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ABSTRACT 
 
 
 

FAMILY AND CHILD CHARACTERISTICS ASSOCIATED WITH COPING, 
PSYCHOLOGICAL ADJUSTMENT AND METABOLIC CONTROL IN  

CHILDREN AND ADOLESCENTS WITH TYPE 1 DIABETES    
 
 
 

Michelle C. Wesley      Advisors: 
University of Guelph, 2012     Dr. Michèle Preyde 
        Dr. Michael P. Grand 
 
 This thesis is an investigation of the factors that impact psychological adjustment 

and metabolic control in children and adolescents with type 1 diabetes. Studies suggest that 

aspects of the family environment (stressful life events, family functioning and parent 

mental health) and child characteristics such as age, sex, executive functioning and hopeful 

thinking impact psychological adjustment and metabolic control. There is also evidence 

that coping processes mediate these associations. The purpose of this study was to 1) 

explore and identify developmental differences in coping processes in a sample of children 

with T1D, 2) identify the family system characteristics that are associated with child 

coping processes and psychological adjustment, and 3) identify the family and child 

characteristics that impact metabolic control. Survey data were collected through 

convenience sampling from an outpatient hospital clinic. Children aged 8 to 17 completed 

self-reports of hopeful thinking and illness-related coping style. Caregivers provided 

demographic information and completed questionnaires on their child’s physical health, 
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stressful life events, mental health, family functioning, as well as the child’s initiative, 

emotional control, and psychological adjustment.  Ratings of child metabolic control  

(HbA1C) were also retrieved from hospital patient records. A predictive model examining 

direct and indirect contributions of the family environment and coping variables toward 

child adjustment and metabolic control was tested. Age and sex differences in children’s 

coping style were identified. Family functioning and parent mental health were found to 

predict child psychological adjustment. Coping processes, including avoidant coping, 

coping efficacy and executive functioning mediated relations between family functioning 

and child adjustment. Results provided partial support for a mediational model of family 

system characteristics that influence psychological adjustment in the sample. Family 

functioning and parent mental health had a direct impact on children’s psychological 

adjustment, as well as indirect effects on adjustment through coping processes (i.e., coping 

style, coping efficacy, initiative and emotional control). Child age was found to moderate 

some paths in the proposed model. Clinical and research implications are discussed. 
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Family and Child Characteristics Associated with Coping, Psychological Adjustment and  

Metabolic Control in Children and Adolescents with Type 1 Diabetes 

 

“There are two big forces at work, external and internal. We have very little control over 
external forces such as tornadoes, earthquakes, floods, disasters, illness and pain. What 
really matters is the internal force. How do I respond to those disasters? Over that I have 
complete control.”  

- Leo Buscaglia 

 

Introduction 

 Ill health is one of the most common childhood stressors, along with academic 

pressures, grief/loss and peer conflict (Hasan & Power, 2004). According to census data, 

14% of Ontario children aged 4 to 16 years have a chronic illness such as diabetes, cystic 

fibrosis, congenital heart disease, pancreatitis and nephritic syndrome (Cadman, Boyle, 

Offord, Szatmari, Rae-Grant, Crawford, et al., 1986). Insulin-dependent diabetes mellitus, 

also referred to as type 1 diabetes, is the third most common chronic illness among young 

people, after asthma and cerebral palsy (Betts, Buckley, Davies, McEvilly, & Swift, 1996). 

The Public Health Agency of Canada estimates that 5% of the Canadian population aged 

12 years and over have type 1 diabetes (PHAC, 1999).  Epidemiological studies indicate 

that the incidence of juvenile diabetes has been rising (Karvonen, 2006).  

 Compared to healthy peers, children with chronic illnesses are more likely to have 

psychological adjustment difficulties and to require social and mental health supports and 

services (Cadman et al., 1986; Thompson & Gustafson, 1996). Children and adolescents 
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with diabetes are at increased high risk for depression, anxiety and other psychosocial 

problems (Dantzer, Swendsen, Maurice-Tison, & Salamon, 2003; Grey, Whittemore & 

Tamborlane, 2002). In children and adolescents with diabetes, poor blood-glucose control, 

often referred to as metabolic control, has not only been linked to poor psychological 

adjustment (Grey, et al., 2002; Leonard, Jang, Savik, Plumbo, & Christensen, 2002), but 

has also been associated with poor family functioning, a lack of social support, ineffective 

coping and poor quality of life (Delamater, 2009; Rewers, Chase, Mackenzie, Walravens, 

Roback, Rewers, et al., 2002; Stewart, Rao, Emslie, Klein & White, 2005; Wysocki, 2004). 

Further research is needed to understand the individual and systemic factors that predict 

psychological adjustment and metabolic control in children and adolescents with type 1 

diabetes. 

 The purpose of this study is to identify the child and family characteristics that are 

associated with child coping processes, psychological adjustment and metabolic control in 

children and adolescents with type 1 diabetes. A model was developed based upon the 

theoretical and empirical literature on family and child characteristics associates with these 

outcomes, both in the general population and those with chronic illnesses, including 

diabetes (Figure 1). This model is the guiding framework for the selection of measures and 

statistical approach in this study.  

What is Type 1 Diabetes? 

 Type 1 diabetes (T1D) is a chronic illness that develops as a result of the body’s 

immune system destroying insulin-producing islet cells in the pancreas. Insulin helps the 

body use glucose (sugar) for energy, growing and healing. A loss of insulin production 

causes glucose to accumulate in the blood stream, rather than being used by muscles and 
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tissues or stored in the liver. Individuals with T1D must closely monitor blood-glucose 

levels throughout the day and regulate blood-glucose levels by supplementing insulin 

either through injections or the increasingly popular insulin pump (a device that provides 

sub-cutaneous injections of insulin though a fine needle inserted into the stomach, hip, 

etc.).  The age of onset is bimodally distributed, with a first peak occurring around five to 

seven years old, and a second peak around 11 to 13 (Felner, Klitz, Ham, Lazaro, Stastny, 

Dupont, et al., 2005). T1D is equally prevalent among males and females (PHAC, 1999). 

Studies point to multiple causal factors of T1D such as genetic markers on chromosomes 

six and eleven, genetic and auto-immune disorders, endocrinopathies and enteroviral 

infection (Dahlquist, 1998; World Health Organization, 1999; Yeung, Rawlinson, & Craig, 

2011).  

 Maintaining stable blood-glucose levels is essential to daily and long-term health 

and wellbeing of individuals with T1D. The Canadian Diabetes Association’s guidelines 

for glycemic control recommend 4.0-7.0 mmol/L blood sugar before a meal and 5.0-10.0 

approximately two hours after a meal (n.d.). High blood-sugar, or hyperglycemia, is the 

result of over-consuming certain foods (sweets and carbohydrates), lack of physical 

activity or too little insulin (Alberti & Zimmet, 1998). During an episode of hypoglycemia 

the body starves due to the lack of available energy and begins to use its own tissues as 

nourishment, resulting in symptoms such as excessive urination, thirst, weight loss and 

weariness. Toxic ketones are produced, placing the individual at risk for acute ketoacidosis 

(a severe condition requiring immediate hospitalization).  Low blood-sugar, or 

hypoglycemia, is the result of too little food consumed, physical exertion or too much 

insulin given. Symptoms of hypoglycemia include trembling, dizziness, sweating, 
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confusion and nausea. Extreme hypoglycemia can lead to fainting, seizures and 

hypoglycemia insensitivity (the progressive loss of the body’s ability to detect signals of 

low blood sugar). 

 To control blood-sugar levels, children with diabetes must follow a complex 

regimen involving regular testing of blood-glucose levels, daily administrations of insulin 

and monitoring dietary intake and energy expenditure (Alberti & Zimmet, 1998).  

Metabolic control is further monitored through testing of haemoglobin A1C (HbA1C).  This 

test provides a biological indicator of an individual’s average blood-glucose level over the 

past three months. The recommended HbA1C rating for individuals with types 1 and 2 

diabetes is ≤ 7.0%. Studies suggest that pump therapy may be more effective than daily 

injections in improving metabolic control (Boland, Grey, Oesterle, Fredrickson, & 

Tamborlane, 1999).   

 Poor adherence to the treatment regimen places individuals with T1D at risk for 

future long-term diabetic complications, such as metabolic disorders, heart disease, kidney 

failure, blindness, nerve damage, as well as other micro- and macro-vascular diseases 

(Rewers, Pihoker, Donaghue, Swift, & Klingensmith, 2007; Saudek, Derr, & Kalyani, 

2006). Good metabolic control has been found to reduce short- and long-term medical 

complications by as much as 76% (DCCT Research Group, 1994). Treatment adherence 

and metabolic control seems to decline as children enter adolescence (Anderson, 

Auslander, Jung, Miller, & Santiago, 1990; Reid, Dubow, Carey, & Dura, 1994), 

particularly among those at or beyond 14.8 years of age (Kovacs, Goldston, Obrosky, & 

Iyengar, 1992). It is unclear whether this trend is best accounted for by age-related 
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differences (e.g., inceasing independence) or whether the duration of illness mediates the 

association between age and metabolic control.  

Supporting Children with Type 1 Diabetes 

 The International Society for Pediatric and Adolescent Diabetes (ISPAD; 2000) 

emphasizes the role of psychologists and social workers in providing evidence-based and 

developmentally appropriate psychosocial and behavioural supports for children and 

adolescents with diabetes. ISPAD guidelines recommend training for members of the 

interdisciplinary diabetes care team in the recognition and identification of health and 

psychosocial problems, and the provision of information and counselling. 

  Within pediatric hospital programmes and interventions, such as Child Life and 

Family-Centered Care, the family system is considered to be an essential support system 

for children with a chronic illness (Child Life Council, 2002; Power, Liossi, & Franck, 

2007; Titler, Bombei, & Schutte, 1995). Having an understanding of the parent-child 

relationship is said to be essential to hospital staff’s efforts to normalize the experiences of 

chronically ill children and their families, encourage participation in programmes and 

interventions, foster positive, nurturing parent–child interactions, and advocate for children 

and families. Assessments of parent well-being, family functioning, and stressful life 

events may also play a part in developing intervention and support strategies for children 

with acute or chronic illnesses (Turner, 2005).   

 In recent years, the efficacy of supportive programmes and interventions for 

children and adolescents with T1D has received increasing attention. Reviews by Grey and 

Berry (2004) and Wysocki (2006), found empirical support for behavioural interventions 

involving coping and social skills training, family problem-solving, and Behavioural 
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Family Systems Therapy. A meta-analysis of intervention strategies for T1D found weak 

evidence for the effectiveness of psychological interventions involving individual 

counseling, family therapy and cognitive-behaviour therapy in improving metabolic 

control and reducing psychological distress in children and adolescents (Winkley, Landau, 

Eisler, & Ismail, 2006). The authors concluded that more research is needed to understand 

which interventions are most effective at minimizing adjustment and metabolic control 

problems in children and adolescents with T1D.  

Developmental Factors Influencing Adjustment and Metabolic Control in Children and 

Adolescents with Type-1 Diabetes 

 Compared to healthy peers, children and adolescents with T1D are more likely to 

develop psychological adjustment problems, including depression, anxiety and behaviour 

disorders (Kokkonen & Kokkonen, 1995; Kovacs, et al, 1997).  In children with diabetes, 

poor metabolic control has been linked to internalizing problems such as withdrawal, 

depression and anxiety, and externalizing problems such as behavioural and social 

problems (Delamater, 2009; Hood, Huestis, Maher, Butler, Volkening, & Laffel, 2006; 

Jacobson, Hauser, Lavori, Wolfsdorf, Herskowitz, Milley, et al., 1990; Rewers, et al., 

2002). Metabolic control has also been linked to health-related quality of life (a 

multidimensional construct involving disease state, functional status, psychological 

wellbeing and social functioning; Jaser et al., 2008).  Ineffective coping, poor family 

functioning and poor social competence (especially in adolescence) have been linked to 

higher rates of depression in children and adolescents with T1D (Whittemore, Jaser, Guo, 

& Grey, 2010 for review). Boekarts and Röder (1999) assert that the direct impact of 

chronic illness on children’s psychological adjustment is unclear and suggest that social 
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and developmental variables may mediate this relation.  Children with T1D appear to be at 

greater risk for psychological adjustment problems in the early period of  adaptation 

following diagnosis (Grey, Cameron, Lipman, & Thurber, 1995; Kovacs, Ho, & Pollock, 

1995).  

 Adolescence is a developmental period associated with a worsening of metabolic 

control among children with T1D (Bryden, Peveler, Stein, Neil, Mayou, & Dunger, 2001; 

Dabadgho, Vidmar, & Cameron, 2001; Mortensen, Robertson, Aanstoot, Danne, 

Hougaard, et al., 1998) and increasing symptoms of depression from the point of diagnosis 

(Grey, et al., 2002; Northam, 1997; Kovacs, Goldston, et al, 1997; Whittemore, Kanner, 

Singleton, Hamrin, Chiu & Grey, 2002). Compared to boys, adolescent girls with T1D are 

more likely to mismanage their illness (Dabadgho, et al, 2001; Rovet, Ehrlich, & Hoppe, 

1987) and seem to be at particular risk for depression, disordered eating, general worrying 

and illness-related distress (Grey, Boland, Yu, Sullivan-Bolyai, & Tamborlane, 1998; 

Kovacs, et al., 1990; Lawrence, Standiford, Loots, Klingensmith, Williams, Ruggiero, et 

al., 2006). This group also appears to be at greater risk for problems in maintaining 

adequate metabolic control (Bryden, et al., 2001; Dabadgho, et al, 2001; Mortensen, et al., 

1998; Rewers, et al., 2002). Issues with body image and social problems (e.g. poor self-

concept, lack of peer acceptance, and poor relationships with family and peers) have been 

identified as risk factors for poor psychological adjustment and metabolic control in girls 

(Maharaj, Daneman, Olmstead, & Rodin, 2004; Meltzer, Johnson, Prine, Banks, 

Desrosiers, & Silverstein, 2001; Whittemore, Jaser, et al., 2010).  
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Family System Influences on Adjustment and Metabolic Control 

  Studies of children and adolescents with T1D have linked certain family 

environment characteristics, such as stressful life events, family functioning and parent 

mental health to child psychological adjustment and metabolic control. From the point of 

diagnosis, diabetes evokes a number of immediate and long-term stressors. In accordance 

with Perrez and Reicherts’ (1992) conceptualization of stress, coping and health, the initial 

diagnosis of diabetes is a critical life event, followed by micro-episodes of ongoing daily 

stressors (i.e., changes in routine, worries, inconveniences, and situations requiring 

problem-solving). Stressful life events have been positively associated to metabolic control 

in adults with diabetes (Griffith, Field, & Lustman, 1990); however, there are dissenting 

opinions as to whether or not poor metabolic control in children is associated with family 

stress (Lloyd, Robinson, Stevens, & Fuller, 1991; Niemcryk, Speers, Travis, & Gary, 

1990; Viner, McGrath, & Trudinger, 1996). Family life-stress ratings were positively 

associated with child internalizing and externalizing problems in children with chronic 

illnesses and disabilities (Lightsey, & Sweeney, 2008; Zehnder, Prchal, Vollrath, & 

Landolt, 2006). Studies suggest that the initial diagnosis of T1D is stressful for both 

parents and children in the first few years after diagnosis and that symptoms of depression 

in children are lower four to nine years post-diagnosis and rise again after 10 years (Grey, 

et al., 2002; Landolt, Vollrath, Laimbacher, Gnehm, & Sennhauser, 2005). As of yet, the 

role of family life stress in the prediction of psychological adjustment and metabolic 

control in children with diabetes requires further exploration. 

