   

Interestingly, we found that adolescents with relatively high HbA1c values at 
baseline (> 9.5%) did not show improvement (nor worsening) of psychosocial 
outcomes over time. This may reflect higher levels of complexity in these adolescents 
or may be related to how PedsQL outcomes were discussed. In this group, 
paediatricians may be inclined to focus on the importance of achieving strict 
glycaemic control, putting less emphasis on psychosocial issues. Unfortunately, we 
can not verify whether such differences in communication occurred, as we were not 
able to record the consultations. Examination of notes made by the paediatricians 
using a checklist confirmed HRQoL scores were discussed based on the assessment 
but not how that was done. Future research should, if possible, include videotaping 
to observe the behaviour of paediatricians and the interaction with the adolescent.  

The positive effect of the HRQoL intervention on psychosocial well-being was 
associated with neither improvement nor worsening of glycaemic control. HbA1c levels 
remained constant in both groups, in contrast to the often observed deterioration 
during puberty. This might be due to a study effect or a selection bias.  

The HRQoL intervention was overall well appreciated by the adolescents, 
independent of their HbA1c and whether or not there was improvement in 
psychosocial well-being. Adolescents indicated on the PEQ-D that discussing HRQoL 
during the consultation helped the paediatricians to be more supportive and offered 
more opportunities for shared decision-making. Moreover, no adverse effects of the 
monitoring procedure were reported, in concert with previous studies in adult 
populations.7,8  
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Some limitations of our study need to be mentioned. Selection bias may have 
affected our results, since about half of the eligible patients decided not to participate 
in the randomised controlled trial. Previous studies in the adolescent population also 
showed large refusal rates.19,20 Poor glycaemic control was obviously not a reason for 
decline and the variation among individual adolescents in physical and psychosocial 
well-being was quite large. It is of note that the adolescents who dropped out of the 
study did have higher HbA1c levels at baseline compared with the others.  

Another limitation is the fact that we did not assess self-care behaviour. We can 
therefore not exclude the possibility that minor changes in self-management have 
occurred, although unlikely given the stable HbA1c in both groups. In contrast to our 
expectation, the HRQoL intervention did not affect glycaemic control. We should 
acknowledge the fact that discussing HRQoL issues does not necessarily lead to 
talking about diabetes mismanagement (e.g. insulin omission) and indeed 
paediatricians were not instructed to do so in our study. It would seem worthwhile to 
test if adding a more focused assessment and discussion of self-care, using a goal-
directed ‘conversation map,’ facilitates behaviour change with subsequent 
improvements in glycaemic control.19  

In line with previous studies, family functioning, along with baseline HbA1c, 
proved to be an important determinant of glycaemic control at follow-up, with those 
having fewer family conflicts showing better outcomes.14,21 The PedsQL has good 
psychometric properties and utility 22, but it contains only one question on family 
functioning. Expanding the assessment of family functioning as part of periodic 
monitoring and discussion of HRQoL in teenagers with diabetes should therefore be 
considered.  

Based on two- to threefold increased rates of depression among teenagers with 
diabetes,23,24 screening for concurrent emotional problems is recommended in this 
age group.5,6 However, in our study, only three patients reported CES-D scores 
indicative for depression. Future studies should determine if the PedsQL is suitable as 
a screener for depressive symptoms in adolescents or whether an additional 
depression screener is needed. In more general terms, further research is needed to 
test whether systematic monitoring and discussion of HRQoL can effectively help to 
detect psychological problems at an early stage, thereby preventing further 
deterioration. 

Little is known about the optimal frequency of monitoring HRQoL. The positive 
results in our study were achieved with monitoring and discussing HRQoL every 3 or 
4 months, linked to routine outpatient visits. Further research should test whether 
less frequent monitoring, for example on an annual basis, produces the same 
outcomes across different patient groups. 

In sum, implementing a computer-assisted HRQoL intervention in routine 
paediatric diabetes care is feasible, well appreciated by adolescents and providers, 
and results in significant improvements in psychosocial well-being.  
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APPENDIX A1 

Table A1 Physical and psychosocial well-being at baseline and follow-up 
 
Measure HRQoL intervention group  control group 
 

baseline follow-up 
p-
value  baseline follow-up 

p-
value 

CHQ-CF87        

  Global health 70.69 ± 19.6 74.55 ± 19.3   67.37 ± 17.8 64.47 ± 17.0 ns 

  Physical 
   functioning 

96.95 ± 4.9 98.37 ± 4.3 ns  97.66 ± 3.5 97.66 ± 3.7 ns 

  Role/social 
    limitations - 
   emotional 

88.89 ± 16.9 94.77 ± 12.6 ns  94.59 ± 10.7 93.99 ± 14.2 ns 

   behaviour 95.10 ± 10.7 98.04 ± 6.4 ns  97.00 ± 9.3 96.40 ± 11.1 ns 

   physical 93.33 ± 16.1 98.73 ± 4.5 ns  91.39 ± 13.4 96.10 ± 13.2 ns 

  Bodily pain 75.59 ± 24.5 82.94 ± 17.0  ns  78.12 ± 11.4 78.65 ± 18.6 ns 

  Global 
  behaviour 

72.58 ± 16.4 79.24 ± 19.2 ns  75.83 ± 16.8 72.64 ± 14.0 ns 

  Behaviour 83.00 ± 9.4 86.91 ± 9.3 0.001  84.08 ± 11.1 83.07 ± 8.4 ns 

  Mental health 76.65 ± 11.0 80.38 ± 11.3 0.047  78.42 ± 11.1 80.53 ± 10.1 ns 

  Self esteem 74.84 ± 10.4 79.94 ± 10.4 0.009  75.97 ± 10.6 75.97 ± 8.7 ns 

  General health 69.26 ± 14.8 72.71 ± 14.4 ns  65.41 ± 15.0 66.53 ± 15.4 ns 

  Change in 
  health 

59.84 ± 25.3 58.09 ± 25.9 ns  58.52 ± 23.2 66.18 ± 21.2 ns 

  Family 
  activities 

83.70 ± 15.3 88.73 ± 12.3 0.023  85.09 ± 12.3 87.94 ± 14.3 ns 

  Family  
  cohesion 

73.97 ± 22.5 75.44 ± 22.3   75.00 ± 20.7 69.47 ± 19.1 ns 

  Physical health 
  summary score 

84.31 ± 10.9 88.18 ± 7.0 ns  82.70 ± 9.4 83.67 ± 11.1 ns 

  Psychosocial  
  health   
  summary score 

83.70 ± 8.7 88.01 ± 6.1 0.002  85.82 ± 7.5 85.18 ± 8.2 ns 

CES-D 8.37 ± 6.1 6.88 ± 5.7 ns  7.01 ± 5.2 5.84 ± 4.8 ns 

DFCS 25.42 ± 5.0 24.39 ± 4.8 ns  25.03 ± 5.5 24.87 ± 6.1 ns 
 
Data are means ± SD. CHQ-CF87, Child Health Questionnaire-Child Form 87 items; CES-D, Centre for 
Epidemiological Studies scale for Depression; DFCS, Diabetes Family Conflict Scale.  
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ABSTRACT 

OBJECTIVE 

In previous research we demonstrated that adding monitoring and discussion of 
health related quality of life (HRQoL) of adolescents with type 1 diabetes to routine 
consultations has a positive effect on their psychosocial well-being and satisfaction 
with care. The current study examines whether these positive effects  are maintained 
one year after the trial was terminated and patients were back to care as usual, with 
no formal HRQoL assessment.     

PATIENTS AND METHODS 

Forty-one adolescents with type 1 diabetes were followed for one year after the initial 
HRQoL intervention, in which their HRQoL had been assessed and discussed as part 
of period consultations using the PedsQL. Changes in physical and psychosocial well-
being (Child Health Queationnaire-CF87, Diabetes Family Conflict Scale, Center for 
Epidemiological Studies scale for Depression), satisfaction with care (Patients’ 
Evaluation of Quality of Diabetes care) and glycaemic control (HbA1c) were 
determined 12 months after the HRQoL intervention had ended. 

RESULTS 

One year after the HRQoL intervention, mean scores on CHQ subscales Behaviour (p 
= 0.001), Mental health (p = 0.004) and Self esteem (p< 0.001) had decreased 
whereas the Family activities subscale remained stable. Adolescents were less 
satisfied with their care (p = 0.012) and HbA1c values had increased significantly 12 
months post-intervention (p = 0.002). 

CONCLUSION 

The beneficial effects of an office-based HRQoL intervention in adolescents with 
diabetes largely disappear one year after withdrawing the HRQoL assessment 
procedure. This finding underscores the importance of including periodic assessment 
of HRQoL using standardised questionnaires in care for adolescents with diabetes. 
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INTRODUCTION 

It is well recognised that optimal care for children with a chronic illness should 
include attention for medical outcomes, as well as quality of life.1 The measurement 
of health-related quality of life (HRQoL) has found its way in research, and is 
increasingly advocated to be included in routine care.2 Guidelines recommend 
periodic evaluation and discussion of children’s HRQoL as integral part of diabetes 
care, to ensure recognition of the child’s perspective, identify psychosocial barriers 
and promote healthy coping.3,4 We recently demonstrated in a randomised controlled 
trial (RCT) that monitoring and discussing HRQoL as part of routine diabetes practice 
indeed improves the psychosocial well-being of adolescents with diabetes, as well as 
their satisfaction with care.5 In this trial, four paediatric outpatient clinics were 
randomly assigned to the HRQoL intervention or care as usual for a period of twelve 
months, with three successive appointments, scheduled approximately every three 
months. For the HRQoL intervention, the generic and diabetes specific module of the 
PedsQL were filled out on a computer by the teenagers, prior to their appointment 
with the paediatrician. The outcomes (standardised PedsQL scores) were then 
discussed during the consultation.  

