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Introduction 

 
Type 1 diabetes, previously known as juvenile diabetes is a common chronic 

disease in children and adolescents. Although it may occur at any stage of life, 

frequently it is diagnosed in early childhood and adolescence. According to JDFR 

(Juvenile Diabetes Research Foundation) statistics, type 1 diabetes occurs more 

frequently than other chronic diseases, like cancer, cystic fibrosis, multiple sclerosis, 

and muscular dystrophy. The disease can appear as early as the first 3 months of life and 

for the rest of their life people with type 1 diabetes must test their blood glucose 

regularly and take external insulin to keep a balanced glucose level. Although this may 

seem simple, for a person with type 1 diabetes, taking up to 6 injection of insulin and 

testing blood glucose up to 4 times daily is a lot of effort just to keep him/herself alive. 

According to the JDFR factsheet a person with type 1 diabetes endures over 14,500 

injections and over 20,000 blood glucose tests in 10 years of life with the disease. 



Chapter 1                                                                                           Introduction 
 

Additionally, keeping blood glucose close to the normal ranges also requires adjustment 

regarding food intake and physical activity. While trying to maintain a balance, people 

with type 1 diabetes must be ready to face challenges of hypoglycemia and 

hyperglycemia, which can be life threatening. 

Although people with type 1 diabetes may look relatively healthy, a majority 

of those who have had diabetes for 20 years may suffer from kidney disease, diabetic 

eye disease, cardiovascular disease, nerve damage, amputation, reduced quality of life 

and shortened life expectancy of 15 years on average. Knowing that even the best care 

can’t prevent serious complications forces them to face the possibility of their own 

mortality. Young people suffer most as they have a life time of disease and all its 

complications. They have to adjust their life style in everything they do. Simple things 

like joining a party and playing a physical game require careful planning. It places 

fearsome burden on patients and their families, making them vulnerable to development 

of several psychopathologies. 

 

Research Trends 

 Several social and psychological issues along with physical health 

consequences of type 1 diabetes have drawn the attention of various professionals 

involved in diabetes care including diabetologists, endocrinologists, pediatricians, 

health educators, dietitians, and psychologists. For years all around the world numerous 

professionals have been working in various organizations running large projects to 

address the severe consequences of type 1 diabetes and research has generated ample 

information to deal with each aspect of the disease. A wealth of studies have adequately 

addressed several aspects of type 1 diabetes independently, resulting in regimens that 

admittedly has improved life with diabetes. Hover, more stringent care regimens have 

simultaneously elevated diabetes stress. This has significantly increased the 

psychological burden in patients making them more worried to take care of various 

aspects of disease in distinctive ways. Simultaneously, the increased burden has 

decreased the competence of patients to maintain various aspects of disease care. The 

present thesis is intended to bridge gaps in existing research caused by the diversity of 

findings in two major aspects/consequences of diabetes: diabetes control and 

psychosocial adjustment. Although, these two aspects of type 1 diabetes are thoroughly 

studied, hardly an association has been found between them. Although researchers in 
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both fields have claimed negative effects of disease severity on psychosocial adjustment 

and vice-versa, to our knowledge research so far did not yield empirical evidence for a 

clear association between the two aspects, resulting in a lack of treatment regimes 

addressing both aspects simultaneously. 

 

Diabetes Control 

Since the DCCT (Diabetes Control and Complication Trial) demonstrated the 

association of long term poor glycemic control with later diabetes complications (i.e., 

retinopathy, nephropathy, and neuropathy) (JAMA, 2002; DCCT Group, 1993), HbA1c 

emerged and has been recognized as a gold standard of diabetes control. HbA1c (also 

known as glycocylated hemoglobin) is used as an index of the average plasma glucose 

concentration over a period of 2-3 months. Indeed the importance of HbA1c as an 

indicator of diabetes control is unquestionable. Yet, studies also indicated a role of other 

indicators of diabetes severity in later disease complications and suggested the use of 

multiple indicators of diabetes severity (Morris, et al., 1997; Thomas, et al., 2009). In 

the present study we aimed to test sensitivity of HbA1c as sole indicator of diabetes 

severity versus a latent variable diabetes control including multiple indicators of disease 

severity (e.g., ketoacidosis) next to high HbA1c. Although adherence to diabetes 

treatment is regarded one of the most critical aspects of diabetes control, the diversity in 

treatment regimes, and especially regimes including psychological interventions 

(Devries, et al., 2004; Fisher, et al., 2007) as well as different operationalizations of 

diabetes control might have presented confusing results. In the present study we aimed 

to investigate the relation between treatment adherence and diabetes control. Several 

factors may affect adherence and its measured relation with diabetes control, including 

measures of control used, undesirable effects of adherence, including adherence related 

stress, and environmental support that may enhance or reduce adherence and stress. The 

present study intended to address the relation between each of these factors in predicting 

diabetes control as indicated by multiple measures. 

 

Psychosocial Adjustment 

 Psychosocial adjustment is an umbrella term encompassing a variety of 

components covering but not limited to interpersonal, cognitive, emotional, 

physiological, and behavioral domains of an individual’s life (Stanton, et al., 2007). In a 
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broader view, these domains can be classified as disease-related and psychological 

adjustment related. Earlier research has focused on a variety of parameters which may 

contribute to maladjustment by assessing psychological and disease-related aspects of 

psychosocial adjustment. In the present study we focused on three parameters, including 

diabetes-related quality of life, general well-being, and psychopathology. In the 

following paragraph, a brief literature review is presented of the role of these parameters 

in psychosocial adjustment of adolescents with type 1 diabetes and their association 

with parameters of diabetes control.  

 Disease-related or health-related quality of life has been the focus of attention 

for a lot of researchers, and a rich literature tells about differences in quality of life of 

people with and without a chronic disease. There is ample evidence that adolescents 

with type 1 diabetes have a poorer quality of life compared to their healthy age-mates. 

Additionally, although some studies reported associations between levels of 

glycosylated hemoglobin (HbA1c) and quality of life in adolescents with type 1 

diabetes, results are confusing due to the weakness or even lack of associations found. 

Other diabetes parameters, including hypoglycemia and hyperglycemia have also been 

associated with quality of life in earlier work (Lloyd & Orchard, 1999). 

Although relatively less, general well-being is also quite well addressed in the 

literature on adolescents with type 1 diabetes and the existing findings reported poor 

well-being of patients with type 1 diabetes compared to their healthy counterparts. Very 

rarely, literature addressed general well-being against disease parameters to show any 

associations between diabetes control and well-being and to date the association 

between the two is still unclear. For instance, some reported a strong relation between 

patient-reported diabetes/metabolic control and psychological well-being (Guttmann-

Bauman, et al., 1998; Knol, et al., 2006; Kovacs, et al., 1997; Pouwer, et al., 2001) and 

suggested provision of  psychotherapy or counseling at diabetes patients care centers 

and primary physicians care centers (Devries, et al., 2004; Hoey, et al., 2001; Kovacs, et 

al., 1997; Pouwer, et al., 2001), while others have reported no relationship at all (Grey, 

et al., 1998; Grey, et al., 2001; Hassan, et al., 2006; Ingersoll & Marrero, 1991; Laffel, 

et al., 2003). 

Finally, among indicators of psychosocial adjustment, psychopathology is 

another important aspect discussed by researchers investigating chronic diseases, yet 

rarely investigated in adolescents with diabetes. Although the available literature shows 
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that negative attitudes, coping difficulties and psychological problems such as 

depression, anxiety and eating disorders are elevated in patients with diabetes 

(Anderson, et al., 2001a; Brands, et al., 2006; Lorenz, et al., 1996; Lustman, et al., 

2000; Peyrot, et al., 2005; Snoek & Skinner, 2002; van der Ven, et al., 2005), these 

associations vary across studies (Hassan, et al., 2006; Hesketh, et al., 2004; Jacobson, et 

al., 1990; Laffel, et al., 2003; Lloyd, et al., 2000; Mazze, et al., 1984). Similarly studies 

addressing the relation between diabetes control and depression and anxiety also 

presented controversial findings, with some studies reporting an association with 

metabolic control (i.e., level of HbA1c) while no association was found in other studies 

(Adriaanse, et al., 2006; Graue, et al., 2003). 

 The present thesis addresses psychosocial adjustment in adolescents with type 

1 diabetes from a developmental perspective. It aims to investigate (1) the association 

between diabetes control and psychosocial adjustment, (2) underlying mechanisms of 

this association focusing on typical developmental issues of adolescence which may 

explain the relation between diabetes control and psychosocial adjustment. We assumed 

that underestimation or negligence of developmental issues in the available literature 

might have caused the large variation in findings. Additionally, we expected that 

investigating the role of risk and protective factors would also help to enlighten the case 

by presenting clear associations between disease control and psychosocial adjustment 

for adolescents with type 1 diabetes. 

 

Risk Factors 

In a broader spectrum, the existing literature on diabetes research suggests two 

kind of risk factors, viz. disease-related, and generic risk factors, either associated with 

diabetes control or with psychosocial adjustment or with both. Although the studies in 

this dissertation were intended to address diabetes-related risk factors, we also 

investigated the role of generic risk (and protective) factors, as adolescents with 

diabetes are exposed to these as well. Earlier research evidenced a low prevalence of 

emotional problems in patients with diabetes, and diabetes related emotional problems 

is also reported to be low by diabetes nurses (Pouwer, et al., 2006). However, very 

rarely the role of diabetes-related stress has been studied which can be expected to 

intensify emotional and behavioral problems and can effect adjustment of adolescents. 

The present thesis is an intensive investigation of the role of diabetes-related risk factors 
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and includes multiple aspects of diabetes-related stress. Both psychological (e.g., fear of 

self-testing and fear of self-injecting), and physical problems associated with diabetes 

are addressed (e.g., physical complaints due to diabetes). 

 

Protective Factors 

Personal and ecological factors such as global self-worth, social support, and 

help in diabetes management are key protective factors which may affect psychosocial 

adjustment of adolescents with type 1 diabetes as well as their diabetes control. Earlier 

research evidenced the importance of both family and friends’ support for adolescents 

with type 1 diabetes (Skinner, et al., 2000; Viner, et al., 1996). Some studies reported 

that the family may be very helpful in coping with everyday management and demands 

of diabetes (Graue, et al., 2005; Grey, et al., 2001), others indicated that diabetes 

specific support is mainly provided by parents and social support mainly by friends (La 

Greca, et al., 1995).  

 

Studies in this Thesis  

Although studies showed positive contributions of social and diabetes specific 

support, the existing literature failed to explain the active mechanism relating diabetes 

specific support to psychosocial adjustment and disease control of adolescents with type 

1 diabetes. A reason might be the unavailability of effective and empirically validated 

tools for assessment of this support. In a recent review of diabetes specific social 

support measures, Hanna (2006) concluded that although the construct validity of 

virtually all available measures was well documented by significant relationships with 

other support measures, for none of these the underlying structure has been validated by 

factor analysis (Hanna, 2006). To grasp an active mechanism of tangible/diabetes 

specific support it is necessary to understand structure of support for adolescents with 

type 1 diabetes which may differ from the structure of support provided for other 

chronic diseases due to the typical self-care activities of diabetes management. 

Considering the urge for availability of tools of diabetes-specific support, the next, 

second part of the present thesis was devoted to the development of two tools, the 

Modified Diabetes Specific Support Questionnaire-Family (MDSSQ-Family), and the 

Modified Diabetes Specific Support Questionnaire-Friends (MDSSQ-Friends). 
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 Third part of the thesis deals with gaps and missing links in our understanding 

of associations between three major aspects of adolescent diabetes, viz. treatment 

adherence, diabetes control, and psychosocial adjustment. As mentioned earlier we 

assumed that testing the role of risk and protective factors described above will 

substitute weak and confusing paths into clear associations between all three aspects of 

adolescents’ diabetes. Three objectives were defined for this part of the dissertation: (1) 

to investigate a clear association between gold standard of diabetes control (i.e., HbA1c) 

and all three aspects of psychosocial adjustment (i.e., diabetes-related quality of life, 

general well-being, and developmental psychopathologies); (2) to investigate the 

association between treatment adherence and diabetes control; and (3) to investigate 

shared underlying mechanisms of diabetes control and psychosocial adjustment. 

In addition to these three objectives, a methodological issue in the definition of 

diabetes control was addressed. While addressing the importance of adherence to 

diabetes treatment for diabetes control, we observed that studies examining the 

relationship between treatment adherence and diabetes control used various instruments 

(patient interviews, health care providers’ ratings, observational data etc) suitable to the 

treatment regime studied. This evoked issues of standardization while comparing effects 

of different treatment regimes on diabetes control. We assumed that using latent 

variables in our study would yield clearer results than earlier studies as latent variables 

will account for the diversity of measurement. One common aspect in studies 

addressing the effect of treatment adherence on diabetes control is observing the effect 

of treatment adherence against HbA1c. Most research reported significant associations 

of adherence to diabetes treatment, but these associations only explained a small 

fraction of glycemic control (Devries, et al., 2004; Fisher, et al., 2007). Considering the 

stressful nature of treatment adherence, it seems unjustified to investigate it against a 

single physiological indicator of diabetes control (i.e., HbA1c), as (poor) diabetes 

control may also manifest itself in severe physical dysregulation. We expected that a 

broader concept (i.e., diabetes control as a latent variable) with inclusion of glycemic 

control and other indicators of diabetes control encompassing hospital admission due to 

ketosacidosis, hypoglycemia, and hyperglycemia would better server as an outcome 

index compared to the single gold standard (i.e., HbA1c). 
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Table 1. Sample of the study 

 Participants 

Total number of children and adolescents taking treatment in 

all 25 hospitals in the southwestern part of The Netherlands 

890 

Total number of adolescents included in the present research 

under the age criteria (i.e., 11-19 years) 

550 

Total number of adolescents excluded from the present 

research due to one of the following reason: handicapped, 

cystic fibrosis, insufficient command of Dutch language, 

duration of diabetes < 1 year 

21 

Total number of adolescents invited for participation 529 

Number of adolescents who never replied to invitation 45 

Number of adolescents who could not be contacted by phone 

for a reminder 

27 

Number of participants who were unreachable due to change 

of address 

20 

Total number of participants and participation rate 437 (83%) 

Girls/Boys ratio 54% / 46% 

 

In the fourth part of this dissertation we introduced a developmental approach 

to adolescent diabetes management. Adolescence is a stage of considerable change and 

social stress and many of the psychological complications typical for adolescence seem 

to be enlarged in adolescents suffering from type 1 diabetes. Not only are they mostly 

insulin dependent, they also seem to face more social (Lorenz, et al., 1996), behavioral 

(Bryden, et al., 2001b) and physiological complications (Amiel, et al., 1986; Ryan, 

1988) with their diabetes management then other diabetes patients. Moreover, studies 

reported worst glycemic control in adolescents with type 1 diabetes as compared to 

other age-groups (Craig, et al., 2002; Morris, et al., 1997; et al., 1996). Considering the 

typical developmental problems of adolescence, we expected that introducing a 

developmental approach may illuminate some of the intricies of adolescent diabetes 

management. The first objective in this part of the dissertation, addressed in Chapter 7, 

was to investigate the effect of typical developmental issues in the provision of diabetes 
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specific support to adolescents by parents and friends. The second objective regarded 

adolescent diabetes treatment adherence, as earlier studies demonstrated strong 

fluctuations in diabetes self-care specifically in this age period. Chapter 8 is therefore 

dedicated to the investigation of treatment adherence in a developmental frame work. 

 

Table 2. Data Analyses 

Chapter No. Statistics Method Software 

2 Exploratory Factor Analysis 

Confirmatory Factor Analysis 

 

Reliability Analysis 

Principal Axis Factoring 

Structural Equation 

Modeling 

Cronbach's Alpha 

SPSS 14.0 

AMOS 7.0 

 

SPSS 14.0 

3 Exploratory Factor Analysis 

Confirmatory Factor Analysis 

 

Reliability Analysis 

Principal Axis Factoring 

Structural Equation 

Modeling 

Cronbach's Alpha 

SPSS 14.0 

AMOS 7.0 

 

SPSS 14.0 

4 Mediation 

 

 

Moderation 

Multiple Regression 

Sobel Statistics 

 

Multiple Regression 

SPSS 14.0 

Sobel Web 

Calculator 

SPSS 14.0 

5 Model fit Indices (X2, CFI, TLI, 

RMSEA) 

Structural Equation 

Modeling 

Mplus 5.1 

6 Model fit Indices (X2, CFI, TLI, 

RMSEA) 

Structural Equation 

Modeling 

Mplus 5.1 

7 Moderation Multiple Regression SPSS 17.0 

Modgraph 

8 Model fit Indices (X2, CFI, TLI, 

RMSEA) 

Structural Equation 

Modeling 

Mplus 5.1 

 

Finally, the fifth part of the thesis summarizes our findings suggesting a 

comprehensive model focusing on issues in underlying shared mechanisms of diabetes 

control and psychosocial adjustment and developmental issues. We focused on the 

shared underlying mechanisms because we assumed that introducing this will guide us 

to develop cost effective treatment regimes with a better disease control and better 

psychosocial adjustment. 
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Research Design, Sample and Procedure 

 This is cross-sectional intensive investigation addressing the role of risk and 

protective factors in treatment regimes for a good diabetes control with best 

psychosocial adjustment. The study sample was drawn from 890 adolescents with type 

1 diabetes, visiting one of all 25 hospitals in the South-Western part of the Netherlands 

offering diabetes care for adolescents. Included were 11-19 years old youngsters with 

type 1 diabetes, who were on daily insulin injection or pump. Table 1 describes the 

study sample, and its selection, using inclusion and exclusion criteria. After obtaining 

informed consent from parents and adolescents through their physician, questionnaires 

were completed by adolescents during their routine outpatient visit in the presence of a 

research nurse. Questionnaires for family members were sent and returned by mail. 

Metabolic control was assessed by measuring HbA1c of all participants in one lab; 

mean HbA1c was not significantly different for adolescents using pump (5.3%) versus 

using injection (94.7%) (means 8.3, SD=1.23 vs. 8.6, SD=1.5). Table 2 describes details 

of statistics and analytical software packages used, while Table 3 presents a glimpse of 

instruments and tools used for data collection.  
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Table 3. Instrument and tools used in the study 

Measurement Tool Respondent 

HbA1c Laboratory Assessment Adolescents 

Biography Interview Adolescents 

Diabetes History Interview Adolescents 

Family History Ouderlijst Parents 

Treatment Regime Spuitschema Adolescents 

Tangible Support Parents MDSSQ-Family Adolescents 

Tangible Support Friends MDSSQ-Friends Adolescents 

Family Responsibility Who do What Adolescents 

Diabetes Quality of Life MDQLY Adolescents 

General Well-being WBQ 12 Adolescents 

Psychopathology CBCL Parents 

Psychopathology YSR Adolescents 

Fears (Testing & Injecting) DFISQ Adolescents 

Physical Complaints Physical Complaints Adolescents 

Problems Associated with Diabetes  PAD Adolescents 

Global Self-worth SPPA Adolescents 

Social Support SSSC Adolescents 

Adherence SCAI, QLA Adolescents 

Parents-Child Conflicts Conflict Scale Parents/Adolescents 

Health and Risk Behaviors Interview Adolescents 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

 

 

 

 

 

 

Part II 

Instrument Development 
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Assessing Diabetes Support in Adolescents: Factor Structure of the 

Modified Diabetes Social Support Questionnaire 

M-DSSQ-Family 
 

Jamil A. Malik and Hans M. Koot 

Pediatric Diabetes, In Press 

 

Abstract: Objectives: To determine the underlying factor structure of diabetes specific 

support, using a modified diabetes family social support questionnaire, the M-DSSQ-

Family, in one half of a sample of adolescents with type 1 diabetes, confirm it in the 

second half, test invariance in factor structure across gender and age, and test the 

reliability of the resulting scales. Method: The study included 11-19 years old 

youngsters with type 1 diabetes, who are all on daily insulin injection or pump. A total 

of 437 adolescents (54.5% girls; mean age 14.7 years; mean diabetes duration 6.1 years) 
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participated in the study. Results: Exploratory factor analyses in the first random half of 

the sample suggested five factors including 45 items with loading ≥.40, and explaining 

40% of item variance. Confirmatory factor analysis in the remainder of the sample 

showed good indices of fit with exclusion of only 5 items. The final model with 5 

underlying factor including “Guidance and Supervision (10 items, α=.84)”, 

“Encouragement of Self-care and Exercise (8-items, α=.82)”, “Support in Critical 

Situations (6-items, α=.90)”, “Nourishment (9-items, α=.84)”, and “Emotional Support 

(7-items, α=.81)” was confirmed across gender and age. In a second order factor 

analysis all five factors loaded on one overall factor Diabetes Social Support-Family 

(α=.93). Conclusion: The 40-item modified M-DSSQ-Family presented a different view 

of traditional aspect of diabetes social support from family which may be more fruitful 

for adolescents. In addition it emerged as a valid and reliable measure of family support 

for Dutch adolescents with type 1 diabetes. Keywords: Type 1 diabetes mellitus, Family 

support, Adolescents Perception, Factor analysis, Treatment adherence. 

 

Introductions: 

Being diagnosed with type 1 diabetes imposes a number of self-care behaviors 

(i.e., monitoring blood glucose, taking insulin regularly, living with restrictions, having 

to visit doctors etc.), which are perceived as burdensome (van der Ven, Lubach, et al., 

2005). Most treatment regimes for patients suffering from type 1 diabetes focus on 

improvement of self-care behaviors. Importantly, support or assistance for these 

behaviors is associated with improved adherence to treatment regimens (La Greca & 

Bearman, 2002). Researchers agree on the existence of three broad domains of social 

support, i.e. the social network, perceived social support, and enacted support behaviors 

(Hanna, 2006). Focusing on either of these three domains, several instruments have 

been developed to measure different aspects of support for adolescents with type 1 

diabetes. However, these instruments have been developed on an apriori basis, and it is 

uncertain whether they are fit for distinguishing naturally occurring dimensions of 

support as experienced by persons with diabetes. The present study addresses the factor 

structure of support behaviors enacted by family members, while accounting for the 

perception of these behaviors as supportive by adolescents with type 1 diabetes. We 

started from the assumption that the identification of dimensions of diabetes specific 
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support may be enhanced when the perceived supportiveness of the enacted behaviors is 

taken into account. 

Enacted support behaviors entail providing assistance or help in self-care 

behaviors, which can be further distinguished in four categories, i.e. directive support, 

nondirective support, positive social interaction, and tangible assistance (Barrera & 

Ainlay, 1983). Directive support regards functional aspects of support such as 

informational, guidance, and problem solving behaviors. Nondirective support includes 

aspects such as companionship/belongingness, esteem, and expressions of intimacy 

(Hanna & Guthrie, 2001). Positive social interaction consists of unconditional 

availability, and trust. Finally, tangible assistance comprises of behaviors more specific 

to assistance in self-care behaviors (i.e., help in blood glucose testing, insulin 

administration, meal planning, and exercise). The present study is aimed to identify 

these four aspects of support behaviors enacted by parents for adolescents with type 1 

diabetes.  

Several studies suggested that the receivers’ perception of support can 

substantially differ from the providers’ perception (Hanna, Dimeglio, & Fortenberry, 

2005). A behavior viewed as supportive by the provider may have a negative effect on 

the receiver depending on his/her perception of the supportiveness of the specific 

behavior. It is expected that receiver-perceived supportiveness, if included in the 

assessment of enacted supportive behaviors, may yield a structure of support that 

represents naturally existing aspects of enacted supportive behaviors and is congruent 

with patient perception. Additionally, as  concluded by Hanna (2006), although the 

construct validity of virtually all available measures of diabetes specific support was 

well documented, for none of these the structure has been validated by factor analysis to 

empirically test the underlying structure of support (Hanna, 2006). The present study is 

aimed to validate a measure of diabetes specific support by conducting factor analysis 

on the Modified Diabetes Social Support Questionnaire-Family. We expected that factor 

analysis of items describing enacted supportive behaviors accounting for adolescents’ 

perceptions of supportiveness of these behaviors may reveal the underlying actual 

structure of diabetes specific support. We also expected that identified aspects of 

adolescent-perceived support would be positively related to treatment adherence, 

general social support, and satisfaction with life with diabetes. 
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Method: 

Sample and procedure 

The study sample was drawn from 890 children and adolescents visiting all 25 

hospitals in the South-western part of the Netherlands, which have diabetes care for 

children and adolescents. Inclusion criteria for the present study were: (1) being a 11-19 

years old youngster with type 1 diabetes, (2) being on daily insulin injection or pump, 

(3) in command of the Dutch language. Out of the 545 youngsters who fulfilled the 

criteria, 437 (87%) participated in the study. Characteristics of the sample are given in 

Table 1. After informed consent from the adolescents and their parents through the 

physician, participants were seen in the course of their routine appointment for medical 

care. The questionnaires were selected based on their usefulness for adolescents with 

type 1 diabetes (i.e., M-DSSQ-Family) as well as good psychometric properties (i.e., 

SCAI, SSSC, and MDQLY) and completed by participants during an outpatient visit to 

their local clinic, in the presence of a research nurse. Based on missing criteria (i.e., 

missing items ≥ 3%), two boys and one girl were excluded from the analysis. Mean age 

of the final 434 (54.8 % girls) participating adolescents was 14.7 years (SD = 1.8), with 

a mean diabetes duration of 6.1 years (SD = 3.7). To maintain the essay of 

standardization, HbA1c of all participants was assessed in one laboratory (mean±SD 

HbA1c 8.90±1.49). 
 

Instruments 

Modified Diabetes Specific Support Questionnaire-Family (M-DSSQ-Family): 

The M-DSSQ-Family is a 70 item questionnaire starting from items provided by 

LaGreca and others to facilitate a project investigating adjustment of adolescents with 

type 1 diabetes in the Netherlands. Additional items were developed in consideration of 

earlier work of LaGreca on the Diabetes Specific Support Interview, which is a 

structured interview with well documented reliability and validity (La Greca, et al., 

1995). To account for content validity, each item was discussed by a team of experts (2 

diabetologists, 2 pediatric psychologists, and 1 diabetes nurse), and items were included 

only after a consensus of experts. The initial item set included 70 items asking the 

adolescent to rate the frequency of a wide range of potentially supportive behaviors 

from parents regarding insulin administration (12 items), blood glucose testing (10 

items), assistance during hypoglycaemias and hyperglycemias (8 items), following a 
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meal plan (20 items), exercising regularly (6 items), and emotional support (14 items). 

Adolescents rated the frequency of behaviors, by answering the question “How often 

does one of your parents [….] ?” on a 6-point Likert scale with 1 = Never, 2 = Once a 

month, 3 = 1-3 Times a month, 4 = Once per week, 5 = Several times a week, and 6 = 

Every day. In addition, adolescents rated the supportiveness of each behavior by 

answering the question “How does this [behavior] from your parents feel?” with -2 = 

Absolutely not supportive, -1 = Not supportive, 1 = Neutral, 2 = Supportive, 3 = Very 

Supportive. A pilot study was conducted on a sample of 23 adolescents at Sophia 

Children’s Hospital, Rotterdam to obtain information on the instrument’s suitability for 

adolescents with diabetes and their parents. All 70 items of the M-DSSQ-Family were 

acceptable and easily completed, and significant correlations between parents and 

adolescents on frequency of supportive behaviors were found (rs ranging from .45 to 

.60). With significant agreement between parents and adolescents on all 70 supportive 

items, the M-DSSQ-Family was recommended by a group of experts (Diabetes Study 

Group at Sophia Children’s Hospital) for the main study.  

Self-Care Adherence Interview (SCAI): The Self-Care Adherence Interview is 

a 15 item scale measuring responses of both adolescents and parents on four domains 

(Glucose testing, Diet, Insulin adjustment, and Hypoglycemia preparedness) and is used 

to access self-care treatment adherence. The scale showed good test-retest reliability 

from intervals of 3 months to 1 year (r = .68-.71) and correlations with glycemic control 

( r = -.20 to -.28) (Hanson, et al., 1996). The scale was translated and adapted for the 

Dutch population (alpha = .83). On a parallel version of the scale (alpha = .84) parents 

were asked to rate adolescents’ adherence to treatment. 

Social Support Scale for Children (SSSC): General social support was assessed 

by the 24-item Social Support Scale for Children (SSSC) which taps adolescents’ 

perceived social support from four sources i.e., classmates, friends, parents, and 

teachers (6 items for source) (Van den Bergh & Marcoen, 1999), from which a total 

score (α =.84) combining of all four subscales was computed. 

Life Satisfaction with Diabetes: Adolescents’ satisfaction of life related to their 

diabetes was measured on the “satisfaction” subscale of the Modified Diabetes Quality 

of Life for Youth (Ingersoll & Marrero, 1991). The 18 item subscale (alpha = .85) asks 

adolescents to rate satisfaction of life with their diabetes on a 5-point Likert scale (-2 = 

very dissatisfied to 2 = very satisfied).  
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Analysis and Results: 

Preliminary Analysis 

 Based on prior research (Bearman & La Greca, 2002; La Greca & Bearman, 

2002) individualized supportiveness-weighted frequency scores were computed by 

multiplying the frequency and supportiveness score for each corresponding item pair for 

each participant on M-DSSQ-Family. The resulting individualized scores ranged from   

-12 to 18, with positive scores indicating the frequency of behaviors rated as being  

 

Table 1: Demographic and disease characteristics and study variables 

  

Valid N 

 

Boys 

 

Girls 

 

Total Sample 

Gender (%) 437 199 (45.5%) 238 (54.5%) - 

Age 437 14.8 (1.9) 14.7 (1.8) 14.7 (1.9) 

Age of diabetes onset 412 8.5 (4.2) 8.6 (3.7) 8.6 (3.9) 

Diabetes duration 412 6.2 (3.8) 6.1 (3.7) 6.1 (3.8) 

SES Mother 428 2.7 (2.3) 2.7 (2.1) 2.7 (2.2) 

SES Father 407 4.6 (2.3) 4.3 (2.3) 4.5 (2.3) 

Two Parent Family (%) 382 171 (44.8%) 211 (55.2%) - 

Single Parent Family (%) 49 24 (49%) 25 (51%) - 

Injection Treatment (%) 408 184 (45.1%) 224 (54.9%) - 

Pump Treatment (%) 22 9 (40.9%) 13 (59.1%) - 

Hba1c 430 8.9 (1.5) 8.9 (1.6) 8.9 (1.5) 

Social Support 431 3.4 (0.3) 3.5 (0.3) 3.5 (0.3) 

Diabetes Specific Support 354 560.4 (243.2) 625.6 (255.8) 595.9 (251.9) 

Adherence Self-Reported 432 51.15 (7.78) 49.59 (10.23) 50.29 (9.22) 

Adherence Parents-Reported 437 46.23 (13.58) 46.72 (14.84) 46.50 (14.27) 

 
Note: Table entries include Ns and means (SD and percentages in parentheses). 
 

supportive. Mean scores of all 70 items were computed and variables with <3% missing 

values were imputed by series means. As the M-DSSQ-Family is intended to assess 

parents’ supportive behaviors, only items with an overall mean falling in the range of 

positive scoring (1 to 18) were selected for further statistical analysis. Based on the 

group mean scores, 5 items that appeared as non-supportive (negative mean item 

values) were removed from the scale. Content analysis revealed that these items 
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indicated either critical (i.e., criticism from parents for taking insulin injection too late, 

not testing for blood glucose, and not doing enough exercise) or careless behaviors of 

parents (i.e., to offer or insist on eating food which is not suitable for adolescents with 

type 1 diabetes).  