 In healthy children, psychological adjustment has been linked to family functioning 

characteristics such as warmth, responsiveness, consistency cohesion and conflict 
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(Bornstein, 2002; Hamlett, Pellegrini, & Katz, 1992; Skinner & Edge, 2002; Wolchick & 

Sandler, 1997).  In children and adolescents with T1D, family functioning has also been 

found to predict child psychological adjustment (Hocking & Lochman, 2005). Parental 

involvement and support is essential for children and adolescents with T1D. Through 

structuring, monitoring and modeling, parents help their child build skills necessary for 

increasing autonomy and independence with respect to general life-skills and illness 

management. Children and adolescents with T1D from families high in cohesion, 

expressiveness, and organization and lower in conflict tend to exhibit better adjustment to 

illness, fewer internalizing problems such as anxiety and distress, and fewer externalizing 

problems such as acting out and troublesome behavior (Hamlett, et al., 1992; Hauser, 

Jacobson, Wertlieb, Brink, & Wentworth, 1985; Hocking & Lochman, 2005;Holmes, Yu, 

& Frentz, 1999; Jaser, Whittemore, Ambrosino, Lindeman, & Grey, 2008; Overstreet, 

Goins, Chen, Holmes, Greer, Dunlap, et al., 1995; Varni, Babani, Wallander, Roe, & 

Frasier, 1989). Family system characteristics such as cohesion, conflict, control and 

expressiveness have also been linked to metabolic control (Delamater, 2009; Grey, et al., 

2002; Hanson, Henggeler, Harris, Burghen, & Moore, 1989; Hauser, Jacobson, Lavori, 

Wolfsdorf, Herskowitz, & Milley, 1990; Jacobson, Hauser, Lavori, Willett, Cole, 

Wolfsdorf, et al., 1994; Jaser, et al., 2008; Wysocki, 1997). 

 Studies of parent involvement in diabetes management suggest that there is a 

gradual transfer of responsibility in adolescence and that maintaining some shared 

responsibilities between parents and child leads to better metabolic control and 

psychological adjustment in adolescents (Anderson, Ho, Brackett, Finkelstein, & Laffel, 

1999; Anderson, Vangnes, Connnell, Butler, Goebel-Fabbri, & Laffel, 2002; Hegelson, 
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Reynolds, Siminerio, Escobar, & Becker, 2008; Palmer, Berg, Wiebe, Beveridge, Korbel, 

Upchurch, et al., 2004; Wysocki, Nansel, Holmbeck, Chen, Laffel, et al., 2009). Diabetic 

adolescents in supportive and well organized families are more likely have parental 

guidance for proper diabetes care and to follow their prescribed diet (Auslander, Anderson, 

Bubb, Jung, & Santiago, 1990; Hanson, DeGuire, Schinkel, & Kolterman, 1995; Hauser et 

al., 1990; Jacobson, DeGroot, & Samson, 1994; La Greca, Auslander, Greco, Spetter, 

Fisher, & Santiago, 1995). In contrast, family conflict over diabetes management, such as 

negative and critical parenting, had been linked to poor metabolic control in adolescence 

(Lewin, Heidgerken, Geffen, Williams, Storch, & Gelfand, 2006; Whittemore, Kanner, & 

Grey, 2004). For example, Wysocki et al. (2009) found that adolescents who perceived 

greater collaboration among primary caregivers exhibited greater treatment adherence, 

metabolic control, quality of life, self-efficacy and lower levels of family conflict and 

depression in comparison to adolescents who provided lower ratings of caregiver 

involvement. In one sample of children aged 9 to 16, metabolic control in boys was more 

closely tied to family levels of cohesion and conflict than in girls (Jacobson, et al., 1994). 

However, a study involving a younger sample of children with diabetes (ages 8 to 12) 

found no significant sex differences in the association between metabolic control and 

family functioning (Jaser, et al., 2008). Perhaps sex differences are more pronounced in 

older subsamples (i.e., children vs. adolescents). More work is needed to determine 

whether shared responsibility is more common in childhood (vs. adolescence) and whether 

the impact of shared responsibility on metabolic control is the same for both sexes and age 

groups (childhood vs. adolescence).  
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  The relation between parent mental health and child psychological adjustment is 

well-known. As is the case in healthy peers (Beardslee, Versage, & Gladstone, 1998), 

parent depression and anxiety have been related to poor psychological adjustment in 

children and adolescents with diabetes and other chronic illnesses (Chaney, Mullins, 

Frank, Peterson, Mace, Kashani, et al., 1997; Colletti, Forehand, Garai, Rakow, McKee, 

Fear, et al., 2009; Elgar, McGrath, Waschbush, Stewart, & Curtis, 2004; Hocking & 

Lochman, 2005; Jaser, et al., 2008; Racusin & Kaslow, 2004; Wagner, Chaney, Hommel, 

Page, Mullins, White, et al., 2003). It is uncertain how direct the link is between parent 

mental health and child psychological adjustment.  Inherited predispositions toward 

depression, anxiety, or other adjustment difficulties are possible mechanisms for the 

increased risk of child adjustment difficulties. The link between parent mental health 

problems and child adjustment difficulties had been attributed to parents’ struggles in 

meeting the child’s emotional, social and cognitive needs, as well as modeling maladaptive 

stress-coping beliefs and responses (Garber, Braafladt, & Zeman, 1991; Goodman & 

Gotlib, 1999; Power, 2004; Silk, Shaw, Skuban, Oland, & Kovacs, 2006). Others suggest 

that parent mental health influences child adjustment through its impact on parent-child 

interactions and parenting style (Berg-Nielsen, Vikan, & Dahl, 2002). Studies of children 

with diabetes have linked parent mental health to family warmth and cohesion (Jaser, et al., 

2008) and found that associations between parent mental health and child metabolic 

control are mediated by parenting practices such as low levels of involvement and 

monitoring (Eckshtain, Ellis, Kolmodin, & Naar-King, 2010). Thus, it seems that while 

parent mental health is an important predictor of psychological adjustment and metabolic 
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control in children and adolescents with T1D, the direct and indirect mechanisms 

underlying these associations must be further explored. 

 Other family characteristics, such as marital status, family size and socioeconomic 

status may also be linked to poor metabolic control in children with diabetes (Daviss, 

Coon, Whitehead, Ryan, Burkley, & McMahon, 1995; Delamater, 2009). For example, 

studies have found that children in step- and single-parent families tend to have poorer 

metabolic control and other health outcomes, compared to those from traditional two-

parent families (Auslander, Thompson, Dreitzer, White, & Santiago, 1997; Harris, Greco, 

Wysocki, Elder, & White, 1999; Overstreet, at al., 1995; Swift, Chen, Harshberger, & 

Holmes, 2006; Whittemore, et al., 2004).  Parents of non-traditional families tend to report 

lower levels of organization, a dimension of family functioning that may be important to 

the lives of children with T1D given the routine monitoring activities required to manage 

T1D (Overstreet, et al., 1995). Overall, more studies are needed to understand the degree to 

which the family environment influences adjustment and metabolic control in children 

with T1D.  

Development of Coping Processes 

  There is accumulating evidence to suggest that child coping processes influence 

adjustment and physical health outcomes in children with T1D. Coping is generally 

understood as a process serving to mobilize, recruit, direct, coordinate, modulate and 

monitor one’s behavioural, emotional and attentional resources in an attempt to adapt to 

stressful or threatening situations (Skinner & Zimmer-Gembeck, 2007). According to 

Lazarus and Folkman’s (1984) seminal work in this area, coping responses involve three 

stages: stressful event, appraisal and response.  
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 Appraisal. The appraisal process initiates the coping processes. Direct and indirect 

social processes influence children’s appraisals of and responses to stressors. Parent-child 

interactions play an essential role in the development of child coping appraisals and 

responses (Power, 2004). Parents implicitly and explicitly influence children’s coping 

through non-verbal communication, modeling, coaching, consequences, praise and 

criticism (Kliewer, Sandler, & Wolchik, 1994; Power, 2004). In families with high levels 

of structure, and low levels of conflict, children develop a sense of autonomy in expressing 

needs and pursuing goals and tend to perceive situations as opportunities for negotiation 

and collaboration (Skinner & Edge, 2002). Conflictual or negative parent-child interactions 

(direct and indirect) may lead children to perceive situations as threatening, see their 

interests as being in conflict with others’ and respond with less adaptive behaviours than 

children raised in less conflictual or negative households. For example, parent criticism 

about blood-sugar management or expressed beliefs about their child developing severe 

medical problems may predispose the child to negatively appraise illness-related stressors 

and developing feelings of hopelessness, futility, frustration or personal failure.  

 In addition to the nature of the stressor, children’s perceptions of competence, 

efficacy and mastery influence their appraisals of stressful situations and coping responses 

(Skinner & Edge, 2002). Self-efficacy is closely tied to one’s appraisals of stressful 

situations. Bandura referred to self-efficacy as one’s subjective judgment of their ability to 

organize and execute courses of action to attain desired goals (1977, 1997). Judgments of 

self-efficacy are situation-specific and influence individual appraisals of stressful situations 

and coping response efforts. Learning and mastering a new skill enhances one’s self-

efficacy in future situations requiring this skill; however a lack of skill or efficacy, 
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decreases confidence in a challenging situation and can lead to less adaptive reponses 

(Grey & Berry, 2004). Coping efficacy reflects one’s satisfaction in handling previous 

problems and anticipated effectiveness in handling problems in the future (Sandler, Tein, 

Mehta, Wolchik, & Ayers, 2000). Studies have found that children who are high in self-

efficacy tend to engage in active, constructive, and support-seeking coping efforts 

(Bandura, 1997; Cole, Michel, & Teti, 1994; Contreras et al., 2000; Kliewer, 1991; 

Nachimias, Gunnar, Mangelsdorf, Parritz, & Buss, 1996; Power, 2004) and those low in 

this characteristic tend to respond with less constructive behaviours, such as anger, 

defiance and avoidance (Deci & Ryan, 1985; Graham, Taylor, & Hudley, 1998, Sandler, et 

al., 2000). Self-efficacious individuals with an internal locus of control tend to take active, 

goal-oriented actions in response to situations (Compas, Banez, Malcarne, & Worsham, 

1991; Rotter, 1966). To date, associations between family functioning and coping 

appraisals in children and adolescents with T1D have not been explored. It may be that, in 

this populations, illness-related coping expectations are also linked to dimensions of family 

functioning such as cohesion, expression, conflict and organization.  
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 Coping responses. Coping responses have been described in a number of ways. 

Lazarus and Folkman (1984) defined coping as either problem-focused (modifying the 

stressor) or emotion-focused (regulating emotional tension and arousal).  Alternatively, the 

approach/avoidance model (Ebata & Moos, 1991; Miller, 1987; Peterson, 1989; Roth & 

Cohen, 1986) posits that approach-oriented coping strategies involve behavioural, 

cognitive, and emotional activities that are focused on a given stressor.  Whereas 

avoidance-oriented strategies involve behavioural, cognitive, and emotional strategies that 

are oriented away from the stressor and serve to avoid it.   

 Compas et al. (2001) reviewed existing measures of child coping processes 

published between 1988 and 2000.  The authors concluded that measures of children’s 

coping responses are methodologically homogenous and possessed questionable 

psychometric properties. Specifically, the majority of scales were theoretically-driven (11 

vs. 3 inductive) and were derived using solely exploratory factor analyses rather than 

conducting confirmatory factor analyses in an additional sample (11 vs. 4). Nevertheless, 

comparable factor structures have been found in a handful of children’s coping measures, 

that is: active, avoidant, distraction and support-seeking coping responses (Ayers, Sandler, 

West, & Roosa, 1996, Connor-Smith, Compas, Wadsworth, Harding, & Saltzman, 2000; 

Walker, Smith, Garber, & Van Slyke, 1997). 

 The development of coping skills involves biological, cognitive, and social 

processes (Derryberry, Reed, & Pilkerton-Taylor, 2003).  The developmental slope of 

children’s coping responses is greatest between five and 12 years of age (Compas, Connor-

Smith, Saltzman, Thomsen, & Wadsworth, 2001; Losoya, Eisenberg, & Fabes, 1998; 

Skinner and Zimmer-Gembeck, 2007). During this period, coping strategies become 
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increasingly situation-specific, problem-focused and cognitively-based (e.g., goal-setting, 

cognitive avoidance, positive self-talk, and wishful thinking become increasingly apparent 

;Band & Weisz, 1988; Brown, O’Keefe, Sanders, & Baker, 1986; Fields & Prinz, 1997; 

Stern & Zevon, 1989).  