The question that arises is whether the intervention effects sustain over time, 
after having withdrawn the HRQoL assessment procedure that was part of study. One 
could expect a ‘carry-over’ effect, which would imply that paediatricians (and 
patients) have learned to effectively discuss HRQoL issues during the consultation as 
a result of the experiment. If this was to be true, then implementing a systematic 
HRQoL assessment procedure in clinical practice could be regarded as an educational 
intervention, with no need for continued assessment of standardised self-report 
measures such as the PedsQL. However, screening literature suggests that training 
alone does not significantly improve the recognition of mental health problems in 
medical professionals if not complemented by use of a screening tool.6,7 Little is 
known about the recognition and management of psychosocial issues in adolescents 
without some sort of formal assessment. Our positive findings using a computerised 
HRQoL assessment demonstrated the added value of a systematic evaluation of 
psychosocial well-being to using non-specific questions, like “How are you?”, that 
adolescents generally find hard to respond to.8 

We designed our study to allow for a prospective data collection over 12 months 
after the first phase of the RCT was finished. The second phase of the study included 
a cross-over, following which the adolescents in the initial control condition were now 
offered the HRQoL intervention and the initial HRQoL intervention group returned to 
care as usual. The focus of this article is on the post-trial effects for the initial HRQoL 
intervention group, when the structured assessment of HRQoL was no longer 
available to them as part of clinical routine. A stabilisation or improvement of well-
being scores could indicate a carry-over or learning effect following the first phase. A 
decrease in well-being scores would implicate that the observed beneficial effects of 
addressing HRQoL as part of the consultation is dependent on the continued 
availability of a structured assessment of HRQoL.  
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METHODS 

PARTICIPANTS 

Participants in the age range 13 - 17 were recruited from four paediatric diabetes 
clinics in the Netherlands. Exclusion criteria were: diabetes duration < 6 months, 
mental retardation and not fluent in the Dutch language. At 12 months, 41 
adolescents had completed the HRQoL intervention and could be included in the 
second phase of the study described here. Their characteristics are described in Table 
1. The study was approved by the Medical Ethical committees of the participating 
centres; written informed consent was obtained from patients and parents.  
 
Table 1 – Demographic and diabetes-related characteristics 
 

Patients (n) 41 

Girls / boys (n) 19 / 22 

Age (year) 15.7 ± 1.1 

BMI (kg/m2) 21.1 ± 3.4 

Diabetes duration (year) 8.0 ± 4.3 

Injections per day (%) 
  2  
  3  
  4  
  pump 

 
9.8% 
43.2% 
34.1% 
12.2% 

HbA1c (%) 8.4 ± 1.6 

Single parent families (n) 5 

Ethnic minority (n) 4 
 
Data are means ± SD, unless otherwise indicated.  

DESIGN 

The first phase of the study was described in detail elsewhere.5 Here, we focus on 
the second phase of the study where we studied the long-term effect in the group 
who was previously exposed to the HRQoL intervention for 3 subsequent clinic 
appointments.  

In the first phase, the adolescents’ HRQoL was assessed right before each 
appointment with the paediatrician using a computerised version of the generic and 
diabetes specific modules of the PedsQL.9 The outcomes were directly printed for the 
paediatrician and the adolescent and discussed during the consultation. Detailed 
information on the HRQoL intervention can be found elsewhere.5 

In the second phase starting 12 months after the start of the trial the HRQoL 
assessment was removed from the consultation routine and changes in psychological 
outcomes and HbA1c were assessed over a one year period. 
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OUTCOME MEASURES 

After 12 and 24 months, a booklet of questionnaires similar to the one at baseline 
was sent to the home address of the adolescents and returned to the research team.  

Physical and psychosocial well-being  
Physical and psychosocial well-being of the adolescents was measured using the 87-
item child report version of the Child Health Questionnaire (CHQ-CF87), covering 
domains of physical, emotional, social and mental health, rated over the previous 4 
weeks.10 Scores are standardised to 0 – 100, with higher scores indicating better 
well-being. 

Depression  
Depressive symptomatology was assessed with the 20-item Center for 
Epidemiological Studies scale for Depression (CES-D).11 Items are scored on the basis 
of frequency of depressive symptoms reported in the past week, from 0 (never) to 3 
(daily). Total CES-D scores range between 0 (no depressive symptoms) to 60 (most 
frequent/severe depressive symptoms).  

Diabetes-specific family conflict  
As previous studies have shown that family conflicts contribute to poor well-being 
and glycaemic control,12,13 we decided to assess the amount of diabetes specific 
family conflicts with the revised version of the Diabetes-specific Family Conflict Scale 
(DFCS). The DFCS assesses the degree of family conflict on 19 management tasks, 
rated on a 3-point scale.12 Scores range from 19 (minimum) to 57 (maximum). 

Satisfaction with care  
The Patients’ Evaluation of the Quality of Diabetes care (PEQ-D) assesses the 
patients’ judgment about the quality of diabetes care over the past 12 months.14 An 
example item is: ‘the clarity of the information I receive from my doctor’. Items are 
scored on a 5 point Likert scale and summated to calculate an overall score, ranging 
from 0 to 100 (poor to optimal quality of diabetes care).  

Glycaemic control  
Glycosylated haemoglobin (HbA1c) values as an index of glycaemic control over the 
past 6 – 12 weeks, were retrieved from the medical charts, using the assessment 
closest to the date of completion of the booklets.  

STATISTICAL ANALYSES  

Scoring and substitution of missing values was performed according to manuals.10,15 
For the CHQ, in case of < 50% missing data per subscale, substitution of the mean 
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was used. For the CES-D and DFCS, we substituted missing data with the mean if 
<25 % of the data was missing. None of the patients had > 25% missing data.  

Repeated measures ANOVA analyses using GLM (general linear modelling) in 
SPSS 14.0 was used to examine the change in scores over time. Forward multilinear 
regression analysis was used to examine predictors of change in scores. First, the 
effect of the score at 12 months was examined to explore if the change in scores was 
equal along the whole range of well-being scores and HbA1c levels. In the next step, 
demographic (gender, age, ethnic minority, family structure) and diabetes related 
variables (diabetes duration, HbA1c, treatment regimen) as well as interaction terms 
were added. In the last step, we added the DFCS and CES-D scores as possible 
predictors for the CHQ subscales and in case of HbA1c as dependent variable, CHQ 
subscale, DFCS and CES-D scores.  

RESULTS 

Of the 41 adolescents who were in the study at the first follow-up, we have no data 
on psychosocial well-being of 6 adolescents at 24 months. Those who dropped out in 
the second phase had higher HbA1c values at the start of the study (p = 0.001), but 
not at 12 months (p = 0.74).   

PHYSICAL AND PSYCHOSOCIAL HEALTH 

Repeated measures indicated that the improvements observed at 12 months were 
not sustained at 24 months, but dropped back to baseline levels for the Behaviour (p 
= 0.001), Mental Health (p = 0.004) and Self-Esteem (p < 0.001) subscales of the 
CHQ (Figure 1 A). Moreover, the adolescents rated their Global Health (p = 0.011) 
and General Health (p = 0.012) significantly worse at 24 months compared to 12 
months. A drop in scores was not seen in diabetes related family conflicts (DFCS) and 
the Family Activities subscale of the CHQ. Interestingly, scores on the Family 
Activities scale remained stable at 24 months and still were higher compared to 
baseline scores (p = 0.024),and the scores on the DFCS significantly improved at 24 
months compared to baseline (p = 0.032).  

Lower Self-Esteem scores at 24 months were predicted by a longer diabetes 
duration (β = 0.90, p = 0.029) and more diabetes related conflicts (β DFCS = - 0.89, 
p = 0.026). Gender was associated with the Global Health scores at 24 months, with 
girls reporting lower scores (β girls = -15.82, p = 0.033). More diabetes related 
conflicts predicted Global Health as well as General Health (β = -2.11, p = 0.004 and 
β = -1.19, p = 0.033 respectively).  

The change over time did not significantly depend on the level of well-being at 12 
months. No effects were found on the CES-D. 
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Figure 1 – A) The improvement from baseline to 12 months was significant 
(p<0.01) for all four CHQ subscales. The decrease in scores from 12 to 24 months 
was significant for the Behaviour, Mental Health and Self esteem subscales.  
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Figure 1 – B) The rise in HbA1c levels from 12 to 24 months was significant (p = 
0.002). 
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SATISFACTION WITH CARE 

Scores on the PEQ-D at 24 months were significantly lower compared to 12 months 
(p = 0.012), and back to the level of original baseline scores.  

GLYCAEMIC CONTROL 

HbA1c levels were significantly higher at 24 months compared to 12 months (8.9% vs. 
8.4%, p = 0.002) (Figure 1 B), a change that appeared independent from HbA1c 
levels at 12 months. 