Exploratory Factor Analysis 

  To determine the factor structure of the scale, exploratory factor analysis 

(EFA) was conducted on the remaining 65 items. The sample was split into two halves, 

using SPSS random split, and the first random sample consisting of 215 adolescents 

(54.4% girls) was used to conduct EFA. Factors were extracted using SPSS Principal 

Axis Factoring as extraction method and Promax with Kaiser Normalization as rotation 

method. EFA resulted in 16 factors with eigenvalue >1 explaining 57.6% of item 

variance. A close examination of the scree plot and content analysis of the items 

indicated five meaningful factors. Items were included only if they loaded above .40 on 

any of the factors indicating a substantial contribution to the factor. The factor structure 

emerged as much better interpretable by including only the 46 items with loadings >.40 

on the five factors, explaining approximately 40% of the items variance. Only one item 

“Prepares all necessary materials you need to test your blood sugar” cross loaded on two 

factors (i.e., loadings .45 on the 2nd factor, and .43 on the 3rd factor), and thus was 

excluded from further analysis. The Kaiser-Meyer-Olkin measure of sampling adequacy 

was .89 and Bartlett’s test of sphericity was significant, indicating appropriateness of 

the 5-factor solution. 

The first factor was labeled Guidance and Supervision with 13 items 

representing parental behaviors referring to telling and reminding about activities for 

diabetes care. Eight items indicating parents’ encouraging behaviors loaded on the 

second factor labeled Encouragement of Self-care and Exercise. Seven items indicating 

support during hypoglycemia and hyperglycemia loaded on the third factor labeled 

Support in Critical Situations. Nine items representing parents’ help in eating behaviors 

loaded on a fourth factor labeled Nourishment, and 8 items representing parents’ 

sympathetic behaviors loaded on a fifth factor labeled Emotional Support. 

Confirmatory factor analysis: 

Confirmatory factor analysis (CFA) was conducted on the data from the 

remaining 219 adolescents (55.5% girls), using AMOS (Version 7.0). All five factors 

were designed into one model, and error co-variances were allowed. The model 
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obtained from the EFA showed a good fit to the data with X2(df = 913) = 1243.25, CFI 

= .92, and RMSEA = .041. Based on initial criteria (i.e., item loadings >.40 and content 

analysis), the model was reexamined and three items in the factor Guidance and 

Supervision with low loadings (i.e., “Nags that you must inject”, loading .26; “Wakes 

you up in the morning so that you can inject on time”, loading .28; and “Checks the 

memory of your blood sugar meter”, loading .27) and one item in the factor Emotional 

Support (i.e., “Provides you with things to read about diabetes”, loading .29) were 

excluded from the model. Only one item (i.e., “Ensures that necessary things for your 

blood sugar tests are available at home”) didn’t fit in theme of the factor depicting 

support during critical situations (i.e., during hypo- and hyperglycemia) and thus was 

excluded from the model. The final model containing 40 items presented a good model 

fit (X2(df = 686) = 964.95, CFI = .93, RMSEA = .043) with item loadings ranging from 

.40 to .84 (refer to Table 2 for an overview of item loadings both in EFA and CFA). 

Multi group analysis was conducted to test the five factor model across gender 

(i.e., Girls (n=238) versus Boys (n=199)), and age groups (i.e., Younger (< 15 years; 

n=242) versus Older (≥ 15 years; n=192) adolescents). Although the model presented a 

good fit to the data across gender (Table 3), some error co-variances (suggested by 

modification indices) were constrained, which resulted in a significant improvement in 

the model fit (i.e., Δ X2(df = 32) = 134.67, p=.01). Similarly, the five factor model also 

had a good fit to the data across age groups (Table 3) yet fit indexes were significantly 

improved (i.e., Δ X2(df = 34) = 140.78, p=.01) by constrained error co-variances in the 

model. 

 

Table: 2. Factor structure of the Modified DSSQ-Family  

Item No. Factors  
Factor 

Loadings 
 Parents Supportive Behaviors EFA CFA 

 Guidance and Supervision (α = .84; .81-.85)   

25. Tells you that it is better not to eat certain food items .73 .69 

1. Reminds you to inject insulin .70 .52 

7. Reminds you to prick your blood sugar .66 .69 

21. Tells you when you have eaten too little or too much .60 .73 
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4. Checks if you have injected insulin .58 .47 

17. Reminds you that you must pay attention to your food .57 .72 

18. Tells you off because you have eaten something that you should not 

have eaten 

.49 .40 

9. Tells you that your blood sugars may not be okay .47 .52 

33. Warns you about possible future complications of diabetes .43 .48 

3. Asks if maybe you inject too little insulin .43 .45 

 Encouragement of Self-care and Exercise (α = .82; .80-.83)   

20. Compliments you because of your healthy food intake .74 .61 

6. Compliments you because you have pricked your blood sugar on 

your own initiative 

.67 .53 

30. Compliments you because you exercise regularly .58 .66 

22. Shows that he/she is happy because you have eaten healthy food .57 .66 

31. Exercises with you in your free time .57 .59 

2. Compliments you because you injected insulin on time .57 .43 

28. Gives you ideas how you can exercise more .53 .44 

29. Invites you to come and exercise .52 .51 

 Support in Critical Situations (α = .90; .88-.91)   

13. Is patient with you during a hypo, even if you are being difficult .78 .85 

12. Stays with you after a hypo until you feel well again .76 .83 

11. Helps you when you have hypo .72 .79 

14. Tries to let you drink or eat during a hypo even if you resist .66 .80 

10. Gets you sugar containing food or candy when you have a hypo .66 .64 

8. Takes care of you if you feel miserable because of a hyper .49 .61 

 Nourishment (α = .84; .82-.85)   

15. Eats the same food as you when you eat together .75 .53 

19. Eats with you at the same time .69 .57 

18. Cooks for you according to your diet recommendation .62 .61 

27. Organizes activities that fit with your meals and injections scheme .61 .63 
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16. Ensures that meals are being served when it is time for you to eat .57 .65 

35. Waits for you when you have to eat, prick or inject .49 .55 

23. Takes care that you are given the right food to eat .44 .69 

24. Gets you a sugar free drink .43 .43 

27. Takes account of what you are allowed to eat and drink when you 

go out together 

.41 .69 

 Emotional Support (α = .81; .77-.82)   

39. Is available for you when you worry about how to deal with your 

diabetes 

.70 .84 

37. Listens to you when you are concerned about future consequences 

of diabetes 

.67 .77 

34. Is available for you when you feel miserable because of your 

diabetes 

.56 .81 

40. Stands up for you if others say something stupid or annoying about 

your diabetes 

.56 .53 

32. Expresses his/her admiration for how you handle your diabetes .55 .53 

38. Understands that it is not always your fault when your blood sugar is 

low or high 

.55 .52 

36. Understands it that you sometimes do not handle your diabetes that 

well 

.53 .60 

 Second order Factor Analysis   

 Factors EFA CFA 

 Diabetes Social Support (α = .93; .92-.94)   

1. Emotional Support .78 .73 

2. Nourishment .72 .79 

3. Help in Critical Situations .69 .62 

4. Encouragement for Self-care and Exercise .67 .67 

5. Guidance and Supervision  .65 .59 

 

Note: Cronbach’s alpha is reported in parentheses for the whole sample, and the range 

for subgroups, respectively. 



 
 

 

 

 

Table: 2. Confirmatory Factor Analysis (Indices of Model fit): 

Sample Groups Model in CFA Initial CFA 2nd Order CFA 

  χ2 d.f CFI RMSEA χ2 d.f CFI RMSEA 

2nd half of sample Default 1243.25 913 .92 .041 12.80 5 .98 .085 

 Modified 964.95 686 .93 .043 4.21 4 .99 .016 

Across Gender Unconstrained 2027.79 1372 .91 .033 10.84 8 .99 .029 

 Constrained 1893.12 1404 .93 .028     

Across Age Groups Unconstrained 2023.53 1372 .91 .033 18.47 8 .99 .055 

 Constrained 1882.75 1406 ..93 .028 12.72 8 .99 .037 
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A second order analysis was conducted to investigate whether the five factors 

reported above that emerged from the EFA and confirmed by CFA are valid aspects of 

one overall theme of diabetes family support. Scale scores were computed for all 5 

factors and EFA was conducted using these scores on the first half of the sample. All 

five scales loaded pretty well on a single factor (Table 2) labeled Diabetes Social 

Support-Family, and explaining 49.2% of item variance. CFA was then conducted on  

 

Table 4:  Pearson correlations between diabetes specific support and adherence, general 
support and life satisfaction with diabetes 

 

  Hba1c
Adherence 

Parent-
Report 

Adherence 
Self-

Report 

Social 
support 

Life 
Satisfaction 

Scale Guidance & 
Supervision .08 -.06 .24** -.05 .13** 

 Encouragement for 
Self-care & Exercise .01 -.03 .24** .12* .14** 

 Support in Critical 
Situations .02 -.04 .17** .07 .07 

 Nourishment -.08 .19** .38** .16** .18** 
 Emotional Support -.05 .00 .25** .13** .08 

 Modified DSSQ-
Family (Whole Scale) -.01 .02 .33** .12* .15** 

Frequency Guidance & 
Supervision .14** -.17** .02 -.08 -.07 

 Encouragement for 
Self-care & Exercise .01 -.06 .24** .08 .09 

 Support in Critical 
Situations .05 -.02 .13** .06 .02 

 Nourishment -.05 .17** .33** .13** .11* 
 Emotional Support .00 .01 .23** .08 .05 

 Modified DSSQ-
Family (Whole Scale) .04 -.02 .25** .07 .05 

Perceived- Guidance & 
Supervision .03 .03 .25** .00 .18** 

Supportiveness Encouragement for 
Self-care & Exercise .00 .14** .12* .07 .06 

 Support in Critical 
Situations -.06 .33** .16** .10* .14** 

 Nourishment -.09 .15** .32** .14** .19** 
 Emotional Support -.13** .30** .18** .18** .10* 

 Modified DSSQ-
Family (Whole Scale) -.05 .04 .28** .11* .18** 

 
p < .05 (*);  p < .01 (**) 
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the remainder of the sample which resulted in a good fit of the data to the model with 

X2(df = 5) = 12.8, CFI = .98, and RMSEA = .08. Examination of modification indices 

suggested a covariance between error terms of the factors Emotional Support and 

Support in Critical Situations. The covariance path was added which resulted in 

significantly improved fit of the data (i.e., ΔX2(df = 1) = 8.59, p=.01). A re-analysis 

across gender and age groups confirmed the underlying single factor structure of the 

five aspects for boys and girls and younger and older adolescents. To obtain an 

indication of the construct validity of the resulting factor structure Pearson correlations 

were computed between the overall scores on the 5 factors, the frequency score of the 5 

factors, and the adolescent perceived supportiveness score on the 5 factors and 

metabolic control (HbA1c), adherence to diabetes treatment, general support, and life 

satisfaction with diabetes. Results presented in Table 4 show that although none of the 

overall factor scores correlated with HbA1c, but one perceived supportiveness score, 

“Emotional support” did (r = -.13). All 5 overall factors and the total score presented 

significant correlations (ranging from.15 to .36) with adolescent-reported treatment 

adherence. Only one scale “Nourishment” appeared to have a significant correlation (r = 

.18) with parent-reported treatment adherence yet it showed significant correlations 

(ranging from .14 to .33) with 4 of the five factors on perceived supportiveness. All 

scales as well the total score correlated significantly with general social support except 

“guidance and supervision” and “Support in critical situations”. All scales and the total 

scale score correlated positively and significantly with life satisfaction with diabetes, 

except “Support in critical situations” and “emotional support”. 

Reliability analysis was conducted for the resulting scales by computing 

Cronbach’s alpha for the whole sample and separately for boys and girls, and younger 

and older adolescents. All five scales had good reliability ranging from .77 to .91 (Table 

2). Cronbach’s alpha of the 40 items overall scale for the whole sample as well for all 

subgroups (i.e., boys, girls, younger adolescents, and older adolescents) presented good 

reliabilities ranging from .92 to .94.  

 

Discussion: 

To our knowledge, this is the first study that aimed to determine the underlying 

structure of adolescent-perceived parental enacted support behavior for adolescents with 

type 1 diabetes using an empirical approach. Earlier studies although accounting for the 
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adolescent’s perception of individual parental behaviors intended to be 

supportive(Bearman & La Greca, 2002; La Greca & Bearman, 2002), defined the 

structure of diabetes social support on an a priori basis considering traditional aspects of 

diabetes specific support. Findings of the present study extend previous research by 

empirical identification of underlying factors of diabetes specific social support from 

family accounting for adolescents’ perception of parents’ enacted support behavior. 

Additionally the study also aimed to provide a reliable and valid measure of diabetes 

social support for adolescents. The item content of the M-DSSQ-Family was chosen to 

measure six traditional categories of enacted support behavior of parents for adolescents 

with type 1 diabetes. Although we expected that the six traditional categories of enacted 

support behaviors would merge into four factors representing naturally existing aspects 

of support, factor analysis of the questionnaire revealed five factors. Using EFA and 

CFA on data from two random samples of adolescents with type 1 diabetes we showed 

that the five factors cover a wide range of diabetes specific supportive behaviors that is 

not covered by general support and is related to treatment adherence and life satisfaction 

with diabetes. Moreover the factors hold across gender and the whole adolescent age 

range.    

The factor structure presented diabetes specific support as a combination of 

physical, psychological and emotional support. Although it presents 5 distinct diabetes 

specific aspects of enacted parental support behaviors, the factor structure seems to 

fairly well represent four dimensions of social support proposed by Barrera and Ainlay 

based on content analysis and factor analysis of social support (Barrera & Ainlay, 

1983). The two factors (i.e., “Support in Critical Situations” and “Nourishment”) 

represent one general aspect (i.e., tangible assistance cf. Barrera and Ainlay (Barrera & 

Ainlay, 1983), the diversity in nature of both types of enacted support behavior 

indicates the existence of two forms of tangible assistance in diabetes specific support. 

The factor “Guidance and Supervision” represents directive support and the factor 

“Emotional Support” represents nondirective support. Similar aspects of diabetes 

support are also reported as guidance-control subscale and warmth-caring subscale 

respectively in the Diabetes Family Behavior Scale (DFBS) (McKelvey, et al., 1993). 

Finally, Positive Social Interaction, the fourth aspect of social support cf. Barrera and 

Ainlay (Barrera & Ainlay, 1983) is represented by the factor “Encouragement for Self-

care and Exercise”.  
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An important feature of this study is that it combined reports of the frequency 

of parents’ enacted behavior with adolescents’ perceived supportiveness of these 

behaviors. Although the questionnaire asks adolescents about enacted behaviors of 

parents in six traditional domains of diabetes support, the adolescents’ experience about 

these behaviors may differ (Hanna, et al., 2005), not only regarding the direction and 

intensity of supportiveness but also regarding the nature of the effect that a specific 

behavior may have (Hanna, et al., 2003). The five factors that emerged in EFA were 

confirmed in CFA, losing only 6 items, and with excellent model fits. The results 

clearly suggest that diabetes specific support can be better addressed as a combination 

of physical assistance and psychological and emotional support. From this point of 

view, the study not only presented the structure of actual aspects of diabetes social 

support from family but also explains differences between traditional conceptualizations 

of supportive behaviors and its organization as actually perceived by the adolescent. 

Recent research suggested that diabetes-specific support may not substantially 

influence psychosocial adjustment of adolescents with their diabetes ( Malik & Koot, 

2009), as associations between support and adjustment have hardly been demonstrated. 

However, the present study showed that all the five factors of diabetes specific support 

as assessed with the M-DSSQ-Family are positively and significantly related with 

adolescents’ self-reported treatment adherence, and several with general social support 

and satisfaction with life with their diabetes. Although only one scale (i.e., 

Nourishment) significantly correlated with parent-reported adherence, associations 

between perceived supportiveness scores and parent-reported adherence represent the 

importance of the facture structure. The frequency score on Guidance and Supervision 

presented unexpected associations with several outcomes (i.e., positive with HbA1c and 

negative with parent-reported adherence) suggesting that high levels of tangible support 

represented by the behaviors included in this factor may have adverse effects. The effect 

may be specific for adolescence as earlier research indicated (van Dam, et al., 2005), 

that is parents’ increased monitoring behaviors may have a negative effect on adolescent 

autonomy development. Although these associations were not particularly strong they 

suggest that the dimensions of support tapped by the M-DSSQ-Family are meaningful. 

Multi-group comparison of the final factor structure revealed that the structure 

of the final 40-item M-DSSQ-Family holds for both boys and girls and for younger as 

well older adolescents, while the reliability analysis across these groups suggested the 
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wide applicability of the scale across all adolescents. In second order factor analysis, all 

the five factors loaded on a single supreme factor in EFA and the model was confirmed 

in CFA. Thus, the modified DSSQ-Family emerged as an internally valid and reliable 

measure of diabetes family social support for adolescents aged 11-19 years with scales 

tapping functionally distinct underlying aspects of diabetes specific support and an 

overall summary score. 

Implications 

A first implication of the present study is that we now have a questionnaire 

available that taps relevant domains of diabetes specific support and that may be used in 

research and counseling. Second, the study revealed aspects of diabetes specific family 

social support perceived as supportive by adolescents that differ from a priori 

classifications of diabetes specific support. These aspects emerged as a combination of 

physical, psychological, and emotional behaviors. The robustness of these aspects 

across subsamples and gender and age suggests that they deserve attention in treatment 

planning and should be addressed by diabetes educators. In addition, it seems 

worthwhile to test their significance in studies addressing the importance of diabetes 

specific support in reduction of diabetes-related stress and improvement of adherence in 

treatment regimens. Finally, the study resulted in a 40-items scale which is a shorter 

version compared to the original 70-items scale resulting in a time and cost effective 

useful measure of diabetes-specific family support.  

Limitations and suggestions for future research 

 Although the superb fit of the exploratory model of the M-DSSQ-Family in 

CFA and generalization of the factor structure across gender and age supports the five 

factor model presented in this study, the factor structure is to be replicated with other 

samples. For example, given the variation in developmental stages during the 

adolescence, large samples are required for validation of the questionnaire across 

various age groups of adolescents. In addition, the cross-sectional nature of the study 

limits utilization of the underlying factor structure in clinical settings to distinguish 

between groups or tap change after professional guidance, other psychometric 

properties such as predictive and discriminant validity, and sensitivity to change should 

be tested in longitudinal studies. 
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Assessing Diabetes Support in Adolescents: Factor Structure of the 

Modified Diabetes Social Support Questionnaire 

M-DSSQ-Friends 

 
Jamil A. Malik and Hans M. Koot 

In Preparation 

 
Abstract: Objective: To determine the underlying factor structure of friends’ enacted 

support behaviors for adolescents with type 1 diabetes, confirm it in a second sample, 

determine the invariance in factor structure across gender and age, delineate 

distinguished aspects of friends’ support, and test the reliability of the resulting scales. 

Methods: The study included a total of 434 adolescents (54.8% girls, mean age 14.7 

years, mean diabetes duration 6.1 years), who are all on daily insulin injection or pump. 

The MDSSQ-Friends was completed by participants during their regular visit to their 
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local clinics, in the presence of a research nurse. Results: Results from Exploratory 

factor analysis revealed a 5-factor solution explaining approximately 48.4% of the item 

variance, with 13 items indicating behaviors like advising and reminding for self-care 

(Guidance and Encouragement; α=.91); 7 items indicating help during hypoglycemia 

and hyperglycemias (Support in Critical Situations; Cronbach’s alpha=.92); 11 items 

indicating help with eating the right food (Nourishment; α=.88); 6 items indicating 

understating of feelings (Empathy; α=.83); and 5 items indicating companionship in 

physical activity (Support in Exercise; α=.76). Confirmatory factor analysis on the 

remainder of the sample showed good indices of model fit. Comparison of the factor 

structure across gender and age presented excellent fit. In a second order factor analysis 

all five factors loaded on one overall factor Diabetes Social Support-Friends. 

Conclusion: The 46 items “Modified Diabetes Specific Support Questionnaire-Friends” 

emerged as an internally valid and reliable scale for Dutch adolescents with type 1 

diabetes and measures 5 factors of diabetes specific support from close friends. 

 

Introduction: 

The developmental psychology literature suggests that children expect a 

supportive attitude from friends and develop supportive connections in potentially 

stressful situations (Bruhn & Philips, 1987). Close friendship is perceived as a 

supportive relationship that can reduce the stress associated with life events (Belle, 

1989; Wysocki & Greco, 2006). Being diagnosed with a life threatening chronic disease 

like diabetes may become a potential stressful event in adolescents’ life. Although 

earlier research showed no effect of receiving a diabetes type 2 diagnosis on 

psychological well-being and perceived health status (Adriaanse, et al., 2004), 

consequences may differ for a diagnosis of type 1 diabetes which requires life long 

adherence to a care regimen including blood glucose testing, external insulin 

administration, meal planning and exercise. In a developmental context, with more 

exposure to the world adolescents become less dependent on their parents (Bruhn & 

Philips, 1987) by establishing associations with their interest groups (Bruhn & Philips, 

1987; Kaplan, 2000) and logging into close friendships. 

During their growth and development, adolescents shift their interest from 

parents to friends and spend more of their time with their friends (Bee, 1999; Bruhn & 

Philips, 1987; Kaplan, 2000). Adults who have close and supportive relationship do 
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cope more successfully with stressful events than adults who do not (Deborah Belle, 

1989). Literature about friends’ support suggests that children’s perceptions of friend 

support may be quite accurate and that friends’ support may be equally helpful as for 

adults. However, efforts are needed to examine the potentially positive influences of 

friends on adolescents’ disease management and adaptive health behaviors (Burroughs, 

et al., 1997). Although the existing literature indicates that effective diabetes specific 

social support is mainly provided by parents while social/emotional support is mainly 

provided by friends (La Greca, et al., 1995), absence of validated measures limits the 

possibility to figure out critical aspects of diabetes support from friends. By 

consequence, literature on diabetes support lacks evidence for the potential importance 

of friends’ support, especially in adolescence.  

Malik and Koot (In press) showed that parents’ enacted diabetes specific 

support behaviors accounting for the adolescent’s perception represents four general 

dimensions of support reported by Barrera and Ainlay (Barrera & Ainlay, 1983). As 

adolescents spend most of their daytime hours in school or leisure settings with friends 

(Kuttler, et al., 1999), close friends represent a significant source of emotional support 

and may facilitate adolescents’ adjustment to a chronic disease and their ability to cope 

with a difficult medical treatment (Bearman & La Greca, 2002; Wysocki & Greco, 

2006). Despite such a vital role of friends’ support for adolescents with chronic 

diseases, very rarely previous research focused on friends’ support for adolescents with 

diabetes mellitus (Hains, et al., 2007). The purpose of the present study is to figure out 

underlying aspects of diabetes specific support from friends for adolescents with 

diabetes type 1, using factor analysis, for a measure of enacted support behaviors of 

friends (i.e., the Modified Diabetes Social Support-Friends). 

In this study, we hypothesized that similar to the findings of Malik and Koot 

(In press) a factor analysis of enacted support behaviors of friends accounting for 

adolescents’ perception would delineate underlying aspects of diabetes specific support 

from friends and would represent dimensions of support reported by Barrera and Ainlay 

(Barrera & Ainlay, 1983). Further, we tested the applicability of the structure of friends 

support to different age groups, and males and females, and explored its association 

with adolescent treatment adherence, diabetes responsibility, and well-being. 

Additionally, the study explored qualitatively  the assumption adhered to in the existing 

literature that in adolescence diabetes specific tangible support is mainly organized 
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around parents while social/emotional support is mainly provided by friends (La Greca, 

et al., 1995). We assumed that a comparison of underling aspects of diabetes specific 

support from family (Malik & Koot, In press) with underlying aspects of friends support 

would indicate a unique role of friends.  

 

Method: 

Sample and Procedure 

 The sample for the study was drawn from the 890 children and adolescents in 

all 25 hospitals in the South-western part of the Netherlands, which have diabetes care 

for children and adolescents. Inclusion criteria for the present study were: (1) 11-19 year 

old youngsters with type 1 diabetes, (2) being on daily insulin injection or pump, and 

(3) in command of the Dutch language. Out of the 545 youngsters who fulfilled the 

criteria, 437 (87%) participated in the study. Sample characteristics are described 

elsewhere (Malik & Koot, 2009; Malik & Koot, In press). After informed consent from 

their parents through the physicians, participants were seen in the course of their routine 

appointment for medical care. The questionnaires were completed by participants 

during an outpatient visit to their local clinics, in the presence of a research nurse. Based 

on missing criteria (i.e., missing items ≥ 3%), two boys and one girl were excluded from 

the analyses. Final analysis was conducted on 434 (54.8% girls) adolescents with 

mean±s.d age 14.7±1.8 years, and mean±s.d diabetes duration of 6.1±3.7 years.  

Instruments 

Modified Diabetes Specific Support Questionnaire-Friends (MDSSQ-Friends): 

The MDSSQ-Friends is a 54 items scale that was developed starting from items 

provided by LaGreca and others (Bearman & La Greca, 2002) to facilitate a project 

investigating adjustment of adolescents with type 1 diabetes in the Netherlands. 

Additional items were developed in consideration of earlier work of LaGreca on the 

Diabetes Specific Support Interview, which is structured interview with well 

documented reliability and validity (La Greca, et al., 1995). To account for content 

validity, each item was discussed by a team of experts (2 diabetologists, 2 pediatric 

psychologists, and 1 diabetes nurse), and items were included only after a consensus of 

experts. The MDSSQ-Friends asks the adolescents to rate the frequency of a wide range 

of potentially supportive behaviors from friends regarding insulin administration (6 

items), blood glucose testing (5 items), support during hypoglycaemias and 
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hyperglycemias (8 items), meal planning (17 items), exercising regularly (5 items), and 

emotional support (13 items). Adolescents rated the frequency of behaviors, by 

answering the question “How often does one of your close friends (….)?” on a 6-point 

Likert scale with 1 = Never, 2 = Once a month, 3 = 1-3 times a month, 4 = Once per 

week, 5 = Several times a week, and 6 = Every day. In addition, adolescents rated the 

supportiveness of each behavior by answering the question “How does this (behavior) 

from your friends feel?” with -2 = Absolutely not supportive, -1 = Not supportive, 1 = 

Neutral, 2 = Supportive, 3 = Very Supportive. 

Self-Care Adherence Interview (SCAI): The Self-Care Adherence Interview is 

a 15 item scale measuring responses of both adolescents and parents on four domains 

(Glucose testing, Diet, Insulin adjustment, and Hypoglycemia preparedness) and is used 

to assess self-care treatment adherence. Good test-retest reliability for the scale has been 

reported across intervals of 3 months to 1 year with r  = .68-.71, and correlations with 

glycemic control ranged from -.20 to -.28 (Hanson, et al., 1996). The scale was 

translated and adapted for the Dutch population (alpha = .83). On a parallel version of 

the scale (alpha = .84) parents were asked to rate their adolescent’s adherence to 

treatment. 

Family Responsibility Questionnaire: Parents of the adolescents indicated their 

involvement with adolescents for their diabetes management family responsibility 

questionnaire (Anderson, et al., 1990), revised for the Dutch adolescent population with 

type 1 diabetes. Parents of the adolescents were asked to indicate “who takes care of 

each of the 29 diabetes management tasks” by crossing one of five options (i.e., 

1=adolescent always, 2=adolescent mostly, 3=equal, 4=parent mostly, and 5=parent 

always). A total scale score was computed with higher scores indicating more parental 

involvement in diabetes management of adolescents. The scale presented good 

reliability (i.e., Cronbach’s alpha = .90) for the study sample. 

Positive Well-Being: Positive Well-being was measured with the 12-item Well-

Being Questionnaire (WBQ12) (Pouwer, et al., 1999), which includes three subscales 

i.e., Positive well-being (4 items), Negative well-being (4 items), and Energy (4 items). 

Only the Positive Well-being scale was used for the current study (α=.68).  
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Analysis and Results: 

Preliminary analysis 

Based on prior research (Bearman & La Greca, 2002; La Greca & Bearman, 

2002), individualized supportiveness-weighted frequency scores were computed by 

multiplying the frequency and supportiveness scores for each corresponding item pair 

for each participant on the MDSSQ-Friends. The resulting individualized scoring 

ranged from -12 to 18, with positive scores indicating that behaviors were rated as being 

supportive. Mean scores for all variables were computed and variables with < 3% 

missing values were imputed by series means. As the MDSSQ-Friends is intended to 

assess supportive behaviors of friends, only items with an overall mean falling in the 

range of positive scoring (1 to 18) were selected for further statistical analysis. Based on 

the group mean scores, only one item that appeared as generally non-supportive (with 

negative mean item value i.e., -.83) was removed from the scale. The removed item 

described careless behavior of friends to offer or insist on eating food which is not 

suitable with the diabetes of adolescents. 