 Changes in the structure, organization and flexibility of coping responses have been 

attributed in part to the development of the frontal lobe and associated executive functions, 

such as abstract reasoning, meta-cognition, planning and self-regulation (Compas, et al, 

2001; Derryberry, et al., 2003; Skinner & Zimmer-Gembeck, 2007). Individual differences 

in executive functioning, such as self-direction and emotional control have been posited to 

influence one’s ability to wilfully disengage from threat and regulate emotions (Derryberry 

& Rothbart, 1997; Eisenberg, Fabes, & Guthrie, 1997; Eisenberg, Fabes, Guthrie, & 

Reiser, 2000).  For example, in a study of children ages two to seven, attention shifting and 

focussing abilities predicted the degree to which children were capable of successfully 

following instructions to use a specific coping strategy during a painful medical procedure 

(Salmon & Pereira, 2002). 

   Skinner and Edge (2002) assert that children’s needs for relation, competence and 

autonomy are driving forces behind their coping responses within any given situation. 

Relationships with primary caregivers influence the formation of internal working models 

about themselves, their social environment and their interactions within various social 

contexts. For example, children in cohesive families who experience a strong sense of 

relation with family members tend to seek comfort from caregivers and express their 

concerns. Children from less cohesive families may refrain from seeking support or 

expressing needs. Studies have found that children who are high in perceived competence 
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and have a strong sense of relation tend to engage in active, constructive, and support-

seeking coping behaviours (Bandura, 1997; Cole, Michel, & Teti, 1994; Contreras et al., 

2000; Kliewer, 1991; Nachimias, et al., 1996; Power, 2004). For example, parenting 

dimensions of warmth/hostility, structure/chaos and autonomy/coercion have been found 

to predict children’s tendency to engage in support-seeking, problem-solving and cognitive 

accommodation, respectively, in response to academic stressors (Skinner & Edge, 2002). 

Avoidant coping responses are more common in children of families high in conflict and 

low in cohesion (Power, 2004). In another study, researchers found that the quality of 

family functioning (cohesion, expressiveness and conflict) was positively associated with 

active coping responses in boys but not in girls (Kliewer, Fearnow, & Miller, 1996). 

Family display rules and socialization processes have also been suggested to influence and 

reinforce girls’ emotional expressiveness more than for boys (Zeman, Cassano, Perry-

Parrish, & Stegall, 2006). Thus, the general quality of family interactions may facilitate 

boys’ engagement in active coping behaviours, whereas specific family interactions may 

promote or encourage other coping behaviours in girls. 

 Overall, there is ample evidence for developmental differences in coping style in 

healthy children; however, it is unclear whether such differences would also be found in 

samples of children with T1D and whether the family environment and executive 

functioning also influence children’s illness-related coping expectations and responses.  

Coping with Diabetes 

 Healthy children and children with chronic illnesses tend to use similar coping 

behaviours in response to common, everyday stressors (Boekarts & Röder, 1999). As of 

yet, studies exploring sex differences in the coping behaviours employed by children and 
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adolescents with chronic illnesses have produced inconsistent results (Jaser, et al., 2008; 

Madden, Hastings, & Hoff, 2002; Skinner & Hampson, 2001; Venning, Eliott, Whitford, & 

Honnor, 2007; Wagner, Chaney, Hommel, Page, Mullins, White, et al., 2003). Age-related 

differences in coping style have been found both in the general population and in samples 

of chronically ill children and adolescents (Carson & Bitner, 1994; Losoya, et al., 1998; 

Petersen, Schmidt, Bullinger, & DISABKIDS Group, 2006; Zehnder, et al., 2006). In 

response to medical stressors, younger children tend to engage in behavioural avoidance 

strategies such as distraction and withdrawal (Fields & Prinz, 1997). By adolescence, there 

is greater use of emotion-focussed approach strategies such as positive self-talk, as well as 

cognitive distraction strategies such as diverting attention. In a sample of chronically ill 

children and adolescents, younger children (ages 8 to 12) reported more avoidance 

behaviours and wishful thinking than older children (ages 13 to 16) who were more likely 

to engage in active coping, distraction and support seeking (Zehnder, et al., 2006). Another 

found age-related differences in coping style, but also reported that coping responses 

varied according to the type of chronic illness (Petersen, et al., 2006). Though studies of 

children with chronic illnesses provide some insight into developmental differences in 

illness-related coping behaviours, these findings have yet to be replicated in a sample of 

children with T1D. 

 Studies have linked coping style to adjustment in children and adolescents. Coping 

style is strongly linked to child psychological adjustment. In healthy children and 

adolescents, active coping strategies are associated with lower levels of internalizing 

problems, whereas the use of avoidant coping strategies are related to both internalizing 

and externalizing  problems (Ayers, et al., 1996; Sandler, Tein, & West, 1994). Relatively 
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few studies have explored associations between coping style and adjustment in childhood 

chronic illness (Compas, et al., 2001). Studies of adults with diabetes (types 1 and 2) have 

linked active coping responses, such as problem-solving and positive cognitive reframing 

to greater health and wellbeing (Fisher, Thorpe, DeVellis, & DeVellis, 2007; Talbot & 

Nouwen, 2000). Conversely, a study of children with a chronic illness (6 to 15 years) 

reported negative associations between active coping responses and internalizing 

symptoms (Zehnder, et al., 2006). This study also found that children who sought problem- 

and emotion-focussed supports tended to exhibit greater traumatic stress symptoms one 

year after accidental injury or diagnosis of a chronic illness. An international study 

involving children aged eight to 16 years with various chronic illnesses (i.e., asthma, 

arthritis and diabetes) linked lower levels of active and greater use of avoidant coping 

strategies to child depression and poor health-related quality of life (Petersen, et al., 2006). 

Overall, studies of adults with diabetes and children with chronic illnesses suggest that 

coping responses are linked to adjustment outcomes. However, these associations have yet 

to be confirmed in a sample of children with T1D.  

 Few studies have explored associations between coping processes and metabolic 

control. In a study of 56 children and adolescents aged eight to 18 years with T1D, Reid et 

al. (1994) examined the associations between coping responses to three diabetes-related 

situations (social, diet, finger-prick) and medical adjustment, including metabolic control 

and treatment adherence. Controlling for age, duration of diabetes, and diabetes 

knowledge, the authors found that child reports of active, approach-oriented coping 

responses were positively associated with adherence and avoidant coping responses were 

negatively associated with metabolic control and adherence to blood-sugar monitoring 
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(finger-pricks). Avoidant responses were more common in children who held greater 

responsibility for managing their diet compared to those with less responsibility for such 

tasks. The study by Reid et al. suggests that child coping style is associated with metabolic 

control; however, this finding has yet to be tested directly in a similar sample.  

 There is also some evidence to suggest that cognitive processes, such as self-

efficacy, hopeful thinking and executive functioning are linked to psychological 

adjustment and metabolic control in children with T1D (Daviss, Coon, Whitehead, Ryan, 

Burkley, & McMahon, 1995; Delamater, 2009; Grey & Berry, 2004; Zimmerman & 

Cleary, 2006). In a sample of normal and chronically ill children and adolescents aged 8 to 

18, self-efficacy beliefs were strongly related to hopeful thinking – one’s perceived 

capacity to conceptualize and produce clear goals, and sense of agency and motivation to 

pursue these goals (Snyder, 1994; Snyder, et al., 1991; Venning, et al., 2007). Child coping 

efficacy is significantly positively associated with an active coping style and negatively 

associated with an avoidant coping style (Sandler, et al, 2000). Hopeful thinking has also 

been linked to positive outcomes in children and adolescents with chronic illnesses. A 

study involving a small sample of chronically ill and healthy children and adolescents (8 to 

18 years) found negative associations between child hopeful thinking and symptoms of 

depression and social problems (Venning, et al, 2007). Self-regulatory and executive 

processes such as task-analysis, planning, self- and emotional control are also closely tied 

to self-efficacy (Zimmerman & Cleary, 2006), which has also been linked to metabolic 

control (Johnston-Brooks, Lewis, & Garg, 2002; Littlefield, Craven, Rodin, Daneman, 

Murray, & Rydall, 1992). It may be that the impact of efficacy and hopeful thinking on 
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coping appraisals, along with executive functioning are impacting these outcomes through 

their influences on coping style. 

 There is some evidence that executive functioning may play a role in children’s 

illness-related coping responses, adjustment and metabolic control. Emotional reactivity, a 

dimension of executive functioning, was significantly negatively correlated with health-

related quality of life in a sample of children and adolescents with a chronic illness 

(Petersen, et al., 2006). In another study of adolescents with T1D, attentional control 

difficulties were negatively associated with metabolic control (Leonard, Jang, Savik, & 

Plumbo, 2005). Dimensions of executive functioning such as initiative , one’s ability to 

self-start goal-directed actions, and emotional control, one’s ability to manage emotions 

(vs. frequent emotional outbursts ) may play a role in one’s ability to manage situations 

that arise as a result of having diabetes.   It is possible that one’s ability to initiate goal-

directed actions and regulate emotional reactions plays an important role in their coping 

expectations and style, as well as their ability to adhere to diabetes maintenance tasks – 

processes that are likely to impact psychological adjustment and metabolic control. More 

work is needed to determine the contribution of initiative and emotional control toward 

coping style, psychological adjustment and metabolic control in children with T1D. 

The Mediating Role of Child Coping Processes 

 In healthy children, there is evidence to suggest that the relation between the family 

system and child psychological adjustment is mediated by child coping (Eisenberg, et al., 

1997; Morris, et al., 2007).  Similarly, executive functioning has been found to mediate the 

association between parent-child interactions and child externalizing problems (Eisenberg, 

Zhou, Spinrad, Valiente, Fabes, & Liew, 2005). In a review on childhood chronic illness, 
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Boekarts and Röder (1999) suggest that social and developmental variables may mediate 

relations between having a chronic illness and psychological adjustment in children. There 

is also some evidence to suggest that associations between the family system 

characteristics, child adjustment and metabolic control are also subject to mediating effects 

of other intervening variables. For example, hopeful thinking mediates the relationship 

between maternal depression and metabolic control in adolescents with diabetes (Lloyd, 

Cantell, Pacaud, Crawford, & Dewey, 2009). Two studies involving children with diabetes 

(Jaser, et al., 2008) and Juvenile Rheumatic Diseases (Wagner et al., 2003), found that the 

association between maternal depression and child depression was partially mediated by 

children’s ability to cope with their illness.  

 Overall, more research is needed to determine the family system characteristics that 

predict adjustment and metabolic control in children and adolescents with T1D, explore the 

mediating role of coping processes, as well as age and sex differences in these associations. 

Models of Coping and Adaptation 

 Currently, researchers and practitioners tend to adopt a biopsychosocial approach to 

understanding and treating chronic illness, bridging the link between behavioural, 

developmental and biomedical sciences. According to the biopsychosocial perspective, 

wellness is a product of the complex interplay of biological, psychological, and social 

phenomena. Bronfenbrenner’s (1979) social-ecological system-theory of human 

development organizes developmental phenomena according to a series of concentric 

bidirectional influences including the microsystemic characteristics of the child (e.g., 

temperament, sex, age), as well as mesosystemic (e.g., family system, ethnicity, cultural 

norms, and social class) and macrosystemic influences (e.g., developmental timing and 
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historical context) (Bronfenbrenner & Morris, 1998). Guided by this framework, 

researchers and practitioners approach adjustment to chronic illness from a perspective that 

includes the individual, psychosocial and developmental factors. The social-ecological 

system-theory of human development has had the greatest impact on the study of 

adaptation to chronic illness (Thompson & Gustafson, 1996). 

 One example is the transactional stress and coping model (Thompson, Gil, 

Burbach, Keith, & Kinney, 1993; Thompson, Gil, Keith, Gustafson, George, & Kinney, 

1994; Thompson, Gustafson, Hamlett, & Spock, 1992). Here, illness-stress-coping 

processes are placed within an ecological-systems-theory perspective, whereby adaptation 

is reflected in health and adherence as well as in psychosocial adjustment (Figure 2). 

Guided by seminal work by Lazarus and Folkman (1984), this model captures both the role 

of expectations (appraisal) and coping methods (style) on child adaptation to chronic 

illness. Adaptation reciprocally effects and is affected by child illness and demographic 

characteristics, coping processes (expectations), coping style, as well as parent adjustment. 

In turn, parent adjustment is impacted by cognitive, coping and family adaptational 

processes. Child and parent adjustment exert reciprocal influences on these adaptational 

processes. While illness severity and SES are precursors of child and parent adaptation, 

this model does not include other important influences and indicators of adjustment to 

chronic illness, such as treatment modality/adherence, family life-stress and child 

executive processes. It also does not consider the role of physical health outcomes, such as 

metabolic control, as indicators of adaptation to illness.   

 The Childhood Adaptation Model to Chronic Illness: Diabetes Mellitus (Figure 3) 

identifies influences on adaption to T1D in children and adolescents (Grey & Thurber, 
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1991; Whittemore, Jaser, et al., 2010). In this model, adaptation is conceptualized as “the 

degree to which an individual responds physiologically and psychosocially to the stress of 

living with a long-term illness” (Whittemore, Jaser, et al, 2010, p. 247).  Informed by 

ongoing research and literature reviews, this model has been refined to include three broad 

domains that directly and indirectly impact adaptation to illness: 1) individual and family 

characteristics, 2) psychosocial responses, and 3) individual and family responses. 