DISCUSSION 

This long-term follow-up study is the first to show that the beneficial effects of 
monitoring and discussing HRQoL as part of routine diabetes care for adolescents do 
not sustain in the absence of a formal assessment. Except for family activities, all 
established psychological improvements failed to sustain when the intervention was 
brought to an end. Also, glycaemic control worsened significantly as illustrated by 
higher mean HbA1c values in the post-trial period. These findings strongly suggest 
that use of standardised measurement is needed to ‘flag’ psychosocial issues that 
warrant attention and guide the discussion with the adolescent with diabetes. The 
need for a standardised assessment is also underscored by the fact that 
paediatricians and patients often have a different perspective on the child’s HRQoL.16 
Taking the adolescent’s questionnaire responses as a starting point for discussing 
HRQoL, rather than the paediatrician’s view, would seem the appropriate choice. 

In addition to facilitating the communication between adolescents and 
paediatricians, the implementation of HRQoL in routine outpatient care provides 
health care professionals the opportunity to detect serious psychological problems 
that otherwise are likely to be missed. It is known that in adolescents with diabetes, 
depression is two to three times more prevalent compared to healthy peers,17,18 but 
the detection rate for psychological problems by health care professionals is generally 
poor.19,20 Moreover, in children attending a rheumatology clinic, HRQoL assessments 
were found to impact significantly on the process of clinical decision making.21 These 
results add to our finding that a structured assessment of HRQoL is required to 
improve well-being and satisfaction with care, and would generalise to children with 
other chronic illnesses. 

Overall, there were only a few differential effects on the decrease in scores. 
Adolescents with lower well-being scores dropped as much as those which higher 
scores, suggesting better well-being does not provide protection against withdrawal 
of the monitoring procedure.  

It is of interest that glycaemic control of adolescents worsened after the formal 
assessment of HRQoL was withdrawn. In the group of adolescents who were in the 
control condition in the RCT and received the HRQoL intervention in the last twelve 
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months, glycaemic control did not worsen, but improved even more (data not 
shown). It therefore seems that the intervention has a protecting effect when it 
comes to the HbA1c rising during puberty. Hormonal and psychosocial changes related 
to puberty can seriously complicate the diabetes regulation and adolescents with type 
1 diabetes as a group display the worst glycaemic control compared to other age-
groups.22,23 The rise in HbA1c values starts around 10 years of age, with its peak at 
15-17 years, girls later then boys.24-26 With the mean age at the start of this study 
being 14.7 years, the youngest being 13 years old, adolescents in our study had 
probably all reached puberty and most of them were already in poor glycaemic 
control.27 Together with the small age range it is plausible we found no effect of age 
or gender on glycaemic control. It should be investigated if starting the monitoring 
and discussion of HRQoL prior to the start of puberty prevents HbA1c values from 
rising at all.  

Whereas the well-being scores on psychological outcomes went back to baseline 
levels, the established improvements in family activities and diabetes related family 
conflicts indicated that the changes in family functioning are longer lasting. Although 
the role of the parents in the HRQoL intervention was minimal, personal 
communications with the teenagers revealed that they also talked with their parents 
about the outcomes. This may have helped parent and adolescents to reflect on 
diabetes management issues and thereby enhance family functioning. Previous 
studies have shown that less family conflicts are associated with lower HbA1c 
values,5,13,28 which is an additional reason to examine in the future how the 
discussion about the adolescent’s HRQoL between teenagers and parent influences 
family functioning. 

Some limitations of our study need to be mentioned. Selection bias may have 
impacted our results, as about half of the eligible patients decided not to participate 
in the RCT. Previous studies in the adolescent population also showed large refusal 
rates,29,30 limiting external validity. Yet, poor glycaemic control was obviously not a 
reason for decline and the variation among individual adolescents in physical and 
psychosocial well-being was quite large.27 It is of note that the adolescents who 
participated but dropped out of the study did have higher HbA1c levels at baseline 
compared to the others.  

Since we were not able to record the consultations, we can not prove that the 
discussions during the intervention period differed from care as usual. Notes of the 
consultations made by the paediatricians, in the first phase strongly suggest the 
HRQoL issues were indeed addressed and discussed, but no data are available for the 
second phase. 

The drop in well-being and satisfaction scores and rise in HbA1c values could be 
related to a disappointment effect. Withdrawing the positively evaluated HRQoL 
intervention could have resulted in a stronger decrease in well-being and glycaemic 
control than one would have seen if patients had not been exposed to such 
procedure at all. Alternatively, it could be argued that the negative effects were due 
to time, since we followed the teenagers for twelve months without a control group. 
This however, seems unlikely, as we did not observe a change in scores in the first 
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phase of the study in the control group over twelve months.5 Previous research also 
indicated that the physical and psychosocial well-being of adolescents with diabetes 
remained stable over twelve to twenty-four months.13,31 Long-term research is 
warranted to test if the beneficial effects of monitoring HRQoL sustain beyond twelve 
months if continued at a three-month interval. It is unknown if continuation 
ultimately results in perhaps habituation, causing loss of effect.   

CONCLUSIONS 

The beneficial effects of an office-based intervention in adolescents with diabetes 
largely disappear one year after withdrawing the HRQoL assessment procedure. This 
finding underscores the importance of including periodic assessment of HRQoL using 
standardised questionnaires in care for adolescents with diabetes. 
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In the introduction of this thesis it was acknowledged that health related quality of 
life (HRQoL) is an important outcome on its own in the treatment of adolescents with 
diabetes. Regular attention for the HRQoL can help health care professionals and 
adolescents decide on the optimal treatment. Implementation of an HRQoL 
assessment in routine adult care has proven to be beneficial, but had not yet been 
studied in adolescent with diabetes. This led to the central research question of this 
thesis:  
 

Does monitoring and discussing the HRQoL in adolescents with 
diabetes in routine practice improve their psychosocial well-being, 
satisfaction with care and glycaemic control? 

 
To test this hypothesis we set out a multi-centre randomised controlled trial (RCT) in 
four paediatric diabetes outpatient clinics in the Netherlands. Additional studies gave 
us the opportunity to examine the level of well-being of the participating adolescents 
with diabetes compared to the general Dutch population and to examine what 
happened when the formal assessment of HRQoL was withdrawn. 

Based on the findings reported in the previous chapters, we concluded the 
following: 

 
The level of well-being of teenagers with diabetes is not different 
from that of teenagers without diabetes according to the 
adolescents themselves and their parents. 
Still, monitoring and discussing HRQoL in routine practice has a 
positive effect on the psychosocial well-being of adolescents with 
type 1 diabetes as well as their satisfaction with care, but not on 
glycaemic control.  
However, the positive effects do not sustain in the absence of the 
computerised assessment procedure. This suggests that a formal 
assessment of HRQoL is crucial to maintain optimal well-being and 
glycaemic control. 

 
These conclusions correspond with previous studies comparing adolescents with and 
without diabetes and studies in adult populations on implementing assessment of 
HRQoL in routine care. It expands on existing knowledge regarding the withdrawal of 
the formal assessment. This is the first study to examine the effect of monitoring and 
discussion of HRQoL in routine paediatric diabetes care. In the following sections the 
conceptual and methodological considerations of HRQoL and the randomised 
controlled trial will be discussed, as well as clinical implications and directions for 
future research.  
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HEALTH RELATED QUALITY OF LIFE  

HRQOL AND WELL-BEING 

In the introduction it was mentioned that the term HRQoL is a comprehensive and 
complex concept for which no universally accepted definition is available.1 The 
general agreement in the literature is that HRQoL can be viewed as a psychological 
construct which describes the physical, role activities, psychological and social 
aspects of well-being and functioning from the patient perspective.2-4 We used the 
terms HRQoL and well-being throughout this thesis to distinguish between the actual 
intervention (measuring and discussing HRQoL) and the outcomes (physical and 
psychosocial well-being). 

The psychological component is often taken together with the social component 
and combined to psychosocial well-being. HRQoL instruments, like the CHQ and 
PedsQL used in this thesis, often differentiate between physical and psychosocial 
well-being by calculating separate subscale scores.  

The CHQ was used as an outcome rather than the PedsQL to avoid contamination 
of the outcome assessment of changes in physical and psychosocial well-being over 
time by the HRQoL intervention questionnaire itself (i.e., adolescents in the HRQoL 
intervention group had completed the PedsQL questionnaire repeatedly as part of the 
intervention, whereas adolescents in the control group had not). 

MONITORING VERSUS SCREENING 

It should be realised that there is a difference between monitoring HRQoL and 
psychological screening, both in methodology and purpose. Screening for 
psychological disorders like depression, anxiety, problematic eating and behavioural 
problems, aims to detect psychological disorders and requires specific diagnostic 
instruments used by trained mental health specialists. Monitoring HRQoL has a 
broader scope and is doable for paediatricians and nurses with little training as this 
thesis proved. In a stepped care model, the outcomes of the HRQoL questionnaires 
could be indicative for further screening when there is an indication by low or deviant 
scores. Most teenagers with diabetes are doing fairly well and it would be undesirable 
and perhaps unethical to bother them repeatedly with seemingly irrelevant questions. 
This does require the HRQoL instrument used to have good psychometric properties 
and high sensitivity in particular, in order not to miss problems that warrant clinical 
attention. Finding the right balance between a comprehensive assessment 
(monitoring) of relevant domains and a short, practical, patient-friendly procedure is 
a challenge. At the end of this chapter, this important topic will be revisited. 
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HRQOL AND DIABETES 

The levels of physical and psychosocial well-being of adolescents with diabetes were 
on average equal to those found in a general Dutch school population (chapter 3). 
This raises the question if it is in fact necessary to address the HRQoL of the 
teenagers, if they appear to do well already. Interestingly, our results showed that 
there was room for improvement (chapter 5), which might implicate that monitoring 
and discussing HRQoL can be beneficial for all adolescents (with and without 
diabetes) as a way to achieve higher levels of well-being.  

