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‘It’s nice that you investigate all of these things in order to optimize diabetes care 

and I do appreciate that, but ehmm ... 

why didn’t you before, so that it would be of any use for me too?’
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Chapter 1: General introduction

In this introductory Chapter, a short definition of both youth and type 1 diabetes (T1D), and the 

outline of the thesis are given. In youth, mental representations for understanding the world, 

self and others are formed. These representations are based on experiences, including risk 

and protective factors. The accumulation of risk factors and its balance with protective factors 

predict the psychosocial situation (later) in life. Also, characteristics that will help to manage a 

chronic illness are developed, such as the capability to think logical, critical and hypothetical, 

which enables youngsters to oversee consequences and nuances. One of the main chronic 

youth illnesses is T1D. The daily hassle of T1D challenges the psychosocial and emotional 

well-being of youth and their parents, as it requires intensive self-management. While having 

T1D can be considered a risk factor in itself, within its treatment there are many factors that 

contribute to the diabetes management, its outcomes and the psychosocial situation. To gain 

knowledge about some of these factors, the psychosocial development of youth aged eight to 

eighteen years with T1D was assessed in this thesis. 

Chapter 2: Diabetes IN develOpment (DINO): the bio-psychosocial, family functioning and 

parental well-being of youth with type 1 diabetes: a longitudinal cohort study design

The DINO study protocol is described in Chapter 2. The DINO (Diabetes IN develOpment) study 

is a longitudinal multi-center cohort study in which the biological, psychosocial - including 

disturbed eating behaviors-and cognitive development of youth with T1D aged eight to fifteen 

years at baseline was researched. In Chapter 2, four research questions are proposed: 1) If and 

how the onset of T1D before vs. during puberty results in different outcomes of glycemic control, 

self-management, psychological functioning and diabetes-related quality of life (QoL). 2) The 

timing of onset of disturbed eating behavior, its risk factors and its prospective course in relation 

to glycemic and psychological consequences. 3) If and how the onset of T1D before vs. during 

puberty results in different family functioning and parental well-being. 4) If and how the cognitive 

development of youth with T1D relates to glycemic control and diabetes self-management. 
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Chapter 3: Low Self-Confidence and Diabetes Mismanagement in Youth with Type 1 

Diabetes Mediate the Relationship between Behavioral Problems and Elevated HbA1c

In Chapter 3, the relation between behavior problems (internalizing, externalizing) and 

glycemic control (HbA1c) in youth with type T1D is described. We wondered if the association 

between problem behavior and HbA1c is mediated by self-confidence and mismanagement of 

diabetes. In this sub-study, 88 youth with T1D, aged eleven to fifteen years participating in the 

DINO study completed a (online) survey. Problem behavior was assessed with the Strengths 

and Difficulties Questionnaire; mediating variables were assessed using the Confidence In 

Diabetes Self-care-Youth and Diabetes Mismanagement Questionnaire; HbA1c was derived 

from hospital charts. To analyze the data, bootstrap mediation analysis for multiple mediation 

was utilized. Both overall problem behavior and externalizing behavior problems are related to 

worsened HbA1c. This relation is mediated through less confidence in diabetes self-care and 

mismanagement of diabetes. A direct relation between internal problem behavior and HbA1c 

is not found, however, more internal problem behavior did result in less confidence and more 

mismanagement, which are associated with increased HbA1c. Screening for problem behavior 

and mismanagement, and assisting youth with T1D in building confidence seem indicated in 

order to optimize glycemic control.

Chapter 4: Disturbed eating behaviors in adolescents with type 1 diabetes. How to screen 

for yellow flags in clinical practice?

Adolescents with T1D are at an increased risk of disturbed eating behaviors (DEBs). In 

Chapter 4, the prevalence of these behaviors and the associated psychological and clinical 

‘yellow flags’ are described. Also, the concordance between adolescents and parents, and 

adolescents and clinicians with respect to disturbed eating behaviors are presented. In this 

sub-study, 103 adolescents aged eleven to sixteen years and their parents participating  

in the DINO study completed questionnaires. A stepwise approach was used to assess DEBs: 

only adolescents whose answers raised psychological yellow flags for DEBs completed the  
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Diabetes Eating Problems Scale-Revised and questions from the AHEAD study. Kruskal-Wallis 

tests, post hoc Mann-Whitney U test and chi-squared tests were utilized to examine clinical 

yellow flags. Parents and clinicians shared their observations with regard to possible disturbed 

eating behaviors. Cohen’s kappa was used to assess concordance. The concordance between 

parents and adolescents was slight and that between clinicians and adolescents was fair. The 

answers from half of the adolescents raised psychological yellow flags, indicating concerns 

about their body weight and physical appearance. In most cases this was not problematic: 

less than one in ten adolescents reported DEBs. Clinical yellow flags included elevated HbA1c, 

older age, increased dieting frequency, reduced QoL, less diabetes self-confidence, worsened 

diabetes management and body dissatisfaction. Contrary to what we expected, gender and 

body mass index (BMI) are not associated with DEBs in this study. In order to prevent the onset 

or deterioration of DEBs, a stepwise approach to screen for these behaviors such as described 

in Chapter 4 is recommended. Pediatric guidelines instruct diabetes teams to assess the QoL of 

patients annually. This mandatory assessment provides the opportunity to assess DEBs as well. 