Physiological and psychosocial adaptation (metabolic control and quality of life) are 

affected by individual and family characteristics, including: age, sex, duration of illness, 

SES, ethnicity, treatment modality, puberty and the family environment. These 

characteristics are also posited to impact psychosocial outcomes (depression, anxiety, 

stress and behaviour disorders), child responses (coping, self-efficacy and social 

competence) and family responses (family functioning). Child self-management is a 

separate response domain, as it has been found to be both a predictor and an outcome of 

psychosocial processes and adaptation. This is a recursive model in that adaptation 

outcomes influence future adaptation processes. This model has demonstrated some utility 

in studying psychosocial predictors of metabolic control (Whittemore, Grey, Lindeman, 

Ambrosino, & Jaser, 2010); however, a broader model encompassing developmental 

processes is needed. For example, finer distinctions between child and family responses 

are needed in order to encourage explorations of the unique, distinct contributions of the 

family system (i.e., family stress, family functioning and parent mental health) toward 

child coping processes (i.e., appraisal, coping style initiative and emotional control), 

metabolic control and psychological adjustment.   
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 Morris et al.’s (2007) tripartite model of familial influences identifies key parent 

and child influences on the development of emotion regulation and other coping and 

adaptation processes (Figure 4).  This model adopts a developmental perspective, linking 

distinct socialization processes (i.e., family climate, parenting and observational learning) 

to children’s emotion regulation and adjustment. The authors also posit that these 

processes are further influenced by parent characteristics such as reactivity, regulation, 

mental health and familial history. Child characteristics, such as emotional reactivity and 

age are posited to moderate relations between the family environment, emotion regulation 

and adjustment. Consistent with previous theoretical and empirical work suggesting that 

parenting, child coping and child adjustment mutually influence one another (Berg-

Nielsen, Viakn, & Dahl, 2002; Grant, Compas, Stuhlmacher, Thurm, McMahon, & 

Halpert, 2003; Wachs, 2000; Weems & Silverman, 2006), child adjustment is both an 

outcome and a predictor of interactions within the social environment. Compared to the 

above-mentioned theories of adaptation to illness, the tripartite model does not 

conceptualize regulation as a process. 

 In the present study, a new model of adaptation to chronic illness is proposed and 

validated in a sample of children and adolescents with T1D (Figure 1). This model adopts 

a biopsychosocial approach to coping, health and wellbeing. It is posited that the 

associations between the family system, child psychological adjustment and metabolic 

control are mediated by coping processes (appraisal, coping style, initiative and emotional 

control) and moderated by child characteristics such as age and sex. The family system is 

posited to have direct and indirect effects on child adjustment through child coping, 
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whereas metabolic control is conceptualized as an outcome of family system variables, 

child coping processes and psychological adjustment.   

Goals and Research Strategy 

 This study has three over-arching goals. The first is to explore and identify 

developmental differences that characterize coping processes and adjustment outcomes 

among children and adolescents with T1D. The second is to identify the family system and 

child characteristics that are associated with child coping processes, psychological 

adjustment and metabolic control. The final is to test a structural model that verifies the 

associations between these variables once placed in constellation with one another. The 

following specific questions will be addressed:  

A) What child coping processes and adjustment outcomes characterize children and 

adolescents with T1D?  

1. Age and sex differences in coping processes, adjustment and metabolic control 

were explored. It was hypothesized that older children (ages 13 – 17) would exhibit 

more active coping, distraction, and support seeking behaviours. Younger children 

(ages 8 – 12) were expected engage in more avoidance coping behaviours. Girls 

were posited to engage in greater levels of support-seeking coping behaviours 

overall.  

2. Child hopeful thinking and coping expectations would be significantly associated 

with coping style, initiative and emotional control. Specifically, children exhibiting 

fewer difficulties with initiative and emotional control were expected to report 

greater levels of hopeful thinking, positive coping expectations and active coping 

behaviours, and lower levels of avoidant coping behaviours.  
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3. Child coping processes (coping expectations, coping style, initiative and 

emotional control) were expected to be negatively associated with child adjustment. 

In particular, active coping responses were posited to be associated with fewer 

internalizing problems, whereas avoidant coping responses were hypothesized to be 

positively associated with internalizing and externalizing problems.   

4. Active and avoidant coping styles were expected to predict child adjustment. 

5. Age and sex differences in adjustment were also expected, whereby adolescents 

were posited to exhibit greater adjustment problems compared to younger children. 

In particular, adolescent girls are expected to exhibit greater adjustment problems 

compared to adolescent boys.  

6. With respect to the administration of insulin, greater levels of shared 

responsibility were expected in adolescents compared to children.  

B) Which family system characteristics predict child coping processes and adjustment? 

Which coping processes are associated with child adjustment? 

7. Associations between family system variables (life-stress, parent mental health 

and family functioning) and other family characteristics were explored. It was 

hypothesized that family functioning would be positively associated with active 

coping and support-seeking behaviours, and negatively associated with avoidant 

coping behaviours. Active coping responses were expected to be more prevalent in 

children of families with greater levels of cohesion and lower levels of conflict. 

Support-seeking coping strategies were posited to be more prevalent in children 

from families high in cohesion. 
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8. Family functioning, parent symptoms of poor mental health and stressful life 

events were hypothesized to  predict significant unique variance in child coping 

style. 

9. Family functioning was hypothesized to be positively associated with child 

hopeful thinking. In particular, parent mental health was expected to be negatively 

associated with child coping expectations. 

10. It was hypothesized that family stress, functioning and parent mental health 

would be a significant predictor of child psychological adjustment. 

C) Which child and family characteristics predict child metabolic control?  

11. Metabolic control problems were hypothesized to be negatively associated with 

child adjustment problems, as well as child age and duration of illness. Metabolic 

control problems were expected to be associated with child coping processes 

(coping expectations, coping style, initiative and emotional control). It was also 

hypothesized that metabolic control difficulties would be more prevalent in girls.  

12. It was hypothesized that greater levels of metabolic control would exist among 

children and adolescents who used an insulin pump and who shared the 

responsibility of monitoring injections with their parents (vs.  those who had sole 

responsibility).   

13. Family system variables (stress, parent mental health and family functioning) 

were hypothesized to be significantly associated with child metabolic control. 

Global family functioning (cohesion, organization, expressiveness, and conflict) 

was expected to be a significant predictor of child metabolic control. 
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D ) What are the mediating and moderating variables that influence associations between 

child and family characteristics, child adjustment and metabolic control? 

14. Duration of illness was hypothesized to mediate the associations between child 

age and metabolic control. 

15. The relation between parent mental health and metabolic control was 

hypothesized to be mediated by global family functioning.  

16. Coping processes (style, expectations, initiative and emotional control) were 

posited to mediate associations between the family system predictors (i.e., parent 

mental health, global family functioning and life stress) and child outcomes (i.e., 

psychological adjustment and metabolic control). Specifically, active and avoidant 

coping behaviours were hypothesized to mediate the relations between the family 

system and child adjustment and metabolic control.  

17. Age and sex were expected to have moderating effects on the associations 

between predictor and outcome variables. 
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Method 

Participants 

 Inclusion criteria. Children and adolescents with T1D were recruited from an 

outpatient pediatric diabetes clinic. To be included in the study, caregivers had to meet the 

following criteria: (a) Oral and reading competency in English (minimum grade nine 

reading level), or have access to an individual capable of providing language support (e.g., 

family member); and (b) surrogate primary caregivers (e.g., foster parents) must have been 

providing full-time care for the child for at least one-year prior to the study.  Children had 

to meet the following criteria: (a) Between eight to 17 years of age;  (b) oral and reading 

competency in English (minimum grade two reading level), or have access to an individual 

capable of providing language support (e.g., family member);  (c) no comorbid conditions 

involving physical, neurological, intellectual or developmental impairments, or any other 

severe chronic illnesses (excluding thyroid or endocrine problems); and (d) no palliative or 

oncological care within the past year. Participants not meeting the above criteria were 

excluded from the study. In families where more than one sibling was attending the 

diabetes clinic (i.e., more than one child in the family had T1D), both siblings were 

included in the study. 

 Informed consent. Prior to the data collection period, approval was received from 

both University and Hospital research ethics boards. In accordance with the university and 

hospital ethical guidelines and regulations, caregivers and children entering the clinic 

received a Letter of Information and were informed by nursing staff of the study being 

conducted on-site (Appendix A).  They were asked whether they consented to speak with 

the student researcher and participate in the study. The researcher approached only those 
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families where consent was received by both caregivers and children. Written consent (and 

assent) were collected from both caregivers and children (Appendices B and C). 

Participants’ privacy and confidentiality were protected by identifying questionnaires with 

a participant number, and storing all written or transcribed information in a securely locked 

cabinet, in a locked room1. Participants were informed that the content of certain 

questionnaires might be private in nature or mildly upsetting, and that completing 

questionnaires may be time-consuming or frustrating.  Participants were also informed of 

potential personal benefits from sharing their thoughts, feelings and experiences, as well as 

potential gains for the community at large.  Participants were free to withdraw from the 

study and were assured that their decision to participate (or not) would not impact the 

treatment received at the clinic. As a token of appreciation for their time and participation, 

children received a small gift (approximately $2.00 in value) and caregivers received a $10 

parking day pass on the day they completed forms at the clinic. Due to delays in securing 

parking passes, a small portion of the first participants recruited (n = 19) received their 

parking passes by mail.  

 Target sample size. Because few studies have examined the associations between 

family system variables, coping style, psychological adjustment and metabolic control in 

children and adolescents with T1D, calculations of power using effect size could not be 

effectively estimated (Cohen, 1988). However, it has been suggested that a minimum of 40 

participants per predictor is sufficient to ensure adequate statistical power (Cohen & 

Cohen, 1983). Others recommend 104 + kpredictors (Green, 1991) or a 20:1 ratio of 

                                                 

1 All personal information will be shredded five years after the completion of the study. No identifying 
information will appear in any publications of the findings from the study. 
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participants per predictor (Tabaschnik & Fidell, 1996) in order to ensure adequate power 

and minimize the risk of small effect sizes.  Miles and Shevlin (2001) recommend a 

minimum sample of 150 participants for studies involving up to 10 predictor variables, 

provided that anticipated effect sizes are within the moderate to high range. Given that 

multiple regression analyses are expected to involve a maximum of six possible predictors, 

the intention was to recruit a minimum sample of 111 to 240 participants. 

Sample  

 Three hundred and twenty eight families met the age criterion at the start of the 

data collection period. Of these, 75 were excluded because of failure to meet one or more 

of the criteria for inclusion: Seven patients were excluded because they were receiving 

treatment for type 2 diabetes (9.3%), two had not been formally diagnosed with diabetes 

(2.7%), 27 were unable to complete the forms because they did not possess the minimum 

required level or oral/written language competency and did not have access to language 

supports (36.0%), three surrogate caregivers had not lived with the child for more than 

one-year (4.0%), nine patients attended the clinic without a primary caregiver (12.0%), and 

28 were excluded due to other comorbid physical or mental health conditions (37.3%), 

including asthma (n  = 3), epilepsy (n = 2), celiac disease (n = 6), autism (n = 7), or other 

severe health conditions (n = 12). Of the remaining 253 eligible families, 202 agreed to 

participate (80.0% participation rate). One hundred and sixty eight participants (83.2% of 

the sample) completed both stages of data collection, whereas 34 completed only the T1 

questionnaires (16.8%). No participants withdrew from the study.  

 One hundred and thirty participants (64.4% of the sample) completed the T2 

questionnaire by telephone interview. Twenty four participants (11.9%) agreed to complete 
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both sets of questionnaires during their clinic visit.  Seventeen participants (8.4%) who had 

not been able to complete the T2 telephone questionnaire agreed to complete the paper 

questionnaire during their next follow-up visit at the clinic.  In the last three months of the 

data collection period, 14 participants (6.9%) submitted completed paper questionnaires to 

the clinic staff (in a sealed envelope and stored in a locked, secure drop box). There were 

no statistically significant differences between study completers (T1 and T2) from non-

completers (T1 forms only) on relevant variables (i.e., parent, child sex, child age, family 

income, family size, age of diagnosis, time since diagnosis and metabolic control).   

 Sample demographic characteristics are presented in Table 1. More males (56.9%) 

were represented in the sample than females (43.1%). There were slightly more 

adolescents (13 – 17 years old; 55.0%) than younger children (45.0%). Thirty four 

questionnaires were completed by fathers (16.8%), the remainder were completed by 

mothers (83.2%). The majority of caregivers married (70.3%) versus single (6.9%), 

common-law (7.9%), divorced (9.5%), separated (5.0%) or widowed (0.5%). The majority 

of families were comprised of four to five individuals (71.8%) versus two to three (17.8%) 

and 6 or more (10.4%).  The largest proportion of caregivers reported a combined 

household income of $100,000 or more (36.1%). The majority of participants were of 

Caucasian or European decent (85.6%). The proportion of participants approaching HBA1C 

metabolic control target levels (53.5%) was similar to the proportion of participants that 

were above target levels (46.5%). 

Procedure 

 The researcher interviewed seven undergraduate applicants and recruited two 

volunteer research assistants to assist with telephone calls during the second phase of data 
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collection. The student researcher provided training, as follows: (a) Briefing on study 

research protocol, privacy guidelines and procedures; (b) reviewing measures to be 

administered by telephone interview with participants; (c) greeting participants, and 

administering telephone questionnaires in a respectful, timely and consistent manner; (d) 

accurate recording of participant responses to standardized questionnaires; (e) problem-

solving hypothetical scenarios (e.g., questions about the study, rescheduling alternate 

times, ending an interview mid-way, disclosures by participants, and referral to support 

and services); and (f) role-playing telephone interviews. To ensure consistency, the 

researcher supervised and provided feedback on initial telephone calls until the assistants 

demonstrated an appropriate level of competence in independently conducting the 

structured telephone interviews. A toll-free hotline and voice-mail service was established 

to facilitate communication between participants and researchers. 

 Survey data were collected though convenience (non-probability) sampling from an 

outpatient pediatric diabetes clinic at a hospital in Southern Ontario, between February and 

November of 2010. To protect the time commitment required from the participants, a 

portion of the study questionnaires were completed during the initial clinic visit (Time 1: 

T1). The remaining questionnaires were administered by telephone interview or paper 

questionnaire during a later appointment at the clinic (Time 2: T2). Despite the two-stage 

data collection process, this study is cross-sectional in nature, given that questionnaires 

were completed once and the information collected represents a single time period.  

 On the day of first contact, the student researcher joined families at a designated 

private space within the diabetes clinic, typically an examination room. The researcher 

reviewed the letter of informed consent with participants (Flesch-Kincaid reading level = 
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9.1), described the study procedures and answered questions about the study. Once written 

informed consent was obtained, parents completed the demographic, child health and 

family life events questionnaires. The researcher also sought informed assent/consent from 

children. Caregivers indicated weekdays (daytime or evenings) that they would like to be 

contacted by telephone to complete the second part of the study. Written assent was 

received from participants eight to 15 years of age, and written consent from those 16 to 17 

years of age (Flesch-Kincaid reading level = 1.0). Children completed two self-report 

questionnaires.  