In contrast to previous studies,5,6 we found the prevalence of depression not to 
be elevated. It should be noted that the CES-D is not a diagnostic instrument for 
clinical depression, which makes comparisons with other studies somewhat difficult, 
but still the number of children with severe depressive symptoms small. In a large 
study in the United States, using the CES-D as well, the prevalence of 
moderately/severe depressive symptoms was 8.6%, in contrast to 3.3% in our 
population.6 This may be due to a selected population as about half of the 
adolescents decided not to participate or due to cultural differences. Other research, 
however, support our findings of good well-being in adolescents with diabetes.7-10  

Glycaemic control was clearly not optimal with a mean HbA1c at the start of the 
study of 8.8%, and over 80% of the adolescents having HbA1c levels above the 
recommended 7.5%, as defined by the ISPAD.11 Good glycaemic control during 
adolescence is critical for future health,12 but HbA1c is not indicative for the perceived 
HRQoL. The relationship between glycaemic control and well-being is complex. Acute 
hypo- and hyperglycaemia can affect social relationships and daily activities, thereby 
compromising HRQoL.13-17 Then again, diminished psychosocial well-being can 
complicate diabetes management and negatively affect HbA1c values. Research 
studies on the relationship between HRQoL and glycaemic control are conflicting and 
predominantly cross-sectional.7-9,18-29 In this thesis we found small to moderate cross-
sectional associations between better HRQoL and worse glycaemic control (chapter 
3), but on the long term these associations were not replicated, except for family 
functioning, as did other long-term studies.21,30,31 More behavioural problems are 
found to be an additional predictor of future HbA1c levels.16,24,32 This suggests that 
some domains of HRQoL are more directly linked to glycaemic outcomes than others 
and should be monitored closely over time to anticipate on deterioration of glycaemic 
control. 

METHODOLOGICAL CONSIDERATIONS 

DESIGN 

The study consisted of two phases. The first phase, the RCT, enabled us to answer 
the main research question of this thesis. We applied randomisation at centre level 
instead of paediatrician or patient randomisation to avoid an experimenter bias. This 
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means, we avoided contamination, i.e., paediatricians treating teenagers in the 
control group as well as teenagers in the HRQoL intervention group. In addition, it 
allowed paediatricians to treat adolescents from their colleagues if necessary.  The 
risk could have been that the centres differed in populations, but analyses revealed 
that the centres were comparable. 

The additional second phase was set up to give the initial control group the 
possibility to implement the HRQoL intervention. The other two centres returned in 
this last phase to care as usual which gave us the possibility to examine what 
happened when the formal assessment of HRQoL was withdrawn (chapter 6). 
However, there was no control group left with care-as-usual in both two phases, so it 
might be argued that the conclusions made in chapter 6 are due to a time effect. Yet, 
in the first phase of the study, no effect over time was found in the control group, 
which suggests that the decrease of scores is indeed attributed to the withdrawal of 
the HRQoL assessment.  

The positive results were found after one year, but it is unknown what would 
happen with the levels of well-being at the long-term, after 2 or 5 years, if the 
HRQoL intervention will be continued. Future research is necessary to examine if 
further improvements, stabilisation or deterioration of well-being will be established. 
But the results in chapter 6 show that withdrawal of the assessment will result in 
deterioration of well-being levels.  

INTERNAL VALIDITY 

Selection bias  
Internal validity of the study refers to whether or not the results are correct for the 
targeted population. Selection bias, which refers to systematic differences between 
the comparison groups that exist before the start of the intervention, is a major 
threat to internal validity. Although we applied randomisation of the centres in this 
study, pre-existing differences between the centres could have influenced the results. 
The four diabetes outpatient clinics were selected on similar clinical routines, the 
availability of psychological staff and the number of patients served, but centre 
differences still could have existed. Fortunately, the four centres and the two groups 
did not differ on demographic and diabetes related variables. Although there seemed 
to be a difference between the HRQoL intervention and control group regarding 
treatment regimen, this was not statistically significant and inclusion in the analyses 
did not result in different outcomes. 

Drop-out  
Of the teenagers included, 23% did not complete the study. Selective drop-out of a 
study might compromise internal validity. There was no difference in drop-out 
between the four centres, so the monitoring and discussion of HRQoL was not a 
reason to quit. The most common reason for excluding adolescents from the study 
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was missing appointments. The study protocol stated that appointments were to be 
scheduled every 3 months, with some margin around it. However, when 
appointments were cancelled and too much time passed by since the last 
appointment, adolescents had to be excluded in order to make valid conclusions. The 
adolescent who did not complete the study showed higher HbA1c levels at baseline 
compared to those who remained in the study. We should therefore be careful with 
generalising the conclusion to adolescents with the highest HbA1c levels.  

Hawthorne effect 
We can not rule out the possibility that the effects we found were due to the so-
called ‘Hawthorne effect’. This refers to behaviour changes resulting from additional 
attention associated with being part of a study.  We did control for completing 
questions on a computer by offering a lifestyle questionnaire to the control group, 
however, the extra attention provided by the paediatricians in the HRQoL intervention 
group was not offered to the control group. In case of a Hawthorne effect, one would 
suspect more favourable scores on all outcomes that were measured with self-report 
questionnaires. Yet, in the present study, beneficial effects were only found on the 
Behaviour, Self-Esteem, Mental Health and Family Activities subscales of the CHQ and 
the PEQ-D, but not on the other CHQ subscales and the Diabetes Family Conflict 
Scale and CES-D. These findings suggest that the results were not biased by a 
Hawthorne effect. 

Fidelity 
The paediatricians in this study were primarily responsible for discussing the HRQoL 
outcomes. However, in the actual practice, it turned out that the diabetes nurses 
were discussing the outcomes in addition to or instead of the paediatricians. Although 
all paediatricians and nurses received a short training in how to handle the 
monitoring outcomes, individual differences in communication styles were likely to 
maintain. The number of patients was too small to examine differences in outcomes 
between paediatricians and/or nurses. It should in principle not make a difference 
who discusses the outcomes, as long as they are motivated, skilled and accepted by 
the patients. In adult research, diabetes nurses were responsible for the discussion 
about the patients’ well-being.33 

Unfortunately, we were not able to record the consultations. Examination what 
was written down by the paediatricians confirmed that the HRQoL scores were indeed 
discussed. In addition to the PEQ-D, we conducted interviews with 20 of the 
participating adolescents about their views on the monitoring and discussion of 
HRQoL in their routine care. Their comments on the different aspects of the 
monitoring and discussion procedure are stated in the boxes throughout this chapter. 
The improvement in satisfaction with care scores as measures by the PEQ-D was 
most profound on the following items: ‘The usefulness of the information I received 
from the doctor’, ‘The support given by the doctor’, ‘The extent to which the doctor 
knows about the problems and treatments discussed at previous appointments’, ‘The 
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opportunity to share decisions with the doctor about the treatment of my diabetes’. 
These records all confirm the discussion of the HRQoL outcomes. 

 

 

 
‘It is a good idea to discuss it, that way the doctor can do something with it. The 

doctor took me seriously, he wrote down what I told him, listened well and 
answered my questions and problems.’ 

Kelvin, 16 years 

With no records of the consultations, we do not know exactly what aspect of 
monitoring and/or discussion of HRQoL affected the adolescents. We thought it could 
give the adolescents and perhaps the paediatricians an uneasy feeling of being 
watched, which could have decreased participation rates. Previous research in adults 
has shown that completing a questionnaire without feedback of the outcomes may 
have a positive effect on patient well-being, although less compared to inclusion of 
discussion of the outcomes.34 Including a third group in future research that only 
completes the HRQoL questionnaire, without discussing the outcomes, could separate 
the effects of the two aspects. 

Sample size and clinical relevant differences 
To ensure statistical power, it is essential to include a sufficient number of 
participants. Sample size calculations in chapter 5 indicate that the number of 
adolescents in this study was just enough to detect relevant differences in well-being 
and glycaemic control.  

To estimate if a statistical significant difference is a difference of clinical 
relevance, effect sizes can be calculated. Cohen’s d effect size is one of the most 
widely used effect sizes; 0.2 is indicative of a small effect, 0.5 a medium and 0.8 a 
large effect size.35 The improvements in psychosocial well-being were moderate 
(mean 0.47), which is quite satisfactory for a relatively light intervention. For 
example, the meta-analysis of Winkley et al. found that the pooled estimate of the 
mean effect of psychological interventions on psychological distress was moderate 
(0.46).36 In contrast to our study, these reviewed psychological interventions require 
trained interventionists (psychologist or nurse) and were offered as an adjunct to 
regular clinical care.  