Exploratory Factor Analysis 

The 53 items indicating supportive behavior of friends for adolescents with 

type 1 diabetes were included in an exploratory factor analysis (EFA) to determine 

underlying aspects of diabetes specific friends’ support. The sample was split into two 

halves using SPSS random split and the first random sample (n=207, 51.2% girls) was 

used to conduct EFA. Factors were extracted by Principal Axis Factoring using Promax 

rotation with Kaiser Normalization and default SPSS options of eigenvalues >1. The 

EFA resulted in 12 factors with eigenvalue >1 and explaining 61.87% of item variance. 

Content analysis of items indicated a five factor solution as acceptable and EFA was 

repeated by limiting extraction to 5 factors. Items were included only if they loaded 

above .40 on any of the factors. The factor structure emerged as a better solution by 

loading 42 items on 5 factors with loadings >.40, and explaining 48.39% of the item 

variance. The Kaiser-Meyer-Olkin measure of sampling adequacy was .89 and Bartlett’s 

test of sphericity was significant p=.01, together indicating appropriateness of the factor 

analysis. 

Content analysis of the resulting factor solution yielded a factor structure with 

5 meaningful factors. Thirteen items representing friends’ behaviors for reminding 

about self care loaded on a factor labeled Guidance & Encouragement for Self-care;  
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Table 1. Factor Structure of the Modified DSSQ-Friends 

Item No. Factors Factor 
Loadings 

 Friends Supportive Behaviors EFA CFA 

 Guidance and Encouragement   

30. Tells you that it is better not to eat something .74 .75 

28. Tells you if you have eaten too little or too much .66 .75 

45. Warns you about complications of diabetes in the future .62 .60 

04. Asks if maybe you inject too little insulin .62 .68 

03. Reminds you that you must inject .61 .67 

08. Reminds you that you must prick your blood sugar .61 .76 

21. Encourages you to eat healthily .59 .54 

50. Provides you with things to read about diabetes .57 .47 

02. Nags that you must inject .57 .48 

25. Reminds you that you must pay attention to your food .55 .73 

10. Checks the memory of your blood sugar meter .54 .50 

44. Encourages you to handle your diabetes well .54 .70 

13. Tells you that your blood sugar may not be okay .50 .65 

 Support in Critical Situations   

17. Stays with you after a hypo until you feel well again .90 .92 

16. Helps you when you have hypo .89 .93 

18. Is patient with you during a hypo, even if you are being difficult .87 .91 

19. Tries to let you drink or eat during a hypo even if you resist .85 .71 

15. Gets you sugar containing food or candy when you have a hypo .81 .80 

12. Takes care of you if you feel miserable because of a hyper .58 .82 

14. Watches whether you are close to getting a hypo .57 .68 

 Nourishment   

26. Pays attention not to offer you something that you cannot use .81 .54 

24. Ensures that meals are being served when it is time for you to eat .78 .68 

35. Takes care of your foods and drinks while shopping for a party .67 .64 

47. Waits for you when you have to eat, prick or inject .60 .70 

36. 
Ensures to have sugar free drinks for you if you go with him/her to 

their house 
.58 .59 

23. 
Asks if you're allowed to eat something before he/she gives it to 

you 
.58 .58 

33. Takes account of what you can eat and drink when you go out .55 .69 
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together 

29. Gets you a sugar free drink .50 .62 

27. Eats with you at the same time .48 .52 

22. Eats with the same things together with you .44 .44 

06. Organizes activities that fit with your meals and injections scheme .41 .62 

 Empathy   

11. 
Shows that he/she understands how annoying is to frequently test 

your blood sugar 
.82 .78 

05. 
Lets you know that he/she understands how difficult it is to inject 

every day 
.74 .83 

34. 
Shows that he/she understands how important it is to watch what 

you eat 
.49 .78 

09. Asks you for the results of your blood sugar test .49 .60 

07. Watches when you prick your blood sugar to check the rates .44 .49 

43. Express his/her admiration for how you handle your diabetes .41 .65 

 Support in Exercise   

40. Encourages you to go to a sport club .72 .50 

38. Invites you to come and exercise .64 .52 

41. Exercise with you in your free time .59 .58 

37. Gives you ideas how you can do more exercises .59 .75 

39. Compliments you because you exercise regularly .54 .50 

 Second order Factor Analysis   

 Factors EFA CFA 

 Diabetes Social Support   

3. Nourishment .80 .75 

1. Guidance and Encouragement .74 .73 

4. Empathy .74 .85 

2. Support in Critical Situations .67 .80 

5. Support in Exercise .48 .44 

 

seven items indicating help during hypoglycemia and hyperglycemia loaded on a factor 

labeled Support in Critical Situations; 11 items representing friends’ support in eating 

behaviors suitable to adolescents’ diabetes, loaded on a factor labeled Nourishment; 6 

items representing understanding of friends about feelings of adolescents loaded on 
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Empathy; and 5 items indicating friends’ companionship in exercise loaded on Support 

in Exercise. 

Confirmatory Factor Analysis: CFA was conducted on data of the remaining 

227 adolescents (58.1% girls), using AMOS (Version 7.0). All 5 factors of the 42 items 

scale derived from EFA on the first half of the sample were designed into a single 

model and error co-variances were allowed. Results presented a good fit of the model to 

the data (Table 2) with loadings ranging from .44 to .93 on the five factors model (see 

Table 1 for loadings from EFA and CFA). To examine wider applicability of the 

resulting factor structure, the model confirmed in CFA was crosschecked by testing it 

across gender and age groups. Results presented good fit indices of the model (Table 2) 

for both younger and older adolescents and for girls and boys indicating generalizability 

of the factor structure across ages 11 to 19 years and for both genders. 

A second order analysis was conducted to investigate whether the 5 factors that 

emerged in the earlier analyses represent one common theme (i.e., Diabetes Specific 

Support from Friends). Mean scores for all 5 factors were calculated and EFA was 

conducted on the first half of the sample. All 5 variables loaded on a single factor 

labeled Diabetes Specific Support-Friends and explained 48% of item variance. CFA 

was then conducted on the second half of the sample which resulted in a good fit of the 

data to the model. Examination of modification indices suggested a covariance between 

error terms of the factors Guidance and Encouragement and Support in Exercise. The 

covariance path was added which resulted in excellent fit of the model to the data with 

X2(df = 4) = 4.07, CFI = 1.00, and RMSEA = .009. Further analysis was conducted 

across gender and age groups to confirm generalizability of the second order factor 

structure. The results (Table 2) showed that the 5 factors are valid indicators of one 

common theme (i.e., Diabetes Specific Support from Friends) across adolescent age and 

gender. 

Reliability analysis was conducted for the final 5 factor and total scale scores 

of final 42-items M-DSSQ-Friends. Cronbach’s Alpah of the 5 scales varied (i.e., whole 

sample= .76-.90, boys= .73-.90, girls= .80-.92, younger adolescents= .76-.91, and older 

adolescents= .77-.90), but suggested acceptable to good reliability across the whole 

sample. Reliability of the total scale was .94 for girls, and .95 for boys, younger 

adolescents, older adolescents, and the whole sample. 



 
Table: 2. Confirmatory Factor Analysis (Indices of Model fit) 

Sample Groups Model in CFA Initial CFA 2nd Order CFA 

  χ2 d.f CFI RMSEA χ2 d.f CFI RMSEA 

2nd half of sample Default 1948.02 809 .79 .079 11.31 5 .99 .075 

 Modified 1133.24 752 .93 .047 4.1 4 1.00 .009 

Across Gender Unconstrained 2967.16 1504 .86 .047 20.6 8 .98 .060 

 Constrained 2514.51 1539 .91 .038 9.8 8 .1.00 .023 

Across Age Groups Unconstrained 2867.2 1504 .87 .046 16.3 8 .99 .049 

 Constrained 2351.79 1517 .92 .036 8.96 8 1.00 .017 

 

 

Table 3. Reliability analysis 

Name of Factor Number of Items Cronbach’s Alpha 

  Whole Sample Girls Boys Younger Older 

Guidance and Encouragement 13 .91 .91 .90 .91 .90 

Help in Critical Situations 7 .93 .92 .93 .92 .94 

Nourishment 11 .88 .86 .90 .88 .89 

Empathy 6 .83 .82 .81 .81 .85 

Help in Exercise 5 .76 .80 .73 .76 .77 

Modified DSSQ-Friends (Whole Scale) 42 .95 .94 .95 .95 .95 
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Table 4. Correlations between underlying factors of diabetes specific support from 

friends and treatment adherence, family responsibility, and positive well being 

 
  

 

Self- Reported 

Adherence 

Parent- 

Reported 

Adherence 

Parent- 

Reported 

Responsibility 

Positive      

Well-being 

Guidance and 

Encouragement 
0.057 -.189(**) -.227(**) 0.048 

Support in Critical 

Situations 
.107(*) -0.044 -.230(**) 0.043 

Nourishment .196(**) 0.041 -.199(**) .128(**) 

Empathy .118(*) 0.029 -.172(**) .110(*) 

Support in Exercise 0.073 -.152(**) -.139(**) 0.071 

MDSSQ-Friends (total) .158(**) -0.060 -.259(**) .110(*) 

 
p < .05 (*);  p < .01 (**) 

 

To investigate the concurrent validity of the factor structure, correlations were 

computed between the five factors and adolescents’ self-reported adherence, parent- 

reported adherence, family responsibility, and positive well-being. Three factors of 

diabetes specific support from friends (i.e., Support in critical situations, r = .11, p = 

.05; Nourishment, r = .20, p = .01; and Empathy, r = .12, p = .05) along with the total 

scale score (r = .16, p = .01) showed positive and significant but low correlations with 

adolescents’ self-reported adherence, whereas the two factors Guidance and 

Encouragement (r = -.19, p = .01), and Help in Exercise (r = -.15, p= .01) presented 

negative correlations with parent-reported treatment adherence. As was expected all five 

scales and the total scale score correlated negatively with parent-reported responsibility 

(results presented in Table 4) suggesting an increase of friends support with a decrease 

of parents role in adolescents diabetes management. Additionally, two factors (i.e., 

Nourishment, r = .13, p = .01; and Empathy, r = .11, p = .05) along with the total scale 

score (r = .11, p= .05) correlated positively with well-being.  
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Discussion: 

The primary objective of the present study was to figure out critical aspects of 

friends support for adolescents with type 1 diabetes by investigating the underlying 

factor structure of diabetes specific social support from friends. Although the Modified 

Diabetes Specific Support Questionnaire-Friends (MDSSQ-Friends) asks adolescents 

about enacted behaviors of friends in six traditional domains of diabetes support, 

perception of adolescents about those behaviors may differ (Hanna, et al., 2005), not 

only regarding the intensity of supportiveness but also regarding the nature of the effect 

that a specific behavior has (Hanna, et al., 2003). We expected that accounting for the 

adolescents’ perceived support of the enacted support behaviors of friends may reveal 

the underlying factor structure of diabetes specific support from friends and that this 

structure might reflect dimensions of support suggested by (Barrera & Ainlay, 1983). 

Exploratory factor analysis of the Modified Diabetes Specific Social Support 

Questionnaire-Friends revealed five meaningful factors of friends’ support. The factors 

were labeled “Guidance and Encouragement”, “Support in Critical Situations”, 

“Nourishment”, “Empathy”, and “Support in Exercise”.  

Similar to underlying factors of parents support (Malik & Koot, In press), the 

five factors of friends support, also seem to represent four broader dimensions of 

enacted support behaviors as presented by earlier research (Barrera & Ainlay, 1983). 

The factors “Support in Critical Situations” and “Nourishment” represent tangible 

assistance. Supportive behaviors in the factor “Guidance and Encouragement” are 

representative of directive support and the factor “Empathy” consist of behaviors 

depicting nondirective support of friends for adolescents with type 1 diabetes. The 

factor “Support in Exercise” comprises of friends’ behaviors of companionship in sports 

and is thus well representing the aspect of enacted support behavior denoted as positive 

social interaction. 

 Two factors (i.e., “Support in Critical Situations”, and “Nourishment”) are 

comparable factors on MDSSQ-Family with the same name as reported in recent 

research (Malik & Koot, In press). Comparison of the two factors shows the importance 

of parents support for companionship and arrangement of adolescents’ food whereas 

friends’ importance lies in understanding of their dietary needs. Unlike in the MDSSQ-

Family “Support in Exercise” emerged as a separate aspect of friends support in 

MDSSQ-Friends. Finding a separate factor “Support in Exercise” in friends support is 
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not surprising when considered from a developmental perspective. As developmental 

studies suggest gaming, sports, and exercise seem to be activities associated with peers 

and adolescents tend to join friends instead of parents in such activities. In the MDSSQ-

Family parents support in exercise merged with encouragement. This distinction 

between the supportive role of parents and friends for adolescents with diabetes is in 

line with studies stressing the developmental phase of adolescence as a period where 

friends become more important in specific areas of life. 

Among the two untraditional aspects of diabetes specific support, “Empathy” 

emerged as a critical factor of friends support with representation of feelings associated 

with suffering of adolescents with their diabetes management. The finding of empathy 

as a separate factor in diabetes support suggests that adolescents expect an 

understanding of their sufferings from their friends. An understanding of adolescents’ 

problems with their diabetes management may develop feelings of responsibility in their 

friends for dealing with them in critical situations. Although the factor “Guidance and 

Encouragement” seems somewhat parallel to the factor “Guidance and Supervision” 

found for parents support as delineated by (Malik and Koot, In press), the latter one 

consisted of more supervisory and suggestive kinds of parental behaviors whereas in 

friends support the factor consisted of friends behavior of reminding and telling about 

necessary acts for diabetes management of adolescents. Furthermore, it also includes 

behaviors similar to those in the “Encouragement for Self-care” factor found for 

parents’ support (Malik and Koot, In press) which represent the importance of 

belonging and understanding in friendship for adolescents with type 1 diabetes. It also 

represents that adolescents may perceive friends support as an alternative to the 

authoritative and supervisory style of parents support for their diabetes management, 

allowing them more independence. These minor but distinctive differences in factor 

structure of parents and friends support are also in line with developmental notions of 

adolescents seeking autonomy from parents and at the same time considering friends’ 

behaviors supportive if they are not a threat to their ego development. 

The five factors that emerged in EFA were confirmed in CFA, without losing a 

single item, and with excellent model fits. Emergence of the five factors in both EFA 

and CFA suggests the robustness of the underlying factor structure of diabetes support 

specific from friends. Multi-group comparison of the final factor structure revealed that 

the final 45-item MDSSQ-Friends is valid for both boys and girls and for younger as 
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well older adolescents. Reliability analysis across gender further suggested wider 

applicability of the scale. In second order factor analysis it appeared that five factors 

represent five valid aspects of one theme, being diabetes specific support from friends. 

Finally, meaningful relations were found between MDSSQ-Friends scale scores and 

self- and parent-reported adherence, etc. PLEASE, REPORT. Together, these findings 

suggest that the MDSSQ-Friends is a valid and reliable measure of diabetes social 

support for adolescents aged 11-19 years with scales tapping functionally distinct 

aspects and an overall summary score. 

Implications 

The study presented actual aspects of diabetes specific friends’ support as 

perceived by adolescents which may differ from traditional aspects. True aspects of 

diabetes specific friends’ support emerged as a combination of physical, psychological, 

and emotional dimensions suggesting that all dimensions deserve attention in treatment 

regimes and should be addressed by those involved in diabetes care. The study provides 

a basis for the development of effective treatment regimes that include the whole range 

of diabetes specific support, some of which have been relatively neglected. Focusing on 

neglected and ignored underlying aspects of diabetes specific support may not only help 

improving treatment adherence, it may also have a positive effect on adolescents’ 

adjustment to their diabetes. Finally, the study presents the MDSSQ-Friends as a valid 

and reliable measure of underlying aspects of diabetes specific social support from close 

friends of Dutch adolescents with type 1 diabetes, and can be used in clinical and/or 

research settings. 

Limitations and suggestions for future research 

 Although the superb fit in CFA and generalization of the factor structure across 

gender and age significantly validates the five factor model, test-retest reliability should 

be assessed and the factor structure needs replication with other samples. In addition, 

the cross-sectional nature of the present study limits utilization of the underlying factor 

structure in clinical settings, and other psychometric properties such as predictive 

validity, and sensitivity to change of the MDSSQ-Friends should be tested in 

longitudinal studies. 
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Diabetes Control, Psychosocial Adjustment and 

Adherence: Missing Links 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 
Chapter 4 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Explaining Adjustment of Adolescents with Type 1 Diabetes: 

The Role of Diabetes Specific and Psychosocial Factors 
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Published in Diabetes Care, 2009, 32, 774-779 

 

Abstract: Objective: This study aims to explain adjustment, i.e. diabetes-related quality 

of life, general well-being, and psychopathology, in adolescents with type 1 diabetes by 

testing direct, mediating, and moderating effects of diabetes specific and psychosocial 

factors, using an adapted version of Wallander and Varni’s disability-stress-coping 

model. Method: 437 adolescents (54.5% girls; age range 11-19 years) with diabetes type 

1 (mean diabetes duration 6.13 years, SD=3.78), were recruited from 25 hospitals in the 

Netherlands. Questionnaires were completed by the adolescents and family members. 

Metabolic control was assessed by measuring HbA1c of all participants in one lab. 
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Results: Diabetes stress mediated between HbA1c and adjustment, after controlling for 

protective factors, and explained additional 16% variance in quality of life and 15% 

variance in general well-being, whereas 19% additional variance in psychopathology 

was explained by both diabetes related and general stress. No moderating effects were 

identified after controlling the main effects of all risk and protective factors in the 

model. Conclusions: Diabetes-related and general stress both are critical predictors of 

adjustment of adolescents with type 1 diabetes. Protective factors like self-worth and 

social support may uproot the effects of generic stress and thus should be encouraged. 

Diabetes-related stress has the potential to displace effects of protective factors and thus 

may play a critical role in the development of maladjustment of adolescents with type 1 

diabetes.  

 

Introduction: 

Considerable progress has been made in the last two decades to understand 

various aspects of psychosocial adjustment of patients with type 1 diabetes. Although 

negative attitudes, coping difficulties and psychological problems such as depression, 

anxiety and eating disorders are commonly reported as correlates of diabetes, little 

concern has been given to understand these outcomes in adolescents. The present study 

was designed to explore the adjustment of adolescents with type 1 diabetes by testing 

direct, mediating, and moderating effects of diabetes specific and psychosocial factors, 

using Wallander and Varni’s disability-stress-coping model (Wallander & Varni, 1998). 

More specifically, the aim of the study was to differentiate between the role of diabetes-

related stress, general stress and resistance factors in the adjustment of adolescents. The 

model proposed by Wallander and Varni allows identification of modifiable risk and 

protective factors in patients’ adjustment by testing specified pathways (Wallander & 

Varni, 1998) with a clear description of the role of disease-related and psychosocial 

factors. It was adapted for the present study to predict adjustment of adolescents with 

type 1 diabetes. 

Earlier studies showed a weak association between disease parameters and 

psychosocial adjustment (Wallander & Varni, 1998). In adolescents with type 1 

diabetes, contradictory associations have been reported between HbA1c and certain 

aspects of adjustment including diabetes-related quality of life and general well-being. 

Although recent studies have also suggested an association between HbA1c and 
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psychological distress (Laffel, et al., 2003) which may cause decreased psychosocial 

adjustment, the factors involved in this association have not been identified. In the 

present study we hypothesized that the relationship between HbA1c and certain 

components of adolescents’ adjustment, i.e. diabetes quality of life, general well-being 

and  psychopathology, is mediated by risk factors including diabetes-related and general 

stress, and moderated by protective factors including global self-worth, general social 

support, and tangible support. More specifically, we hypothesized that diabetes-related 

stress fully mediates between HbA1c and diabetes quality of life while it partially 

mediates between HbA1c and the two other psychosocial aspects of adjustment i.e., 

general well-being and psychopathology. Similarly, we also hypothesized that general 

stress fully mediates the relationship between HbA1c and general well-being, and 

psychopathology, whereas it partially mediates the relationship between HbA1c and 

diabetes quality of life.  

 As delineated by the model, and as earlier studies suggested we also might 

expect to find effects of protective factors, i.e., global self-worth, social support, and 

disease-specific, tangible support. As both global self-worth and social support were 

found to be positively associated with adjustment in earlier research (Edgar & Skinner, 

2003) and a negative association of these factors has been reported with distress 

(Skinner, et al., 2000), it can be suggested that global self-worth and social support 

decrease stress which may further increase the likeliness of positive adjustment in 

adolescents with type 1 diabetes. However, studies addressing these relations did not 

account for experienced stress. It might well be that during adolescence, when youths 

are expected to play an increased role in self-care and daily stress increases, protection 

by personal strength or social support is mitigated by disease-related and general stress. 

Therefore, we expected that part of the protective effects of self-worth and support work 

through reducing the effects of stress. Therefore, we expected diabetes-related stress to 

fully mediate the relation between protective factors and diabetes specific aspects of 

adjustment, and partially mediate the relation between protective factors and 

psychosocial aspects of adjustment. By contrast, we expected general stress to partially 

mediate the relation between protective factors and diabetes specific aspect of 

adjustment, and to fully mediate the effects of protective factors on psychosocial aspects 

of adjustment. 
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A contrasting line of reasoning would suggest that protective effects may still 

be visible in adolescence, but only when stress is not too high, in other words, 

protective factors might moderate the influence of stress. To our knowledge, no study 

investigated the moderating role of self-worth and support in the relation between 

diabetes-related and general stress, and adjustment of adolescents with type 1 diabetes. 

In the present study we expected moderating effects of intrapersonal and socio-

ecological factors on the relationship between diabetes-related and general stress and 

components of adolescents’ adjustment i.e., diabetes quality of life, general well-being, 

and mental health. Specifically, we were interested in the role of social support as a 

buffer against the influence of stress on adjustment. Earlier research evidenced that both 

family and friends are important to support adolescents as they live with and manage 

their diabetes. Some studies reported that the family may be very helpful in coping with 

everyday management and demands of diabetes (Graue, et al., 2005; Grey, et al., 2001), 

while other studies indicated that effective diabetes-specific, i.e. tangible support is 

mainly provided by parents but social/emotional support mainly by friends (La Greca, et 

al., 1995). In accordance with results from studies indicating effects of demographic 

variables on adjustment of adolescents with type 1 diabetes (Graue, et al., 2003; Pouwer 

& Snoek, 2001), we also expected an influence of gender, age, and duration of disease. 

However, since this was not the primary focus of this study these factors were 

controlled in the present analyses. 

 

Method: 

Sample and procedure 

The study sample was drawn from 890 adolescents with type 1 diabetes, 

visiting one of all 25 hospitals in the South-Western part of the Netherlands offering 

diabetes care for adolescents. Included were 11-19 years old youngsters with type 1 

diabetes, who were on daily insulin injection or pump. Out of the 550 invited 

youngsters (following the age limit), 21 were excluded due to one of several reasons 

(handicapped, cystic fibrosis, insufficient command of Dutch language, duration of 

diabetes < 1 year). Of the 529 adolescents who fulfilled the criteria (age range 11-19 

years, Dutch language competence), 437 (83%) participated in the study. Out of the 92 

nonresponders, 45 never replied to the first letter, 27 could not be reached by telephone, 

and 20 were unreachable after telephone contact due to change of address. 
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Nonresponders did not significantly differ from responders regarding sex or age. 

Sample characteristics are presented in Table 1. After obtaining informed consent from 

parents and adolescents through their physician, questionnaires were completed by 

adolescents during their routine outpatient visit in the presence of a research nurse. 

Questionnaires for family members were sent and returned by mail. Metabolic control 

was assessed by measuring HbA1c of all participants in one lab; mean HbA1c was not 

significantly different for adolescents using pump (5.3%) versus using injection (94.7%) 

(means 8.3, SD=1.23 vs. 8.6, SD=1.5). 

 

Measurements: 

In addition to demographic characteristics and HbA1c, data was collected on 

adjustment and risk and resistance factors from adolescents, parents, and health-care 

workers using the following measures. 

Adjustment 

 Three aspects of adjustment were assessed, i.e. diabetes-related quality of life, 

general well-being, and psychopathology. The Modified Diabetes Quality of Life for 

Youth (MDQL-Y) (Ingersoll & Marrero, 1991) was used to measure diabetes quality of 

life. The MDQL-Y is a 51-item self-report measure for youth that has been used in the 

DCCT trial. The questionnaire assesses Impact of Diabetes (23 items, α=.85), Worries 

(11 items, α=.82), and Satisfaction with Life (17 items, α=.85). A composite scale score 

(α=.92 for the present sample) was computed by summing the three subscale scores 

(Impact and Worries scales reversed) into a diabetes QoL score (higher scores 

indicating better quality of life). General Well-being was measured with the 12-item 

Well-Being Questionnaire (WBQ12) (Pouwer, et al., 1999), which includes three 

subscales i.e., Positive well-being (4 items), Negative well-being (4 items), and Energy 

(4 items), summed into a total General well-being score (α=.79). Psychopathology was 

measured by the Child Behavior Checklist/4-18 (CBCL/4-18) and Youth Self-Report 

(YSR). Each contains 120 items on behavioural/emotional problems to be scored on a 3 

point Likert scale by parents and youth themselves, respectively. The Dutch versions of 

the questionnaires have a similar factor structure and cross-national correlations ranged 

from .82-.99 for the CBCL and from .77-1.00 for the YSR (Verhulst, et al., 1997). 

Standardized Z-scores of all subscales from both questionnaires were added into a total 

psychopathology score (α=.88). 
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Risk Factors 

 Diabetes-related stress and general stress were used as risk factors in the 

present study. Diabetes-related stress was calculated by adding items from the fear of 

self-injecting and self-testing questionnaire (D-FISQ) and Complaints due to 

hypoglycaemias and hyperglycaemias. The D-FISQ is a 30-item self-report 

questionnaire consisting of the two subscales Fear of Self-Injecting (FSI, α=.94) and 

Fear of Self-Testing (FST, α=.90) (α=.57 for the total score). The measures are related 

to adherence to diabetes care in pediatric type 1 diabetes patients (Simmons, et al., 

2007). Complaints due to hypoglycaemia and hyperglycaemia were measured on a 20-

item scale (α =.88). General Stress was reported by parents on a 5-item generic measure 

of stress revealing stress or tension faced by adolescents from parents, school/work, 

friends, and siblings. Responses were rated on a 4 point Likert scale with no 

stress/tension, little bit, moderate, and a lot of tension/stress.  

Protective Factors 

 Protective factors included intrapersonal factors, i.e., global self-worth, and 

socio-environmental factors i.e., social support and tangible support. Global self-worth 

was measured by the 6-item Global self-worth subscale (α =.77) of the Self-Perception 

Profile for Adolescents (SPPA) (Wichstrom, 1995). Social support was assessed by the 

24-item Social Support Scale for Children (SSSC), which taps adolescents’ perceived 

social support from four sources i.e., classmates, friends, parents and teachers (6 items 

in each subscale), from which a total score (α =.84) combining of all four subscales was 

computed. Tangible support from parents and friends was measured on the Modified 

Diabetes Specific Support Questionnaire (MDSSQ; Family, Friend), using the 70-item 

MDSSQ-Family (α =.82) and the 54-item MDSSQ-Friends (α =.82), respectively. The 

MDSSQ are structured questionnaires which asks adolescents about the frequency of 

behaviors intended to be supportive, provided by family/friends regarding insulin 

administration, blood glucose testing, following a meal plan, exercising regularly, and 

‘feeling good’ about diabetes. In addition, the adolescent rates the supportiveness of 

each behavior, which is multiplied by the frequency score of respective behaviors. 

Scores from similar categories of tangible support, from parents and friends were 

combined to compute a tangible support score (α =.87). 
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Statistical Analyses 

Pearson correlations between all variables in the study were computed for a 

preliminary analysis, followed by multiple linear regressions with each of the 

adjustment measures as outcomes and the risk and protective factors as predictors to test 

main, mediation and moderation hypotheses. Sobel statistics were used for further 

verification of all significant meditional effects that appeared from the regression 

analyses according to the criteria defined by Baron and Kenny (Baron & Kenny, 1986). 
 

Results: 

As expected, risk factors were positively related to psychopathology and 

negatively to diabetes quality of life and general well-being. Correlations were inverted 

for protective factors except tangible support which correlated positively with 

psychopathology (i.e., r=.16, p=.05, and r=.17, p=.05) for girls and boys, respectively. 

Of the demographic and disease characteristics, age was correlated only with tangible 

support (r=-.20 for girls, r=-.27 for boys), and duration of diabetes correlated positively 

with HbA1c for boys (for correlations, see online only-Appendix Table I). To account 

for the influence of these characteristics, they were controlled in further analyses. 

In a series of stepwise multiple regressions, mediational effects of general 

stress and diabetes-related stress in the relation between HbA1c and adolescents’ 

adjustment were tested, in those cases that met the criteria for mediation described by 

Baron and Kenny (Baron & Kenny, 1986). Contrary to our hypothesis, general stress 

appeared to have no association with HbA1c and thus had no mediational effects on the 

relationship between HbA1c and adjustment (see online only-Appendix Table II for a 

summary of the mediation analysis). 