 Archival data from patient records were retrieved in order to obtain the child 

HbA1C test scores for that day. On two occasions, participants were returning for a follow-

up visit and did not undergo an HbA1C test. In these cases, the researcher obtained the most 

recent test score (obtained 1-2 months previous). Parents returned all forms in a sealed 

envelope to the student researcher or a member of the “circle of care”.    

 Participants were randomly assigned to a telephone interviewer. During T2, the 

student researcher and two research assistants contacted caregivers by telephone to 

complete four additional questionnaires. The telephone script appears in Appendix D. 

Participants completed the telephone interview 40 days later, on average (SD = 29, Range 

= 2 - 240 days). The primary reason for the delay between Times 1 and 2 was due to 

difficulties contacting participants. A number of participants had to be contacted several 

times before the interviewer could reach them, or participants indicated by voice mail a 

specific date/time when they could be reached.  

 In the beginning of the telephone conversation, participants were reminded of their 

rights to privacy and permission to withdraw. Instructions were standardized across 
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interviewers and questionnaires were administered in the same order. If time permitted, 

participants were invited to share their experiences in caring for a child with diabetes 

(Appendix E). Participants that were unable to complete all items in one session were 

invited to schedule another appointment to complete the remaining questionnaires by 

telephone at another convenient time. 

 By the fourth month of data collection, it became apparent that there would be 

sufficient time for participants to complete all questionnaires on-site (measures for T1 and 

T2). Thus, after consenting to the study, participants were given the option of completing 

all questionnaires on-site, or completing the T2 questionnaires by telephone interview. 

Already recruited participants that had not yet completed the T2 telephone questionnaire 

were also invited to complete a paper version of the same questionnaire during their next 

follow-up visit at the clinic. Over the last 3 months of the data collection period, a portion 

of these participants submitted the paper questionnaire to the clinic staff, rather than the 

researcher.  Upon completion, forms were placed in a sealed envelope, returned to clinic 

staff, and stored in a locked, secure drop box until they were collected by the student 

researcher. On average, participants completed the paper version of the T2 questionnaire 

45 days after the first contact with the student researcher (SD = 34, Range = 8 - 209 days).  

Measures 

 Site licence agreements and permissions to reproduce clinical measures (i.e., 

BRIEF and CBCL) were purchased with the signed support of a qualified supervisor. 

Questionnaires were completed in two stages: T1, during the clinic visit (caregivers and 

children) and T2, by telephone interview or pen-and-paper format during a follow-up visit 

(parent only). All measures were administered once.  
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 Family Demographics and Child Health (T1). Parents completed a demographic 

and child health questionnaire that garnered information on family composition, income, 

ethnicity, as well as information pertaining to their child’s current health, age of diagnosis, 

quality of diabetes management and illness severity (Appendix F). Family structure 

variables were derived based upon information provided on items pertaining to marital 

status and whether there were any custody/visitation arrangements with another caregiver 

not living in the home. Child age was calculated based on the date that forms were 

completed and the birth dates provided. Duration of illness was calculated based on the 

date that forms were completed and the age of diagnosis reported by parents. Given that 

age-related differences have been found in the literature on coping style, as well as mental 

and physical health outcomes in children with T1D, the age variable was dichotomized 

into two groups: Children (ages 8 to 12) and Adolescents (ages 13 to 17).  

 Stressful Life Events (T1). Parents completed the Holmes-Rahe Social 

Readjustment Rating Scale (Holmes & Rahe, 1967), a checklist of 43 major and minor 

stressful life events within the past year (e.g., death of a spouse, divorce, change in health 

of a loved one, change in residence, etc). Each life event is given a specific stress score. 

For example, going through a divorce is given a score of 73, whereas a vacation is given a 

score of 13. Scores are summed to yield a total stress ratio score (Appendix G). Life event 

scales have been widely used as measures of global environmental stress and have been 

found to predict a number of mental and physical health outcomes, across a variety of 

cultural and ethnic groups (Komaroff, Massuda, & Holmes, 1968; Masuda & Holmes, 

1967; Woon, Masuda, Wagner, & Holmes, 1971). Though general populations statistics 

are not available, scores at or below 150 suggest a low risk of stress-related illness, 
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whereas higher scores (i.e., 151-299 and ≥ 300) indicate moderate and high levels of risk 

(Rahe, Mahan, & Arthur, 1970).  In the present study, the administration procedures were 

altered slightly. Caregivers were asked to report all events that members of their household 

had experienced within the past year.   

 Parent Mental Health (T2). Parent symptoms of depression, anxiety and stress were 

evaluated using the Depression Anxiety Stress Scales - Short (DASS-21; Lovibond & 

Lovibond, 1995). This measure is a widely used 21-item questionnaire where respondents 

must report the frequency of symptoms of depression, anxiety, and stress within the past 

week. Obtained scores are then converted into percentiles for each respective subscale, as a 

well as a total symptom percentile score (Appendix H). The DASS–21 scale has 

demonstrated good reliability in both clinical and non-clinical adult samples (Antony, 

Bieling, Cox, Enns, & Swinson, 1998; Crawford & Henry, 2003) and strong evidence for 

internal consistency and convergent validity with measures of positive and negative affect 

(Henry & Crawford, 2005). In the present sample, Cronbach alpha reliability estimates for 

this measure ranged from .80 to .84 (Table 2). No significant differences were found 

between parents who completed the DASS by telephone and those that completed the 

paper questionnaire.  

 Family Functioning (T2). Parent reports of family functioning were garnered with 

the Family Environment Scale – 4th edition. (FES; Moos & Moos, 2009). This scale is 

comprised of 90 true-false items, that provide 10 subscale scores (range 0 to 9) that are 

grouped into three broad family functioning domains: Family (cohesion, expressiveness 

and conflict), Social (independence, achievement, intellectual-cultural and active-

recreational) and Environmental characteristics (moral-religious, organization and control). 
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The FES is a well-established measure of family functioning and has received ample 

empirical support for its reliability, internal consistency, as well as predictive and 

convergent validity (Carver & Jones, 1992; Moos & Moos, 2009; Sanford, Bingham, & 

Zucker, 1999). Though norms for family functioning have not been established, 

researchers have found a one-point mean difference between normal and distressed 

families (Moos & Moos, 2009). For the present study, parents completed the cohesion, 

conflict, expressiveness and organization subscales (36 items in total; Appendix I). In a 

manner similar to the study by Kliewer et al. (1996), scores on the cohesion, 

expressiveness, conflict (reverse scored), and organization subscales were combined to 

create a global family functioning variable.  Seen in Table 2, Cronbach alpha reliability 

estimates for the individual subscales ranged from .46 to .66. The reliability of the global 

family functioning variable was .62, or “questionable”.2 Differences between parents who 

completed the FES by telephone and those that completed the paper questionnaire were 

minimal. Specifically, the mean scores FES total functioning score was slightly higher in 

the subsample of parents that completed this scale by telephone (M = 18.88) compared to 

those who completed a paper version of this scale (M = 17.23, t = 2.02, p < .05). Scores on 

the FES subscales (i.e., cohesion, expressiveness, conflict and organization) were not 

significantly different across both groups.  

 Child Psychological Adjustment (T2). The Child Behavior Checklist (CBCL; 

Achenbach, 1991) was used to evaluate psychological adjustment in children aged six to 

18, within the past six months (not presented in Appendices due to copyright regulations).  

                                                 

2 Gliem and Gliem (2003) site the following rules of thumb for interpreting alpha reliability estimates: > .9 = 
Excellent, > .8 = Good, > .7 = Acceptable, > .6 = Questionable, > .5 =Poor, and < .5 = Unacceptable.   
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The CBCL is a well-established and widely-used instrument of child adjustment and has 

been administered in a number of studies involving children with chronic illnesses and 

T1D (e.g., Duke, Geffken, Lewin, Williams, Storch, & Silverstein, 2008; Jacobson, et al., 

1990 Zehnder, et al., 2006;). This instrument consists of 120 Likert-scaled items yielding 

scores for eight subscales and three broad domains: Internalizing problems 

(anxious/depressed, withdrawn/depressed and somatic complaints); Externalizing problems 

(rule-breaking and aggression) and Total problems (social, thought, attention, Internalizing 

and Externalizing problems).  Subscale and summary scores can be converted into norm-

referenced t-scores, based on sex and age (6-11 and 12-18 year old boys and girls). T-

scores of 65 to 69 are said to be within the “borderline” range of risk of adjustment 

problems, and scores equal to or greater than 70 indicate a “clinically significant” risk of 

adjustment problems. This scale demonstrates good internal consistency and test-retest 

reliability, as well as discriminant, criterion-related and convergent validity (Achenbach & 

Rescorla, 2001). Holmes, Respess, Greer and Frentz (1998) found that the reliability of the 

CBCL Somatic Complaints subscale (i.e., physical complaints without a known medical 

cause) was not significantly compromised in children with T1D compared to a matched 

control group. Norm-referenced scores were calculated using the child’s age when data 

were collected (i.e., T2). CBCL scores were converted into norm-referenced t-scores and 

classified into dichotomous groups [0 = no reported concerns (t ≤ 64) and 1 = borderline to 

clinically significant problems (t ≥ 65)]. Subscale reliabilities in the present sample range 

from .50 to .84 and summary score reliabilities are well above .70 (Table 2). There were a 

number of significant differences found between parents who completed the CBCL by 

telephone and those that completed the paper version of this scale. Specifically, the mean 
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scores for the telephone questionnaires were significantly higher than the paper 

questionnaires (i.e., Internalizing M = 7.35 vs. 4.96, t = 2.53, p < .05; Externalizing M = 

9.31 vs. 5.53, t = 3.10, p < .01; and total problem scores M = 32.49 vs. 21.36, t = 3.24, p < 

.01).  

 Child Executive Functioning (T2). The Behavior Rating Inventory of Executive 

Function (BRIEF; Guy, Gioia, Isquith, & Kenworthy, 2000) is an 86-item parent-report 

inventory of executive functioning in children ages five  to 18, within the past six months. 

Items yield a Global Executive Functioning score, as well as two domain scores: 

Behavioral regulation (inhibition, shifting and emotional control) and Metacognition 

(initiation, working memory, planning and organization, organization of materials and self-

monitoring). Domain and subscale scores can be converted into sex- and age-based t-

scores (8-10, 11-13, and 14-18 year old boys and girls). T-scores of 60 to 64 are indicative 

of “mildly elevated” executive functioning problems, and scores of 65 and above indicate 

“clinically significant” executive functioning problems. The BRIEF has demonstrated 

strong psychometric integrity, including internal consistency, test-retest reliability, as well 

as adequate convergent and discriminant validity with other scales measuring similar 

constructs (Gioia & Isquith, 2004). Parents completed the Initiative and Emotional Control 

subscales (Appendix K). BRIEF subscale scores were converted into norm-referenced t-

scores and classified into dichotomous groups [0 = no reported concerns (t ≤ 59) and 1 = 

borderline to clinically significant problems (t ≥ 60)]. Cronbach alpha reliabilities for the 

BRIEF scales are moderate to high (.78 to .83; Table 2). Significant differences were found 

between parents who completed the BRIEF initiative and emotional regulation subscales 

by telephone and those that completed the paper questionnaire. Specifically, the mean 
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scores for the telephone questionnaires were significantly higher than the paper 

questionnaires (i.e., Initiative M = 12.41 vs. 11.35, t = 2.00, p < .05; Emotional Control M 

= 17.65 vs. 15.57, t = 2.85, p < .01).  

 Child Hopeful Thinking (T1). The Child Hope Scale (Snyder, Hoza, Pelham, 

Rapoff, Ware, Danovsky, et al., 1997) is a six-item self-report inventory for children aged 

seven to 18 (Appendix L). Items address the child’s sense of personal agency and goal-

directed planning. These are summed to yield a total hopeful thinking score. Despite a 

slight positive bias in child self-reports, Snyder et al. (1997) reported good evidence in 

support of the scale’s test-retest reliability, internal consistency, predictive and convergent 

validity. Mean and standard deviations are similar across samples involving normal and 

chronically ill children 7 to 17 years old (Snyder, et al., 1997). Cronbach alpha reliability 

estimates for the Child Hope Scale in the present sample was .86, “good” according to 

Gliem and Gliem (2003) (see Table 2). Reliability estimates were similar in children (8 – 

12; " = .86) and adolescents (13 – 17; " = .85). 

 Child Coping Style (T1). The Children’s Coping Strategies Checklist (CCSC; 

Program for Prevention Research, 1999) evaluates the dispositional coping styles of 

children aged eight to 15.  Children are asked to indicate on a four-point Likert scale their 

likelihood of engaging in various coping strategies in response to a given stressor (0 = “not 

at all” to 3 = “a lot”). The CCSC is derived from the How I Coped Under Pressure Scale 

(HICUPS; Ayers & Sandler, 1996; Sandler, et al., 1994) and included additional 

“expressing feelings” items (Program for Prevention Research, 1999).  Both scales yield a 

factor structure that is comparable to other psychometrically sound coping measures 

(Compas, et al., 2001). Exploratory and confirmatory analyses yielded four, correlated 



43 

(oblique) coping style factors: active coping, distraction, avoidance, and support seeking. 

The original items for the CCSC scale are presented in Table 3. Cronbach’s alpha internal 

consistency reliability coefficients for these original CCSC scale items ranged from low to 

high (Program for Prevention Research, 1999).  

 In the present study, the administration procedure was altered slightly. Children 

were asked to report how they cope with diabetes-related stressors, rather than asking them 

how they respond to any stressor (Appendix M). A portion of the children (n = 46) were 

invited to identify a specific diabetes-related stressor prior to completing the scale. This 

scale concludes with two additional items broadly evaluating their coping expectations for 

dealing with 1) their diabetes (“How well do you think the things you do help make your 

diabetes better?”) and 2) their feelings when stressed about their diabetes (“How well do 

you think that the things you do help make you feel better?”). Seen in Table 2, subscale 

reliabilities range from .74 ‘acceptable’ to .89 ‘excellent’ (Gliem and Gliem, 2003).   