Questionnaires 
Well validated and reliable measures are of great importance for the validity of the 
study. In view of the already extensive battery of questionnaires and the lack of a 
validated instrument, we did not include a measure of diabetes self-management. 
Although the unchanged HbA1c values gives us little reason to believe the intervention 
had a significant impact on the patients’ self-management behaviours, it would have 
been interesting to have data on self-care over time.  The measures used in the 
study will be discussed next.  
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Outcome measures: CHQ, DFCS, CES-D and PEQ-D 

Child Health Questionnaire 
At the start of the study, the CHQ was recognised as the most widely used, generic 
questionnaire in children with diabetes. Further on, Dutch norm scores were 
available, allowing us to compare the well-being of our diabetes group with the 
general school population. The CHQ is able to distinguish between physical and 
psychosocial well-being, subdivided in relevant subscales, addressing the domains of 
interest. This gave us the opportunity to examine thoroughly on which domains 
changes were established.  

Diabetes Family Conflict Scale  
The DFCS was included in the study, because the amount of diabetes related conflict 
is known to be related to glycaemic control and well-being.7,20,37 The DFCS is well 
validated in the US, but not in the Netherlands. However, there is no such measure 
available in Dutch and we therefore decided to translate the DFCS. Future validation 
studies need to determine if the DFCS is as reliable and valid in the Netherlands as in 
the US.  

Center for Epidemiological Studies-Depression scale  
To assess depressive symptoms, we used the CES-D. Although originally designed for 
adults, it has repeatedly been used in adolescents. The CES-D is not a diagnostic 
instrument for clinical depression, but a screening tool to identify persons who have 
experienced symptoms of depression. Different cut-off scores have been used in 
these studies to screen for depressed mood and up to now there is no general 
agreement. The cut-off score of 16 as used in adults to define case of depression, 
has yielded mixed reports in adolescents.38-41 A cut-off of 24 was suggested to 
improve the correlation with DSM defined depression.42 Similar to large longitudinal 
studies in adolescents, including diabetes patients, we adapted this cut-off score and 
stratified depressive affect as “minimal” (0 – 15), “mild” (16 – 23), and 
“moderate/severe” (24 – 60).6,43 This proved to be an acceptable stratification, when 
related to the WHO-5 and Mental Health subscale of the CHQ.  

Patients’ Evaluation of the Quality of Diabetes care  
The PEQ-D evaluated the opinion of the teenagers about the care they received from 
their paediatricians. This questionnaire is developed for adults and for this study 
altered in words for adolescents. The design of this questionnaire has good face and 
content validity in the adult population, but this has not been studied in teenagers 
yet. However, the topics addressed in the PEQ-D were of particular relevance for this 
study, since a majority of items asks about the received support and information.  
Although the PEQ-D seemed to be appropriate in our adolescent population, further 
validation of this instrument is recommended.  
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HRQoL intervention: PedsQL 

In the past 10 to 15 years, there has been a rapid growth in the development of 
HRQoL measures.44 In a recent survey, 100 instruments were identified, measuring 
generic HRQoL as a whole or one of its components. In addition, forty diabetes-
specific instruments, including five HRQoL instruments, were identified.45 For our 
review on suitable measures for monitoring HRQoL in clinical practice (chapter 2), we 
focused on those instruments that were already used in adolescent diabetes 
populations to be able to examine the validity in this group. However, this means that 
there could have been other instruments that are suitable as well. Even so, the 
PedsQL proved to be useful in this study and was appreciated by the participating 
adolescents.  
 

 

 
‘The questions were easy and logical, I understood them all.’ 

Danny, 16 years 
 

‘I liked filling out the questionnaires, it was a bit exciting.’ 
Danique, 14 years 

When implicating HRQoL in routine care with discussion of the subscale scores 
and single items, measures should reflect the adolescents’ experience and be 
sensitive to change in each adolescent him/herself. As concluded in chapter 2, 
research in responsiveness of generic as well as diabetes specific HRQoL 
measurement is lacking. The reliability of HRQoL instruments on an individual level is 
even less examined. Although the PedsQL is a well validated and reliable instrument, 
it has never been tested in routine diabetes care. The PedsQL appears to represent 
the experience of the adolescents and is suitable for facilitating the discussion on 
HRQoL. 

 

 
‘I liked it when the outcomes corresponded with the way I thought I was doing. It 

was a confirmation in black and white, nice.’ 
Ilse, 16 years 

There is a delicate balance between completeness and utility. To get a 
comprehensive picture of the HRQoL of the teenagers, all relevant areas should be 
addressed with several questions. However, this lengthens the assessment, which 
might be undesirable in terms of time and burden. As far as we could observe, the 
adolescents did not miss important issues in the PedsQL.  

However, in terms of HRQoL, it lacks items on family functioning. On top of that, 
information on diabetes management might be useful for the paediatricians to relate 
HRQoL to glycaemic control. Ways of expanding the HRQoL questionnaire, without 
lengthening the assessment will be discussed at the end of this chapter. 
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‘The questionnaires addressed all relevant topics’ 

Alette, 17 years 

EXTERNAL VALIDITY 

To ensure external validity, allowing for generalisation of results to the whole 
population of adolescents with diabetes, the selection of patients for the study should 
aim at including a representative sample. To maximise the variation in participants in 
terms of ethnicity, education and health care delivery, we included four diabetes 
outpatient clinics, of which two were located in a city and two in the suburbs. 

Adolescents are particularly focused on their current wishes and needs. Asking 
the teenagers to commit to a study for two years and to complete the same booklet 
with extensive well-being questionnaires three times in those years proved difficult. 
Besides inviting the adolescents by letter, we also contacted them by phone and 
paediatricians and nurses asked the teenagers to participate. Nevertheless, almost 
half of the eligible adolescents declined participation before the start of the study, 
due to no time or interest.  

Participants did not differ from non-participants regarding age, gender or 
glycaemic control, but we do not know if level of well-being, treatment regimen or 
family composition were of influence (chapter 5). The percentage of adolescents from 
another ethnicity in the study did not correspond with that in the clinics, and it is 
known that that the prevalence of type 1 diabetes is higher among adolescents of 
Moroccan decent.46 It seemed that adolescents from another ethnicity were more 
likely to decline participation. One explanation might be that the parents experienced 
language difficulties, and were not able to complete the Dutch questionnaires on their 
child’s well-being. 

The number of participants was relatively small and the four centres were all well 
equipped with specialised paediatricians and psychological staff available. 
Extrapolation of the results to different clinical settings and ethnic minorities requires 
therefore additional research. 

CLINICAL IMPLICATIONS 
Implementation of HRQoL in routine practice consisted of two parts: the monitoring, 
i.e., routine assessment of HRQoL of the adolescents and the subsequent feedback 
and discussion of the outcomes with the paediatrician.  
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MONITORING PROCEDURE 

The generic and diabetes specific modules of the PedsQL were computerised to 
ensure completion of all items and to allow for automatic scoring and print-outs of 
the subscale scores. In addition to or instead of completing the questionnaires on a 
(standalone) computer within the hospital, a web-based version of the questionnaires 
could be useful. As most families in the Netherlands have access to the internet, 
children can complete the questionnaires at home, prior to the appointment.  This 
way the assessment does not interfere with the busy clinics in terms of burden on 
staff, space and equipment. 

As mentioned in the introduction, the monitoring procedure consisted not only of 
the PedsQL, but contained the Pictorial Representation of Illness and Self Measure-
Revised II (PRISM-RII) as well. Results of the PRISM-RII are not discussed as part of 
this thesis, but the novelty and appreciation of the instrument by patients as well as 
the paediatricians and nurses merits a short discussion. The visual instrument asks 
the teenager to first decide on how big the diabetes is for them, indicated by a one of 
three circles, and then place the circle somewhere in their life (a fixed circle in the 
centre), in relation to themselves. Evidence to date suggests that the size of the circle 
(and not so much the distance in relation to themselves) is associated with suffering 
and diabetes distress.47 There are no normative data available yet and validation is in 
progress. In the monitoring procedure, the PRISM-RII was used primarily to start the 
conversation about diabetes and the adolescent’s life in an explorative, non-
judgemental way. It basically invites the teenager and the paediatrician to focus on 
how diabetes fits into the patients’ life. Besides the lack of validation and norm 
scores, we noticed that some adolescents had problems completing this instrument at 
the first appointment. It could be that not all teenagers read the instructions well, 
because with explanation of the paediatricians, they all understood the concept and 
discussed the intended position of the circle. The PRISM-RII is a promising 
instrument and works very well as a ‘talking tool’. Future research should investigate 
if this instrument could be used as an outcome in research in adolescents as well.  

FEEDBACK AND DISCUSSION OF HRQOL OUTCOMES 

Minimal training proved sufficient for paediatricians and nurses to handle the PedsQL 
outcomes. We provided them with a hand-out of the items of the PedsQL and 
available norm scores. The hand-out also contained suggestions on how to start the 
discussion about the outcomes in a non-judgemental and positive way. A trained 
psychologist, with experience in HRQoL questionnaires is however required to train 
the paediatricians and nurses in interpreting the HRQoL outcomes and executing the 
subsequent discussion.  

Since we did not have the opportunity to record the consultation, we do not know 
how the HRQoL outcomes were discussed. Although we trained the paediatricians, 
pre-existing differences in communication style probably continued to exist. Future 
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research might include video-taping to observe the behaviour of paediatricians and 
the interaction with the adolescent. 