After controlling for gender, age, and diabetes duration in a first block, HbA1c 

was added in the second block and explained 3.8% variance in diabetes quality of life 

(β=-.18, p<.01); 1% in general well-being (β=-.14, p<.01); and 3.9% in 

psychopathology (β=.17, p<.01). To investigate mediating effects of risk factors on the 

association between HbA1c and adjustment both diabetes-related and general stress 

were added in the third step (Block 4). Diabetes-related stress presented full mediation 

between HbA1c and two aspects of adjustment (i.e., diabetes quality of  life and general 

well-being), suppressing the effect of HbA1c on adjustment, and explained overall 

43.3% of variance in diabetes quality of life, 39.4% in general well-being and 44.8% in 

psychopathology (% not in Table II). 
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Table I. Demographic and disease characteristics and study variables 

 Valid N Boys Girls Total Sample 

Gender (%) 437 199 (45.5%) 238 (54.5%) - 

Age 437 14.8 (1.9) 14.7 (1.8) 14.7 (1.9) 

Age of diabetes onset 412 8.5 (4.2) 8.6 (3.7) 8.6 (3.9) 

Diabetes duration 412 6.2 (3.8) 6.1 (3.7) 6.1 (3.8) 

SES Mother 428 2.7 (2.3) 2.7 (2.1) 2.7 (2.2) 

SES Father 407 4.6 (2.3) 4.3 (2.3) 4.5 (2.3) 

Two Parent Family (%) 382 171 (44.8%) 211 (55.2%) - 

Single Parent Family (%) 49 24 (49%) 25 (51%) - 

Injection (%) 408 184 (45.1%) 224 (54.9%) - 

Pump (%) 22 9 (40.9%) 13 (59.1%) - 

Hba1c 430 8.9 (1.5) 8.9 (1.6) 8.9 (1.5) 

Quality of life 392 202.1 (23.6) 206.7 (21.5) 204.2 (22.7) 

General Well-being 432 26.4 (4.8) 23.4 (5.1) 24.8 (5.2) 

Psychopathology 402 34.0 (19.7) 35.9 (19.7) 34.0 (19.7) 

Diabetes-related Stress 426 39.5 (11.8) 45.1 (13.0) 42.6 (12.8) 

General Stress 372 3.8 (2.9) 3.9 (2.9) 3.9 (2.9) 

Global Self-worth 431 3.5 (0.5) 3.2 (0.6) 3.3 (0.5) 

Social Support 431 3.4 (0.3) 3.5 (0.3) 3.5 (0.3) 

Tangible Support 354 560.4 (243.2) 625.6 (255.8) 595.9 (251.9) 

 

Note: Table entries include Ns and means (SD and percentages in parentheses). 

 

Next, protective factors (i.e., global self-worth, tangible support and general 

social support) were tested for their potential effects in explaining adjustment. Analyses 

were reran by controlling gender, age, and diabetes duration in the first block, and 

HbA1c in the second block. Protective factors were inserted in the third block (Model 

4). Results indicated that global self-worth (β=.43, p<.01) and general social support 

(β=.25, p<.01) predicted 32.1% variance in diabetes quality of life;  global self-worth 

(β=.45, p<.01) and general social support (β=.15, p<.01) predicted 26% variance in 

general well-being; and global self-worth (β=-.40, p<.01), general social support (β= -

.21, p<.01), and tangible support (β= .18, p<.01) predicted 28% of variance in 

psychopathology. 



 
Table: 2. Results of Mediation Analysis: 

Dependent Variable   Predictors β Model 1 β Model 2 β Model 3 β Model 4 β Model 5 ∆R2 
  Block 1             

  Gender 0.092 0.083 -0.064 0.028 -0.045 0.013 
  Age 0.003 -0.001 0.059 -0.022 0.045  
  Diabetes duration 0.003 0.027 -0.025 0.053 0.012  
Block 2       
  HbA1c   -0.181** -0.074 -0.136** -0.072 0.038** 
Block 3       
  Global Self-worth    0.427** 0.266** 0.321** 
  General social support    0.245** 0.163**  
  Tangible support    -0.086 0.017  
Block 4       
  Diabetes stress   -0.602**  -0.459** 0.160** 

Diabetes Quality  
of Life 
 
 
 
 
 
 
 
 
   General stress   -0.14**  -0.062  
  Bl   ock 1       

  Gender 0.296** 0.291** 0.159** 0.199** 0.129** 0.100** 
  Age 0.03 0.025 0.08 0.02 0.091*  
  Diabetes duration 0.067 0.089 0.026 0.123* 0.066  
Block 2       
  HbA1c   -0.141** -0.042 -0.072 -0.004 0.014* 
Block 3       
  Global Self-worth    0.451** 0.306** 0.262** 
  General social support    0.148** 0.069  

General  
Well-Being 
 
 
 
 
 
 
 
 
  Tangible support    0.002 0.097*  
         

Table 2. Continue…….Next Page 



Table 2. Continue 

Dependent Variable   Predictors β Model 1 β Model 2 β Model 3 β Model 4 β Model 5 ∆R2 
         

Bl   ock 4       
  Diabetes stress   -0.539**  -0.458** 0.147** 

General  
Well-Being 
   General stress   -0.054  -0.006  
  Block 1       

  Gender -0.069 -0.063 0.052 -0.048 0.013 0.027* 
  Age -0.048 -0.042 -0.065 0.013 -0.034  
  Diabetes duration -0.01 -0.038 -0.01 -0.084 -0.054  
Block 2       
  HbA1c   0.173** 0.099* 0.141** 0.090* 0.039** 
Bl   ock 3       
  Global Self-worth    -0.398** -0.210** 0.278** 
  General social support    -0.207** -0.124**  
  Tangible support    0.175** 0.061  
Block 4       

Psycho-pathology 
 
 
 
 
 
 
 
 
   Diabetes stress   0.440**  0.385** 0.191** 
    General stress   0.386**  0.261**  

 

β Model 1: Controlled variables (Gender, Age, and Diabetes duration) 

β Model 2: Effect of HbA1c controlling for variables in Model 1 

β Model 3: Effect of risk factors controlling for variables in Model 1 and 2 

β Model 4: Effect of protective factors controlling for variables in Model 1 and  2 

β Model 5: Effect of risk factors controlling for variables in model 1, 2, and 4 

* Regression coefficient significant at .05;  ** Regression coefficient significant at .01 
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To investigate the unique effect of risk factors after controlling for protective 

factors, diabetes-related and general stress were added in the fourth block (Model 5). 

Results indicated that even after controlling for protective factors, diabetes related stress 

(β=-.46, p<.01) significantly predicted diabetes quality of life (i.e., ∆R2=.16, p<.01), and 

general well-being (i.e., ∆R2=.15, p<.01). A significant amount of decrease in 

regression coefficients of the two protective factors also indicated partial mediation by 

diabetes-related stress of the relationship of self-worth and quality of life as well 

between general social support and quality of life. For general well-being diabetes-

related stress partially mediated the relationship between global self-worth and well-

being with a significant decrease in the regression coefficient, and fully mediated the  

relationship between general social support and well-being as the regression coefficient 

of general social support became insignificant (refer to Table II) after including risk 

factors in the equation. Both diabetes-related (β=.39, p<.01) and general stress (β=.26, 

p<.01) significantly predicted psychopathology (i.e., ∆R2=.19, p<.01) even after 

controlling for protective factors. In addition, both risk factors partially mediated the 

relationship between global self-worth and psychopathology as well the relationship 

between tangible support and psychopathology. Diabetes-related stress fully mediated 

the relationship between tangible support and psychopathology. No conclusion can be 

drawn for mediation by general stress as general stress didn’t have a significant 

relationship with tangible support in the initial regression analysis. Sobel tests were 

conducted for all mediational effects (refer to online-appendix table II) that appeared in 

multiple regression analyses and presented significant mediation. 

Finally, we tested potential moderating effects of protective factors on the 

relation between stressors and adolescents’ adjustment. Centered interaction terms were 

computed between three protective and two risk factors. Multiple regression analyses 

were conducted for all three outcome adjustment factors by controlling demographic 

and diabetes duration in the first block, HbA1c in the second block, protective factors in 

the third block, risk factors in the fourth block, and adding all six interactions in the 

fifth block. None of the interaction terms significantly predicted any aspect of 

adjustment over and above the influence of main effects of risk and protective factors.  
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Conclusions: 

This study aimed to investigate the role of diabetes specific and psychosocial 

factors in the adjustment of adolescents with type 1 diabetes using an adapted version of 

Wallander and Varni’s disability-stress-coping model. Results of the present study are 

consistent with those of studies reporting negative effects of HbA1c on adjustment of 

adolescents (Lustman, et al., 2000; Pouwer, et al., 2001). As expected, level of HbA1c 

emerged as a significant predictor of diabetes-related quality of life as well as general 

well-being and psychopathology. Although, the amount of variance explained by 

HbA1c in adjustment was small which is in line with Wallander and Varni’s (1998) 

tenet that although some physiological parameters of a disease or disability may matter 

for adjustment, on the whole these are not the most important factors influencing 

adjustment (Wallander & Varni, 1998).  

Diabetes-related stress, on the other hand fully mediated the relationship 

between HbA1c and diabetes quality of life and wellbeing. Contrary to our hypothesis, 

general stress did not mediate the relationship between HbA1c and adjustment, despite 

its strong associations with all aspects of adjustment. Diabetes-related stress had strong 

effects on all three aspects of adjustment, while general stress independently predicted 

quality of life and psychopathology. Partial mediating effect of diabetes-related stress 

between the relationship of HbA1c and psychopathology as compare to full mediation 

between the relationship of HbA1c and diabetes-related quality of life confirmed our 

hypothesis that diabetes-related stress is important in explaining diabetes related aspects 

of adjustment as compare to psychosocial aspects of adjustment. Our findings are in line 

with the work by Quiggins and Varni who found that perceived disease-related stress 

was associated with higher negative affectivity and total behavior problems in cancer 

patients even after controlling for demographic and medical variables (Wallander & 

Varni, 1998). The strong effects of diabetes-related stress could be explained by several 

factors including the emotional trauma of being diagnosed with a life-threatening 

disease, burdens related to disease management, and disease-related fears. The 

hypothesis of emotional trauma may be ill-founded as in a recent study no effect of 

receiving a type 2 diabetes diagnosis was found on psychological well-being and 

perceived health status (Adriaanse, et al., 2004). In the case of type 1 diagnosis, 

however, adverse effects can be expected after diagnosis due to the extra burden of 

blood testing, and external insulin administration. Evidence for this comes from a recent 
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study showing that outpatients selected from seven hospitals on long standing high 

HbA1c, perceived self care behaviors as burdensome (van der Ven, et al., 2005).  

Furthermore, fear of self-injecting and fear of self-testing are also associated with poor 

general well-being, and psychological comorbidity (Mollema, et al., 2001). 

As expected, a significant amount of variance in all three aspects of adjustment 

was explained by protective factors and thus protective factors were controlled to see 

the unique effect of risk factors on adjustment, and also the potential mediation by risk 

factors of the relationship between protective factors and adjustment. Although contrary 

to our expectations general stress became insignificant in explaining adjustment except 

psychopathology, when controlled for protective factors, diabetes-related stress still 

emerged as a considerable predictor and mediated the relationship between protective 

factors and all three aspects of adjustment, at least partially. These results indicated that 

protective factors have the potential to eradicate negative effects of general stress not 

only on general aspects of adjustment (i.e., general well-being) but also on diabetes 

specific aspects of adjustment (i.e., diabetes quality of life). These findings support the 

literature stating that processes such as commitment, help, support, and the open 

expression of feelings facilitate child adjustment to newly diagnosed diseases such as 

cancer, and biomedical treatment (Wallander & Varni, 1998).  

Diabetes-related stress appeared to have strong effects on diabetes quality of 

life as well as on general well-being, and mediated fully the relationship between global 

self-worth and general well-being and partially between general social support and 

general well-being. The findings are in line with the earlier research projecting a 

considerable association of diabetes-related stress with general well-being in the Dutch 

population (Snoek, et al., 2000). The relationship between both protective factors in this 

study (i.e., self-worth and general social support) and diabetes quality of life was also 

partially mediated by diabetes-related stress, supporting earlier work presenting a 

negative relationship between diabetes-related stress of self-management and diabetes-

related quality of life (Franciosi, et al., 2001). Psychopathology is the only aspect of 

adjustment significantly explained by both diabetes-related and general stress even after 

controlling for protective factors. This suggests that both risk factors play a critical role 

in development of psychopathology in adolescents with diabetes type 1. Our results 

support findings reported by Wallander and Varni suggesting that both disease-specific 
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and generic perceived stress are associated with maladjustment (Wallander & Varni, 

1998). 

Contrary to our hypothesis no relation was found between tangible support and 

diabetes-related aspects of adjustment, whereas tangible support was positively related 

to psychopathology. This relation was fully mediated by diabetes-related stress. 

Apparently, instead of alleviating the burden of diabetes care and self-care behaviors 

experienced by adolescents (van der Ven, et al., 2005), tangible support rather adds to 

this burden, possibly increasing the chances of development of psychopathology. 

Alternatively, given the cross-sectional nature of this study, it cannot be excluded that 

tangible support was invoked by less than optimal adolescent self-care behavior related 

to some types of psychopathology. 

In the present study we hypothesized that both intrapersonal and interpersonal 

factors would moderate the effects of diabetes-related psychosocial stress on adjustment 

of adolescents. As suggested in earlier research (Wrigley & Mayou, 1991), risk factors 

i.e., psychosocial and disease specific stressors are inversely related to child adjustment 

whereas the perception of self-worth and social support can help adolescents 

(Delamater, 2007) even in the presence of stressors. In other words, a moderating role 

of global self-worth and support would indicate resilience in adolescents with type 1 

diabetes. After controlling the effects of risk and protective factors presented in the 

model, we did not find any moderating effect of global self-worth, general social 

support, and tangible support on the influence of diabetes-related and general stress on 

any aspect of child adjustment. These results confirm findings from the study by Varni 

and Katz (Varni & Katz, 1997), who found no moderating effect of social support in 

children with newly diagnosed cancer. 

Application and limitations 

 A general conclusion can be drawn from this study that diabetes-related stress 

is critical in explaining both diabetes-specific and psychosocial aspects of adjustment 

and thus should be addressed properly in treatment regimes. General stress on the other 

hand mainly affects psychosocial aspects of adjustment as most of the effects of general 

stress is taken away by protective factors. This suggests that it is valuable to promote 

protective factors of adjustment and assess adolescents’ burden of disease-related stress, 

and assist the adolescent in developing ways to cope with it. Enhancing the adolescent’s 
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general self-worth and improving social support while simultaneously reducing disease-

related stress may assist him/her most. 

 This study certainly has some limitations. First, although structured, reliable 

and validated measures were used in the present study, for the current sample low 

reliability of the D-FISQ limits the generalization of findings. Second, the study was 

cross-sectional, limiting conclusions on the direction of effects. Third, although the 

study presented a good deal of practical and applicable information, yet a longitudinal 

design is required to understand the true causal nature of the relationship between risk 

and protective factors and adjustment. Fourth, generalization of the results requires 

caution as the sample may not be truly representative of the population of adolescents 

with type 1 diabetes, although the sample size was substantial and recruited from a wide 

range of diabetes care facilities. Finally, some aspects of the tested model might profit 

from a different operationalization. For example, daily hassles could be a better 

indicator of general stress, than the index of events used in the present study. However, 

despite this shortcoming, general stress as measured appeared to play a significant role, 

next to diabetes-related stress in the explanation of adjustment of adolescents with type 

1 diabetes. 

 



Online-only Appendix Table 1. Pearson correlations by gender 

  1 2 3 4 5 6 7 8 9 10 11 

1 Age 1 .262** 0.078 0.105 0.057 -0.058 0.087 -.197** -0.064 -0.041 0.012 

2 Diabetes Duration .248** 1 .151* -0.062 0.129 -0.085 -0.050 -0.017 -0.053 0.049 -0.019 

3 Hba1c  -0.129 0.135 1 0.107 0.046 -0.081 -0.028 0.098 -.146* -0.071 .146* 

4 Diabetes Stress -0.005 0.029 .224** 1 .302** -.356** -.150* .235** -.655** -.573** .577** 

5 General Stress -.192* -0.042 -0.108 .217** 1 -.249** -0.121 0.133 -.322** -.190** .480** 

6 Global Self-worth 0.031 -0.025 -0.111 -.308** -.311** 1 .397** -0.060 .592** .536** -.465** 

7 Social Support 0.084 -0.039 -0.098 -.326** -.235** .558** 1 0.069 .338** .263** -.339** 

8 Tangible Support -.274** -.204* 0.026 0.076 0.124 0.078 .222** 1 -0.056 -0.057 .158* 

9 Quality of Life 0.050 -0.004 -.165* -.619** -.289** .423** .459** -0.034 1 .692** -.595** 

10 General Well-being  .153* 0.034 -0.056 -.535** -.231** .400** .409** -0.001 .589** 1 -.562** 

11 Psychopathology -0.110 0.021 .150* .443** .513** -.418** -.384** .167* -.554** -.402** 1 

 

Above diagonal = Girls; below diagonal = Boys 

*. Correlation is significant at the 0.05 level 

**. Correlation is significant at the 0.01 level 
 

 

 



 

Online Only-Appendix Table 2. Summary of Sobel Static 

Predictors Dependent Variables 

HbA1c Global Self-worth General Social Support Tangible Support 

Diabetes Quality of Life General Stress _ _ _ _ 

 Diabetes Stress -2.37* 4.77** 2.98** _ 

General Well-being General Stress _ _ _ _ 

 Diabetes Stress -2.38* 4.81** 2.99** _ 

Psychopathology General Stress _ -3.27** _ -1.17# 

 Diabetes Stress -2.35* -4.58** -2.93** 3.32** 

 

_ NO mediation appeared in regression analyses 

* Sobel Statistic is significant at .05 

** Sobel Statistic is significant at .01 

# Sobel Statistic is not significant 

 
Note: Sobel Static is computed on mediation effects that appeared significant after controlling for all predictors in the model (according to 

the criteria described by Baron and Kenny, 1986). 
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Relation to Disease Control in Adolescents with Type 1 Diabetes 
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Abstract:  Aims: This study aimed to test hypotheses on: (1) the mediating role of 

adolescent diabetes-related stress in the link between treatment adherence and diabetes 

control, (2) improvement of the assessment of diabetes control using a latent factor 

including multiple indicators against HbA1c as only observed indicator, and (3) the 

differential role of diabetes specific and general social support in the link between 

treatment adherence and diabetes control. Methods: The study included a total of 437 

adolescents (54.8% girls; age range 11-19 year; mean±S.D diabetes duration 6.13±3.78 

years) with type 1 diabetes. Adolescents and their family members completed 
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questionnaires. A model based on study hypotheses was tested using Mplus. Results: 

Diabetes-related stress mediated (ß=.27, p<.01) between adherence and HbA1c 

(explaining 9% variance in HbA1c) as well between adherence and diabetes control 

(ß=.66, p<.01, explaining 42% variance in diabetes control). A substantial increase in 

explained variance (∆R2=.33) suggested diabetes control with multiple indicators is 

better outcome index than HbA1c only. Diabetes-specific support improved treatment 

adherence (ß=.28, p<.01) but also added to diabetes stress (ß=.30, p<.01). By contrast, 

general social support improved treatment adherence (ß=.15, p<.01), and decreased 

diabetes stress (ß= -.26, p<.01; X2(df =33)=66.03, CFI=.94, and RMSEA=.04). 

Conclusion: Assessment of diabetes control should include multiple indicators to cover 

various aspects of diabetes rather than HbA1c as single outcome index. Diabetes stress 

is an important mediator of the adherence–diabetes control relation. Diabetes-specific 

support should be need-based in order to decrease diabetes-related stress, and include 

general, emotional support next to tangible support adapted to the adolescent’s needs.  

 

Introductions: 

Adherence to diabetes treatment is regarded one of the most critical aspects of 

diabetes control. However, the relationship between treatment adherence and diabetes 

control is far from clear. For example, although most research reported a significant 

association between adherence to diabetes treatment and glycemic control – regarded 

the gold standard for diabetes control – the amount of variance in this outcome measure 

explained by adherence is very limited (Devries, et al., 2004; Fisher, et al., 2007; Howe, 

et al., 2005; Mehta, et al., 2008). Several factors may affect adherence and its measured 

relation with diabetes control, including measures of control used, undesirable effects of 

adherence, including adherence related stress, and environmental support that may 

enhance or reduce adherence and stress. The present study intended to address the 

relation between each of these factors in predicting diabetes control. 

The first issue addressed in the present study regards the operationalization of 

diabetes control. One common feature of studies addressing the effect of treatment 

adherence on diabetes control is that they tested its effects against HbA1c as only 

indicator of diabetes control and reported little effect of adherence on HbA1c (Devries, 

et al., 2004; Fisher, et al., 2007; Howe, et al., 2005). Reasons for this may be the use of 

HbA1c as the sole index of diabetes control, and the conceptualization of adherence as a 
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set of behaviors that have only desirable effects on patients’ metabolism. As we were 

interested in diabetes outcomes beyond HbA1c, we included a serious sign of diabetes 

dysregulation, i.e. hospital admission due to ketoacidosis, hypoglycemia, and 

hyperglycemia. As earlier research showed an association of treatment adherence with a 

number of different indicators of (poor) diabetes control(i.e., HbA1c, ketosacidosis, 

hypoglycemia, and hyperglycemia) (JAMA, 2002; Morris, et al., 1997), we 

hypothesized that using both physiological (i.e., HbA1c) and physical (i.e., hospital 

admissions due to ketosacidosis, hypoglycemia, and hyperglycemia) indicators of 

diabetes control may better tap variance associated with adherence and stress and thus 

may serve as a more sensitive index against which to test the effects of treatment 

adherence than only HbA1c. 

The second issue regards the role of adherence and diabetes-related stress 

regarding diabetes control. Recent research indicated that diabetes-related stress 

mediates the relation between glycemic control and adolescents’ adjustment with their 

diabetes (Malik & Koot, 2009a). Considering the stressful nature of self-care behaviors 

(i.e., regular blood glucose testing, injecting insulin, dietary behaviors, visiting the 

physician, etc.) (van der Ven, et al., 2005) a negative association between treatment 

adherence and diabetes-related stress can be expected too. In other words, improvement 

in maintenance of adherence behaviors may require control of potential stress associated 

with self-care adherence behaviors (e.g., fear of insulin injection) in order to reduce 

diabetes-related stress. With its association to glycemic control (Malik & Koot, 2009a) 

diabetes-related stress may also have a mediating role in the relation between treatment 

adherence and diabetes control. Thus, adherence efforts may have stronger positive 

effects on diabetes control if diabetes-related stress is low. We aimed to empirically test 

these assumptions by determining the direct effect of adherence on diabetes control, the 

effect of diabetes stress on diabetes control, and the mediating role of diabetes-related 

stress in the relation between treatment adherence and diabetes control. Although earlier 

research focusing on either physiological or psychological aspects of treatment 

adherence presented convincing results (Devries, et al., 2004; JAMA, 2002; Fisher, et 

al., 2007; Morris, et al., 1997), failure to bridge both aspects properly in intervention 

studies might have yielded conflicting results (Hampson, et al., 2001; Winkley, et al., 

2006). We assumed that diabetes-related stress mediates between treatment adherence 
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and diabetes control and explains part of the effects of treatment adherence on diabetes 

control. 

Finally, support is another important aspect regarding the relation between 

adherence, and diabetes control. A rich amount of literature suggests a positive relation 

between treatment adherence and diabetes-specific social support (Bearman & La 

Greca, 2002; La Greca & Bearman, 2002). In line with existing research we 

hypothesized that diabetes-specific social support may have a positive effect on 

treatment adherence and thus on diabetes control. However, diabetes-specific support, 

although assumed to have positive effects on treatment adherence, may also augment 

diabetes stress (Hains, et al., 2007), specifically in adolescents striving for autonomy 

(Grey, et al., 2001; Hanna, et al., 2003; van Dam, et al., 2005). Therefore, in addition 

we hypothesized that reduced diabetes control would be partially due to an increase in 

diabetes-related stress caused by investment of diabetes-specific support especially 

when regarded unnecessary. Moreover, we regarded the role of general social support. 

General social support for adolescents with type 1 diabetes may be helpful in promoting 

their normal non-diabetic activities boosting self-confidence, and as a consequence 

these adolescents may develop the understanding that they are not different from their 

normal counterparts. This increased self-confidence and understanding may help them 

overcoming diabetes-related stress. In line with existing research (Graue, et al., 2005) 

we therefore hypothesized that general social support improves diabetes control by 

decreasing effects of diabetes-related stress. The present study was designed to test 

these hypotheses differentiating the role of diabetes-specific and general support in a 

relative large cohort of adolescents with type 1 diabetes. 

 

Method: 

Sample and Procedure 

The study sample was drawn from 890 adolescents with type 1 diabetes, 

visiting one of all 25 hospitals in the South-Western part of the Netherlands offering 

diabetes care for adolescents and children. Included were 11-19 years old youngsters 

with type 1 diabetes, who were on daily insulin injection or pump. Of the 550 invited 

youngsters, 21 were excluded due to one of several reasons (handicapped, cystic 

fibrosis, insufficient command of Dutch language, duration of diabetes < 1 year). Of the 

529 adolescents who fulfilled the criteria (age range 11-19 years, Dutch language 
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competence), 437 (83%) participated in the study. Out of the 92 nonresponders, 45 

never replied to the first letter, 27 could not be reached by telephone, and 20 were 

unreachable after initial telephone contact due to change of address. Sample 

characteristics are presented in Table 1. After obtaining informed consent from parents 

and adolescents through their physicians, questionnaires were completed by adolescents 

during their routine outpatient visit in the presence of a research nurse. Questionnaires 

for family members were sent and returned by mail. Metabolic control was assessed by 

measuring HbA1c of all participants in one lab; mean HbA1c was not significantly 

different for adolescents using pump (5.3%) versus using injection (94.7%) (Means 8.3, 

SD=1.23 vs. 8.6, SD=1.5). 

Measurements 

In addition to demographic characteristics and diabetes control parameters (i.e., 

HbA1c, hospital admission due to hypoglycemia, hyperglycemia, and ketoacidosis), 

data was collected on treatment adherence, diabetes-related stress, and diabetes-specific 

and generic support. 

Diabetes Control 

Diabetes control was indicated by two parameters, namely HbA1c and hospital 

admissions due to hypoglycemia, hyperglycemia, and ketoacidosis. Both parameters 

were combined in a latent variable (see Results) with high scores indicating poor 

disease control. 

Treatment Adherence 

Adolescents’ adherence to treatment was assessed in two ways (i.e., General 

Adherence and Insulin Adherence). A Self-Care Adherence Interview (SCAI) was used 

to assess generic adherence of adolescents. The SCAI is a 15-item scale measuring 

responses of both adolescents and parents on four domains (glucose testing, diet, insulin 

adjustment, hypoglycemia preparedness) and is used to access self-care treatment 

adherence (Hanson, et al., 1996). The scale is reported to have good test-retest 

reliability for intervals of 3 months to 1 year with (r = .68-.71) and correlations with 

glycemic control ranging from -.20 to -.28. The scale was translated and adapted for the 

Dutch population (Cronbach’s alpha = .83). The Questionnaire for Insulin 

Administration (QIA) was developed for this study and used to measure insulin 

adherence. The QIA taps adherence to insulin administration either on a 7-item injection 

scale (alpha = .92) or a 5-item pump scale (alpha = .96). To account for diversity of 
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measurement method on both adherence scales, a latent variable (i.e., Treatment 

Adherence) was used in the present study with high loadings from both indicators (i.e., 

generic adherence: β= .87, p<.01; insulin adherence: β = .76, p<.01). 

Diabetes-related Stress 

Diabetes-related stress was calculated using two scales; (1) Diabetes Fear of 

Injecting and Self-testing Questionnaire (D-FISQ) (Snoek, et al., 1997), and (2) 

Problems with Diabetes Life (PDL). The D-FISQ is a 30-item self-report questionnaire 

consisting of the two subscales Fear of Self-Injecting (FSI, α=.94) and Fear of Self-

testing (FST, α=.90). The measures are related to adherence to diabetes care in 

paediatric type 1 diabetes patients (Simmons, et al., 2007). Problems with Diabetes Life 

(PDL) is a 15-item questionnaire which measures adolescents’ perception about their 

life with diabetes. The questionnaire asks adolescents to rate the items on a 5- point 

Likert scale (+2 completely agree) to (-2 completely disagree). Sample items include 

“People see me differently because I have diabetes” and “Diabetes is a threat to my 

future health”. A total scale score was computed, higher scores presenting more stress 

due to diabetes. The scale showed good reliability (alpha = .80) for the sample of the 

present study. To accommodate one measured concept of diabetes-related stress, a latent 

variable (i.e., Diabetes-related stress) was used with adequate loadings from both the D-

FISQ (β = .51, p<.01) and the PDL scale (β = .69, p<.01). 

Support 

 Two types of support (i.e., diabetes specific and generic social support) were 

assessed from adolescents. Diabetes specific support was measured on the Modified 

Diabetes Specific Support Questionnaire (MDSSQ) Parents (40 items) and Friends (41 

items). The MDSSQ is a structured questionnaire which asks adolescents about 

perceived support provided by family/friends regarding insulin administration, blood 

glucose testing, following a meal plan, exercising regularly, and ‘feeling good’ about 

diabetes. Furthermore, the questionnaire asks to indicate the supportiveness and non-

supportiveness of each parents/friends’ behaviour intended to be supportive. The 

support scales are validated on a substantial sample of Dutch adolescents measuring 5 

dimensions of diabetes specific support (Malik & Koot, In press) combined into a 

tangible parent-support scale (alpha .82) and tangible friends-support scale (alpha .82) 

in the present study. To compute an average diabetes specific support score, the scores 

on the parent-support scale and the friends-support scale were added and divided by 2.  
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Generic Social Support: General social support was assessed by the 24-item Social 

Support Scale for Children (SSSC) (Varni & Katz, 1997), which taps adolescents’ 

perceived social support from four sources i.e., classmates, friends, parents and teachers 

(6 items in each subscale), from which a total score (α =.84) combining all four 

subscales was computed.   

 

Analyses: 

To increase the sensitivity of the outcome index, multiple indicators of diabetes 

severity (i.e., HbA1c, hospital admission due to hypoglycemia, hyperglycemia, and 

ketoacidosis) were combined into a latent construct (i.e., diabetes control) and the utility 

of this construct was tested against HbA1c as only outcome index. First, a model was 

developed to test the effect of adherence on diabetes control while simultaneously 

testing the mediation of the relation between treatment adherence and diabetes control 

by diabetes-related stress by establishing an indirect path from adherence to control 

through diabetes-related stress. A parallel model using HbA1c as only outcome index 

was tested to compare differences in explained variances, regression betas, and model 

fit indices. Second, to examine the differentiating role of diabetes-specific and generic 

social support in the adherence-stress-control model, regression paths from diabetes-

specific and generic social support were added on treatment adherence, diabetes-related-

stress, and diabetes control. The Comparative Fit Index and Tucker Lewis Index (CFI, 

TLI; acceptable fit values > .90), and root mean square error of approximation 

(RMSEA; acceptable value < .08) were estimated to determine the fit of the final 

models based on study hypotheses and controlled for gender, age, and diabetes duration. 