 Reliability estimates for similar in both age groups: active coping (" = .89 for 

children, " = .90 for adolescents), avoidant coping (" = .79 for children, " = .84 for 

adolescents), distraction coping (" = .77 for children, " = .70 for adolescents), and for 

support-seeking coping (" = .81 for children, " = .88 for adolescents). Thus, the pattern of 

responses to distraction and support-seeking coping items seemed to vary more greatly 

between age groups; however, response patterns for active and avoidant coping items were 

more consistent in both age groups.  

 Metabolic Control (T1). During clinic appointments, hospital nursing staff and 

physicians routinely test and monitor child metabolic control (HbA1C). Individual HbA1C 

test results are noted on a daily clinic patient record sheet. Scores were recorded by the 
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student researcher on the Demographic and Health Information Form.  HbA1C scores range 

from 0.0 to 14.0, with lower scores indicating better metabolic control within the past three 

months. The equipment available at the clinic could not compute scores greater than 14.0. 

In such cases, HbA1C scores greater than 14.0 were recorded as “15”.  In its original form, 

this variable a continuous variable and was used as such in most analyses. For certain 

analyses, participant HbA1C scores were dichotomized into two groups: those at or 

approaching target levels (HbA1C  ≤ 8.5) and those above target levels (HbA1C  > 8.5). 

 Seen above, two of the four T2 questionnaires that were completed by parents 

(BRIEF and CBCL) pertained to their child’s functioning and behaviour within the past six 

months. Thus, the period defined by the information obtained on these questionnaires 

overlaps with the period during which T1 data were obtained (i.e., demographic 

questionnaire, Holmes-Rahe Scale, Child Hope Scale and CCSC. The two other 

questionnaires (i.e., DASS and FES), pertained to current parent and family functioning. 

Thus, for the majority of participants (i.e., those who did to complete T1 and T2 

questionnaires on the same day), parent ratings on  DASS and FES  do not directly 

correspond to the information garnered at T1; however the reference period of these 

reports overlaps with the CBCL and BRIEF scales.   

 Parents who completed the T2 questionnaires by telephone differed slightly from 

those that completed the paper-and-pencil version of these questionnaires. Specifically, in 

addition to higher scores obtained on the FES Total, CBCL Adjustment Problem, and 

BRIEF scales, parents who successfully completed these scales by telephone tended to 

have older children (Mage = 13.44 vs. 12.63). The mean difference between both groups 

approached significance (t = 1.77, p = .08). 
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Data Analysis 

 The SPSS statistical package version 19 was used to calculate descriptive, 

correlational and multivariate statistics, and conduct an exploratory factorial analysis of the 

adapted Children’s Coping Strategies Checklist. Structural equation modeling was 

conducted with the IBM SPSS-AMOS program version 19. In all cases, p ≤ .05 (2-tailed) 

was considered significant. Corrections for multiple comparisons and correlational 

analyses were not executed, due to the fact that preliminary analyses were primarily 

exploratory in nature with the intention of identifying key correlates to be used as 

predictors in regression analyses, tests of mediation and structural equation modeling.  

Results 

 Prior to uni- and multi-variate analyses, an exploratory factor analysis was 

conducted on all items of the original CCSC scale. Given that the population and 

administration procedures of the CCSC were different than those for the original scales, 

replicating the CCSC factor structure was considered essential in order to establish scale 

reliability and validity. Results and the selected items for the adapted CCSC scale appear 

in Appendix N. 

 Descriptive statistics. Seen in Table 4, the children attending the clinic were 13 

years of age on average. The average age of diagnosis was 7.7 years (SD = 3.93). Average 

HbA1C scores were approaching target levels (M = 8.84, SD = 1.95). Significantly more 

adolescents (13–17 years old) had high or above target HbA1C scores (85.5%) compared 

to younger children (8–12 years old; 37.4%), P2 (1) = 5.6, p < .05. The majority of the 
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children were receiving insulin via injections (62.4%) rather than an insulin pump (37.1%).  

These rates were the same in older vs. younger children (p > .05).  

 The item evaluating illness severity was not included in further analyses, due to the 

fact that several participants (10% of the sample) opted not to complete the item because it 

did not reflect their understanding of diabetes and the remaining responses did not generate 

sufficient variability. Comments such as “You either have it or you don’t” and “I think 

diabetes is equally severe for all children” were often reported by caregivers when they 

met with the researcher.  

 Child coping. Forty one children were invited to report specific personal examples 

of diabetes-related stressors. Of these, thirty (73%,) identified at least one stressful 

situation. The most commonly-reported stressors involved concerns about managing and 

maintaining metabolic control: having an extreme high- or low-blood sugar test results (n 

= 7), worrying about having high/low blood sugar (n = 5), and uncertainty regarding their 

diabetes regime (i.e., determining food portions and insulin boluses; n = 5). A small 

proportion of the participants identified other stressors such as forgetting or being without 

items important to maintaining blood sugar (i.e., insulin or food; n = 4), disruptions to 

daily routines (e.g., visits with doctor, unable to stay over at friends’ place, etc.; n = 3), 

frustrations and conflict about food restrictions (n = 3), general problem-solving (n = 3), 

pain from injection/pump (n = 2), and frequent colds (n = 1). 

 Participants reported using a variety of coping strategies. The statement “Exercise 

for me is a like a release. So is talking to my friends, listening to music and singing. 

Getting angry helps me release, but in the long run it doesn’t help anyone” clearly 

demonstrates the variety of methods a child may use to cope with diabetes-related 
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stressors. Distraction strategies were the most highly reported, on average, followed by 

active and avoidant coping. Support seeking strategies were the least commonly reported 

in the sample.  

 Child adjustment. Compared to problems with initiative, emotional control 

problems were most prevalent on the BRIEF (Table 5). On the CBCL, thought problems 

and rule-breaking behaviours were most commonly reported. Close to one-third of the 

sample exhibited borderline to clinically significant internalizing (22.6%), externalizing 

(26.2%) or total (27.4%) adjustment problems.  

 Family characteristics. Family environment characteristics are reported in Table 6. 

Family stress ratings were mostly within the low range (64.6 %, vs. 29.8% moderate and 

5.4% high risk). On the FES, family functioning mean scores were more similar to those in 

general population estimates than those from distressed families (Moos & Moos, 2009), 

indicating generally strong levels of cohesion, expressiveness and organization, and lower 

levels of conflict. On the DASS-21, caregiver reports of mental health symptoms were 

consistent with previous general population estimates of depression and anxiety using this 

scale (Henry & Crawford, 2005). Parent stress ratings were slightly higher than previous 

estimates. Ratings of stress, family functioning, parent mental health and child adjustment 

provided by mothers did not differ significantly from those provided by fathers. 

Developmental Differences in Child Coping Processes and Adjustment 

  Prior to conducting bivariate tests of key variables, tests of normality were 

calculated. Visual examination of the stem and leaf plots suggested that several variables 

were skewed, with the exception of the family life events score, HbA1C scores, and four 

coping styles which appeared to be normally distributed. Skewness and kurtosis statistics 
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indicated that most variables met the assumptions of normality (< 3.0). Kolmogorov-

Smirnov tests of normality suggested that several key variables deviated significantly from 

normality (i.e., CBCL, BRIEF & DASS). Visual inspection of Q-Q Plots (normal and 

detrended) also pointed to general problems in meeting normality assumptions across these 

scales. Logarithmic and square-root transformations were attempted on all problematic 

variables but were not effective in improving the overall shape of the distributions. The 

distribution of scores for most summary scales were sufficiently improved once converted 

into norm-referenced t-scores (BRIEF and CBCL subscales) and percentile scores (DASS 

subscales). This had the effect of compressing extreme scores from the tails and improving 

results on tests of normality, while preserving the meaning of scores and comparability 

across groups. Norm-referenced scores have been used in similar studies of children with 

diabetes (e.g., Leonard, et al., 2005) and other chronic illnesses (e.g., Lande, Adams, 

Falkner, Waldstein, Schwartz, Szilagyi, et al., 2010; Zehnder, et al., 2006), converted 

parent mental health, child executive functioning and adjustment scores are presented in 

Table 7. Further analyses involving the CBCL scale involved the summary scores, rather 

than the subscale scores, given the low reliabilities attained on the subscale items in the 

study sample.  

 Hopeful thinking and efficacy scales. Bivariate analyses yielded a high level of 

concordance between the items on the hopeful thinking scale and the two CCSC coping 

expectations items. Specifically, the hopeful thinking and coping expectations scores 

showed moderate to high inter-item correlations and correlated with similar other scales 

(Table 8). Factor analytic procedures (PCA with Varimax rotation) were undertaken to 

explore the possibility of combining these items into a single variable, as this would 
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minimize the ratio of potential predictors to participants in future analyses. Parallel 

analyses, minimum average partial tests, as well as Kaiser Eigenvalues >1 and scree tests 

pointed to one factor (54% of variance accounted for).   Item communality statistics were 

moderate to high (.40 to .63) and rotated component factor loadings were well above the 

minimum acceptable level of .40 (Hinkin, 1998). Taken together, the high level of 

concordance between the items and their similarity in content to another measure of coping 

efficacy (Sandler, et al., 2000) supported the decision to combine these items into a single 

variable. Ratings were weighted equally and combined into a single score (out of 5), 

named “efficacy”. Previous hypotheses involving the hopeful thinking variable remain the 

same; however, these same associations were expected for the efficacy variable.  

  Age and sex differences in coping style. Independent t-tests were conducted to test 

hypotheses regarding age- and sex-differences in coping style. Contrary to hypothesis 1, 

younger children (aged 8 – 12) and adolescents (aged 13 – 17) reported relatively equal 

rates of active, avoidant and distraction coping strategies. On average, children reported 

similar coping behaviours, compared to adolescents; however, children reported 

significantly more support-seeking coping behaviours (M = .94, SD = .58) than adolescents 

(M = .77, SD = .67), t(200)  = 1.94, p =.05, r = .143 (Table 9). Seen in Table 10, boys 

reported greater use of distraction strategies overall (M = 1.64, SD = .72) compared to girls 

(M = 1.38, SD = .68), t(200)  = 2.55, p  = .01, r = .18. Consistent with hypothesis 1, girls 

                                                 

3 Calculated effect size (Rosenthal, 1991) 

  



50 

reported greater use of support-seeking strategies overall (M = 1.00, SD = .68) compared to 

boys (M = .73, SD = .57), t(200)  = -3.00, p  < .01, r = .23.  

 Sex differences were most pronounced when comparing across age groups (Table 

11). Adolescent girls reported greater use of support-seeking strategies overall (M = .98, 

SD = .75) compared to adolescent boys (M = .63, SD = .57), t(77.02) = -2.68, p <.01, r = 

.09, but not younger girls (M = 1.02, SD = .60). Avoidant coping behaviours were higher in 

adolescent boys (M = 1.05, SD = .71) compared to adolescent girls (M = 1.28, SD = .68) 

and younger boys (M = 1.05, SD = .71). This difference was significant, when comparing 

adolescent boys to younger boys, t(113) =  2.40, p < .05, r = .22,  and approached 

significance when comparing adolescent boys to girls, t(109) =  -1.79, p = .07, r = .17. On 

average, adolescent boys reported significantly greater use of distraction coping behaviours 

(M = 1.59, SD = .70) in comparison to adolescent girls (M = 1.25, SD = .64), t(109)  = 

2.64, p < .01, r = .09.  

 Bivariate tests revealed a number of significant associations between child coping 

style, efficacy, initiative, emotional control and child outcome variables (Table 12). Given 

that Pearson correlations require normality, variables were correlated with BRIEF and 

CBCL t-scores, rather than raw scores.  Non-parametric Spearman Rho tests of association 

were not employed to ensure consistency in the bivariate associations reported and 

consistency of variables across uni- and multi-variate analyses.  

 Associations between coping style, initiative and emotional control. Consistent with 

hypothesis 2, child efficacy was significantly associated with active (r = .37) and avoidant 

coping behaviours (r = -.36; ps <.01). Also as expected, children reporting greater levels of 

coping efficacy were said to exhibit fewer problems within the executive functioning 
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domains of initiative and emotional control. Specifically, there was a significant negative 

correlation between child efficacy, initiative (r =  -.48) and emotional control (r = -.38; ps 

< .01). Avoidant coping behaviours were also positively correlated with problems with 

initiative (r =  -.24) and emotional control (r = .34; ps < .01). Other coping styles were not 

significantly correlated with both executive functioning variables.  

 Associations between child coping processes and adjustment. Consistent with 

hypothesis 3, controlling for the effects of sex and age, avoidant coping was significantly 

correlated with all CBCL subscales (rs = .25 - .35, all ps < .01). Though adjustment 

problems were not significantly correlated with other coping styles (active, distraction and 

support-seeking), these results partially supported the third hypothesis. Other coping 

processes, namely child initiative and emotional control problems were positively 

associated with adjustment problems (r = .58 to .70 for emotional control and r = .47 to .61 

for initiative; ps < .01). Problems with initiative were significantly correlated with CBCL 

Attention problems (r = .52, p <.01), as well as problems with emotional control (r = .50, p 

<.01), lending support for the construct validity of these scales.  

 Coping style as a predictor of child psychological adjustment. Linear, hierarchical 

regression analyses (blockwise) were conducted to test hypothesis 4, that child coping style 

would be a predictor of child psychological adjustment t-scores. Three models (Table 13) 

involving avoidant coping as the predictor were tested, given that this was the only coping 

style that was significantly correlated with internalizing, externalizing and total adjustment 

problems. Regression analyses were performed in two stages. The first identified 

significant predictors to be entered as control variables in the second stage.  Analyses were 
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also screened for potential problems with collinearity, normality of residuals, and 

homoscedasticity and outliers to be removed. 