Discussing HRQoL issues does not necessarily lead to talking about improving 
self-care behaviour and indeed paediatricians were not given instructions to do so in 
our study. It would seem worthwhile to test if adding a more focused assessment and 
discussion of self-care, using a goal-directed ‘conversation (map)’ helps to facilitate 
behaviour change in teenagers with type 1 diabetes.48  

We did not specifically tell the paediatricians to continue with discussing HRQoL 
topics when the teenagers stopped filling out the assessment. Consequently well-
being scores of the adolescents dropped after the withdrawal of the HRQoL 
assessment, which suggests that in clinical routine, it does not come natural to 
discuss these topics. Whether this is due to the paediatricians and/or adolescents, we 
do not know. It does seem safe to conclude that incorporating the HRQoL 
intervention in periodic consultations helps both the adolescents and the 
paediatricians to engage in a conversation on HRQoL.  

 

 

 
‘It was easier to talk about myself using the outcomes on paper. The nurse did 

understand me well, even before, but the doctor did less. But this way, the doctor 
knows earlier what is going on with me. I don’t have to tell him about myself like a 

‘story’.’ 
Jack, 17 years 

Paediatricians may be inclined to discuss the HRQoL of the teenagers, to find out that 
just asking a couple of questions is often not good enough. Adolescents find it hard 
to respond to general and non-specific questions, like “How are you?”.49 From adult 
screening studies, we know that the recognition of mental health problems by non-
psychiatric professionals does not significantly improve as a result of training alone, 
and the use of screening tools proved to be most helpful to improve detection 
rates.50,51 

As far as we have been able to establish, the discussion about the HRQoL did not 
lengthen the consultation duration. It should be noted that most paediatricians and 
nurses had 30 minutes per child for the consultation. When the monitoring and 
discussion of HRQoL is implemented in routine practice, the change in scores should 
be taken into account. As most teenagers are doing fine, discussing the HRQoL topics 
will probably take less time compared to the first consultation.  

 

 
‘The second and third times the discussions were quicker, because everything was 

the same and I knew what they wanted to discuss and ask’ 
Jack, 17 years 

Overall, we can conclude that the monitoring and discussion of HRQoL is feasible 
in paediatric outpatient clinics and could be implemented in routine care, not only in 
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adolescents with diabetes, but probably in other chronic illnesses as well. A computer 
program is available, to which additional questions can be added. Since this is the 
first study to investigate the effect of monitoring and discussing HRQoL in routine 
paediatric diabetes care, additional research should be conducted to optimise the 
procedure.  

FUTURE DIRECTIONS 

USE OF THE INTERNET 

Not only the HRQoL assessment can be made available for the internet, but in the 
context of research, internet questionnaires can be useful as well. About half of the 
eligible teenagers decided not to take part in the study and did not sent back the 
baseline questionnaires. All baseline and follow-up assessments were sent to the 
home of the teenagers, in paper form. It might be that using the internet for these 
questionnaires gets more adolescents motivated to participate in research. Some of 
the children indeed commented on the paper questionnaire that they found it was 
boring and they would like to use the internet for this purpose.   

PARENTAL INVOLVEMENT 

Diabetes management takes place in the context of the family. As we showed in this 
thesis, family conflicts and one-parent families proved to be important in predicting 
glycaemic control. In this context, the well-being of the parent should be appreciated 
as well. The diagnosis of diabetes and the subsequent care for the child can 
compromise the parents’ well-being.52-54  
From conversations with the teenagers we learned that they discussed the outcomes 
of the HRQoL with their parents, which gave new insights in both the parents as well 
as the teenagers opinions about diabetes.  
 

 

 
‘I talked about it with my mother, which made it more clearly for her how I 

perceive my diabetes. We normally don’t discuss this.’ 
Nicole, 15 years 

 
‘I talked about it with my parents and took the print-outs home. We talked it over, 

more as a confirmation that everything is going fine. My parents are sometimes 
suspicious about me.’ 

 
Jorrit, 17 years 

Given the importance of family functioning and child-parent communication, the 
question is how parents could be more involved in the consultation. It could be 
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difficult to incorporate the parents’ perception of the child’s HRQoL. Parents tend to 
rate their child’s HRQoL somewhat worse compared to the children themselves,7,9,25,28 
although in our study we only found differences in the amount of behavioural 
problems (chapter 3). Over time, the responsibility for the daily management of 
diabetes will shift from the parent to the child. Our study shows that more conflicts 
are related to higher HbA1c values and in the literature it is suggested that parental 
involvement, together with a supportive, warm parenting style is associated with 
better glycaemic control. So it seems important to address in the consultation who is 
in charge of which management tasks and gradually shift the responsibility to the 
teenager. 

To date it is unknown how exactly family history, composition and functioning 
should be incorporated in diabetes treatment from diagnosis onwards to optimise 
treatment outcomes. It should be investigated if regular assessment of the well-being 
of the parents themselves and their opinion on their family functioning is beneficial. 

YOUNGER CHILDREN 

Assessment of the child’s HRQoL right from the first appointment in the clinic could 
be helpful for health care professionals and children and their families to decide on 
optimal treatment over time. This way psychosocial well-being could be maintained or 
improved and deterioration of glycaemic control prevented. This implicates that the 
HRQoL assessment should be suitable for younger children as well.  From the age of 
eight years on, children are believed to be capable to complete HRQoL 
questionnaires.15 Several instruments do have versions of their measure available for 
younger children as well as for adolescents. For the youngest children, the parents 
could provide proxy reports of their child’s well-being.  

FREQUENCY 

In this study, we assessed the HRQoL of the teenagers every consultation, scheduled 
approximately every three months. The optimal frequency of monitoring is not 
known. Given the result that after discontinuation, well-being levels went back to 
baseline after twenty-four months, suggests a need of monitoring HRQoL more than 
once a year. Some of the teenagers indicated that every three months was too much, 
whereas other thought it was right.  

It should therefore be investigated if monitoring and discussion of HRQoL at 
different frequencies, perhaps depending on the population, results in the same 
beneficial effects. 
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‘Every other consultation might not be enough, especially when things happened in 
the mean time. When there wasn’t much change in the previous three months, you 

can go through the answers very quickly and it is all right to discuss it for a 
moment’. 

Jorrit, 17 years 

COMPUTER ADAPTIVE TESTING  

As mentioned previously regarding screening for psychological disorders and 
additional topics, a trade-off between completeness and utility (acceptable for the 
adolescents and feasible in busy clinics) is desirable. Refinement of the assessment 
procedure would be a logical next step. An assessment that is individually tailored to 
each adolescent makes it possible to focus on their problem areas, without having to 
bother them with irrelevant questions. Computer adaptive testing (CAT) gives the 
opportunity to administer HRQoL measures by computer using the psychometric 
framework of Item Response Theory (IRT).55 This means that items are selected on 
the basis of the patient’s responses to previously administered items. This process 
uses an algorithm to estimate a person’s score and the score’s reliability and then 
chooses the best next item, enabling scale administration based on specifications 
such as content coverage, test length, and standard error. The capacity to rank all 
patients on the same continuum, even if they have not been given any common 
items, allows for an assessment that is individually tailored. The methods of IRT and 
CAT require an item bank for which (inter)national collaboration is needed. A lot of 
items, answered by a lot of adolescents over the whole range of functioning are 
needed in order to build such an item bank.  

In the end, each patient needs only answer a subset of items to obtain a measure 
that accurately estimates what would have been obtained by administering the entire 
set of items. This means more information with fewer questions, and thus better 
clinical utility. 
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Summary 

 



 

Type 1 diabetes is a chronic auto-immune disease for which currently no cure is 
available. The treatment consists of replacement of the lacking hormone insulin by 
injections or pump therapy. The majority of diabetes care takes place outside the 
hospital, at home. For younger children, the parents are responsible for the 
management of diabetes, but this responsibility shifts to the children during puberty. 
However, many adolescents experience a deterioration in metabolic control, often 
attributable to endocrine changes associated with puberty, leading to greater insulin 
resistance, erratic meal and exercise patterns, poor adherence to treatment regimens 
and risk-taking behaviour. Although strict glycaemic control is found to beneficial in 
delaying the onset of complications later in life, teenagers are typically focused in 
gratification of their current psychosocial needs, rather than avoid health risks on the 
long term. The demands of daily self-care can easily interfere with normal routines 
and friendships, thereby compromising emotional and social well-being. Attaining 
strict glycaemic control as well as good quality of life is a challenge for adolescents 
with diabetes, their families and health care providers. 

Quality of life has become increasingly important in health care practice and 
research. The term ‘health related quality of life’ (HRQoL) narrows quality of life to 
aspects relevant to health. However, HRQoL is a comprehensive and complex concept 
for which no universally accepted definition is available. General consensus is that it 
is a multidimensional concept which describes the physical, role, social and 
psychological aspects of well-being and functioning from the patients’ perspective. 
HRQoL outcomes can guide decisions on alternative treatments or effectiveness of 
interventions at a patient group level. From the individual patient perspective, HRQoL 
outcomes can guide the choice of best treatment, made by the patient him/herself 
and the health care professionals. Evaluating the impact of diabetes on the 
adolescents’ HRQoL and vice versa can help both the teenager and paediatrician 
decide on the optimal individual treatment. There is a wide variety of measures 
available to assess the HRQoL in teenagers with diabetes, divided in generic and 
diabetes-specific measures. In adult populations, the implementation of monitoring 
and discussion of HRQoL in routine care has yielded positive results. In paediatric 
care, periodic evaluation and discussion of the adolescents’ HRQoL is recommended 
to ensure recognition of the teenagers’ perspective, identify psychosocial barriers and 
promote healthy coping, but has not been previously studied.  
 