Model fit was assessed in Mplus 5.1, using a MLR estimator which provides robust 

standard errors to account for non-normal distribution of fear of testing and self-

injecting, and hospital admissions. Finally, a multi-group analysis was conducted to test 

for potential gender differences. 

 

Results: 

Preliminary analysis presented in Table 1 was conducted to examine 

differences between boys and girls for study variables. Boys reported to have fewer 

fears of testing and self-injecting (F=6.71, p=.01), and get less generic (F=16.15, p=.01) 

as well diabetes-specific support (F=13.40, p=.01). Most bivariate correlations (Table 2) 
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between variables were small to moderate but in expected directions. Correlations 

between insulin adherence and general adherence were high (r =.65, p<.01). The direct 

effect was assessed between treatment adherence and HbA1c (i.e., β=-.19, p<.01) 

explaining 3.6% variance in HbA1c, and between treatment adherence and the latent 

variable diabetes control (β=-.37, p<.01), explaining 13.3% variance in diabetes control 

suggesting that the latent variable diabetes control is a sensitive outcome index 

compared to HbA1c only. 

 

Table 1. Descriptives of the study sample   

  Girls 
 

Boys   Test 

  N M SD 
 

N M SD  F P 

HbA1c 236 8.94 1.59 
 

191 8.86 1.37  0.31 0.58 

Age 238 14.71 1.80 
 

196 14.84 1.94  0.49 0.48 

Diabetes Duration 223 6.07 3.74 
 

188 6.22 3.85  0.16 0.69 

Hospital Admission 235 0.47 1.23 
 

193 0.40 1.10  0.37 0.54 

FSI+FST 236 4.59 5.75 
 

195 3.22 5.16  6.71 0.01 

Diabetes Problems 235 -5.16 9.20 
 

193 -6.46 9.81  1.98 0.16 

Adherence General 238 49.38 10.7 
 

196 50.89 8.57  2.54 0.11 

Adherence Insulin 237 26.20 4.84 
 

195 26.84 4.34  2.05 0.15 

Generic Social 
Support 

236 3.54 0.31 
 

192 3.41 0.35  16.15 0.00 

Diabetes-Specific 
Support 

238 11.49 4.56 
 

195 9.93 4.25  13.40 0.00 

 

Two parallel models for mediation of the diabetes-related stress effect were 

tested for both HbA1c and the latent variable diabetes control. We tested a adherence-

control model (M1) testing the assumption of the mediating role of diabetes-related 

stress (β=.29, p<.01) in the relation between treatment adherence and HbA1c 

(controlling for gender, age, and diabetes duration), and a parallel model (L1) testing the 

assumption of mediating role of diabetes-related stress (β=.66, p<.01) of the relation 

between treatment adherence and the latent variable diabetes control as outcome index 

including both HbA1c (loading, β=.46, p<.01) and hospital admission due to 

hypoglycemia, hyperglycemia, and ketoacidosis (loading β=.36, p<.01). An indirect 
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effect was computed for both parallel models which presented a significant indirect 

effect of treatment adherence on HbA1c (β=-.11, p<.05) and on diabetes control (β=-

.32, p<.01) through diabetes-related stress for M1 and L1 respectively. Due to the cross-

sectional nature of the data, alternate indirect paths were computed to account for the 

direction of the effect in both models. Results presenting insignificant alternate indirect 

effects for M1-Alternate (i.e., Diabetes-related stress  Adherence  HbA1c β=.02, 

p=.45) and L1-Alternate (i.e., Diabetes-related stress  Adherence  Diabetes control 

β=.00, p=1.00) suggested that the direction of the relationship runs as presented in M1 

and L1 (i.e., Diabetes-related stress  Adherence  HbA1c/Diabetes control). 

Although both the original Models (M1 & L1) presented good fit to the data (see Table 

3), L1 explained 44% of the variance in the latent variable diabetes control as compared 

to 8.9% explained variance in HbA1c in M1, confirming the hypothesis of diabetes 

control as a more sensitive index over HbA1c only. Given these results we decided to 

only use the latent diabetes control variable in further model building. 

 

Table 3. Stepwise model fit indices for adherence-stress-control models 

Models Fit Indices 

 χ2 d.f CFI TLI RMSEA 

M1 (Observed Outcome - HbA1c) 42.82 15 .93 .88 .06 

L1 (Latent Outcome – Multiple indicators) 45.55 20 .94 .90 .05 

M1-Alternate 37.18 12 .93 .86 .07 

L1-Alternate 43.30 18 .94 .89 .06 

L2 (L1+Tangible Support) 59.69 29 .94 .91 .04 

L3 (L2+Generic Support) 66.03 33 .94 .90 .04 

L3 (Across Gender) 90.84 57 .94 .90 .05 

 

The role of diabetes-specific support and general support in the adherence-

stress-diabetes control association was tested by including, first, diabetes-specific 

support in the model. Based on our assumptions regression paths were added from 

diabetes-specific support to adherence, stress, and diabetes control in L2. Results 

presented a good model fit for this modified adherence-control model (i.e., X2(df = 29)= 



 

 

Table 2.  Bivariate correlations between study variables 

  1 2 3 4 5 6 7 8 9 10 

Age           

Ge  nder .03

.02

           

Diabetes Duration  .26**           

HbA1c -.01 -.03  .15**        

Hospital Admission -.02 -.03 -.02  .16**       

FSI+FST -.03 -.12** -.01  .11*  .09      

Diabetes Stress  .07 -.07 -.03  .17**  .23**  .35**     

Adherence General -.22**  .08 -.06 -.16** -.08 -.24** -.28**    

Adherence Insulin -.06  .07 -.10 -.15** -.12* -.25** -.28** .65**   

Generic Social Support -.23** -.17** -.12*  .04 -.02  .11*  .01 .28** .20**  

Diabetes Specific Support  .08 -.19** -.05 -.05 -.10* -.08 -.26** .11* .19** .17** 

 
* Correlation is significant at the 0.05 level 

** Correlation is significant at the 0.01 level 

 

 



 
Figure 1. Final model presenting relationship between diabetes control, treatment adherence, diabetes stress, and support 
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59.69, CFI = .94, TLI = .91, and RMSEA = .04). The model showed that although 

diabetes-specific support improves treatment adherence (i.e., ∆R2 = 8.6%; β=.31, p<.01) 

yet it also elevates diabetes-related stress (i.e., ∆R2 = 11.2%; β=.28, p<.01). Both 

indirect paths from diabetes specific support (1) through diabetes stress (β=.17, p<.01) 

and (2) through adherence to diabetes stress (β=-.12, p<.01) affected diabetes control 

significantly but in opposite directions (i.e., second indirect effect improving diabetes 

control versus first indirect effect worsening diabetes control). Although the sum of the 

two indirect paths (β=.06, p=.22) presented a negative trend, the total effect was non-

significant suggesting that the negative effect of diabetes-specific support through 

diabetes stress is neutralized by its positive effect through adherence.  

Finally, the L2 model was modified into L3 by inclusion of generic social 

support. Estimation of model fit indices presented good fit for this model (i.e., X2(df = 

33) = 66.03, CFI = .94, TLI = .90, and RMSEA = .04). As was expected, generic social 

support appeared to improve treatment adherence (i.e., ∆R2 = 2.2%; β=.15, p<.01) over 

and above the effect of diabetes-specific support, as well to decrease diabetes-related 

stress (i.e., ∆R2 = 4.2%; β=-.26, p<.01) controlling for the effect of diabetes-specific 

support. The indirect paths from generic social support (1) through diabetes stress 

appeared significant (i.e., β=-.16, p<.01) but (2) through adherence to diabetes stress 

appeared insignificant (β=-.05, p=.08) in predicting diabetes control. The sum of both 

indirect paths indicated a significant positive trend (β=-.21, p<.01) suggesting that 

generic social support significantly improves diabetes control. 

A multi-group analysis was conducted on L3 to address potential gender 

differences while controlling for age and diabetes duration. Along with model fit indices 

the Wald statistic was computed to indicate differences in all six beta estimations for 

girls and boys. The results presented good indices of model fit across gender (i.e., X2(df 

= 57) = 90.84, CFI = .94, TLI = .90, and RMSEA = .05) whereas no gender difference 

for test of parameter constraints appeared (i.e., Wald (df=6)=6.78, p=.34). 

 
Discussion: 

 The first objective of this study regarded the operationalization of diabetes 

control. As treatment adherence comprises of a number of disease-related stressful 

behaviors (i.e., blood glucose testing, insulin administration, visiting the physician 

regularly, etc.) (van der Ven, et al., 2005), we assumed that all diabetes parameters 
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which have been shown to have an association with treatment adherence (Alvarez 

Guisasola, et al., 2008; JAMA, 2002; Morris, et al., 1997) may contribute to diabetes 

control. That is, although long term metabolic control (HbA1c) is recognized as a gold 

standard to measure effects of treatment adherence on diabetes control (JAMA, 2002), 

given the purely physiological nature of HbA1c (Peterson, et al., 1998) and the 

undesirable effects of diabetes-related stress, it is difficult to assume that HbA1c covers 

all aspects of control influenced by treatment adherence. Our findings are consistent 

with these assumptions. Our results were consistent with earlier research suggesting that 

HbA1c is an important parameter of diabetes severity (JAMA, 2002) and is significantly 

influenced by treatment adherence (JAMA, 2002). In line with earlier literature 

presenting an association of treatment adherence with ketoacidosis, hypoglycemias, and 

hyperglycemias (Morris, et al., 1997), our results suggested that a combination of 

indicators is more sensitive to measure the effect of treatment adherence and thus may 

serve as a better index of diabetes control than HbA1c alone. Although no study 

addressed diabetes control according to criteria as used in the present study, our results 

are in line with findings from earlier research concluding that mean HbA1c alone is not 

the best indicator of blood glucose control and the risk of long term complications 

(Hirsch & Brownlee, 2005). 

 Secondly, the study identified the mediational role of diabetes-related stress in 

the relation between treatment adherence and diabetes control. The results confirmed 

our assumptions that adhering successfully to a treatment regime also implies 

overcoming diabetes-related stress. Moreover, as earlier research indicated an 

association between diabetes control and diabetes-related stress, our results also 

suggested that the effect of treatment adherence on diabetes control may better be 

indicated if the mediating role of diabetes-related stress in the relation between 

treatment adherence and diabetes control is taken into account. To account for the 

direction of the relationship we investigated the mediating role of treatment adherence 

(i.e., diabetes-related stress may decrease treatment adherence which in turn may 

decrease the diabetes control) (Peyrot, et al., 1999). In contrast to earlier research 

(Peyrot, et al., 1999)  results supported our assumptions clearly suggesting mediation of 

the relation between adherence and HbA1c as well the latent diabetes control by 

diabetes-related stress. Additionally, our results indicated that the mediating role of 

diabetes-related stress between treatment adherence and diabetes control becomes more 
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visible when diabetes control is addressed as a parameter composed of multiple 

indicators of diabetes severity. Furthermore, the results of this study demonstrated that 

the effect of treatment adherence on diabetes control runs to a large extent through 

diabetes-related stress. This suggests that treatment regimens with better control for 

diabetes-related stress may give the best results for diabetes control. 

The third objective of this study was to identify the differential role of diabetes 

specific versus general social support in diabetes control with a potential either to 

facilitate treatment adherence and/or to relieve diabetes-related stress. As previous 

studies reported (Bearman & La Greca, 2002; La Greca & Bearman, 2002), and as we 

expected, inclusion of diabetes-specific support appeared to have a positive effect on 

treatment adherence, but did not result in an increased effect of treatment adherence on 

diabetes control. That the improved treatment adherence due to diabetes-specific 

support did not result in improved diabetes control might well be attributable to the 

incremental effect of diabetes-specific support on diabetes-related stress as suggested by 

the insignificant effect of the sum of the two indirect paths on control. In the 

developmental context of adolescence, it may well be that diabetes specific/tangible 

support is regarded a threat to autonomy (inducing stress in the adolescent) rather than a 

factor facilitating their diabetes management (Hains, et al., 2007; Hanna, et al., 2003). 

However, it should be noted that we could not rule out the possibility that diabetes 

stress evoked diabetes-specific support, as a model testing this hypothesis appeared 

non-identifiable. Longitudinal data are needed to properly test this option. 

Finally, inclusion of generic social support completed our adherence-stress-

control model with confirmation of our assumption about its role in this triad. Although 

generic social support appeared to only weakly contribute to treatment adherence 

compared to diabetes-specific support, contrary to diabetes-specific support it appeared 

to decrease diabetes-related stress. Although the sum of the two indirect paths from 

generic social support to diabetes control suggested a significant contribution of generic 

social support on diabetes control the individual indirect paths suggested a significant 

contribution of generic social support in diabetes control only through diabetes-related 

stress. This suggests that adolescents with type 1 diabetes may profit from general 

emotional support from classmates, friends, parents and teachers to help them deal with 

the stress inherent to living with diabetes, while support from parents and friends 

focused on tasks related to diabetes may in fact add to diabetes-related stress. The final 
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model presented a clear picture of the differential role of generic social and disease-

specific support for diabetes control. The model suggests that both diabetes-specific and 

general social support contribute significantly to treatment adherence yet only generic 

social support influencing diabetes control. Finally, multi-group analysis testing the 

generalizability of the model across gender indicated that the underlying mechanisms of 

the adherence-control relation are the same for both boys and girls, despite gender-

related differences in levels of experienced stress and support. 

Limitations and Practical Implications 

The present study has certain limitations. First, the study was cross-sectional, 

limiting conclusions regarding causality; a longitudinal design is required to understand 

the true causal nature of the relationship between diabetes control, treatment adherence, 

and facilitators of adherence. Secondly, although the study included a sizeable sample 

of adolescents with type 1 diabetes it is not large enough to test generalizability of the 

resulting model across gender and age groups simultaneously. Finally, the study did not 

test the model across a variety of treatment regimens and thus various regimens might 

profit from different facilitators of adherence. Despite the above mentioned limitations 

the study revealed considerable information for practical implications in developing and 

implementing treatment regimen for adolescents with type 1 diabetes. It can be 

concluded that diabetes-related stress needs to be focused on in treatment regimens. 

Additionally, blind provision of support may result in undesired consequences. A need-

based provision of diabetes-related support may be more helpful in treatment adherence 

whereas unconditional provision of general social support may help adolescents cope 

with psychological aspects of diabetes control.  
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Combining Better Disease Control with Best Psychosocial 

Adjustment to Life with Type 1 Diabetes 

Bridging Issues in Treatment Regime 
 

Jamil A. Malik and Hans M. Koot  

In Preparation 

 

Abstract: Objective: This study has two objectives. First, to address simultaneous 

relations between diabetes-related stress and diabetes control and psychosocial 

adjustment, respectively by integrating two established models reported by Malik and 

Koot (2009a, b) regarding the role of diabetes-related stress in adjustment and diabetes 

control. Second, to investigate underlying mechanisms of the differential relations of 

diabetes-specific versus generic social support with adjustment and diabetes control. 

Method: The study included 437 adolescents (54.8% girls) with type 1 diabetes (mean 
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age 14.7 years; mean diabetes duration 6.1 years). Metabolic control was assessed by 

measuring HbA1c and adolescents filled out questionnaires during a visit to their local 

clinics. Questionnaires for family members were sent and returned by mail.  Models 

were developed based on study hypotheses and model fit was assessed using Mplus 5.1. 

Results: The integrated model presented good fit to the data (χ2 (df= 55) = 124.55, CFI = 

.94, TLI = .91, and RMSEA = .05) suggesting a parallel mediating effect of diabetes-

related stress on both diabetes control (β=.66 p<.01, explaining 44% variance in 

diabetes control) and psychosocial adjustment (β=-1.20 p<.01, explaining 82% variance 

in adjustment). Differential effect of generic versus diabetes-specific support presented 

a similar underlying mechanism on both aspects of diabetes. Generic support had a 

desirable sum effect on both diabetes control β=-.25, p<.01, and adjustment β=.45, 

p<.01 whereas the sum effect of tangible support deteriorated both diabetes control 

(β=.07, p<.05), and adjustment (β=-.12, p<.05). Conclusion: Diabetes-related stress has 

a parallel mediating effect on diabetes control and adjustment and shall be addressed in 

treatment regimes. Diabetes control and psychosocial adjustment share a similar 

underlying mechanism and not necessarily there is a causal relationship between two 

aspects of the disease. 

 

Introduction: 

Living with a chronic disease and following a long term treatment regime to 

avoid later complications (Craig, et al., 2002), makes chronic patients vulnerable to a 

number of risk factors (Bryden, et al., 2001b; de Wit, et al., 2007), which may have 

consequences for quality of life, well-being (Eiser, et al., 2001), and even development 

of various psychopathologies. Focusing only on disease control and avoiding 

adjustment issues in any treatment regime may affect adherence to a long term 

management of the treatment regime, consequently worsening disease control and 

causing later complications. The need is to develop treatment regimes with a balanced 

focus on disease control and adjustment to normal daily life for those with a chronic 

disease (Grey, et al., 1998). The present study is aimed to simultaneously address the 

relationship between two aspects of type 1 diabetes in adolescents, viz. a psychological 

and a physiological. Although psychological maladjustment is reported to be three fold 

higher (Blanz, et al., 1993; Hood, et al., 2006; Kovacs, et al., 1997) in adolescents with 

type 1 diabetes compared to their normal counterparts, earlier research failed to 
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indentify a strong direct link between the two aspects of the disease (Smith, et al., 

1991). The high evidence for the presence of psychological maladjustment in 

adolescents with type 1 diabetes (Hood, et al., 2006) together with the weak association 

(Wallander & Varni, 1998) between disease severity and psychological adjustment 

suggests the probability of the two aspects as an outcome of one underlying mechanism. 

Although several intervention studies for adolescents with type 1 diabetes focused on 

psychological issues, the main concern of most of these intervention programs was to 

improve disease control (Graue, et al., 2005) and very few addressed adjustment to 

diabetes (Grey, et al., 1998; Grey, et al., 2001; Malik & Koot, 2009a). The present study 

aimed to develop a model of treatment adherence with a balanced focus on both aspects 

i.e., diabetes control and psychosocial adjustment to diabetes. We assumed that a model 

with a balanced focus on both aspects of the chronic disease may provide the best 

solution for successful management of a treatment regime to avoid later complications 

of the disease. 

The disease control and adjustment model of the present study is a step 

forward and brings together findings reported by Malik and Koot regarding 

psychosocial adjustment, diabetes control, and treatment adherence (Malik & Koot, 

2009a, 2009b). In their study (Malik & Koot, 2009a) reported that diabetes-related 

stress strongly mediates between diabetes control and three aspects of adjustment (i.e., 

diabetes quality of life, general well-being, and psychopathology). The study showed 

that about 50-60% of variance in adjustment of adolescents with type 1 diabetes could 

be explained by specifying the role of certain risk and protective factors. The study also 

suggested that adjustment can be strongly improved by proper deployment of protective 

factors like self-worth and social support. Further study showed that especially diabetes-

related stress requires attention in treatment regimens. It showed that this variable alone 

plays a unique role in adjustment explaining 15-20% of its variance (Malik & Koot, 

2009) suggesting that even after deployment of protective factors, approximately 20% 

maladjustment can be addressed by an additional focus on diabetes-related stress. In 

their further work, the researchers developed a model of treatment adherence for 

diabetes control by addressing diabetes-related stress (Malik & Koot, 2009b). The 

researchers reported that 30% variance in diabetes control is explained by addressing 

diabetes-related stress in a treatment regime (Malik & Koot, 2009b).  
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A baseline model “disease control and adjustment” was developed for the 

present study by integrating the findings from the two models described above. The 

integrated model was assumed to present a more complete of the phenomena 

investigated in parts in earlier research (Malik & Koot, 2009a, 2009b). The integration 

of the two models suggested a reciprocal mediation of diabetes-related stress from 

adherence to adjustment (i.e., adherence  diabetes stress  diabetes control  diabetes 

stress  adjustment). As diabetes-related stress appeared a strong mediator for both 

diabetes control and adjustment, we assumed a parallel mediating role of diabetes-

related stress in the relation between treatment regime and both aspects of diabetes (i.e., 

psychosocial adjustment and diabetes control). The integrated model presents a new 

perspective on the relation between diabetes control and adjustment and suggests that 

both diabetes control and psychosocial adjustment may have a similar underlying 

mechanism. Based on the integrated model we hypothesized that there is no direct 

relation between diabetes control and adjustment problems, rather it is the underlying 

mechanism of diabetes stress that influences both. Proper identification of such 

underlying mechanism may help in the development of a cost effective treatment regime 

as addressing this mechanism may improve both outcomes (i.e., diabetes control and 

psychosocial adjustment). 

In addition to the baseline model, and in line with earlier research we extended 

the model by including social support and adherence in the model. We expected a direct 

effect of both generic and diabetes-specific tangible support on diabetes stress (Malik & 

Koot, 2009a) and treatment adherence (Bearman & La Greca, 2002; La Greca & 

Bearman, 2002) and a mediated effect of support on diabetes stress through treatment 

adherence (Malik & Koot, 2009b). We hypothesized a similar underlying mechanism of 

differential effect of generic versus diabetes-specific support for psychosocial 

adjustment as suggested for diabetes control in earlier research (Malik & Koot, 2009b). 

The integrated “adherence to disease control and adjustment” model is assumed to 

unveil a relatively new perspective on the association between diabetes control and 

psychosocial adjustment by investigating the shared underlying mechanism and may 

provide guidance for proper deployment of generic and diabetes-specific support in a 

treatment regime.  
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Method: 

Sample 

The study sample consisted of 437 adolescents (54.5% girls) with type 1 

diabetes from 25 hospitals in the South-Western part of the Netherlands offering 

diabetes care for adolescents and children included for a research project investigating 

psychosocial adjustment and diabetes control (Malik & Koot, 2009). Of the 550 invited 

youngsters; 21 were excluded due to one of several reasons (handicapped, cystic 

fibrosis, insufficient command of Dutch language, duration of diabetes < 1 year). Of the 

529 adolescents who fulfilled the criteria (age rage 11-19 years, Dutch language 

competence), 437 (83%) participated in the study. Out of the 92 nonresponders, 45 

never replied to the first letter, 27 could not be reached by telephone, and 20 were 

unreachable after telephone contact due to change of address. Sample characteristics are 

presented in Table 1. Informed consent was obtained from adolescents and parents 

through their physicians, and questionnaires were completed by adolescents during their 

routine outpatient visit in the presence of a research nurse whereas questionnaires for 

family members were sent and returned by mail. Metabolic control was assessed by 

measuring HbA1c of all participants in one lab. Mean HbA1c was not significantly 

different for adolescents using pump (5.3%) versus using injection (94.7%) (Means 8.3, 

SD=1.23 vs. 8.6, SD=1.5). 

Measurements 

In addition to demographic characteristics, data was collected on valid and 

standardized measures addressing the following psychosocial, developmental, and 

disease specific aspects of type 1 diabetes. 

 Diabetes Control 

Earlier research (Malik & Koot, 2009b) suggested that the combination of 

multiple indicators of diabetes severity presents a more sensitive index of disease 

control compared to HbA1c as only outcome index. The latent variable diabetes control 

was used in the present study consisting of two observed parameters of diabetes severity 

(i.e., HbA1c and Hospital incidents due to hypoglycemia, and hyperglycemia). To 

standardize the essay of HbA1c, all adolescents were tested in one lab whereas parents 

of adolescents were asked to indicate hospital incidents due to severe hypoglycemia and 

hyperglycemias in last one year. 
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Adjustment 

 Three aspects of adjustment were assessed, viz. diabetes-related quality of life, 

general well-being, and psychopathology. As the present study used data of an existing 

program investigating adjustment of adolescents with type 1 diabetes, a detailed 

description of the three aspects of adjustment is presented elsewhere (Malik & Koot, 

2009a). A latent variable was constructed representing adjustment of adolescents with 

type 1 diabetes) with high loadings from all three aspects of adjustment (i.e., β= .86, 

p<.01; β= .74, p<.01; and β= .69, p<.01 for diabetes-related quality of life, general well-

being, and psychopathology, respectively). 

Treatment Adherence 

Adolescents’ adherence to treatment was assessed by assessing General 

Adherence and Insulin Adherence. A Self-Care Adherence Interview (SCAI) was used 

to assess generic adherence of adolescents. The SCAI is a 15-item scale measuring 

responses of both adolescents and parents on four domains (glucose testing, diet, insulin 

adjustment, hypoglycemia preparedness) and is used to access self-care treatment 

adherence (Hanson, et al., 1996). The scale is reported to have good test-retest 

reliability for intervals of 3 months to 1 year with (r = .68-.71) and correlations with 

glycemic control ranging from -.20 to -.28. The scale was translated and adapted for the 

Dutch population (Cronbach’s alpha = .83). The Questionnaire for Insulin 

Administration (QIA) was developed for the present project and used to measure insulin 

adherence. The QIA taps adherence to insulin administration either on a 7-item injection 

scale (alpha = .92) or a 5-item pump scale (alpha = .96). To account for diversity of 

measurement method on both adherence scales, a latent variable indicated as Treatment 

Adherence was used in the present study with high loadings from both indicators (i.e., 

generic adherence: β= .87, p<.01; insulin adherence: β = .76, p<.01). 

Diabetes-related Stress 

Diabetes-related stress was calculated using two scales; (1) Diabetes Fear of 

Injecting and Self-testing Questionnaire (D-FISQ) (Snoek, et al., 1997), and (2) 

Problems with Diabetes Life (PDL). The D-FISQ is a 30-item self-report questionnaire 

consisting of the two subscales Fear of Self-Injecting (FSI, α=.94) and Fear of Self-

testing (FST, α=.90). The measures are related to adherence to diabetes care in pediatric 

type 1 diabetes patients (Simmons, et al., 2007). Problems with Diabetes Life (PDL) is a 

15-item questionnaire which measures adolescents’ perception about their life with 
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diabetes. The questionnaire asks adolescents to rate the items on a 5 point Likert scale 

(+2 completely agree) to (-2 completely disagree). Sample items include “People see me 

differently because I have diabetes” and “Diabetes is a threat to my future health”. A 

total scale score was computed, higher score presenting more stress due to diabetes. The 

scale showed good reliability (alpha = .80) for the sample of the present study. To 

accommodate one measured concept of diabetes-related stress, a latent variable (i.e., 

Diabetes-related stress) was used with adequate loadings from both the D-FISQ (β = 

.51, p<.01) and the PDL scale (β = .69, p<.01). 

Support 

 Two types of support (i.e., diabetes specific and generic social support) were 

assessed from adolescents. Diabetes specific support was measured on the Modified 

Diabetes Specific Support Questionnaire (MDSSQ) Parents (40 items) and Friends (41 

items). The MDSSQ is a structured questionnaire which asks adolescents about 

perceived support provided by family/friends regarding insulin administration, blood 

glucose testing, following a meal plan, exercising regularly, and ‘feeling good’ about 

diabetes. Furthermore, the questionnaire asks to indicate the supportiveness and non-

supportiveness of each parents/friends’ behavior intended to be supportive. The support 

scales are validated on a substantial sample of Dutch adolescents measuring 5 

dimensions of diabetes specific support (Malik & Koot, In press) combined into a 

tangible parent-support scale (alpha=.82) and tangible friends-support scale (alpha=.82) 

in the present study. To compute an average diabetes specific support score, the scores 

on the parent-support scale and the friends-support scale were added and divided by 2.  

Generic Social Support: General social support was assessed by the 24-item Social 

Support Scale for Children (SSSC) (Varni & Katz, 1997), which taps adolescents’ 

perceived social support from four sources i.e., classmates, friends, parents and teachers 

(6 items in each subscale), from which a total score (α =.84) combining all four 

subscales was computed. 

Analysis 

Based on earlier findings, adjustment (Malik & Koot, 2009a) and diabetes 

control (Malik & Koot, 2009b) models were integrated into a composite model. 

Comparative Fit Index and Tucker Lewis Index (CFI, TLI; acceptable fit values > .90), 

and root mean square error of approximation (RMSEA; acceptable value < .08) were 

estimated to determine the fit of the composite model based on study hypotheses and 
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controlled for gender, age, and diabetes duration. Model fit was assessed in Mplus 5.1, 

using a MLR estimator which provides robust standard errors to account non-normal 

distribution of fear of testing and self-injecting, and hospital admissions. 

 

Results: 

The integrated model presented a good model fit (χ2 (df= 55) = 124.55, CFI = 

.94, TLI = .91, and RMSEA = .05). No significant direct effect appeared between the 

predictors (i.e., tangible support, generic social support, and treatment adherence) and 

the two outcomes (i.e., diabetes control and adjustment), whereas all indirect paths 

appeared to be significant (Figure 1). Diabetes-related stress fully mediated the effect of 

all three predictors (β=.25 p<.01; β=-.30 p<.01; and β=-.52 p<.01 respectively for 

tangible support, generic social support, and treatment adherence) on both outcomes 

(β=.66 p<.01; β=-1.20 p<.01 respectively for diabetes control and adjustment) and 

explained 44% variance in diabetes control and 82% variance in psychosocial 

adjustment. Treatment adherence partially mediated the effect of both tangible support 

(β=.28, p<.01) and generic social support (i.e., β=.16, p<.01) on diabetes-related stress 

(i.e., β=-.52 p<.01) and explained a total of 40% variance in diabetes-related stress. 

Two indirect paths were estimated from tangible support to diabetes control. 