 As expected, avoidant coping predicted small but significant portion of variance in 

child internalizing, externalizing and total adjustment problems.  In Model A, child age 

was entered as the control variable, given that this variable was a significant correlate of 

child Internalizing problems. In step 1, age was revealed to be a significant predictor of 

Internalizing problem t-scores ($ = .199, p = .01), such that the incidence of internalizing 

problems was more prevalent among older children compared to younger children. Child 

age was thus entered as the control variable against which avoidant coping was compared 

in step 2. Controlling for child age, an avoidant coping style ($ = .25, p < .01) predicted 

significant additional variance in child internalizing problems [F(2,165) = 11.50, p < .01, 

R2 = .09].  

 In step 1 of Model B, income was revealed to be a significant predictor of 

externalizing problem t-scores ($ = -.15, p = .05), such that externalizing problems were 

more prevalent in lower income families4. Controlling for income, an avoidant coping style 

($ = .31, p < .01) predicted significant additional variance in child externalizing problems 

[F(2,161) = 10.81, p < .01, R2 = .12].   

 Finally, family income was entered as the control variable in Model C, given that 

this variable was a significant correlate of total adjustment problem t-scores. In step 1, 

                                                 

4 The association between family income and child externalizing and total adjustment problems were no 

longer maintained after controlling for family composition (single vs. two-parent), suggests that family 

composition accounts for the association between these variables.  
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income was a significant predictor of total problem scores ($ = -.17, p < .05) such that total 

adjustment problems were more prevalent among lower income families. Controlling for 

income, an avoidant coping style ($ = .30, p < .01) predicted significant additional 

variance in child total adjustment problems [F(2,161) = 10.76, p < .01, R2 = .11]. Overall, 

hypothesis 4 was partially supported, as child avoidant coping behaviours significantly 

predicted child adjustment problems, after controlling for age and income, but not active 

coping.  

 Age and sex differences in child adjustment. T-tests identified no significant age or 

sex differences in internalizing, externalizing and total problems; however, the proportion 

of borderline to clinically significant social problems in girls (26.8%) was significantly 

higher than in boys (14.4%, P2 (1) = 3.95, p < .05).  

 Sex differences were found when comparing across age and gender subgroups. For 

girls, significant associations were found between age and externalizing (r = .35, p < .01), 

internalizing (r = .28, p < .05) and total adjustment problems (r = .33, p < .01). Supporting 

hypothesis 5, adolescent girls (13 – 17 years old) exhibited greater internalizing problems 

(M = 57.49, SD = 9.38) and total adjustment problems (M = 57.24, SD = 10.44) compared 

to younger girls (8 – 12 years old, M = 48.35, SD = 9.87 for internalizing, t(69)  = -4.00, p 

< .01, r = .43, and M = 48.44, SD = 10.71 for total problems t(69)  = -3.51, p < .01, r = 

.15). Adolescent girls also exhibited greater externalizing problems (M = 54.84, SD = 

10.72) than younger girls (M = 47.76, SD = 11.08), t(69)  = -2.73, p < .01, r = .31. In boys, 

there was a significant association between externalizing problems and child age (r = -.25, 

p < .05). Specifically, adolescent boys exhibited fewer externalizing problems (M = 50.57, 
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SD = 8.78) compared to younger boys (M = 54.17, SD = 9.23), t(95) = 1.95, p = .05, r = 

.20.  

  Age-related differences in responsibility for insulin administration. Consistent 

with hypothesis 6, there was a significant difference between the person(s) responsible for 

administering injections in younger children (8–12 years) in comparison to adolescents 

(13–17 years), P2 (2) = 48.22, p < .01. In younger children, the responsibility of 

administering injections was variable (24.6% child, 27.5% parent, 47.8% both), whereas in 

adolescents the responsibility of administering insulin was primarily on the adolescent 

(81.3% vs. 2.7% parent, 16.0% both). 

 Associations between family system variables. Associations between the family 

system and other family characteristics were  explored (Table 14). Parents who were 

partnered or married reported fewer mental health difficulties, including stress (r = -.23, p 

< .01) and general symptoms (DASS total; r = -.20, p < .01). Controlling for income level, 

parents living with a partner reported slightly lower levels of stress compared to single 

parents (r = -.16, p < .05). Two-parent families with shared custody arrangements reported 

lower levels of family cohesion (Mdns = 8.0 vs. 7.0, KSz
5 = 601, p < .05, r =.19) than 

traditional two-parent families, particularly on items involving a felt sense of family 

togetherness and group spirit (FES items 31 and 61) (p < .01, Fisher’s exact). Family 

stressful life events were not more prevalent in single than in two-parent families. 

 Parent mental health indicators were significantly associated with a number of 

family functioning dimensions. Global distress symptoms (DASS Total) were significantly 

                                                 

5 KSz = Kolmogorov-Smirnov z-statistic: Used when obtained sample yields less than 25 per comparison 
group. 
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correlated with family cohesion (r = -.34), expressiveness (r = -.32), conflict (r = .30) and 

organization (r = -.28; all ps < .01). Symptoms of depression were also associated with 

these dimensions of family functioning (rs =  +/-.31 to.47; ps < .01). Symptoms of stress 

were negatively correlated with cohesion (r = -.26) and expressiveness (r = -.30), and 

positively correlated with conflict (r = .27; ps <.01). A low but significant correlation was 

revealed between parent stress and family organization (r = -.19; p < .05). Symptoms of 

anxiety were significantly negatively correlated with cohesion (r = -.28) and organization 

(r = -.21; ps <.01). A mild negative correlation was revealed between parent anxiety and 

family expressiveness (r = -.19; p < .05). Parent anxious symptoms were not significantly 

associated with reported levels of family conflict.   

Family System Predictors of Child Coping Processes  

 Correlations between the family system and child coping style. Family system 

variables were correlated with each coping style (Table 15).  Hypothesis 7 was supported, 

such that family functioning (FES Total) was negatively associated with avoidant coping (r 

= -.22, p < .01). In particular, avoidant coping behaviours were significantly associated 

with family conflict (r = .20, p <.05), and organization (r = -.16, p < .05).  

 Family system variables as predictors of child coping style. Contrary to 

expectations in hypothesis 8, active and support-seeking coping responses were not 

significantly associated with family functioning. Children’s coping styles were not 

significantly associated with family life-events or parent mental health. Regression 

analyses were conducted to further explore the hypothesis that family functioning 

significantly predicted child coping style. Linear, hierarchical regression analyses 

(blockwise) were conducted to determine the extent to which each aspect of the family 
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system (stress, functioning and parent mental health) accounted for variance in child 

coping style. Analyses were performed in two stages. The first identified significant 

predictors and/or potential problems with collinearity, normality of residuals, and 

homoscedasticity, as well as outliers to be removed.  Assuming issues could be resolved, 

the second analysis included only those predictors that were found to be significant. 

 The first regression analysis revealed no problems with collinearity (i.e., tolerance 

statistics > .20 and VIF = between 1.0 and 2.0). Using Barnett and Lewis’ (1984) stringent 

criteria for small samples (≤100) and three predictors, Mahalanobis distances were well 

below the upper recommended limit of 15.0. Cook’s distances were all below one (Cook & 

Weisberg, 1982). Standardized residuals were normally distributed (Skew and Kurtosis < 

3.0) and in three cases (1.8%), residuals exceeded two standard deviations from the mean. 

One case (< 1.0%) exceeded two and a half standard deviations from the mean, suggesting 

no major problems with heteroscedasticity. Covariance ratio statistics [1 – 3(k +1)/N] did 

not reveal any outliers whose removal would improve model fit (Belsey, Kuh, & Welsh, 

1980).  

 Family system predictors of child avoidant coping are presented in Table 16. A 

small but significant amount of the variance in child avoidant coping style was accounted 

for by the family system [F(3,160) = 3.06, p < .05, R2 = .05]. In particular, family 

functioning was a significant predictor in the regression model (p < .01), but not family life 

events or parent mental health. In the second round of analysis, the family life events and 

parent mental health scores were removed to determine the total variance accounted for by 

family functioning. Family functioning ($ = -.22) accounted for a small but significant 

proportion of the variability in child avoidant coping [F(1,166) = 8.51, p <.01, R2 = .05]. 
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Thus, there was support for the hypothesis that family functioning would be a significant 

predictor of avoidant coping; however, the total variance accounted for by this variable 

was small. 

 Associations between family functioning and child hopeful thinking. Similar to what 

was originally hypothesized regarding hope and coping expectations (9), a number of 

family system measures were significantly correlated with the self-efficacy variable, 

including stressful life events (r = -.21), conflict (r =  -.20), organization (r = .21), FES 

total scores (r =.25), parent depression (r = -.21), parent stress (r = -.29) and DASS total 

scores (r = -.26; all ps < .01, except conflict, p < .05, see Table 15).  

 Family system variables as predictors of child psychological adjustment. 

 Controlling for the effects of child age and family income, a number of family 

system characteristics were significantly associated with child adjustment problems, 

including family life events, family functioning and parent mental health (Table 17). 

Externalizing problems were mildly but significantly correlated with family life events (r = 

.18; p = .05).  The general quality of family functioning (FES Total) was significantly 

associated with child adjustment problems (rs = -.23 to -.38; ps < .01). More specifically, 

family cohesion and organization were significantly negatively correlated with 

externalizing and total problems (rs = -.28 to -.40; ps < .01).  Family conflict was 

significantly positively correlated with all adjustment outcomes (rs = .22 to .40; ps < .01). 

Parent general mental health symptoms (DASS total) were significantly positively 

correlated with child internalizing, externalizing and total adjustment problems (rs = .23 to 

.34; ps < .01). Parent symptoms of depression, anxiety and stress were also positively 
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correlated with internalizing, externalizing and total problems (rs = .16 to .32; all ps < .01, 

except for anxiety p < .05). 

 Results supported a number of the hypothesized relations (10) between family 

system characteristics and child adjustment. Three models were tested to determine the 

degree to which child psychological adjustment was predicted by the family system (stress, 

functioning and parent mental health; Table 18). Given that child age and family income 

were significant correlates of some of the adjustment outcomes, these variables were 

entered as potential control variables in step 1 of the analyses. Variables contributing 

significantly to the prediction of the outcome variable were entered as controls in step 2 of 

the models.  

 Specifically, in Model A, child age was entered in step 1 as a potential control 

variable, given that it was a significant correlate of child internalizing problem t-scores (r = 

.20, p < .01). Here, child age was revealed to be a significant predictor of child 

internalizing problems ($ = .21, p < .01). Age was thus entered as the control variable 

against which the other predictors were compared in step 2 (FES Total and DASS Total 

scores). Family life events scores were not entered because this variable was not a 

significant correlate of the outcome variable. Model A, step 2 accounted for 18% of the 

variability in child internalizing problems. Controlling for child age, parent mental health 

($ = .32, p < .01) predicted significant additional variance in internalizing problems 

[F(3,163) = 12.232, p < .01, R2 = .18]. 6  

                                                 

6 Diagnostic statistics for Tables 20 and 21 are provided in Appendix O (i.e., collinearity statistics, normality 
of residuals, scedasticity and outliers) 
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 In Model B, family income was entered in step 1 given that this variable was 

significantly correlated with child externalizing problems (r = -.18, p < .05). Here, income 

was revealed to be a significant predictor of externalizing problem t-scores ($ = -.16, p < 

.05). Income was thus entered as the control variable against which the other predictors 

were compared in step 2 (family life stressors [Holmes], FES total and DASS total scores). 

Model B accounted for 15% of the variability in child externalizing problems. In step 2, 

income no longer accounted for significant variance externalizing problems; however, 

family functioning ($ = -.32, p < .01) predicted significant additional variance in 

externalizing problems [F(4,156) = 8.011, p < .01, R2 = .17].  

 Given that income was a significant correlate of child total adjustment problem t-

scores (r = -.17, p < .05), this variable was entered in step 1 of  Model C. Income was 

revealed to be a significant predictor of total adjustment problems ($ = -.18, p < .05). 

Income was thus retained as the control variable in step 2 (FES Total and DASS Total 

scores). Family life events were not significantly correlated with adjustment problem t-

scores and were thus not entered as a predictor. Controlling for family income, family 

functioning ($ = -.27, p < .01) and parent mental health ($ = -.24, p < .01) accounted for 

significant additional variance in child total adjustment problems [F(3,159) = 13.708, p < 

.01, R2 = .21].  

 Overall, results supported hypothesis 10 such that, controlling age and income, 

parent mental health and family functioning were significant predictors of child adjustment 

problems. 
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Child and Family Predictors of Child Metabolic Control 

 Associations between metabolic control and child characteristics. Metabolic 

control difficulties were significantly positively associated with child age (r = .19; p < .01) 

and duration of illness (r = .20; p < .01). Results also supported hypothesis 11, such that 

metabolic control difficulties were positively associated with child total adjustment 

problems (r = .16; p < .05) and problems with initiative ( r = .22; p < .01). When 

comparing across age groups, these associations held for adolescents only (r = .26, p < .05 

for adjustment and r = .28, p < .01 for initiative), rather than children (ps > .05).   

 Though metabolic control was not associated with child sex (p > .05), hypotheses 

regarding sex differences in metabolic control were supported when tested across age 

groups. Given that comparison groups were unequal in size, variance between boys and 

girls were not homogenous, and the distribution of scores for older girls was non-normal 

(kurtosis statistic >3.0), Wilcoxon Rank Sums tests were selected to examine split-group 

age and sex differences in metabolic control. Metabolic control did not vary significantly 

in younger versus older boys, but varied significantly in younger girls (Mdn = 8.1) versus 

older girls (Mdn = 9.00), Ws = 2294.00, p < .01. Given that assumptions of normality were 

not met (Levene’s test of equality of error variance F(3,198) – 5.25, p < .01), age by sex 

interactions were not further tested.  

 Also consistent with hypothesis 11, children with greater initiative problems tended 

to also have poorer metabolic control (r = .22, p < .01) (Table 12). As expected, there was 

a low but significant correlation between metabolic control and CBCL total problem t-

scores (r = .16, p < .05), child efficacy (r = -.25), avoidant coping (r = .19), as well as 
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parents appraisals of how well their child’s illness was being managed (r = -.56) (all ps < 

.01). 