This led to following research question: 
 

Does monitoring and discussing the HRQoL in adolescents with 
type 1 diabetes in routine care improve their psychosocial well-
being, satisfaction with care and glycaemic control? 

 
The research project reported in this thesis sought to answer this question in a multi-
centre randomised controlled trial, preceded by preparatory studies.  

At first, we set out to identify and review the clinical utility of available generic 
and diabetes specific HRQoL questionnaires suitable for use in adolescents with type 
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1 diabetes. Literature databases were searched to identify HRQoL questionnaires 
suited for use in adolescents with diabetes. Self-report measures were reviewed for 
user instructions, content and psychometric properties to ascertain feasibility in 
clinical practice. In Chapter 2, four generic and five diabetes specific questionnaires 
were identified and evaluated. The reported validity and reliability of the generic 
questionnaires are good, but responsiveness (sensitivity to change) was only reported 
in two generic HRQoL instruments. Diabetes specific questionnaires have good face 
validity but construct validity and responsiveness need to be further established. We 
concluded that there are psychometrically sound generic and diabetes specific HRQoL 
questionnaires available, which are suitable for use in clinical practice. The 
responsiveness of most instruments warrants further research. For routine use, 
standardisation of HRQoL measurement should be sought to make comparisons 
across centres and countries. The PedsQL and the KINDL-R appeared, at that time, to 
be the most suitable instruments for implementation in routine practice. For this 
study we chose the PedsQL generic and diabetes modules and used a computer 
program for filling out the questionnaires. This ensured complete data and gave the 
possibility to calculate and print out subscale scores immediately.  

For the main study, we recruited adolescents with diabetes from four paediatric 
outpatient clinics in the Netherlands. Ninety-one families consented to participate. 
Mean age at the start of the study was 14.7 years, mean diabetes duration 6.4 years 
and mean HbA1c was 8.8% (range 6.2 – 15%). Almost one-fifth of the teenagers 
lived in a one-parent family and 10% of the adolescents were from an ethnic 
minority. Chapter 3 described the baseline levels of physical and psychosocial well-
being of the participating adolescents by self- and parent-report. These cross-
sectional data showed that adolescents with type 1 diabetes report their well-being 
equal to a Dutch school population. Fewer diabetes-specific family conflicts were 
associated with better psychosocial well-being and less depressive symptoms. Parents 
reported more behavioural problems than the adolescents themselves did. Living in a 
one-parent family, being member of an ethnic minority and reporting lower well-
being were all associated with higher HbA1c values.  

Although we did not find elevated levels of depression in our population, other 
studies have reported the prevalence of depression in adolescents with diabetes to be 
elevated. However, HRQoL measures are not developed as a screening instrument 
and an additional short screening measure could be necessary. The WHO-5 is a short, 
positively worded questionnaire that proved to be suitable for this purpose in adult 
populations. In Chapter 4, the validation of the WHO-5 well-being index in our 
participating adolescents is described. We concluded that the WHO-5 is a brief, 
patient-friendly measure of positive well-being with good psychometric properties 
that appears suitable for routine use in adolescents with type 1 diabetes. 

The main effects of monitoring and discussion of HRQoL in adolescents with 
type 1 diabetes were tested in a multi-centre randomized controlled trial, described in 
Chapter 5. The four centres were randomly assigned to the HRQoL intervention or 
control group, with three regular visits scheduled within 12 months in both groups. In 
the HRQoL intervention group, HRQoL of adolescents was assessed prior to their 
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consultation using the PedsQL. Outcomes were discussed face-to-face during the 
consultation with the paediatrician or nurse. The control group received care as 
usual. It was concluded that periodic monitoring and discussion of HRQoL in 
adolescents with diabetes was appreciated and had positive effects on their 
psychosocial well-being, especially in less behavioural problems, better mental health, 
self esteem and involvement in family activities. However, those in poorest glycaemic 
control seemed to profit less.  

Whether the positive effects are maintained without a formal HRQoL 
assessment or not, was described in Chapter 6. Those adolescents who had finished 
the HRQoL intervention were followed for another year, while receiving care as usual. 
The conclusion was that the beneficial effects of an office-based intervention in 
adolescents with diabetes were largely disappeared one year after withdrawing the 
HRQoL assessment procedure. This finding underscored the importance of including 
periodic assessment of HRQoL using standardized questionnaires in care for 
adolescents with diabetes. 
 
Based on the findings summarized above, the main conclusions of this thesis are: 
 

The level of well-being of teenagers with diabetes is not 
different from that of teenagers without diabetes according to 
the adolescents themselves and their parents.  
Still, monitoring and discussion of HRQoL in routine practice has 
a positive effect on the psychosocial well-being of adolescents 
with type 1 diabetes as well as their satisfaction with care, but 
not glycaemic control.  
However, the positive effects do not sustain in the absence of 
the computerised assessment procedure. This suggests that 
formal assessment of HRQoL is crucial to maintain optimal well-
being and glycaemic control. 

 



 
Nederlandse samenvatting 

 
Het in kaart brengen en bespreken van de kwaliteit van leven 

van adolescenten met type 1 diabetes in de reguliere zorg 

 
 
 

 



 

Dit proefschrift richt zich op adolescenten met type 1 diabetes vanuit het oogpunt 
van kwaliteit van leven. Type 1 diabetes is een chronische auto-immuunziekte die 
gekarakteriseerd wordt door abnormaal hoge glucosewaardes in het bloed. Tot op 
heden is er nog geen genezing gevonden. De behandeling van type 1 diabetes 
bestaat uit vervanging van het onderbrekende hormoon insuline door middel van 
injecties of pomp therapie. Ondanks de beschikbaarheid van insuline om de 
glucosewaardes onder controle te houden, zijn er gedurende de dag schommelingen 
van hoge glucosewaardes (hyperglykemie) naar lage glucosewaardes 
(hypoglykemie). De glykemische instelling over de lange termijn wordt gemeten met 
behulp van de geglycoliseerde hemoglobine (HbA1c). Dit geeft de gemiddelde 
bloedglucose waarde weer over de laatste 6 – 12 weken. Voor adolescenten is de 
aanbevolen HbA1c waarde lager dan 7.5%. Een slechte glykemische instelling 
(langdurige hyperglykemie) verhoogt het risico op het ontwikkelen van lange termijn 
complicaties in de ogen, nieren en zenuwen.  

De zorg voor diabetes gebeurt voornamelijk thuis, buiten de diabetes kliniek. 
Voor jongere kinderen zijn de ouders verantwoordelijk voor de diabetes behandeling, 
maar in de puberteit gaat deze verantwoordelijkheid geleidelijk over naar de 
kinderen. Bij veel adolescenten verslechtert de glykemische instelling, vaak toe te 
schrijven aan biologische en psychische veranderingen die samengaan met de 
puberteit. Dit leidt tot een grotere insuline resistentie, grillige eet- en 
beweegpatronen, slechte trouw aan de behandeling en risicovol gedrag. Hoewel een 
strikte glykemische controle gunstig is voor het vertragen van de ontwikkeling van 
complicaties, zijn tieners meer gericht op het vervullen van hun huidige psychosociale 
behoeften in plaatst van het vermijden van gezondheidsrisico’s op de lange termijn. 
De eisen die de dagelijkse zelfzorg voor diabetes stelt aan tieners, kunnen 
gemakkelijk interfereren met de dagelijkse routines en vriendschappen, waarbij 
concessies moeten worden gedaan aan het emotioneel en sociaal welbevinden. Het 
bereiken van zowel een strikte glykemische controle als een goede kwaliteit van 
leven, is een uitdaging voor adolescenten met diabetes, het gezin en de 
behandelaars.  

Kwaliteit van leven is steeds belangrijker geworden in de gezondheidszorg en het 
onderzoek. De term gezondheidsgerelateerde kwaliteit van leven (gKvL) beperkt 
kwaliteit van leven tot aspecten die relevant zijn voor de gezondheid. gKvL is echter 
een veelomvattend en complex concept waarvoor geen universeel geaccepteerde 
definitie beschikbaar is. De consensus is dat het een multi-dimensionaal concept is, 
dat de lichamelijke, sociale en psychologische aspecten van het welbevinden en 
functioneren beschrijft, vanuit het perspectief van de patiënt. GKvL uitkomsten 
kunnen nuttig zijn in het maken van beslissingen over nieuwe behandelingen of 
effectiviteit van interventies voor patiënten op groepsniveau. Vanuit het perspectief 
van de individuele patiënt kunnen gKvL uitkomsten helpen bij de keuze van de beste 
behandeling, gemaakt door patiënt en behandelaar samen. Het evalueren van de 
impact die diabetes heeft op de gKvL van adolescenten en omgekeerd, kan zowel de 
tieners als de kinderarts helpen om de juiste keuze voor de individuele behandeling 
te maken.  
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Er zijn vele verschillende meetinstrumenten beschikbaar om de gKvL in kaart te 
brengen voor tieners met diabetes, te onderscheiden in generieke en diabetes 
specifieke instrumenten. Uit onderzoek bij volwassenen is gebleken dat de 
implementatie van het in kaart brengen en bespreken van de gKvL met behulp van 
meetinstrumenten in de reguliere zorg een positief effect had op het welbevinden en 
de tevredenheid met de zorg. In de zorg voor kinderen met diabetes wordt het 
aanbevolen om regelmatig de gKvL te evalueren en bespreken om zo het perspectief 
van de tiener te onderkennen, psychosociale barrières te identificeren en een 
gezonde omgang met de diabetes te promoten. Tot op heden is dit echter nog niet 
bestudeerd.  
 