Tangible support deteriorated diabetes control (β=.17, p<.01) through diabetes-related 

stress whereas it improved (β=-.10, p<.01) diabetes control through the adherence  

diabetes-related stress pathway. The sum of the two indirect paths (β=.07, p<.05) 

indicated that overall tangible support reduces diabetes control. Similar results appeared 

for indirect paths from tangible support to adjustment. Tangible support deteriorated 

(β=-.30, p<.01) psychosocial adjustment through diabetes-related stress whereas it 

improved (β=.17, p<.01) adjustment through the adherence  diabetes-related stress 

pathway. Again the sum of the two indirect paths (β=-.12, p<.05) presented an overall 

negative effect of tangible support on psychosocial adjustment suggesting that tangible 

support, although it seems positive for both diabetes control and adjustment by 

improving adherence to diabetes treatment, its negative effect suppresses the positive 

effect resulting in poor diabetes control and worsened psychosocial adjustment. In 

contrast to the effects of tangible support, both indirect paths from generic social 

support (β=-.20, p<.01) through diabetes-related stress and (β=-.05, p<.01) through  



 
 

Table 1. Descriptive characteristics of the sample 

  Girls  Boys   Test 

  N M SD  N M SD  F P 

HbA1c 236 8.94 1.59  191 8.86 1.37  0.31 0.58 

Age 238 14.71 1.80  196 14.84 1.94  0.49 0.48 

Diabetes Duration 223 6.07 3.74  188 6.22 3.85  0.16 0.69 

Hospital Admission 235 0.47 1.23  193 0.40 1.10  0.37 0.54 

FSI+FST 236 4.59 5.75  195 3.22 5.16  6.71 0.01 

Diabetes Stress 235 -5.16 9.20  193 -6.46 9.81  1.98 0.16 

Adherence General 238 49.38 10.70  196 50.89 8.57  2.54 0.11 

Adherence Insulin 237 26.20 4.84  195 26.84 4.34  2.05 0.15 

Generic Social Support 236 3.54 0.31  192 3.41 0.35  16.15 0.00 

Diabetes Specific Support 238 11.49 4.56  195 9.93 4.25  13.40 0.00 

Quality of Life 212 202.10 23.64  180 206.67 21.46  1.49 0.22 

General Well-being 237 23.44 5.08  195 26.43 4.82  0.21 0.64 

Psychopathologies 217 35.90 19.66  185 31.83 19.60  0.10 0.75 

 
 
 
 



 
Figure 1. Final model depicting relations between support, adherence, and diabetes-related stress and physiological and psychosocial 
outcomes 
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adherence  diabetes-related stress improved diabetes control resulting in a sum 

positive effect (β=-.25, p<.01). Additionally, both indirect paths from generic social 

support (β=.36, p<.01) through diabetes-related stress, and (β=.10 p=.05) though the 

adherence  diabetes-related stress pathway appeared to improve psychosocial 

adjustment resulting in a sum positive effect (β=.45, p<.01). This suggests that generic 

social support improves both psychosocial adjustment and diabetes control. 

Additionally, indirect paths from adherence through diabetes-related stress presented 

improvement in diabetes control (β=-.35, p<.01) as well in psychosocial adjustment 

(β=.62, p<.01). 

 

Discussion: 

 This study was designed to present an evidence-based model for the 

development of a diabetes treatment regime with a balanced focus on diabetes control 

and psychosocial adjustment of adolescents to their life with type 1 diabetes. Earlier 

findings reported by Malik and Koot on treatment adherence, diabetes control, and 

adjustment issues (Malik & Koot, 2009a, 2009b) were integrated to develop a model 

addressing adolescent diabetes control and psychosocial adjustment simultaneously. As 

was expected the integrated model showed a parallel mediating effect of diabetes-

related stress on the relation between treatment adherence and diabetes control as well 

as on adolescents’ adjustment suggesting that both diabetes control and adjustment may 

be improved by addressing diabetes-related stress properly in any treatment regime. 

 The present study suggests a new perspective on the relationship between 

diabetes control and psychosocial adjustment by combining them in one model with 

important sources influence, including diabetes stress, adherence and social support. 

Additionally, results provide evidence to solve the mystery of high prevalence (Blanz, et 

al., 1993; Hood, et al., 2006; Kovacs, et al., 1997) of psychological maladjustment in 

adolescents with type 1 diabetes and the simultaneous weak association between disease 

severity and psychological adjustment (Smith, et al., 1991). Our results suggest that 

both disease severity and psychosocial adjustment might be elevated by a shared 

underlying mechanism and not necessarily have a causal relationship as reported in 

earlier research (Malik & Koot, 2009a). The results support a parallel mediating role of 

diabetes-related stress as the shared underlying factor for diabetes control and 

psychosocial adjustment. 
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In confirmation with earlier research, results of the present study suggest a 

caution (Malik & Koot, 2009b; van Dam, et al., 2005) in deployment of diabetes-

specific/ tangible support as this may have both positive and negative effects on 

diabetes control and psychosocial adjustment. As with earlier research, our results 

evidenced a positive effect of tangible support through treatment adherence (Bearman & 

La Greca, 2002; La Greca & Bearman, 2002) and a negative effect through diabetes-

related stress (van Dam, et al., 2005) whereas effects of adherence appeared to be fully 

mediated through diabetes-related stress (Malik & Koot, 2009b). The pattern suggested 

by these results seems also important in that it may help to resolve missing effects of 

psychological interventions (Hampson, et al., 2001; Winkley, et al., 2006). The pattern 

explains how an intervention to motivate parents or friends for increasing tangible 

support may prove to be useless and tends to result in no effect or even negative effect 

either on diabetes control or on psychosocial adjustment, even though it improves 

adherence (Bearman & La Greca, 2002; La Greca & Bearman, 2002). The suppression 

of the potential positive effect of tangible support probably occurs due to its incremental 

effect on diabetes-related stress. If provided more than required, the negative effect of 

diabetes specific support (van Dam, et al., 2005) may even take away a potential 

positive effect as this positive effect is indirect (i.e., through adherence) on diabetes 

stress whereas the negative effect is direct (Malik & Koot, 2009b). As neither 

psychosocial adjustment nor diabetes control are directly influenced by tangible support 

and adherence (Malik & Koot, 2009a, 2009b), there is a need to develop strategies with 

a potential to address diabetes-related stress. Results of the present study suggest 

frequent assessment of need for diabetes-specific support in adolescents and 

modification in provision of support to minimize its negative effect for a better disease 

control and psychosocial adjustment. 

 Finally, although general social support had no direct effect either on diabetes 

control or on psychosocial adjustment, both tested indirect paths appeared to have a 

positive effect on psychosocial adjustment and the sum effect presented promising 

results for both diabetes control and psychosocial adjustment.  Although, the results 

demonstrated only a small effect of general social support on treatment adherence 

compared to the effect of tangible support, the results confirmed our assumption of a 

differential role of general social support versus tangible support. The results are in line 

with earlier findings reporting a positive effect of general social support resulting in 
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reduction of diabetes-related stress in contrast to an incremental effect of diabetes-

specific support (Malik & Koot, 2009b). An explanation of this differential effect may 

be that supporting adolescents in their non-diabetic daily activities may satisfy their 

feelings of being normal adolescents, while diabetes-specific support may set them apart 

by evoking feelings of being different compared to their normal counterparts. Thus, 

unconditional provision of general support seems to be preferable. 

Implications for Intervention 

 The present study suggests that the association between diabetes control and 

psychosocial adjustment is dependent on a common factor, viz. diabetes-related stress,  

instead of  being a causal relationship. The findings are not only unique but they also 

provide guidance to influence both aspects of diabetes synonymously, especially by 

addressing diabetes-related stress in a treatment regime. Additionally, the study 

confirmed earlier findings regarding undesirable effects of deployment of diabetes-

specific versus desirable effects of general social support for a better diabetes control 

and psychosocial adjustment. 

Limitations and Future Directions 

 The study has some limitations, although the knowledge derived from this 

study may be of value for the adaptation of treatment regimes, the cross-sectional nature 

of the study doesn’t allow strong recommendation for intervention. This cross-sectional 

study provides a basis for a longitudinal intervention study addressing the effects of 

unconditional social support and adaptive diabetes specific support on adherence, 

diabetes-related stress and their physiological and psychosocial outcomes. In addition, 

future research may address certain developmental issues of adolescence, such as 

autonomy development, and incorporate diabetes behavioral autonomy as a means to 

adaptation of the support structure enhancing diabetes control and adjustment. 

 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

 

 

 

 

 

 

Part IV 

Introducing the Developmental Approach  
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Once Size Doesn’t Fit to All: Elaborating Diabetes Social Support in 

the Context of Developmental Needs of Adolescents with  

Type 1 Diabetes 

 
Jamil A. Malik and Hans M. Koot 

In Preparation 

 
Abstract: Objective: This study aimed to investigate the moderating effect of diabetes 

behavioral autonomy on the relationship between diabetes social support from parents 

and friends and diabetes-related stress in a developmental perspective. We hypothesized 

that in adolescents with higher level of diabetes behavioral autonomy, parent support 

may increase diabetes stress, while adolescents with low behavioral autonomy may 

evoke more support from peers. Method: 434 adolescents with type 1 diabetes (54.8% 

girls; age range 11-19 year; mean±S.D diabetes duration 6.13±3.78 years) participated 
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in the present study. Adolescents and their family members completed 

questionnaires. Multiple linear regression analysis using SPSS 17.0 was conducted to 

investigate moderation of the relation between diabetes specific support and diabetes-

related stress by diabetes behavioral autonomy. Results: Diabetes behavioral autonomy 

moderated the relationship between parents support and diabetes related stress (β=.27, 

p=.01) for younger boys suggesting that diabetes specific support from parents increases 

diabetes-related stress in young adolescents with higher level of diabetes behavioral 

autonomy. Additionally, in older adolescents diabetes behavioral autonomy moderated 

the relationship between diabetes-related stress and diabetes specific support provided 

by friends (β=-.29, p=.05; and β=-.36, p=.01 for older girls and older boys respectively) 

suggesting that older adolescents with low levels of behavioral autonomy tend to evoke 

friends support when experiencing increased diabetes-related stress. Conclusion: 

Developmental aspects of adolescence involving age and diabetes behavioral autonomy 

play a role in the meaning of diabetes-specific support from parents and friends for 

adolescents with type 1 diabetes. This suggests that the adolescent’s age and behavioral 

autonomy should be taken into account when depleting diabetes-specific support, and 

that the role of parents and friends may be different in this regard.  

 

Introduction: 

Diagnosis of type 1 diabetes puts certain responsibilities on parents of kids 

with the disease. Parents are required to assist children with their diabetes management 

tasks including blood glucose monitoring, injecting insulin, planning meals, and 

physical exercise, and thus diabetes specific support is recognized as a crucial 

contributor to adherence to a diabetes treatment regime in children with type 1 diabetes 

(King, et al., 2010; Nicklett & Liang, 2009). Although positive effects of diabetes 

specific support on treatment adherence have been reported (Nicklett & Liang, 2009; 

Rosland, et al., 2008), studies also reported a potential risk involved in depletion of 

tangible support (Gallant, 2003; Hains, et al., 2007; Hanna & Guthrie, 2001; Malik & 

Koot, 2009b) especially when it is not deemed necessary (van Dam, et al., 2005). Some 

cross-sectional studies reported a somewhat confusing role of diabetes specific support 

in that it may have undesirable incremental effects on diabetes-related stress (Hanson, et 

al., 1987; Malik & Koot, 2009b), which in turn is recognized as a major factor affecting 

psychosocial adjustment (Malik & Koot, 2009a) and disease control (Hains, et al., 2007; 
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Herpertz, et al., 2000; Malik & Koot, 2009b). Other studies investigated the potentially 

differential role of parent- and peer-support and suggested the consideration of 

developmental issues (Gallant, 2003; Hanna, et al., 2003; Pendley, et al., 2002; Rosland, 

et al., 2008) for an optimal use of diabetes specific support. Yet, to our knowledge no 

study investigated the differential role of parent- versus friends support in a 

developmental context. The present study is designed to investigate the relationship 

between diabetes specific support and diabetes-related stress and to figure out from a 

developmental perspective what the effect is of parents and friends when providing 

support. 

The effect of diabetes specific support on adolescents has been subject of two 

contradictory speculations. A clear contrast between the two speculations is that in the 

first view diabetes specific support induces stress because it threatens the adolescent’s 

autonomy, while in the second view diabetes specific support is welcomed because of 

the need for support due to diminished autonomy.  

The first view argues that adolescents suffering from high stress may require 

and thus evoke more spontaneously offered diabetes specific support compared to 

adolescents who experience less stress as they may require less diabetes specific support 

to manage with their disease. Though some cross-sectional studies found some support 

for this pattern of the relationship (Sacco & Yanover, 2006), the argument is not 

supported in longitudinal analysis.  

In developmental perspective, adolescence is a stage of transitions where the 

adolescent struggles for self-control and starts taking independent decisions (Spear & 

Kulbok, 2004). According to Maslow’s concept of basic needs and  growth “as the 

individual becomes self-actualized, there is less need for social support” (Maslow, 

1968). Research has shown that behavioral autonomy develops in adolescents with a 

chronic disease (Britto, et al., 2007; Hanna, et al., 2005; Hanna & Guthrie, 2003; Hauser 

& Levine, 1993; Paterson, 2008) in the same way as it develops in their normal age-

mates (Dashiff & Bartolucci, 2002; Stam, et al., 2006). Being in a miserable condition, 

adolescents with a chronic disease such as type 1 diabetes may feel themselves 

temporarily less independent (Hyun, 2000) due to the burden of the responsibility of 

self-management (Hanna & Guthrie, 2000a, 2000b). Diabetes type 1 is a disease with 

the potential threat for the patient to think differently about him/herself as compared to 

healthy adolescents (Faulkner, 2003; Leung, et al., 1997). It may have an effect on 
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adolescents’ behavioral autonomy due to its related extensive self-care tasks and 

complications in self-management (Hanna & Guthrie, 2000a, 2000b; Paterson, 2008). 

Against this background, diabetes specific support may further marginalize 

adolescents with type 1 diabetes by evoking feelings of dependency on their parents 

(Hanna & Guthrie, 2001, 2003; Paterson, 2008). When comparing themselves to their 

peers, adolescents with diabetes may realize that they are less independent (Hyun, 2000; 

Paterson, 2008), and thus any additional factor evoking feelings of restricted behavioral 

autonomy may heighten their level of experienced stress. Such factors include 

overwhelming parental tangible or diabetes specific support especially in a situation 

when it is not necessary (Malik & Koot, 2009b; van Dam, et al., 2005). Speculations 

such as these may conclude with the thought that social support is a two-edged sword 

(Bruhn & Philips, 1987). As pointed out by Elliott and Eisdorfer, close relationships 

create a potential for conflict (Elliott & Eisdorfer, 1982) and thus relief from pressures 

of intensive social involvement can sometimes be predictive of better mental health 

(Belle, 1982). Viewed from this perspective, diabetes specific support threatens 

autonomy, and will add to experience of stress in the adolescent. 

The second view argues that adolescents may perceive they are in need of 

support, and actively seek it from preferred sources. Adolescents who recognize their 

need for social support may maintain their social network to obtain their required level 

of support (Bruhn & Philips, 1987). In a developmental perceptive such support would 

mainly come from peers (Wysocki & Greco, 2006). Adolescents with type 1 diabetes 

may compensate superfluous parental tangible support (which suppresses their feelings 

of autonomy as well as their actual behavioral autonomy) by evoking additional support 

from friends (Bruhn & Philips, 1987) which may actually facilitate their feelings of 

behavioral autonomy (Paterson, 2008). Developmental theories suggest that with more 

exposure to the world adolescents becomes less dependent on their parents (Bruhn & 

Philips, 1987) by establishing their association with their interest groups (Bruhn & 

Philips, 1987; Kaplan, 2000). Adolescents may shift their interest from parents to 

friends and spend more of their time with their friends (Bee, 1999; Kaplan, 2000). 

In sum, from a developmental perspective behavioral autonomy can be 

assumed to constitute a buffering factor, which may also determine the direction of 

effect between diabetes specific support and diabetes stress dependent on who is seen as 

autonomy-promoting or autonomy-restricting. If support discourages behavioral 
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autonomy it may be recognized as an undesirable factor and may increase stress 

whereas support that satisfies behavioral autonomy may be credited as a desirable factor 

and adolescents with more stress may evoke more support of this kind.  

The aim of the present study was to investigate the role of diabetes specific 

support from parents versus friends for adolescents with type 1 diabetes. We expected 

that under different levels of behavioral autonomy, the relationship between diabetes 

stress and diabetes social support will determine the instrumentality of the diabetes-

specific support. As earlier research suggested (Bruhn & Philips, 1987; Burroughs, et 

al., 1997), we expected to find a transition of emphasis of support from parents to 

support for friends across adolescence. In addition, we expected to observe a 

moderating role of diabetes behavioral autonomy in the relation between parents 

support and diabetes stress, and in the relation between diabetes stress and friends 

support. We also expected that the moderating role of behavioral autonomy would 

depend on the source of support as well as on the age of the adolescent. We 

hypothesized that diabetes specific support provided by parents would increase 

diabetes-related stress when provided in the presence of high levels of diabetes 

behavioral autonomy in the adolescent. This would especially apply when the 

adolescent is relatively young marking his/her relatively high autonomy. Finally, we 

hypothesized that in contrast to this in adolescents with low levels of diabetes 

behavioral autonomy; high diabetes-related stress would evoke more diabetes support 

from friends compared to adolescents with low level of behavioral autonomy. We 

expected this to especially the case in older adolescents with low behavioral autonomy 

who do need support, but do not want to turn to their parents to obtain it, as this would 

emphasize their relatively low autonomy.  The study results may help to solve the 

confusing relations between diabetes specific support and diabetes-related stress. 

Additionally, the study may help to determine the origins of the differential role of 

parent- and friends-provided support in the management of adolescent diabetes. 

 

Method: 

Sample and procedure 

A sample of 434 adolescents from the south-western part of the Netherlands 

participated in the present study. Inclusion criteria were 11-19 years old youngsters with 

type 1 diabetes, who are all on daily insulin injection or pump. After informed consent 
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from their parents through their physicians, subjects were seen in the course of their 

routine appointment for medical care. All the questionnaires were filled out by the 

adolescent participants during their outpatient visit in their local clinic, in the presence 

of a research nurse. For comparison across age and gender adolescents were divided 

into four groups: (1) younger girls (N=137, mean ± S.D age = 13.44±1.01 years); (2) 

older girls (N=101, mean ± S.D age =16.44±1.06 years); (3) younger boys (N=105, 

mean ± S.D age = 13.30±0.97 years); and (4) Older boys (N=91, mean ±S.D age = 

16.61± = 1.06 years). Analysis was conducted using SPSS version 17.0. 

Measures 

The following diabetes related and psychosocial measures were included in the 

present study: 

Diabetes-Related Stress 

Diabetes-related stress was assessed using two scales; (1) Diabetes Fear of 

Injecting and Self-testing Questionnaire (D-FISQ) (Snoek, et al., 1997), and (2) 

Problems with Diabetes Life (PDL). The D-FISQ is a 30-item self-report questionnaire 

consisting of the two subscales Fear of Self-Injecting (FSI, α=.94) and Fear of Self-

testing (FST, α=.90). The measures are related to adherence to diabetes care in pediatric 

type 1 diabetes patients (Simmons, et al., 2007). Problems with Diabetes Life (PDL) is a 

15-item questionnaire which measures adolescents’ perception about their life with 

diabetes. The questionnaire asks adolescents to rate the items on a 5 point Likert scale 

(+2 completely agree) to (-2 completely disagree). Sample items include “People see me 

differently because I have diabetes” and “Diabetes is a threat to my future health”. A 

total scale score was computed, higher score presenting more stress due to diabetes. The 

scale showed good reliability (alpha .80) for the sample of the present study. 

Standardized Z-scores of the both scales (i.e., D-FISQ and PDL) were added to compute 

diabetes-related stress with higher score presenting more diabetes-related stress. 

Diabetes Specific Support 

 Diabetes specific support was measured on the Modified Diabetes Specific 

Support Questionnaire (MDSSQ) Parents (40 items) and Friends (41 items). The 

MDSSQ are structured questionnaire which ask adolescents about perceived support 

provided by family/friends regarding insulin administration, blood glucose testing, 

following a meal plan, exercising regularly, and ‘feeling good’ about diabetes. 

Furthermore, the questionnaire asks to indicate the supportiveness rating of each 
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parents/friends’ behavior intended to be supportive. The support scales are validated on 

a substantial sample of Dutch adolescents measuring 5 dimensions of diabetes specific 

support (Malik & Koot, In press) combined into a tangible parent-support scale (alpha 

.82) and tangible friends-support scale (alpha .82) in the present study. 

Diabetes Behavioral Autonomy 

Behavioral autonomy was assessed on a 29 items scale focusing on disease 

management self-care behaviors. The scale is derived from the Family Responsibility 

Questionnaire (Anderson, et al., 1990) and modified by including additional items to 

cover all diabetes management tasks assumed to be taken care of by adolescents 

themselves. Adolescents were asked to indicate “who takes care of each of the 29 

diabetes management tasks” by crossing one of five options (i.e., 5=adolescent always, 

4=adolescent mostly, 3=equal, 2=parent mostly, and 1=parent always). A total scale 

score was computed with higher scores indicating more diabetes care autonomy. 

Cronbach’s alpha (.90) indicated good reliability of the scale for the sample of the 

study. As was expected diabetes self-care autonomy moderately correlated with time 

since diagnosis ( r = .27, p=.01). 

 

Analysis and Results: 

 Multiple linear regression analyses were conducted to investigate the 

moderating effect of diabetes behavioral autonomy on the relationship between parents 

support and diabetes stress as well the moderating effect of behavioral autonomy on the 

relationship between friends support and diabetes stress. To examine the potential 

moderation in developmental context, adolescents were divided into four subgroups 

(i.e., younger girls, younger boys, older girls, and older boys) and separate analyses 

were conducted for each group. In first phase of the analysis the moderating effect of 

behavioral autonomy was investigated for the whole sample. Results showed no 

moderation effects on the relation between parents support and diabetes stress whereas 

effect of diabetes stress on friends total support was moderated (∆R2 = .01; β = -.10; p = 

.05) by behavioral autonomy. Analyses for separate aspects of friends support showed 

that the two factors Help in critical situations, and Empathy were sensitive to the 

moderating the effect (∆R2 = .01; β = -.10; p = .05; and ∆R2 = .01; β = -.13; p = .01, 

respectively) of behavioral autonomy for all adolescents. 
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Table 1. Parent support elevating stress: Moderation by self-reported diabetes 
behavioral autonomy 
 
Sample Independent Variable Beta Moderator Interaction p R2 ∆R2 

YB Parents Support Total -.103 -.115 .271 .009 .014 .066 

YB Guidance and Supervision .064 -.177 .229 .027 .011 .048 

YB Encouragement for S-Care & Ex. -.170 -.094 .280 .012 .010 .061 

YB Support in Critical Situations -.102 -.104 .116 .310 .015 .010 

YB Nourishment -.122 -.081 .269 .007 .028 .069 

YB Emotional Support -.139 -.066 .236 .018 .021 .054 

 
YB: Younger Boys 

 
Figure 1. Modgraph presenting the relation between parent support and diabetes-related 
stress moderated by self-reported diabetes behavioral autonomy (Jose, 2008). 
 

 
 

Further analysis was conducted on the age by gender subgroups to investigate 

moderating effect of diabetes behavioral autonomy in a developmental perspective. 

Results (reported in Table 1) presented moderation by diabetes behavioral autonomy 
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(∆R2 = .07; β = .27; p = .01) of the relation between parents support and diabetes stress 

only for younger boys. Analysis for separate aspects of parent support indicated 

moderation effects for 4 out of 5 aspects of parent-provided support; the only exception 

was the factor Support in critical situations. The four factors of parents support included 

(1) Guidance and Supervision (∆R2 = .05; β = .23; p = .05), (2) Encouragement for self-

care and exercise (∆R2 = .06; β = .28; p = .01), (3) Nourishment (∆R2 = .07; β = .27; p = 

.01), and (4) Emotional support (∆R2 = .05; β = .24; p = .01). All moderation effects 

showed that in younger boys, parent-provided diabetes specific support increased 

diabetes stress in those with high levels of behavioral autonomy while it decreased 

stress in those with low behavioral autonomy (see Figure 1 for an illustration with 

patents total support).  

  

Table 2. Diabetes-related stress evoking friends support: Moderation by self-reported 
diabetes behavioral autonomy 
 

    Predictors       

Sample Dependent Variable Independent Moderator Interaction p R2 ∆R2 

Total Friends Support Total .065 .054 -.104 .039 .012 .010 

Total Support in Critical Situations .091 .006 -.099 .050 .014 .009 

Total Empathy .009 -.016 -.125 .013 .002 .014 

OG Friends Support Total -.033 .252 -.286 .031 .059 .045 

OB Friends Support Total -.113 -.141 -.364 .008 .015 .080 

OG Guidance and Encouragement -.071 .236 -.269 .045 .040 .040 

OB Support in Critical Situations -.039 -.161 -.320 .019 .030 .061 

OG Nourishment -.070 .272 -.271 .042 .053 .041 

OB Nourishment -.242 -.081 -.368 .007 .001 .081 

YG Empathy .009 -.015 -.175 .049 .002 .029 

OB Empathy -.074 -.203 -.285 .037 .029 .049 

 
Total: Whole Sample, YG: Younger Girls, OG: Older Girls OB: Older Boys 

 

Finally, the moderating effect of diabetes behavioral autonomy was 

investigated for the effect of diabetes stress on friends provided diabetes specific 

support in all subgroups. The results (reported in Table 2) showed moderation by 
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Figure 2. Modgraph presenting the relation between diabetes-related stress and friends 
support moderated by self-reported diabetes behavioral autonomy (Jose, 2008). 
 

 
 

diabetes behavioral autonomy of the effect of diabetes stress on friends provided 

support only for older adolescents (∆R2 = .06; β = -.29; p = .05; and ∆R2 = .08; β = -.36; 

p = .01 for older girls and older boys respectively). Analysis for individual aspects of 

support showed the effect to hold for 4 out of 5 aspects of friends provided diabetes 

specific support, predominately for older adolescents. The only exception was the factor 

Support in exercise which appeared insensitive to the moderating effect. For older girls, 

the effect of diabetes stress was moderated by diabetes behavioral autonomy for two 

factors of friends’ support (1) Guidance and Encouragement (∆R2 = .04; β = -.27; p = 

.05), and (2) Nourishment (∆R2 = .04; β = -.27; p = .05). For older boys, the effect of 

diabetes stress was moderated by diabetes behavioral autonomy on three factors of 

friends’ support (1) Support in critical situations (∆R2 = .06; β = -.32; p = .05), (2) 

Nourishment (∆R2 = .08; β = -.37; p = .01), and (3) Empathy (∆R2 = .05; β = -.29; p = 

.05). For younger adolescents (i.e., younger girls), empathy is the only factor of friends’ 

support which appeared sensitive to the moderating effect of diabetes behavioral 
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autonomy. As illustrated for total support in Figure 2, the significant effects indicated 

that friends’ support was elevated in those with low behavioral autonomy when stress 

was high, and lowered in those with high behavioral autonomy when stress was high.  

 

Discussion: 

The present study was designed to address the confusing role of diabetes 

specific support (Gallant, 2003; Hains, et al., 2007; Hanna & Guthrie, 2001; Malik & 

Koot, 2009b). Earlier research suggested negative consequences of diabetes specific 

support on adjustment of adolescents (Fisher, et al., 1997; Gallant, 2003; Hains, et al., 

2007; Hanna & Guthrie, 2001; Malik & Koot, 2009b), due to its incremental effect on 

diabetes-related stress (Malik & Koot, 2009b), especially when it is delivered 

unnecessarily (van Dam, et al., 2005). The present study was aimed to investigate the 

meaning of provision of diabetes specific support by parents and friends in the context 

of the receiving adolescent’s development. We assumed that the adolescent’s diabetes 

behavioral autonomy and age might moderate the relationship between diabetes specific 

support and diabetes-related stress. 

The results of this study showed that parent provided support increased 

diabetes stress in young male adolescents with high behavioral autonomy. This suggests 

that with increased autonomy young adolescent boys may not require diabetes specific 

support from their parents and thus may be overwhelmed by the provided support which 

may increase their stress level. In addition we assumed that diabetes behavioral 

autonomy may also moderate the effect of diabetes-related stress on friends support. 

This assumption was based on the developmental concept (Maslow, 1968) that 

adolescents lacking in development of autonomy may evoke friends support to 

compensate their feelings of being less autonomous than desirable. We thus expected 

that higher levels of stress may evoke more support from friends under low level of 

diabetes behavioral autonomy. 

Our results showed that diabetes behavior autonomy indeed moderated the 

effect of parents provided diabetes specific support on diabetes-related stress, but only 

for younger adolescents, especially boys. That is, while we found for younger 

adolescents with high levels of diabetes behavioral autonomy a positive linear 

relationship between support and stress, for adolescents with low levels of diabetes 

behavioral autonomy this relation was negative. This confirms findings from earlier 
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studies suggesting that parent support may decrease diabetes-related stress (Griffith, et 

al., 1990) whereas with the developmental increase in diabetes behavioral autonomy, 

the opposite may be found (Pendley, et al., 2002). This suggests that additional support 

increases diabetes stress (Malik & Koot, 2009b) and it is experienced as unnecessary or 

even superfluous (van Dam, et al., 2005). Rather, it may hinder the normal development 

of the adolescents (Bruhn & Philips, 1987). 

Figure 1 presents the moderating role of diabetes behavioral autonomy in the 

relation between parent support and diabetes-related stress, illustrating the confusing 

role parent support may play. It is clear from the figure that increased parents support 

acts differently on diabetes-related stress under different levels of diabetes behavioral 

autonomy. High parent support increases stress when diabetes behavioral autonomy is 

high whereas it decreases stress when diabetes behavioral autonomy is low. The fact 

that the effect is detected only in younger adolescents may have two possible 

explanations. First, parents might misjudge the development of behavioral autonomy in 

younger adolescents and fetch them with unwanted support. The alternate explanation 

might be those young adolescents who develop behavioral autonomy earlier than what 

is expected for their age may simply not require age-specific support, and thus increased 

parent support adds to their stress level. In both cases, diabetes behavioral autonomy is 

determining the direction of the relationship between parent support and stress, which is 

very rarely addressed in diabetes research. These findings demonstrate why results from 

earlier studies on parent support may have been so hard to interpret. 