Chapter 5: Not parental well-being but parental diabetes behaviors and stress are related 

to glycemic control in youth with type 1 diabetes. Longitudinal data from the DINO study

In Chapter 5, we examined whether there is a longitudinal relation between parental well-being 

and youth’s glycemic control. And if youth’s problem behavior, diabetes parenting behavior and 

parental diabetes stress impact this relation. In this sub-study, 174 parents of youth with T1D 

participating in the DINO study completed questionnaires at three time waves, each with a one 

year interval. Using Generalized Estimating Equations analyses the relation between parents’ 

well-being (WHO-5 scores) and youth’s HbA1c was examined. Second, the relations between 

parents’ well-being, youth’s problem behavior (Strength and Difficulties Questionnaire), diabetes 

parenting behavior (Diabetes Family Behavior Checklist supportive and unsupportive scales), 

parental diabetes stress (Problem Areas In Diabetes-Parent revised) and HbA1c were analyzed. 

Low emotional well-being is reported by 32% of participating parents. Reduced parental well-

being is related to increased problem behavior in youth and more unsupportive diabetes parenting 
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behavior and parental diabetes stress, which in turn showed a negative effect on glycemic control. 

Youth’s problem behavior is also impacted by unsupportive diabetes parenting and parental 

diabetes stress. Supportive parenting is related to better glycemic outcomes. However, our 

results do not support the hypothesized direct relation between reduced parental well-being 

and worsened glycemic control in youth. Family interventions, aimed to improve youth’s HbA1c,  

are more likely to succeed when they target negative diabetes parenting behavior, parental 

diabetes stress and youth’s problem behavior, and stimulate supportive parenting. 

Chapter 6: Implementation of quality of life monitoring in Dutch routine care of adolescents 

with type 1 diabetes: appreciated but difficult

In Chapter 6, the evaluation of the implementation of the DAWN MIND-Youth program is 

described. This program aims to improve pediatric care for youth with T1D: youth complete 

the MIND Youth Questionnaire (MY-Q) regarding their QoL and its outcomes are discussed 

with a diabetes clinician. Additionally parental well-being and parental diabetes stress can be 

examined. In the Netherlands, eleven hospitals started the usage of the method in 2010. In order 

to evaluate its implementation, 36 diabetes team members, 29 adolescents and 66 parents 

completed an online survey regarding their overall experience with the DAWN MIND-Youth  

program. In addition, a semi structured interview was conducted with ten diabetes teams. 

Template analysis was used to analyze the interviews. The results indicated that the program 

served as a screening tool; teams appreciated the possibility to concretize their feelings about 

adolescents. Even though the method was a high valued addition to the routine care, only 

two out of ten interviewed teams successfully implemented the DAWN MIND-Youth program. 

Logistical barriers hindered the implementation. Nonetheless, all interviewed teams wanted to 

include the program in their routine care in the nearby future. With respect to the adolescents 

and their parents: parents highly appreciated the usage of the MY-Q and the parental 

questionnaires, adolescents provided a neutral to positive opinion. It seems worthwhile  

to continue the usage and further implementation of the DAWN MIND-Youth program,  

in which more effort should be made to overcome logistical barriers.
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Chapter 7: General discussion

In this final Chapter, the main findings of the thesis and its implications for clinical practice 

and future research are discussed. There are many factors that contribute to the diabetes 

management, its outcomes and youth’s psychosocial functioning. Within this thesis, we 

identified psychosocial risk factors and protective factors that are associated with diabetes 

outcomes. Problem behavior, disturbed eating behavior, parental stress and unsupportive 

parenting are related to poorer glycemic outcomes. Supportive parenting behavior is associated 

with more optimal HbA1c. Since most of these psychosocial aspects interact with each other 

as well, a multivariate direction is likely to exist. The children’s circle tool (Figure 1 in Chapter 7)  

visualizes the interactions between a youngster and several environmental domains  

(e.g. family, peers, school, diabetes team, but also the community and the cultural believes). 

We were drawn to the conclusion that T1D is a psychosocial challenge for both youth and their 

parents. Several risk factors and their balance with protective factors influence psychosocial 

and diabetes outcomes. Pediatric diabetes teams can be a significant protective factor when 

they screen, monitor and discuss not only diabetes outcomes, but also psychosocial outcomes, 

including their QoL. Structural attention for youth’s QoL is, however, challenging to implement 

in routine diabetes care. The external validity of the results presented in this thesis is questioned 

by the low response rate and the lack of socioeconomic and ethnic diversity. Suggestions  

on how to include a heterogenic population in research are made. 