Dit leidde tot de volgende onderzoeksvraag: 

  
Verbetert het in kaart brengen en bespreken van de gKvL van 
adolescenten met type 1 diabetes in de reguliere zorg hun 
psychosociaal welbevinden, tevredenheid met de zorg en 
glykemische instelling? 

 
Het onderzoeksproject dat in dit proefschrift is beschreven heeft geprobeerd om deze 
vraag te beantwoorden met een gerandomiseerd, gecontroleerd onderzoek in meerde 
diabetes klinieken, voorafgegaan door voorbereidende studies.  

Als eerste zijn we begonnen met het identificeren en bestuderen van de klinische 
bruikbaarheid van beschikbare generieke en diabetes specifieke gKvL vragenlijsten 
voor adolescenten met type 1 diabetes. Dit is beschreven in hoofdstuk 2. Literatuur 
databanken werden doorzocht naar gKvL vragenlijsten die geschikt zijn voor gebruik 
door adolescenten met diabetes. Zelfrapportage instrumenten werden bekeken op 
instructies, inhoud en psychometrische eigenschappen om de haalbaarheid in de 
klinische praktijk te waarborgen. Vier generieke en vijf diabetes specifieke 
vragenlijsten zijn geïdentificeerd en geëvalueerd. De gerapporteerde validiteit en 
betrouwbaarheid van de generieke vragenlijsten zijn goed, maar de responsiviteit 
(gevoeligheid voor veranderingen) werd alleen gerapporteerd in twee generieke gKvL 
instrumenten. De diabetes specifieke vragenlijsten hebben goede gezichtsvaliditeit, 
maar de construct validiteit en responsiviteit zouden nader onderzocht moeten 
worden. De conclusie was dat er psychometrisch betrouwbare generieke en diabetes 
specifieke gKvL vragenlijsten beschikbaar zijn, die bruikbaar zijn voor gebruik in de 
klinische praktijk. De PedsQL en KINDL-R vragenlijsten waren op het moment van 
onderzoek de meest bruikbare instrumenten voor de implementatie in de reguliere 
zorg.  

Voor de studie beschreven in dit proefschrift, hebben wij gekozen voor de 
generieke en diabetes specifieke modules van de PedsQL. De vragenlijsten werden 
met behulp van een computer programma ingevuld om er zeker van te zijn dat alle 
vragen ingevuld werden en omdat het de mogelijkheid gaf om direct de subschaal 
scores te berekenen en uit te printen.  
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Voor de hoofdstudie hebben we adolescenten met diabetes geworven vanuit vier 
kinderdiabetes klinieken in Nederland. Eenennegentig gezinnen besloten deel te 
nemen. De gemiddelde leeftijd van de adolescenten bij de start van de studie was 
14.7 jaar, gemiddelde diabetesduur was 6.4 jaar en gemiddeld HbA1c was 8.8% 
(bereik 6.2 – 15%). Bijna één-vijfde van de tieners kwam uit een één-ouder gezin en 
10% van de adolescenten was van allochtone afkomst.  

Hoofdstuk 3 beschrijft de startwaardes van het lichamelijk en psychosociaal 
welbevinden van de deelnemende adolescenten, gerapporteerd door zowel de 
adolescenten zelf, als hun ouders. Deze gegevens lieten zien dat de adolescenten 
met type 1 diabetes hun welbevinden gelijk beoordeelden als een Nederlandse school 
populatie. Minder diabetesgerelateerde gezinsconflicten waren geassocieerd met een 
beter psychosociaal welbevinden en minder depressieve symptomen. Ouders 
rapporteerden alleen meer gedragsproblemen dan de adolescenten zelf deden; op de 
overige aspecten van welbevinden waren de ouders en adolescenten het eens. 
Komend uit een één-ouder gezin, van allochtone afkomst zijn en het hebben van een 
lager welbevinden waren allen geassocieerd met hogere HbA1c waardes.  

Hoewel we geen verhoogd niveau van depressie in onze populatie vonden, 
hebben eerdere studies aangetoond dat de prevalentie van depressie in adolescenten 
met diabetes hoger is in vergelijking met adolescenten zonder diabetes. GKvL 
vragenlijsten zijn echter niet ontwikkeld om te screenen voor depressie. Een korte 
aanvullende screeningsvragenlijst zou daarom een nuttige aanvulling kunnen zijn. De 
WHO-5 welbevinden index is een korte, positief gestelde vragenlijst die geschikt 
bleek voor dit doel voor volwassenen.  

In hoofdstuk 4 wordt de validatie van de WHO-5 beschreven in onze groep 
deelnemende adolescenten. Onze conclusies waren dat de WHO-5 een korte, 
patiëntvriendelijke vragenlijst voor positief welbevinden is, met goede 
psychometrische eigenschappen, welke bruikbaar lijkt voor regelmatig gebruik bij 
adolescenten met type 1 diabetes.  

Het hoofdeffecten van het in kaart brengen en bespreken van gKvL bij 
adolescenten met type 1 diabetes zijn getoetst in een gerandomiseerd, gecontroleerd 
onderzoek in meerdere centra, beschreven in hoofdstuk 5. De vier centra werden 
aselect toegewezen aan de gKvL interventie of controle groep, bestaande uit drie 
reguliere bezoeken binnen 12 maanden in beide groepen. In de gKvL groep werd de 
gKvL in kaart gebracht met de PedsQL voorafgaand aan het spreekuur. Vervolgens 
werden de uitkomsten besproken tijdens het spreekuur met de kinderarts of 
verpleegkundige. De controle groep kreeg de gebruikelijke zorg. De conclusies waren 
dat het periodiek in kaart brengen en bespreken van de gKvL een positief effect had 
op het psychosociaal welbevinden van de adolescenten, in het bijzonder minder 
gedragsproblemen, betere mentale gezondheid, meer zelfvertrouwen en deelname 
aan gezinsactiviteiten. De adolescenten met de slechtste glykemische instelling leken 
echter minder te profiteren van de gKvL interventie.  

Of de positieve effecten behouden blijven zonder de evaluatie van gKvL met 
behulp van vragenlijsten, wordt beschreven in hoofdstuk 6. Alle adolescenten 
werden voor nog een jaar gevolgd. Zo kregen de adolescenten uit de controle groep 
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de mogelijkheid de gKvL interventie te ondergaan. De adolescenten die de gKvL 
interventie beëindigd hadden, kregen het laatste jaar weer de reguliere zorg. In deze 
laatste groep werd gekeken wat er met het welbevinden, de tevredenheid met de 
zorg en glykemische instelling gebeurde, nu de gKvL niet meer formeel in kaart werd 
gebracht. De conclusie was dat de gunstige effecten voor het grootste gedeelte 
verdwenen waren een jaar na het terug trekken van de gKvL evaluatie procedure. 
Deze resultaten benadrukken het belang van het toevoegen van een periodieke 
evaluatie van de gKvL, gebruik makend van gestandaardiseerde vragenlijsten, in de 
zorg voor adolescents met diabetes. 
 
Gebaseerd op de resultaten die hierboven samengevat zijn, zijn de belangrijkste 
conclusies van dit proefschrift als volgt: 
 

Het welbevinden van tieners met diabetes verschilt niet van dat 
van tieners zonder diabetes volgens de adolescenten zelf en hun 
ouders. 
Toch heeft het in kaart brengen en bespreken van de gKvL in de 
reguliere zorg een positief effect op het psychosociaal 
welbevinden en tevredenheid met de zorg, maar niet hun 
glykemische instelling. 
Deze gunstige effecten houden niet aan zonder een 
gecomputeriseerde evaluatie procedure. Dit suggereert dat een 
formele evaluatie van gKvL cruciaal is om optimaal welbevinden 
en glykemische controle te behouden. 
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Appendix 

 
Content of the HRQoL intervention 



 

CONTENT HRQOL INTERVENTION 

Outcome report  

 

 

Outcome report of the PedsQL as printed by the computer program and discussed 
during the consultation. The top half (Total – School) represents the generic module of the 
PedsQL; the bottom half (Diabetes symptoms – Communication) represents the diabetes 
specific module. 
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PRISM-RII 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Instruction PRISM-RII  
In this next part, we request  
you to indicate how diabetes 
impacts your life, using circles.  
You will see three circles on  
the side – representing your  
diabetes. The larger the circle,  
the more impact diabetes  
has on your life. 
1. Please choose the circle 
that reflects your personal  
experience best. 
2. Drag this circle with the  
mouse somewhere inside the  
white area. This represents 
your life.   
3. The circle may be placed  
everywhere within your life.  
This can be either far away from  
yourself (‘myself’) or very close,  
maybe even partially or totally  
cover yourself.  
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