 The second part of the study addressed the role of friend-provided diabetes 

specific support. In line with earlier research (Burroughs, et al., 1997; La Greca, 1992), 

we assumed that in adolescents with diabetes mellitus diabetes behavioral autonomy 

may cause a shift of reliance from parents to friends (Bruhn & Philips, 1987; Paterson, 

2008). Results are in line with our assumptions.  Based on Maslow’s theory (1968), we 

expected that adolescents with increased diabetes-related stress may solicit more 

support from friends. Our results presented a positive linear relationship between 

diabetes-related stress and friend-provided diabetes specific support when levels of 

diabetes behavioral autonomy were low. This suggests that adolescents with low 

diabetes behavioral autonomy evoke more support from friends as their stress level 

increases. Figure 2 depicts the moderating effect of diabetes behavioral autonomy on 

the relationship between diabetes-related stress and diabetes specific support form 
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friends. The role of diabetes behavioral autonomy can be clearly interpreted under high 

level of diabetes-related stress. High diabetes stress evokes less friend support for 

adolescents with high autonomy whereas it evokes more friend support for adolescents 

with low diabetes behavioral autonomy. Again, the fact that the effect is predominantly 

visible in older adolescents, suggests the robustness of the developmental model of 

support (Bruhn & Philips, 1987). An explanation is that the older adolescents lacking in 

diabetes behavioral autonomy may evoke more friends support to compensate their 

feelings of being insufficiently independent (Burroughs, et al., 1997; Julien, et al., 2009; 

Paterson, 2008).  

The detailed analysis of all five factors of parents and friends support indicated 

several important aspects of support that likely need to be addressed by diabetes 

educators. Four of the five aspects of parents and friends support are influenced by 

diabetes behavioral autonomy. Only exceptions are the factors ‘support in critical 

situations’ from parents and ‘support in exercise from friends’. The two exceptions are 

understandable as attention and support of parents may give relief to adolescents’ stress 

when they are in a critical situation (i.e., facing a severe hypoglycemia or 

hyperglycemia), no matter whatever level of diabetes behavioral autonomy they have. 

Similarly, friends are most likely partners in sports and adolescents no matter what level 

of diabetes behavioral autonomy they have would likely join their friends and peers in 

when performing their sports rather doing it at their own. 

Clinical application and limitations; Suggestion for future research 

The results from this study suggest various useful principles for administration 

of diabetes specific support from parents and friends. First, in reference to the 

adolescent’s behavioral autonomy in diabetes management, parents may be advised to 

provide need-based support instead of age-specific support. Second, friends of 

adolescents may be encouraged to support adolescents who lack in diabetes behavioral 

autonomy. Third, individuals with diabetes should be assessed frequently during 

adolescence to investigate diabetes behavioral autonomy and parents and/or friends all 

be advised accordingly for provision of diabetes specific support commensurate to the 

level of autonomy and the age of the adolescent.  

Although the study helped in revealing underlying mechanism of diabetes 

specific support, it has certain limitations. The study is cross-sectional limiting causality 

inferences and its results need to be tested longitudinally for further clarification. 
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Although large enough the sample consisted of only Dutch adolescents and the 

generalizabilty of the study’s results for the whole adolescent population with type 1 

diabetes needs to be testes. Additionally, future research on diabetes specific support 

needs also a focus on various other development issues critical of adolescence (i.e., 

identity development). 
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Explaining Treatment Adherence by Risk and Health Behaviors in 

Adolescents with Type 1 Diabetes  

The Role of Parent-Child Conflicts 
 

Jamil A. Malik; Alan Delamater and Hans M. Koot 

In Preparation 

 
Abstract: Aims: This study aims to test risk and health behaviors and their associations 

with parent-child conflicts to explain treatment adherence. A model was developed to 

test the following alternate scenarios: (1) the mediating role of parent-child conflict in 

the relation between risk and health behaviors and treatment adherence (2) the 

mediating role of risk and health behaviors in the relation between parent-child conflicts 

and treatment adherence. Methods: The study included a total of 437 adolescents 

(54.8% girls; age range 11-19 year; mean ± S.D diabetes duration 6.13±3.78 years). 
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Adolescents and their family members completed several questionnaires.  The model 

was constructed based on the study hypotheses and was tested using Mplus version 5.1. 

Results: Controlling for the effects of age, gender, duration of diabetes, and 

socioeconomic status, generic risk behaviors predicted parent-child conflict (β=.31, 

p=.05), parent-child conflict predicted diabetes-specific risk behaviors (β=.34, p=.01) 

which in turn predicted treatment adherence (β=-.42, p=.01), whereas health behaviors 

independently predicted treatment adherence (β=.44, p=.01). The model presented good 

fit to the data (χ2(df=79) =102.70, CFI=.96, TLI=.94, RMSEA=.03) and explained a 

total of 47% of the variance in treatment adherence. The model was verified by a 

parent-reported measure of conflict as well by a dyadic measure of agreement and 

disagreement on parent-child conflicts. Conclusion: Both generic risk behaviors and 

diabetes-specific risk behaviors are important contributors in explaining treatment 

adherence.  Parent-child conflicts mediate the effect of generic risk behaviors on 

treatment adherence, whereas diabetes-specific risk behaviors mediate the effect of 

parents-child conflicts on treatment adherence.  

 

Introduction: 

 Adherence to treatment is a challenge for many individuals with type 1 

diabetes, and especially for adolescents (Delamater, 1993; Karlsson, et al., 2008; 

Schmidt, et al., 1992) due to the developmental demands of adolescence (Karlsson, et 

al., 2008; Smetana, et al., 2006). Adolescence is a critical stage of development with 

many transitions as adolescents experience socio-emotional and cognitive development 

(Butner, et al., 2009; Smetana, et al., 2006) and deal with issues such as behavioral 

autonomy (Grayson & Kim, 1991; Karlsson, et al., 2008) which may head to 

discrepancies with parents (Butner, et al., 2009; Grayson & Kim, 1991) and elicit 

conflicts (Chen, 1999; Steinberg & Silverberg, 1986). Either a quest for new 

experiences or the threat of being excluded from the peer group may promote autonomy 

development (Chen, 1999; Steinberg & Silverberg, 1986) in adolescents, making them 

vulnerable to engage in risky behaviors (Curtis, 1992).  This is particularly true for 

adolescents with low levels of parental monitoring who tend to overlook harm 

associated with certain risk situations (Smetana, et al., 2006; Springer, et al., 2006) or 

stop practicing health behaviors as an indication of being independent from the advice 

of their parents (Smetana, et al., 2006).  These developmental issues may make 
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management of type 1 diabetes quite challenging for many adolescents (Butner, et al., 

2009; Karlsson, et al., 2008). 

Earlier research has documented relationships between diabetes management 

and certain health behaviors (Coffen, 2009; Faulkner, et al., 2009; Serrano, et al., 2007)  

and risk behaviors (Ahmed, et al., 2006; Cameron, 2006; Gunther, et al., 2009; Morse, 

et al., 2006; Tucak-Zoric, et al., 2008). Some studies also reported the independent role 

of generic risk behaviors (e.g., alcohol consumption) (Ahmed, et al., 2006; Cameron, 

2006; Tucak-Zoric, et al., 2008) as well as diabetes-specific risk behaviors (Cameron, 

2006; Gunther, et al., 2009; Morse, et al., 2006; Tucak-Zoric, et al., 2008) in association 

with regimen adherence.  However, the findings are inconsistent and a large effect of 

generic risk behaviors has not been recognized in adolescents with type 1 diabetes. 

Studies have found associations between certain generic risk behaviors (e.g., tobacco 

smoking, alcohol and drug consumption) with psychopathology (Banta, et al., 2009) and 

increased risk for chronic diseases (e.g., cancer and cardiovascular diseases) 

(Panagiotakos, et al., 2008).  The role of generic risk behaviors in management of 

diabetes in adolescents has been under-studied, with relatively more research concerned 

with diabetes-specific risk behaviors.  Therefore, the overall aim of the present study 

was to investigate the role of health behaviors, generic risk behaviors, and diabetes-

specific risk behaviors in relationship to parent-adolescent conflict and regimen 

adherence in adolescents with type 1 diabetes.   

 Several studies have shown the effect of parent-adolescent conflict on regimen 

adherence (Harris, et al., 2009; Miller-Johnson, et al., 1994; Pereira, et al., 2008; 

Weinger, et al., 2001). Different scenarios of the relationship between parent-adolescent 

conflict and health and risk behaviors can be considered.  First, a reciprocal effect can 

be expected between parent-adolescent conflicts (Smetana, et al., 2006) and health and 

risk behaviors: i.e., health behaviors may decrease conflict while risk behaviors may 

increase conflict.  Thus, this scenario suggests a parallel mediating role of parent-

adolescent conflict between health and risk behaviors and regimen adherence. Due to 

the transition toward autonomy during adolescence, parent-adolescent relationships 

become complex and multidimensional (Meleis, et al., 2000; Murphy, 1990), and thus 

only one scenario may not explain everything going on during this critical phase of 

adolescence. Parents are expected to support adolescents’ autonomy but at the same 

time expected to help them to adhere well to their diabetes treatment regimen 
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(McConnell, et al., 2001; Williams, 1999).  Over-involvement of parents may become a 

potential threat to adolescents’ behavioral autonomy which may require both 

psychological distance and support for diabetes management (Karlsson, et al., 2008). 

Adolescents may represent their need for autonomy by engaging themselves in conflict 

with their parents’ advice which may lead to an increase in risk behaviors or a decrease 

in health behaviors. This scenario suggests mediation of risk and health behaviors 

between parent-adolescent conflict and regimen adherence. 

 The present study was designed to investigate the role of health behaviors 

along with generic and diabetes-specific risk behaviors and their association with 

parent-adolescent conflict to predict regimen adherence in adolescents with type 1 

diabetes. By testing alternate scenarios, we aimed to reach a model of health and risk 

behaviors which could explain a large amount of the variance in regimen adherence.  

Previous research has not tested health and risk behaviors in these scenarios. We assume 

that a proper interpretation of parent-adolescent conflict is necessary to understand risk 

and health behaviors mechanisms in adolescence. An understanding of these 

mechanisms may help to develop new strategies to improve regimen adherence for this 

patient population. 

Considering the assumption that parents’ perception of a conflict may differ 

from adolescents’ perception, it can be expected that parent-reported conflict may 

present different results than adolescents’ self-reported conflicts. Although we aimed to 

test these scenarios with both parent-reported conflicts and adolescents’ self-reported 

conflicts, due to the chance of potential reporter bias, we realized a need to determine a 

neutral understanding of the mechanisms underlying risk and health behaviors.  Thus, 

we also tested a model using a dyadic measure of agreements and disagreements on 

parent-adolescent conflicts. We expected that a dyadic measure would present a neutral 

effect and provide the best understanding of health and risk behaviors mechanism in 

explaining regimen adherence.  

In this study, treatment adherence was hypothesized to be predicted by diabetes 

risk behaviors, generic risk behaviors, health behaviors, and parent-adolescent conflicts. 

However, we expected the influence of all risk behaviors as well as health behaviors to 

at least partially be mediated by parent-adolescent conflicts. 
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 Method: 

Sample and Procedure 

The study sample was drawn from 890 adolescents with type 1 diabetes 

mellitus who were treated in 25 hospitals in the south-western parts of the Netherlands 

offering diabetes care for adolescents and children. Included were 11-19 years old 

youngsters with type 1 diabetes, who were on either daily insulin injections or insulin 

pump therapy. Of the 550 invited youngsters, 21 were excluded due to one of several 

reasons (handicapped, cystic fibrosis, insufficient command of Dutch language, duration 

of diabetes < 1 year).  Of the 529 adolescents who fulfilled the criteria (age range 11-19 

years, Dutch language competence), 437 (83%) participated in the study.  Of the 92 

non-responders, 45 never replied to the first letter, 27 could not be reached by 

telephone, and 20 were unreachable after telephone contact due to change of address. A 

detailed description of the study sample characteristics is presented in Table 1. After 

obtaining informed consent from parents and adolescents through their physicians, 

questionnaires were completed by adolescents during their routine outpatient visits in 

the presence of a research nurse. Questionnaires for parents were sent home and 

returned by mail. 

Measurements 

In addition to demographic characteristics, data was collected on treatment 

adherence and parent-adolescent conflicts from both parents and adolescents. 

Additionally, risk and health behaviors were determined from an interview conducted 

with adolescents. 

Treatment Adherence 

 Adolescents’ adherence to treatment was measured in two ways (i.e., General 

Adherence and Insulin Adherence). A Self-Care Adherence Interview (SCAI) was used 

to assess general adherence to the regimen, according to youth self-report and also by 

parent report of youth adherence. The SCAI consists of a 15-item scale measuring 

responses in four domains of the treatment regimen (glucose testing, diet, insulin 

adjustment, hypoglycemia preparedness) (Hanson, et al., 1996). The scale is reported to 

have good test-retest reliability for intervals of 3 months to 1 year (r = .68-.71) and 

correlations with glycosylated hemoglobin A1c ranging from -.20 to -.28. The scale was 

translated and adapted for the Dutch population; internal consistency with the study 

sample was very good (Cronbach’s alpha = .83). The Questionnaire for Insulin 
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Administration (QIA) was developed specifically for this project and was used to 

provide additional measurement of adherence to the insulin regimen. The QIA assesses 

adherence to insulin administration with either a 7-item injection scale (alpha = .92 in 

the study sample) or a 5-item pump scale (alpha = .96 in the study sample). To account 

for diversity of measurement method on both adherence scales, a latent variable (i.e., 

Treatment Adherence, alpha = .79) was used in the present study.  

Parent-Adolescent Conflicts 

  A revised short form of the Issues Checklist for Parents and Teenagers (IC) 

(Hersen & Bellack, 1988) was used to measure frequency of parent-adolescent conflicts 

on 17-items using a 5-point Likert scale. The questionnaire measures conflicts between 

parents and adolescents on 13 generic issues and 4 diabetes-specific issues. Diabetes-

specific items include conflict on dealing with insulin, food, blood glucose monitoring, 

and physical activity. Sample generic items included conflicts related to cleaning 

bedrooms, homework, smoking, and choice of friends. A total scale score was 

computed, with higher scores representing greater conflict. Responses were collected 

from parents (alpha = .85 in the current study sample), and adolescents (alpha = .92).  

Additionally, a third score (alpha = .77) was computed by cross-tabulating parent- 

reported conflict and adolescents’ self-reported conflict representing level of agreement 

and disagreement in parents and adolescents on the scale.  

Risk Behaviors 

 Risk behaviors were measured by an interview conducted with adolescents 

during their regular outpatient visits. Two categories of risk behaviors were identified: 

generic risk and diabetes-specific risk behaviors. The latent variable generic risk 

behaviors (α=.75) included smoking behavior, drug use, and drinking (alcohol 

consumption). The latent variable diabetes-related risk behaviors (α=.78) focused on 

unhealthy eating habits including frequency of extra eating (other than normal meals 

and snacks), binge eating, and eating food that should not be eaten given the type 1 

diabetes condition. 

Health Behaviors 

Frequency of three specific health behaviors was measured by interviews with 

adolescents during their regular outpatient visits. A latent variable health behaviors was 

used in the present study which included three behaviors of adolescents (α=.63) 
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indicating healthy habits (i.e., regular participation in sport activities, recording blood 

glucose results, and following the prescribed dietary plan). 

Analysis 

In a stepwise procedure of model development using Mplus 5.1, effects of 

health and generic risk behaviors on treatment adherence were tested. Additionally, two 

parallel versions of the model were tested by replacing generic risk behaviors with 

diabetes-specific risk behaviors in the first parallel model and by parent-adolescent 

conflict in a second parallel model.  In the second phase, parent-adolescent conflicts 

were included in the first model to test associations between generic risk behaviors and 

parent-child conflict in explaining regimen adherence. In the final stage of model 

construction, diabetes-specific risk behaviors were included in the model.  At each stage 

of model construction, the Comparative Fit Index and Tucker Lewis Index (CFI, TLI; 

acceptable fit values > .90), and root mean square error of approximation (RMSEA; 

acceptable value < .08) were estimated to determine the fit of the models using a MLR 

estimator which provides robust standard errors to account for non-normal distribution. 

The final model was repeated by replacing adolescents-reported parent-adolescent 

conflict with parent- report of conflict.  A final analysis was conducted using the dyadic 

measure of parent-adolescent conflict.  Results of each step of model construction based 

on our study hypotheses, including all three versions of parent-adolescent conflict for 

the final model (i.e., adolescent report, parent report, and dyadic) are presented and 

discussed.  

 

Results: 

Preliminary Analyses 

Mean differences between boys and girls were computed using F-tests for all 

study variables in a preliminary analysis.  Results indicated no differences in all 

covariates. No differences were detected in risk behaviors except drinking alcohol and 

extra eating behaviors. Boys reported more drinking and girls reported more extra 

eating behaviors. Although no mean differences emerged between boys and girls in both 

adolescent self-report and parent-report of conflicts, boys appeared to be in more 

agreement with their parent’s report of conflict compared with girls (F=5.51, p<.05). 

HbA1c negatively correlated with both generic and insulin adherence (r=-.16, p<.01 and  
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Table (1): Characteristics of the study sample 
 

  Girls    Boys   Test 

 N M S.D  N M S.D  F P 

Age 238 14.71 1.80  199 14.83 1.94  0.45 0.50 

Duration 223 6.07 3.74  189 6.20 3.84  0.13 0.72 

SES 234 4.76 2.06  170 5.01 2.00  1.43 0.23 

A1c 236 8.94 1.59  194 8.91 1.45  0.03 0.87 

Adherence General 238 49.38 10.70  196 50.89 8.57  2.54 0.11 

Adherence Insulin 237 26.20 4.84  195 26.84 4.34  2.05 0.15 

Sports 237 3.19 1.16  194 3.35 1.09  2.26 0.13 

Writing BG 237 3.15 1.31  194 3.12 1.22  0.06 0.81 

Following Food Advice 237 3.43 1.15  194 3.36 1.04  0.38 0.54 

Smoking 217 1.37 0.96  181 1.40 0.97  0.13 0.72 

Drugs 217 0.06 0.33  183 0.13 0.57  2.14 0.14 

Drinking 217 1.43 1.42  183 1.79 1.46  6.16 0.01 

Extra Eating 238 2.26 1.54  199 1.93 1.44  5.13 0.02 

Binge Eating 210 2.09 1.76  178 1.89 1.67  1.28 0.26 

Wrong Eating 217 1.82 1.20  183 1.67 1.25  1.37 0.24 

Conflicts (A to P) Total 233 30.29 8.89  193 30.64 9.17  0.16 0.69 

Conflicts (P to A) Total 222 28.83 7.58  189 29.83 6.82  1.94 0.16 

Dyads 216 36.16 9.04  183 38.23 8.47  5.51 0.02 

 
N = Number of valid cases; M= Mean; S.D Standard Deviation 

 

r=-.15, p<.01, respectively) and positively correlated with Adolescents self-reported 

conflicts to parents (r=.17, p<.01). As shown in Table 3, all four covariates (i.e., age, 

gender, duration, and ses) appeared to have mild to moderate correlations with the study 

variables except age which highly correlated with drinking behavior (r=.48, p<.01). 

Mild to moderate correlations also appeared between the three conflict variables (i.e., 

parents report, adolescent self report, and dyadic) in the expected directions (i.e., 

positive correlation with risk behaviors and negative correlation with health behaviors).  

Bivariate correlations were in the expected directions between adherence and conflict 

variables as well as between adherence and risk behaviors and healthy behaviors. 
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Model Development  

Based on study assumptions, health behaviors and generic risk behaviors were 

introduced as predictors of treatment adherence in the first step of model development 

(M1). Controlling for the effect of covariates, both health behaviors and generic risk 

behaviors predicted adherence (i.e., β=.41, p=.01; and β=-.27, p=.01, respectively). M1 

presented good indices of model fit (Table 3) and explained a total of 32% of the 

variance in regimen adherence.  The model was revised by replacing generic risk 

behaviors with diabetes-specific risk behaviors. Results presented a relatively stronger 

effect of diabetes-specific risk behaviors (β=.-34, p=.01) compared to generic risk 

behaviors and the parallel model (M2) still evidenced the effect of health behaviors on 

treatment adherence (β=.47, p=.01). M2 presented good fit indices and explained a 

larger amount of the variance (38%) in treatment adherence than did M1.  The model 

was repeated (M3) by replacing risk behavior with parent-adolescent conflict.  Both 

health behaviors and parent-adolescent conflict predicted adherence (β=.52, p=.01; and 

β=-.30, p=.01, respectively).  M3 explained a total of 36% of the variance in treatment 

adherence and presented good model fit (Table 3).  

In the second phase of model construction, parent-adolescent conflict was 

introduced as a mediator. Based on study assumptions, a fourth model (M4) was 

constructed to test parallel mediating roles of parent-adolescent conflict between generic 

risk behaviors and adherence as well as between health behaviors and adherence.  

Results of the indirect path between generic risk behaviors and adherence through 

parent-adolescent conflict indicated an effect of generic risk behaviors on conflict 

(β=.15, p=.05).  In addition, conflict predicted adherence (β=-.25, p=.01), where as it 

decreased standardized regression beta (β=-.22 p=.03) of a direct effect from generic 

risk behavior to adherence. These results indicated partial mediation of parent-

adolescent conflict between generic risk behaviors and treatment adherence, whereas no 

mediation occurred between health behaviors and adherence; health behaviors still 

independently predicted adherence (β=.43, p=.01).  M4 had good fit indices and 

explained a total of 40% of the variance in treatment adherence while controlling for the 

effect of covariates, as shown in Table 3.  

The final step of model construction included diabetes-specific risk behaviors 

in M4, and was extended to test the association of diabetes-specific risk behaviors with 
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Table (3): Stepwise model fit indices and explained variance of treatment adherence 

  Fit Indices 

Models R2 Adherence χ2 d.f CFI TLI RMSEA 

M1 32% 53.13 27 .95 .93 .05 

M2 38% 51.39 27 .95 .93 .05 

M3 36% 33.92 18 .97 .95 .05 

M4 40% 56.87 34 .96 .94 .04 

M5 47% 102.70 69 .96 .94 .03 

M5-P 46% 105.65 69 .96 .94 .04 

M5-D 46% 104.34 69 .96 .94 .03 

 
M1:      Model explaining adherence by protective behaviors and generic risk factors 
M2:      Model explaining adherence by protective behaviors and diabetes risk factors 
M3:      Model explaining adherence by protective behaviors and parent-child conflict 
M4:      Model investigating mediation of parent-child conflict between generic risk and 
             adherence 
M5:      Model investigating relation between adolescents reported conflict, health and  
             risk behaviors.  
M5-P:  Model investigating relation between parents reported conflict, health and risk 
             behaviors.  
M5-D: Model investigating relation between dyads, health and risk behaviors. 

 
parent-adolescent conflicts and treatment adherence.  Diabetes-specific risk behavior 

appeared to mediate fully between parent-adolescent conflict and treatment adherence 

as the model presented a non-significant direct effect of parent-adolescent conflict (β=-

.16, p=.08) on treatment adherence. The results showed that generic risk behaviors 

predicted parent-child conflict (β=.31, p=.05), parent-adolescent conflict predicted 

diabetes-specific risk behaviors (β=.34, p=.01), which in turn predicted treatment 

adherence (β=-.41, p=.01).  Health behaviors still independently predicted treatment 

adherence (β=.44, p=.01).  Controlling for the effect of the covariates (i.e., age, gender, 

diabetes duration, and socio-economic status), the model explained a total of 47.4% of 

the variance in treatment adherence and had very good indices of model fit (Table 3). 

The final model (M5) was repeated by replacing adolescent self-reported 

conflict with parent-reported conflict (M5-P) and dyadic conflict (M5-D).  Controlling 

for the covariates and replacing parent-reported conflict in the model did not change the 

 



 
Table: 2 Bivariate Correlations 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

1 er. Gend                     

2 ge 3

4 S 6 5 1

. A   .0                   

3. Duration .02 .26**                 

. SE   .0  -.0  -.0                 

5. A1c -.01 -.01 .14** -.20**               

6. Adherence General .08 -.22** -.06 .02 -.16**              

7. Adherence Insulin .07 -.06 -.10 .00 -.15** .65**             

8. Sports .07 -.04 -.08 .07 -.07 .17** .13**            

9. Writing BG -.01 -.25** -.14** -.13** .06 .31** .27** .25**           

10. Following Food Advice -.03 -.26** -.15** -.11* .00 .34** .28** .31** .53**          

11. Smoking .02 .29** .08 -.11* .04 -.26** -.12* -.04 -.14** -.20**         

12. Drugs .07 .25** .05 .04 .02 -.19** -.16** .10 -.11* -.09 .29**        

13. Drinking .12* .48** .09 .14** .01 -.13* .00 .04 -.18** -.19** .19** .27**       

14. Extra Eating -.11* .22** -.11* .02 .02 -.14** .02 .12* -.04 -.04 .15** .10 .23**      

15. Binge Eating -.06 .06 .00 -.01 .08 -.17** -.16** .03 -.13* -.07 .04 .16** .03 .08     

16. Wrong Eating -.06 .03 -.02 -.04 .04 -.17** -.12* .08 -.05 -.04 .12* .07 .03 .20** .15**    

17. Conflicts (A to P) Total .19 -.10* .01 -.02 .17** -.26** -.25** -.02 -.02 -.06 .11* .10 .02 .17** .12* .14**   

18. Conflicts (P to A) Total .07 -.10 .02 .03 .09 -.20** -.19** .06 -.06 -.02 .19** .14** .07 .13** .10 .16** .48**  

19. Dyads .12* .00 .09 .07 .08 -.31** -.26** -.01 -.15** -.15** .19** .20** .15** .21** .14** .16** .74** .63**

 
* Correlation is significant at the 0.05 level; ** Correlation is significant at the 0.01 level 



 RMSEA=.03   

Figure (1): Model explaining adherence by risk and health behaviors and their association with dyadic measure of parent-child conflicts 
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results in terms of model fit (Table 3) and in explained variance of treatment adherence 

(i.e., 46%).  Standardized regression weights indicated an independent effect of health 

behaviors on treatment adherence (β=.45, p=.01), whereas generic risk behaviors 

predicted parent-reported conflicts (β=.43, p=.01), which further elevated diabetes-

specific risk (β=.30, p=.01); diabetes-specific risk behaviors predicted treatment 

adherence (β=-.43, p=.01).  Similarly, findings were confirmed with the dyadic measure 

of parent-adolescent conflict in model M5-D.  Results revealed similar model fit indices 

(Table 3) and explained variance of treatment adherence (i.e., 46%).  An overview of 

standardized regression betas confirmed findings from previous models: i.e., health 

behaviors independently predicted treatment adherence (β=.42, p=.01), whereas generic 

risk behaviors predicted dyads of parent-child conflict (β=.65, p=.01), which in turn 

elevated diabetes-specific risk behaviors (β=.38, p=.01); and diabetes-specific risk 

behaviors predicted treatment adherence (β=-.41, p=.01). 

 

Discussion:   

The study was designed to identify associations between risk behaviors, health 

behaviors, and parent-adolescent conflicts in explaining treatment adherence. By 

studying each of these factors in their relation with treatment adherence simultaneously, 

it showed that diabetes risk behaviors and health behaviors have an independent effect 

on treatment adherence, whereas effects of generic risk behaviors are mediated by 

parent-adolescent conflicts, the influence of which is - in turn – mediated by diabetes 

risk behaviors. Thereby it clarified a number of inconsistent findings from previous 

studies, indicating risk behaviors and health behaviors as important sources of 

influence, as well parent-adolescent conflicts as an important mediator or the relation 

between generic risk behaviors and treatment adherence. Our results confirmed previous 

findings regarding the importance of health behaviors (Coffen, 2009; Faulkner, et al., 

2009; Serrano, et al., 2007), diabetes-specific risk behaviors (Cameron, 2006; Gunther, 

et al., 2009; Morse, et al., 2006; Tucak-Zoric, et al., 2008), and parent-adolescent 

conflict in explaining treatment adherence. Although earlier studies were inconsistent 

regarding the role of generic risk factors, our results are in line with those reporting 

negative effects of generic risk factors on treatment adherence (Ahmed, et al., 2006; 

Cameron, 2006; Tucak-Zoric, et al., 2008). 
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As the main objective of the study was to determine the association between 

health behaviors, generic risk behaviors, diabetes-specific risk behaviors, and parent-

adolescent conflicts in explaining treatment adherence, independent predictors of 

treatment adherence were combined to test different scenarios. In confirmation of our 

assumption, our results found partial mediation by parent-adolescent conflict of the 

relation between generic risk behaviors and treatment adherence.  Existing research 

lacks information concerning the mediating role of parent-adolescent conflict, but our 

results are consistent with findings reporting the significant effect of parent-adolescent 

conflict on treatment adherence (Harris, et al., 2009; Miller-Johnson, et al., 1994; 

Pereira, et al., 2008; Weinger, et al., 2001).  Including measures of parent-adolescent 

conflict decreased the effect of generic risk behaviors on treatment adherence, yielding 

partial mediation by parent-adolescent conflict.  However, consistent with existing 

research (Ahmed, et al., 2006), adherence was predicted by generic risk behaviors after 

controlling for the effect of health behaviors and parent-adolescent conflict.  Although 

inconsistent with our prediction, but in agreement with some earlier findings (Coffen, 

2009; Faulkner, et al., 2009; Serrano, et al., 2007), health behaviors appear to predict 

treatment adherence independently.  One interpretation of this finding can be that 

practicing health behaviors regularly is what parents expect from adolescents, and thus 

it may have no effect on parent-adolescent relationships.   

Regarding parent-adolescent conflict, the current findings suggest a role of 

diabetes-specific risk behaviors contrary to generic risk behaviors.  Generic risk 

behaviors tend to increase parent-adolescent conflict, whereas diabetes-specific risk 

behaviors appeared to be increased by conflict.  Our results indicated full mediation of 

diabetes-specific conflict between parent-adolescent conflict and treatment adherence. 

These results can be interpreted in the alternate scenario that adolescents may perceive 

an over-involvement of their parents in daily life which may cause conflict, especially 

for the adolescents who are striving for autonomy and are more likely to engage in risky 

behaviors.   Adolescents’ perception of over-involvement of their parents in their daily 

life may evoke conflict over generic risk behaviors (van Dam, et al., 2005).  In addition, 

parents noticing a trend of risk behaviors in their children may cause an increase in 

conflict (Smetana, et al., 2006).  Adolescents engaging in such behavior may be 

motivated by their need for behavioral autonomy; this may also include an increase in 

diabetes-specific risk behaviors.  It is therefore not surprising that there is a different 
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association of parent-adolescent conflict with diabetes-specific risk behaviors than 

generic risk behaviors in explaining treatment adherence.  Finally, our findings were 

confirmed by a parent-reported measure of conflict as well as by a dyadic measure of 

agreement and disagreement between parent and adolescent-reported conflict, 

suggesting reliability of findings against any reporter bias.  

The above mentioned scenario presented a best model fit while controlling for 

age, gender, duration of diabetes, and socio-economic-status, suggesting generalizability 

of the model over a wide range of patient populations.  The findings are important in 

developing an understanding of the role of risky and healthy behaviors in treatment 

adherence and their association with parent-adolescent conflict.  Understanding the 

mechanism of risky and healthy behaviors in relation to diabetes management may help 

to plan strategies for improving regimen adherence for adolescents. 

These findings support the clinical need for assessment of adolescent 

autonomy development and parental involvement in diabetes management.  Parental 

over-involvement can buffer adolescents’ diabetes-specific risk taking behaviors.  Due 

to the developmental transitions during adolescence, parental roles need to be adjusted 

on a regular basis to keep adherence as best as possible during this time. 

The present study identified considerable new information about the role of 

risk and health behaviors in regimen adherence among adolescents, but there are some 

limitations.  First, the study was cross-sectional, limiting conclusions regarding 

causality; a longitudinal design is required to understand the true causal nature of the 

relationship between risk behaviors, health behaviors, and parent-adolescent conflict in 

explaining treatment adherence.  Secondly, although the study included a sizeable 

sample of adolescents with type 1 diabetes and potential effect of covariates were 

controlled, the sample was not large enough to test generalizability of the resulting 

model across both gender and different age groups.  Since this study was conducted 

with youth from the Netherlands, replication of these findings with youth from various 

cultures is needed.  Another limitation of the study was the use of some new measures 

created for this study.  Although all these measures showed acceptable internal 

consistency, more work on establishing their validity is needed.   

In conclusion this study contributes to our knowledge on factors influencing 

treatment adherence in adolescents with type 1 diabetes by demonstrating the 

independent role of health behaviors, and the mutually dependent influences of generic 
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risk behavior, diabetes risk behavior, and parent-adolescent conflict. This knowledge is 

of importance as it suggests that each of these has to be factored in when designing 

interventions aimed at improvement of adolescent treatment adherence. 
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Addressing Underlying Mechanisms of Diabetes Control, 

Psychosocial Adjustment, and Treatment Adherence Using a 

Developmental Approach: A Comprehensive Model 
 

 

Introduction: 

 Psychosocial problems are frequently reported in adolescents with type 1 

diabetes (Anderson, et al., 2001b; Brands, et al., 2006; Lorenz, et al., 1996; Peyrot, et 

al., 2005; Snoek & Skinner, 2002; van der Ven, et al., 2005). Studies even suggested a 

three fold higher prevalence of psychiatric diagnosis in diabetes patients compared to 

the normal population (Blanz, et al., 1993; Hood, et al., 2006; Kovacs, et al., 1997). 

This alarming situation raised the interest of health care workers and researchers to 

address the issue of psychosocial adjustment in children and adolescents with type 1 

diabetes. Not only effects of psychosocial factors on management of the disease but also 
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psychosocial well-being in itself emerged as a challenge for adolescents with type 1 

diabetes as these children may becomes life-long sufferers of a chronic disease (Amiel, 

et al., 1986; Bryden, et al., 2001a; Lorenz, et al., 1996; Ryan, 1988). Given the high 

prevalence of psychosocial and psychiatric problems, the last two decades have seen an 

enormous amount of research literature to investigate the development of 

psychopathologies and psychosocial maladjustment in adolescents with type 1 diabetes. 

 A focus of the earlier research on psychosocial maladjustment in adolescents 

with type 1 diabetes was to examine the causal relation between poor diabetes control 

and the development of psychopathology. Although several of these studies suggested 

poor disease control as a major factor in the development of psychopathologies, and 

reported negative attitudes, coping difficulties and psychological problems such as 

depression, anxiety and eating disorders as correlates of diabetes (Anderson, et al., 

2001a; Brands, et al., 2006; Lorenz, et al., 1996; Lustman, et al., 2000; Peyrot, et al., 

2005; Snoek & Skinner, 2002; van der Ven, et al., 2005) the demonstrated association 

between parameters of diabetes control and psychosocial adjustment was only weak 

(Grey, et al., 1998; Grey, et al., 2001; Hassan, et al., 2006; Ingersoll & Marrero, 1991; 

Laffel, et al., 2003). According to a recent review of studies, the researchers reported 

that “in a broader context, research so far has not been able to link persistent poor 

control to a distinct psychological profile” (Devries, et al., 2004). Additionally, in 

contrast to the studies reporting a higher prevalence of psychosocial problems in 

adolescents with poor diabetes control, research also evidenced poor disease control in 

adolescents with type 1 diabetes as an outcome of psychiatric and psychological 

symptoms (Mollema, et al., 2001). 

Due to the weak and reciprocal relation between diabetes control and 

psychosocial adjustment, the causal nature of the relation between poor disease control 

and psychosocial adjustment remained debatable and even generated a controversial 

paradigm for treatment regimes. Although there is a consensus among health-care 

workers on a multidimensional treatment regime including a variety of professionals 

(i.e., diabetologist, dietitian, psychologist, and diabetes educator) and a common goal of 

the whole team is a better disease control, everyone assesses poor control with specific 

criteria, and interventions focus on improvement based on these criteria. Although some 

intervention studies reported improvement of disease control other reported no effect of 

psychological intervention as part of the treatment regime.  
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 The weak and reciprocal association between poor diabetes control and 

psychosocial maladjustment provided the starting point for the development of a new 

perspective on this association which might be more realistic than the traditionally 

hypothesized causal relationship. It may be the case that both disease control and 

psychosocial adjustment share some common underlying mechanism and a proper 

investigation of the critical factor of this shared underlying mechanism may lead us to 

develop intervention for a better disease control and best psychosocial adjustment 

without causing additional stress for sufferer. The present research project was 

developed to investigate these underlying mechanism or mechanisms. We aimed to 

investigate the underlying mechanisms of major aspects of the disease (i.e., diabetes 

control, psychosocial adjustment, and treatment adherence) and to figure out which 

shared factors might underlie their association. The following major goals were set out 

for the research project: 

1. To explain the relation between diabetes control and psychosocial adjustment 

by addressing the role of risk and protective factors in psychosocial 

adjustment. 

2. To explain the relation between treatment adherence and diabetes control by 

addressing the role of risk and protective factors in the mechanism underlying 

diabetes control. 

3. To explain treatment adherence by addressing the role of risk and health 

behaviors in a developmental perspective. 

4. To integrate underlying mechanisms of psychosocial adjustment, diabetes 

control, and treatment adherence by addressing shared factors. 

5. To introduce a developmental factor typical of adolescence (i.e., diabetes 

behavioral autonomy) to disentangle role of protective and risk factors in an 

integrated diabetes adherence control and adjustment model. 

 

As addressed in second part of the thesis, a lack of validated instruments for the 

assessment of a major protective factor, namely tangible diabetes support led us to first 

test instruments of parent and peer diabetes support to facilitate the examination of the 

major study hypotheses.  
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Instrument development: 

In context of the burden of self-care which adolescents with type 1 diabetes 

have to face, tangible support or practical assistance may be one of the most effective 

factors in the regulation of self-care behaviors needed for keeping a normal blood 

glucose level. The second part of the thesis (i.e., Chapters 2 and 3) was devoted to the 

development of instruments to tap the structure of tangible support from parents and 

friends of adolescents with type 1 diabetes. In the second chapter of this thesis we factor 

analyzed the MDSSQ-Family to examine the factor structure of tangible support 

adolescents received from parents. An exploratory factor analysis (EFA) in the first 

random half of the sample suggested a five-factor solution of tangible support from 

parents. Confirmatory factor analysis in the remainder of the sample showed good 

indices of fit for the five underlying factors denoted as Guidance and Supervision, 

Encouragement of Self-care and Exercise, Support in Critical Situations, Nourishment, 

and Emotional Support. The resulting 40-item modified M-DSSQ-Family presented a 

different view of traditional aspects of diabetes social support from the family which 

may be fruitfully applied. Especially the identification of emotional support as a distinct 

factor seems promising and different from the traditional forms of support. Furthermore 

it appeared to be a reliable measure of family support for Dutch adolescents with type 1 

diabetes showing small but meaningful relations with parent- and self-reported 

adherence behavior, generic social support, and adolescent life satisfaction. 

Similar to MDSSQ-Family, in third chapter of the thesis, a factor analysis was 

conducted to investigate the factor structure of friends support. Results from an EFA 

again revealed a five-factor solution, including Guidance and Encouragement, Support 

in Critical Situations, Nourishment, Empathy, and Support in Exercise, which was 

confirmed in a CFA on the remainder of the sample. The 46-items “Modified Diabetes 

Specific Support Questionnaire-Friends” emerged as a valid and reliable scale for the 

Dutch adolescent population with type 1 diabetes. Meaningful relations with adherence 

behavior, parent-reported adolescent diabetes responsibility, and adolescent well-being 

were found. As discussed in Chapter 3, a comparison of the factor structure of tangible 

support from family and friends showed that overall the structure of diabetes specific 

support provided by friends and family is highly similar. 
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Clarifying Associations: 

 The second part of the thesis deals with the generally weak and confusing 

associations between psychosocial adjustment, diabetes control, and treatment 

adherence evidenced in earlier research. We assumed that investigating the role of risk 

and protective factors in these relations would present a clear picture of the associations 

among aspects of the disease mentioned above. In Chapter 4 of the thesis we 

investigated the role of risk and protective factors in explaining the relationship between 

glycemic control and psychosocial adjustment, while Chapter 5 was devoted to 

clarification of the association between adherence to diabetes treatment and diabetes 

control. Additionally, in Chapter 5 we introduced the latent concept diabetes control 

including multiple indicators of disease severity (i.e., HbA1c, Hospital admission due to 

hypoglycemia, hyperglycemia and ketoacidosis) and compared it with HbA1c as only 

outcome index. 

Our results indicated full mediation by diabetes stress of the relation between 

HbA1c and the three aspects of psychosocial adjustment quality of life, general well-

being, and psychopathology, even after controlling for protective factors. No 

moderating effects were identified after controlling for the main effects of all risk and 

protective factors in the model. The results indicated that diabetes-related and general 

stress both are critical predictors of psychosocial adjustment of adolescents with type 1 

diabetes. Protective factors including self-worth and social support appeared to uproot 

the effects of generic stress. Additionally, diabetes-related stress showed to have the 

potential to displace effects of protective factors and thus may play a critical role in the 

development of maladjustment of adolescents with type 1 diabetes. Although Chapter 4 

ends up with a clear conclusion that treatment regimens should focus on reduction of 

diabetes stress in order to improve psychosocial outcomes, it was still unclear how 

diabetes stress may affect diabetes control. 

For a proper understanding and implication of our findings from Chapter, we 

examined the role of diabetes-related stress in the relation between treatment adherence 

and diabetes control in Chapter 5. Our results indicated that diabetes-related stress fully 

mediates the relation between treatment adherence and glycemic control. Furthermore, 

results suggested that tangible support improved treatment adherence but also increases 

elevated diabetes-related stress, whereas general social support improved treatment 

adherence, and decreased diabetes-related stress. Additionally, in this chapter we 
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investigated glycemic control (HbA1c) as a single indicator of diabetes severity against 

diabetes control (including HbA1c, and Hospital Admission due to ketoacidosis, 

hypoglycemia, and hyperglycemia) as an underlying factor of diabetes control. The 

results suggested that diabetes control with multiple indicators is a better outcome 

index. Thus we concluded that assessment of diabetes control should include multiple 

indicators to cover various aspects of diabetes rather than taking HbA1c as single 

outcome index. Again our results suggested that diabetes stress is a critical factor and 

shall be addressed in treatment regimes to improve diabetes control whereas. In 

addition, it was clear that need based diabetes-specific support shall be provided and 

adolescents shall be encouraged to engage in general (non-diabetic) activities like their 

normal counterparts to improve adherence. Chapter 4 presented evidence of a mediating 

role of diabetes-related stress between diabetes control (glycemic control) and 

psychosocial adjustment which may be very interesting for psychologists and diabetes 

educators. In chapter 5 we demonstrated a mediating role of diabetes-related stress in 

the relation between treatment adherence and diabetes control which may be very 

interesting for diabetologists, endocrinologists, and pediatricians. 

 

Bridging Issues, an Alternate Approach: 

 Finally, this part of the thesis dealt with the main objective of this dissertation 

(i.e., bridging issues in treatment regime). A clear objective of Chapter 6 was to 

investigate the alternate approach to resolve the reciprocal relation between diabetes 

control and adjustment. We started from the assumption that not necessarily, there is a 

causal relationship between diabetes control and psychosocial adjustment but rather that 

both aspects of the disease might be an outcome of some similar underlying mechanism. 

The studies reported in Chapters 4 and 5 suggested that diabetes-related stress is an 

important risk factor in underlying factor of both diabetes control and psychosocial 

adjustment, and thus we focused on diabetes-related stress in Chapter 6. The results 

reported in this chapter suggest, that an integration of the two models obtained from 

Chapters 4 and 5 indeed may resolved the confusing picture by presenting a parallel 

mediating role of diabetes-related stress on both psychosocial adjustment and diabetes 

control. The model concluded that due to its parallel critical effect on diabetes control 

and psychosocial adjustment, diabetes-related stress should be a major focus in 
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treatment regimes for all health professionals working with adolescents’ diabetes 

management.  

 

Introducing a Developmental Approach: 

 In chapter 7 of the present thesis, we investigated tangible support in the 

context of a typical developmental issue of adolescence for adolescents, namely 

autonomy. We reasoned that the influence of risk and protective factors in the context of 

adolescents’ diabetes control and psychosocial adaptation would be influenced by their 

level of diabetes behavioral autonomy. As expected, diabetes behavioral autonomy 

moderated the relation between tangible support and diabetes-related stress. 

Additionally, we found evidence for developmental sensitivity of parents’ and friends’ 

diabetes specific support. While parents’ tangible support in the presence of high level 

of diabetes behavioral autonomy appeared to associated with increased diabetes stress, 

adolescents with low levels of diabetes behavioral autonomy seemed to evoke more 

support from friends when experiencing diabetes stress. These effects of behavioral 

autonomy were age-dependent, as the first phenomenon was only seen in younger 

patients and the second mainly in older ones. The study concludes that behavioral 

autonomy is the typical developmental issue which partly explains the negative effect of 

parent-delivered tangible support on diabetes-related stress, and thus should be 

considered in development of treatment regimens. Tangible support may be best utilized 

when accounting for diabetes behavioral autonomy development. In other words, a 

treatment regime developed for adolescents with type 1 diabetes should emphasize that 

delivered tangible support may add to the adolescent’s stress instead of relieving it, and 

therefore should be adjusted to the level of behavioral autonomy of the adolescent 

patient. 

 Finally, the developmental approach was extended to explain the ubiquitously 

reported fluctuations in treatment adherence across adolescence. As presented in 

Chapter 8 adolescence is characterized by an increase of generic risk behaviors as a 

result of need for autonomy and peer pressure. Parents of adolescents with type 1 

diabetes may unconsciously demonstrate their concerns of their children’s increased risk 

behaviors by overwhelming them with tangible support in order to secure their diabetes 

management. In turn adolescents may perceive this as a threat to their behavioral 

autonomy and such perception may further induce their tendency to take risk behaviors, 
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including those that may immediately affect their adherence to treatment and diabetes 

control. Results reported in Chapter 8 showed that generic risk behaviors evoked 

parents-child conflicts which increased diabetes specific risk behaviors which in turn 

decreased adherence to diabetes treatment, while health behaviors independently 

predicted adherence to diabetes treatment. Most treatment regimes focus on 

improvement of health behaviors. Our results suggested that also generic risk behaviors 

should be addressed as they induce a chain of undesirable effects involving the parent-

adolescent relationship, diabetes risk behaviors and treatment adherence.  

 

A Comprehensive Model: 

 Based on above mentioned findings and a series of brain storming sessions, a 

conceptual comprehensive model was developed by the authors. The model presented in 

Figure 1 of the present chapter summarizes findings of the research project and suggests 

an underlying mechanism of risk and protective factors shared by treatment adherence 

diabetes control and psychosocial adjustment. Ovals indicate factors involved, 

rectangles indicate measured indicators of factors, and arrows indicate the direction of 

influence between factors. Although the model was tested in parts, the results from our 

tests confirm the likelihood of the model. Testing of the whole model requires a larger 

sample than used in the present study. The conceptual mode not only suggests a critical 

role of diabetes-related stress in the explanation of diabetes control and psychosocial 

adjustment, it also implies a comprehensive approach to deal with diabetes-related stress 

which incorporates protective factors (i.e., generic and tangible support) and 

developmental factor (i.e., diabetes behavioral autonomy). 

 

Implications: 

 A general conclusion can be drawn from this study that diabetes-related stress 

has a critical role in both psychosocial adjustment and diabetes control and thus should 

be addressed properly in treatment regimes. Protective factors including support from 

family and friends should be promoted as they directly effect diabetes-related stress and 

adherence to diabetes treatment. Generic social support should be provided 

unconditionally, and be a part of any treatment regime as it decreases diabetes-related 

stress and also improves treatment adherence. A general suggestion is to encourage 

adolescents with type 1 diabetes to participate in normal non-diabetic activities like their  
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normal counterparts. Tangible support or practical assistance on the other hand needs 

caution due to its incremental effect on diabetes-related stress especially for young 

adolescents with high levels of diabetes behavioral autonomy. A balanced combination 

of generic, tangible, and autonomy support may increase the likelihood of a good 

diabetes control with best psychosocial adjustment. 

 Enhancing the adolescent’s general self-worth and improving support in all 

three domains while simultaneously reducing disease-related stress should be the goal 

of all health care providers working for adolescents with type 1 diabetes. Additionally, 

to improve treatment adherence risk behaviors should be addressed with a special focus 

on developmental needs of adolescents. The study certainly suggests that both 

psychosocial adjustment and diabetes control are elevated by a similar underlying 

mechanism and typical developmental issues of adolescence make this underlying 

mechanism even more complex. Proper further investigation of such a mechanism may 

provide useful information for development of effective treatment regimes. 

 

Limitation and Directions for future research: 

 This study certainly has some limitations. First, although structured, reliable 

and validated measures were used in the present study, several were not tested outside 

the context of this study, and a single one (D-FISQ for testing fear of injection) had low 

reliability in the current sample low reliability of the D-FISQ limiting the 

generalizability of findings. Second, the study was cross-sectional, limiting conclusions 

on the direction of effects. Although the study presented a good deal of results with 

practical and applicable implications, yet a longitudinal design is required to understand 

the true causal nature of the relationship between risk and protective factors and their 

implication in treatment regimes. Third, generalization of the results requires caution as 

the sample may not be truly representative of the population of adolescents with type 1 

diabetes, although the sample size was substantial and recruited from a wide range of 

diabetes care facilities. Finally, some aspects of the tested model might profit from a 

different operationalization. For instance, role of diabetes behavioral autonomy may be 

much clear if autonomy support is measured in an intervention study. 

This cross-sectional study provides the basis for a longitudinal intervention 

study which may appropriately address developmental issues in treatment regimes. The 

uniqueness of the study lies in adopting an alternate approach to address central issues 
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in adolescents with type 1 diabetes, including psychosocial adjustment, diabetes control, 

treatment adherence, diabetes stress, and diabetes-related support. Future research in 

this domain should investigate other underlying mechanisms shared by the several 

aspects of diabetes type 1 in adolescents. Doing so it will profit from a special focus on 

developmental issues of adolescence as for patients with type 1 diabetes this is a critical 

stage of development with unique demands. 
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Adolescent Psychosocial Adjustment and Diabetes Control 
Identifying Risk and Protective Factors 

 

This study was conducted to investigate the weak and reciprocal relationship 

between disease severity and psychosocial maladjustment in adolescents with type 1 

diabetes that is generally reported in the literature. The study was mainly designed to 

investigate the underlying mechanisms explaining diabetes control and psychsocial 

adjustment. The study was conducted in the south-western part of the Netherlands on 

437 11-19 years old adolescents with type 1 diabetes. 

 The weak and confusing association between disease severity and 

psychosocial maladjustment provided the starting point to search for alternate 

perspectives on the high prevalence of psychiatric and psychological problems in 

adolescents with type 1 diabetes which might be more realistic than the traditionaly 

hypothesized causal relationship. It was hypothesized that both disease control and 



 Summary 
 

psychosocial adjustment share some common underlying mechanisms. It was also 

hoped for that a proper investigation of the critical factors involved in these mechanisms 

may ultimately lead to the development of interventions that result for a better disease 

control and best possible psychosocial adjustment without causing additional stress for 

the patient. To this end, we aimed to investigate several important aspects of the 

disease, namely diabetes control, psychosocial adjustment, and treatment adherence, 

and to figure out which shared factors might underlie their association. 

 

The following major goals were set out for the research project: 

 

1. To explain the relation between diabetes control and psychosocial adjustment 

by addressing the role of risk and protective factors in psychosocial 

adjustment. 

2. To explain the relation between treatment adherence and diabetes control by 

addressing the role of risk and protective factors in the mechanism underlying 

diabetes control. 

3. To explain treatment adherence by addressing the role of risk and health 

behaviors in a developmental perspective. 

4. To integrate underlying mechanisms of psychosocial adjustment, diabetes 

control, and treatment adherence by addressing shared factors. 

5. To introduce a developmental factor typical of adolescence (i.e., diabetes 

behavioral autonomy) to disentangle the role of protective and risk factors in 

an integrated diabetes adherence control and adjustment model. 

 

Additionally, a lack of validated instruments for the assessment of a major 

protective factor, namely tangible diabetes support led us to first test instruments of 

parent and peer diabetes support to facilitate the examination of the major study 

hypotheses. The second part of this dissertation (Chapters 2 and 3) provides a 

description of the development of two valid and reliable instruments, the 40-item 

MDSSQ-Family for the measurement of diabetes specific support obtained from 

parents, and the 41-item MDSSQ-Friends for the measurement of diabetes specific 

support obtained from friends. 
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The third part of the dissertation (Chapters 4, 5, and 6) describes studies 

exploring underlying mechanisims of diabetes control and psychosocial adjusment by 

focusing on shared risk and protective factors. The results suggest that there is not 

necessarily a causal relationship between diabetes control and psychosocial adjustment. 

Rather, they seem to share similar underlyings mechanism of risk and protective factors 

which effect both through diabetes-related stress. The studies clearly showed that 

diabetes related stress mediates the association between (problems with) diabetes 

control and psychosocial adjustment, while at the same time it mediates the link 

between treatment adherence and diabetes control. With regard to protective factors, 

generic social support appeared to have a clear positive role in both diabetes control and 

psychosocial adjustment by decreasing stress as well by improving adherence. Contrary 

to generic support, diabetes-specific support, although it improved adherence, it had an 

incremental effect on diabetes-related stress resulting in a net negative effect on 

psychosocial adjustment and diabetes control.  

In the fourth part of the study (Chapters 7 and 8), a developmental approach 

was introduced to investigate the confusing role of diabetes-specific support and aspects 

of this developmental period influencing adherence. The results of the studies reported 

there suggested that diabetes behavioral autonomy is a moderator of the relation 

between diabetes-specific support from parents and friends and diabetes related stress. 

In addition, they showed that parent-adolescent conflicts play a role in the relation 

between general risk behaviors and treatment adherence in adolescents. 

Finally, focusing on the developmental needs of adolescents, based on the 

study results a comprehensive model was developed to describe the relation between 

treatment adherence, diabetes stress, diabetes control, and psychosocial adjustment in 

the context of several risk and protective factors. The model is presented in part  five 

(Chapter 9) of the dissertation. 
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Psychosociale aanpassing en ziektebeheersing bij 
adolescenten met type 1 diabetes  

Identificatie van risicofactoren en beschermende factoren 
 

In dit proefschrift staat de relatie tussen de ernst van type 1 diabetes en 

psychosociale aanpassing bij adolescenten met deze ziekte centraal. Het doel van dit 

onderzoek is om meer inzicht te verkrijgen in de onderliggende mechanismen die zowel 

de mate van ernst van de ziekte type 1 diabetes als de psychosociale aanpassing 

beïnvloeden bij de adolescente diabetespatient. Het onderzoek is uitgevoerd in het zuid-

westelijke deel van Nederland bij 437 adolescenten van 11-19 jaar oud met type 1 

diabetes. 

Onderzoek wijst uit dat er een zwakke associatie bestaat tussen de mate van 

ernst van de ziekte diabetes type 1 en secundaire psychosociale problematiek. Dit 

gegeven gaat in tegen de traditionele hypothese van veronderstelde causaliteit in de 

relatie tussen ernst van de ziekte en psychosociale problematiek.. De hoge prevalentie 

van psychiatrische en psychologische problemen die samengaat met de chronische 
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ziekte pleit voor deze verwachting. In dit proefschrift wordt vanuit een alternatieve 

invalshoek gekeken naar dit thema om te kunnen komen tot een realistischer beeld van 

het verband.  Gezien het zwakke verband is het mogelijk dat beide constructen, 

ziektebeheersing en psychosociale aanpassing, gemeenschappelijk onderliggende 

mechanismen delen. Onderzoek naar de factoren die aan de basis liggen van dit 

gedeelde mechanisme kan een uitgangspunt bieden voor de ontwikkeling van een 

interventie voor een betere ziektebeheersing en psychosociale aanpassing. Dit 

proefschrift heeft als doelstelling om deze onderliggende mechanismen in kaart te 

brengen. Om meer inzicht te verkrijgen in mogelijk gemeenschappelijke onderliggende 

factoren, richt dit onderzoek zich op associaties tussen de belangrijkste aspecten van de 

ziekte, dat wil zeggen diabetesbeheersing, psychosociale aanpassing en therapietrouw. 

 
Specifiek beoogt dit proefschrift om:  

1. Het verband tussen diabetesbeheersing en psychosociale aanpassing te 

verklaren in de context van risico- en beschermende factoren  behorend bij 

psychosociale aanpassing. 

2. Het verband tussen diabetesbeheersing en therapietrouw te verklaren en wat 

daarbij de rol is van risico-en beschermende factoren bij  het mechanisme 

onderliggend aan diabetesbeheersing. 

3. In een ontwikkelingsperspectief de rol van ongezond en gezond gedrag bij 

therapietrouw te verklaren. 

4. Onderliggende mechanismen en gedeelde factoren van de constructen 

psychosociale aanpassing, diabetesbeheersing en therapietrouw te omschrijven 

en met elkaar te integreren.  

5. In een geintegreerd dynamisch ziektemodel van diabetesbeheersing en 

aanpassing ontwikkelingsaspecten te benadrukken, zoals autonomie bij zorg 

voor de ziekte, waarbij de onderscheidende rol van protectieve en 

risicofactoren wordt belicht.  
 

Om het tekort aan gevalideerde instrumenten voor de beoordeling van een van de 

belangrijkste beschermende factoren,  het ervaren van praktische steun bij diabetes, op 

te heffen is om te beginnen onderzoek gedaan naar bestaande instrumenten die 

ouderlijke steun en steun van vrienden meten. In het tweede deel van dit proefschrift 

(hoofdstukken 2 en 3) worden als resultaat van dit onderzoek twee gevalideerde en 
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betrouwbare instrumenten gepresenteerd, namelijk de MDSSQ-Familie (40 items) 

bedoeld om diabetes-specifieke ondersteuning door ouders vast te stellen en de 

MDSSQ-Vrienden (41 items) bedoeld om diabetes-specifieke ondersteuning door 

vrienden vast te stellen. 

   In het derde deel van dit proefschrift (hoofdstuk 4, 5 en 6) wordt het onderzoek 

beschreven gericht op de verheldering van de rol van beschermende en risicofactoren in 

de relatie tussen diabetesbeheersing en psychosociale aanpassing. De resultaten hiervan 

laten zien dat er niet zozeer sprake is van een causaal verband tussen diabetesbeheersing 

en psychosociale aanpassing, maar dat deze twee concepten eerder een soortgelijk 

onderliggend systeem van beschermende en risicofactoren delen dat beide eveneens 

beïnvloedt. Deze parallelle beïnvloeding gaat grotendeels via ervaren diabetes 

gerelateerde stress. De beschermende factor algemene sociale steun speelt een 

duidelijke, positieve rol bij zowel diabetesbeheersing als psychosociale aanpassing door 

het verminderen van psychosociale stress en de verbetering van therapietrouw. Diabetes 

specifieke steun zorgt ook voor een betere therapietrouw, maar dit soort steun heeft 

tevens een additioneel effect op diabetes gerelateerde stress en onderdrukt zo de in 

eerste instantie positieve beïnvloeding. Dit resulteert hierdoor uiteindelijk in een 

negatief effect op de psychosociale aanpassing en diabetesbeheersing van de adolescent.  

 In het vierde deel van het proefschrift (hoofdstuk 7 en 8) wordt vanuit een 

ontwikkelingsperspectief gekeken naar de opvallende bevinding dat diabetes specifieke 

steun diabetes gerelateerde stress eerder versterkt dan vermindert en wordt nagegaan 

hoe de relatie tussen risicovol gedrag en therapietrouw van de adolescent eruit ziet. De 

resultaten van dit onderzoek suggereren dat de mate van autonomie in diabetes zorg van 

de adolescent werkt als moderator van de relatie tussen diabetes specifieke 

ondersteuning door ouders en vrienden en aan diabetes gerelateerde stress. Bovendien 

lieten de resultaten zien dat conflicten tussen de ouder en de adolescent een rol spelen in 

de relatie tussen risicogedrag van de adolescent en zijn/haar therapietrouw.  

Tenslotte wordt op basis van de onderzoeksresultaten een omvattend model 

ontwikkeld ter beschrijving van de relatie tussen therapietrouw, diabetes stress, 

ziektebeheersing en psychosociale aanpassing in de context van risico- en 

beschermende factoren. Daarbij ligt de nadruk op de autonomieontwikkeling van de 

adolescent. Dit model wordt gepresenteerd in deel vijf (hoofdstuk 9) van dit 

proefschrift. 
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