 Metabolic control and responsibility to insulin injections. Results supported 

hypothesis 12 which posited associations between metabolic control and insulin 

responsibility and pump-use.  Specifically, the effect of responsibility (child, parent or 

shared) on metabolic control approached significance, F(2, 141) = 2.46, p = .09. Multiple 

comparisons7 (person responsible by sex one-way analysis of variance) revealed that the 

association between responsibility and metabolic control was most pronounced among 

girls, t(26.28) = 2.269, p < .05, rather than boys,  t(35) = 1.04, p > .05. This association did 

not vary by age group.  

 On average, children who used an insulin pump had better metabolic control (i.e., 

lower HbA1C scores), M = 8.58, SD = 1.20, compared to those who administered insulin by 

injections, M = 9.00, SD = 2.10. The difference in metabolic control between both groups 

approached significance, t(198.80) = -1.76, p = .08, lending further support for hypothesis 

12. 

 Associations between the family system and metabolic control. Metabolic control 

was not as strongly linked to family system characteristics as was expected.  Contrary to 

expectations in hypothesis 13, family stressful life-events, parent mental health and family 

functioning were not significant correlates of metabolic control (HbA1C scores) and, thus, 

were not entered into further analyses as predictors of metabolic control. However, parent 

perceptions of family cohesion (r = .23, p < .01) and organization (r = .18, p < .05) were 

                                                 

7 Games-Howell tests were considered most appropriate, given that group sizes were unequal.  
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positively associated with their appraisals of the overall quality of their child’s illness-

management.  

 Split-group correlations indicated no age differences in associations between family 

functioning variables (cohesion, expressiveness, conflict, organization and total 

functioning) and metabolic control. However, there was a significant negative correlation 

between metabolic control and family cohesion in girls (r = -.24, p < .05).  

Tests of Mediation 

 Further regression analyses were conducted to explore the associations proposed in 

the study model and to guide decision-making regarding variable to be selected for further 

structural, confirmatory analyses.  

 Duration of illness as a mediator of the association between age and metabolic 

control. Hypothesized mediating relations were tested with Baron and Kenny’s (1986) 

method for determining mediating effects. Standardized Beta ($) coefficients for linear 

regression analyses are presented in Figure 5.  The hypothesized mediating effect of 

duration of illness on the association between age and metabolic control (14) was tested 

through linear regression analyses (Figure 5a). First, the predictor variable, age was 

regressed onto metabolic control (HbA1C), to establish the initial association to be 

mediated. Age accounted for low but significant variance in metabolic control, r2 = .03, p 

=  <.01.  Next, the unique contribution of child age toward the mediator, duration of illness 

was tested to establish a significant association, r2 = .10, p < .01. In the final step, both the 

predictor and mediator were regressed on HbA1C.  
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 As recommended by Baron and Kenny, the Sobel test8 was used to determine if the 

reduction in prediction was statistically significant (Sobel, 1982). Specifically, while age 

and duration accounted for significant variance in metabolic control, r2 = .06, p < .01, 

duration of illness did not significantly mediate the effect of age on metabolic control, z1 = 

.19, p = .85.  

 Parent mental health as a mediator of the association between family functioning 

and child metabolic control. Given that parent mental health and family functioning were 

not significant correlates of metabolic control (HbA1C scores), hypothesis 15 could not be 

tested. 

 Coping style as a mediator of the association between family functioning and child 

adjustment. Contrary to expectations in hypothesis 17, avoidant coping was the only 

significant correlate of family functioning and child adjustment (vs. active coping; Figure 

5b). Regression analyses tested the mediating effect of coping style on the association 

between family functioning (FES total) and child psychological adjustment t-scores 

(CBCL total). First, family functioning was found to account for a low but significant 

proportion of variance in metabolic control, r2 = .04, p = <.01 (Illustration B). Next, the 

unique contribution of the predictor variable, family functioning toward the mediator, 

avoidant coping was tested to establish a significant association, r2 = .05, p < .01. In the 

final step, both the predictor and mediator were regressed on the outcome variable, HbA1C. 

Both family functioning and avoidant coping accounted for significant additional variance 
                                                 

8 Sobel's test provides an estimate of the magnitude of the indirect mediation effect, the first-order estimate of 
the standard error associated with the indirect effect and the corresponding z-value. The function is as 
follows: z-value = a*b/SQRT(b2*sa

2 + a2*sb
2) where a = unstandardized regression coefficient for the 

association between the predictor and mediator variables; sa = standard error of a; b = unstandardized 
coefficient for the association between the mediator and the dependent variable (when the predictor is also 
included in the model); sb = standard error of b. 
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in metabolic control, r2 = .21, p < .01. Avoidant coping was found to be a partial mediator 

of the effect of family functioning on child adjustment, z1 = -2.26, p <.05. Given that the 

mediated path between family functioning and adjustment is greater than .20, the 

proportion of the mediated effect (i.e., indirect effect divided by the total effect or ab/c or 1 

- c'/c) was calculated [1 – (-.39)/(-.33) = .18] and suggested that the relation between 

family functioning and adjustment was partially mediated by avoidant coping (Kenny, 

2011).9  

 Mediating effects of child coping style, efficacy, initiative and emotional control on 

the association between the family system and child metabolic control were not tested, 

given that family system variables (DASS total, FES total, and life events) were not 

significantly correlated with metabolic control and FES cohesion and organization scores 

were not normally distributed.  

 Initiative and emotional control as mediators of the association between family 

functioning and child adjustment. As posited in hypotheses 16, child initiative and 

emotional control were tested as potential mediators of the association between family 

functioning and child psychological adjustment (Figure 5 c and d). Family functioning 

initially accounted for significant variance in adjustment problem t-scores, r2 = .15, p < 

.01. The contribution of family functioning toward the prediction of initiative was tested, r2 

= .20, p < .01. In the final step, the predictor and mediator were regressed on the outcome 

                                                 

9 NB: Given the reliability of the measures involved in Illustration B, paths between the predictor, mediator 
and the outcome are not likely to be biased (Kenny, 2011). The path between the predictor and mediator is 
not overly large, thus, the mediated path estimate is not likely to be an over-estimate. Reverse causal effects 
were tested by reversing the mediator (avoidant coping) and the outcome variable (CBCL Total). Results 
were different than the specified meditational pattern $ = .33, r2 = .05, p < .01, suggesting that reverse 
causality is not at play in the posited causal network. Common method effects are also unlikely, given that 
respondents of coping style and child adjustment were not the same and measures were not completed at the 
same time.  



65 

variable. Both initiative and family functioning accounted for significant additional 

variance in adjustment problems, r2 = .39, p < .01. As expected, child initiative was found 

to be a significant mediator of the effect of family functioning on child adjustment, z1 = -

5.01, p <.01. Given that the mediated path between family functioning and adjustment is 

greater than .20, the proportion of the mediated effect [1 – (-.14)/(-.39) = .61] suggested 

that the relation between family functioning and child adjustment problems was partially 

mediated by initiative (.80 is necessary to claim complete mediation; Kenny, 2011).  

 Family functioning was a significant predictor of emotional control, r2 = .17, p < 

.01. In the final step, both the family functioning and emotional control were regressed on 

to child adjustment problems. Emotional control and family functioning accounted for 

significant variance in adjustment problems, r2 = .49, p < .01. As expected, child emotional 

control was found to be a significant mediator of the effect of family functioning and child 

adjustment, z1 = 5.09, p <.01. The proportion of the mediated effect was calculated [1 – (-

.12)/(-.39) = .69], suggesting that the relation between family functioning and child 

adjustment problems was partially mediated by emotional control.  

 Child initiative and emotional control as mediators of the association between 

parent mental health and child adjustment. Mediating effects of initiative and emotional 

control on the association between parent mental health symptoms (DASS Total percentile 

scores) and child psychological adjustment (CBCL Total) were tested (Figure 5e and f). 

Parent mental health scores initially accounted for significant variance in child adjustment 

problems, r2 = .13, p = <.01. The contribution of parent mental health toward the 

prediction of initiative was tested, r2 = .07, p < .01. In the final step, both initiative and 

parent mental health accounted for significant additional variance in adjustment problems, 
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r2 = .42, p < .01. As expected, child initiative was found to be a significant mediator of the 

effect of parent mental health on child adjustment, z1 = 3.21, p <.01. The proportion of the 

mediated effect [1 – (.23/.37) = .38] suggested that the effect of parent mental health on 

child adjustment problems was partially mediated by child initiative.  

 Parent mental health was a significant predictor of emotional control, r2 = .10, p < 

.01. Entered simultaneously, emotional control and parent mental health accounted for 

significant variance in child adjustment problems, r2 = .50, p < .01. As was hypothesized in 

17, emotional control was found to be a significant mediator of the effect of parent mental 

health on child adjustment problems, z1 = 4.00, p <.01. The proportion of the mediated 

effect [1 – (.16/.37) = .57] suggested that the effect of parent mental health on child 

adjustment problems was partially mediated by child emotional control.  

 Efficacy as a mediator of the association between family functioning and child 

adjustment. The mediating effect of efficacy on the association between family functioning 

and child psychological adjustment was tested (Figure 5g). As mentioned above, family 

functioning accounted for significant variance in adjustment problem t-scores, r2 = .15, p = 

< .01. The contribution of parent mental health toward the prediction of efficacy was 

tested, r2 = .06, p < .01. Next, both family functioning and efficacy were regressed on total 

adjustment problems, r2 = .26, p < .01. As hypothesized, child efficacy significantly 

mediated the effect of family functioning on child adjustment, z1 = -2.75, p <.01.The 

mediated effect proportion [1 – (-.31)/(-.39)= .21] suggested that the effect of family 

functioning on child adjustment problems was also partially mediated by efficacy.  

 Efficacy as a mediator of the association between parent mental health and child 

adjustment. Mediating effects of efficacy on the association between parent mental health 
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symptoms and child total adjustment problems were also tested (Figure 5h). As above, 

parent mental health scores initially accounted for significant variance in child adjustment 

problems, r2 = .13, p = <.01. Parent mental health was a significant predictor of efficacy, r2 

= .07, p < .01. Entered simultaneously, parent mental health and efficacy accounted for a 

small but significant proportion of the variance in adjustment problems, r2 = .25, p < .01. 

As hypothesized, child efficacy significantly mediated the effect of parent mental health 

symptoms on child adjustment problems, z1 = 2.57, p =.01. The mediated effect proportion 

[1 – [(.28)/(.37) = .24] suggested that the effect of parent mental health on child adjustment 

problems was partially mediated by efficacy. 

Structural Equation Modeling 

 Structural equation modeling (SEM) of the proposed direct and indirect 

associations was conducted to confirm and validate the proposed theoretical model of the 

family and child characteristics associated with psychological adjustment and metabolic 

control in children and youth with T1D (Figure 4).  Guided by the results of the regression 

analyses and tests of mediating effects, variables were placed according to broad 

associations posited in the theoretical model. A structural path model with key observed 

variables was fit to the variance/covariance matrix using a maximum likelihood solution10. 

As a general rule of thumb, a ratio 10-20 participants per parameter to be estimated is 

recommended (Kline, 2005). Missing and incomplete data were excluded in a list-wise 

fashion, given that estimates involved in the SEM could not be computed with incomplete 

information. The present sample consisted of 163 participants with 25 parameters to be 

                                                 

10 Assumptions of normality were met (skewness, kurtosis) and Mahalanobis distances did not exceed the 
recommended upper limit of 15.0. 
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estimated, which was below the recommended sample size for the model. Therefore, the 

following results must be interpreted with caution.  

 Family system variables (i.e., family functioning [FES] and parent mental health 

[DASS]) were entered as observed, exogenous presumed causes of endogenous child 

coping process variables (i.e., avoidant coping [Avoid], efficacy, initiative [Init], emotional 

control [Emot] and total child adjustment outcomes [CBCL]). Avoidant coping was 

included in the model, given that this was the only coping style determined to be a 

significant mediator of associations between the family system variables and child 

adjustment problems. Coping efficacy, initiative and emotional control were entered as 

potential causes of avoidant coping.  In this model, the family system variables were 

posited to have direct effects on child adjustment, as well as indirect effects on child 

adjustment through each coping process. Exogenous family system variables and error 

terms for measures of child initiative and emotional control were correlated with one 

another. A path was not drawn between parent mental health and avoidant coping because 

prior analyses indicated that these variables were not significant correlates of one another. 

Also, given the paucity of predictors of metabolic control, this outcome variable was not 

evaluated in the structural model. 

 In order to evaluate model fit, two incremental fit indices [Comparative Fit Index 

(CFI: Bentler, 1990) and Non-normed Fit Index (NNFI: Bentler & Bonett, 1980; Tucker & 

Lewis, 1973)] were selected due to their robustness in models involving smaller samples 

(< 200 participants; Jackson, 2001). Four absolute, direct fit indices were also selected 

[Chi-square (P2: Satora & Bentler, 1994), Relative Chi-square (P2/df: Wheaton, Muthén, 
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Alwin, & Summers, 1977), Root Mean Squared Error of Approximation (RMSEA: Steiger, 

1990), and the Goodness of Fit Index (GFI: Jöreskog & Sörbom, 1984)]. 

 In the initial model (Figure 6), the CFI and NNFI indicated that the estimated 

parameters were a good fit for the sample covariance matrix (≥.91) (Table 19). Direct fit 

statistics indicated moderate to good fit overall, as the GFI approached 1.0, indicating a 

near-perfect fit. The chi-square test of model fit was non-significant (p = .11), indicating 

that the model is a good fit for the data. The P2/df  ratio was below 5.0 but above 2.0, 

indicating a reasonable fit (Byrne, 1989; Marsh & Hocevar, 1985). The RMSEA statistic 

aproached the recommended upper limit of .10 (Tabachnick & Fidell, 2007); however this 

estimated poor fit may have been due to this indicator’s vulnerability to small sample sizes 

and number of parameters to be estimated (Jackson, 2001).  

 A trimmed model was executed (Figure 7), whereby all non-significant paths were 

removed: FES-Avoid, FES-CBCL, FES-Efficacy, DASS-Efficacy, DASS-Initiative, 

Initiative-Avoid and Efficacy-CBCL. The path between Avoid and CBCL approached 

significance (p = .10) and was thus retained. The resulting model had 20 parameters to be 

estimated. The CFI and NNFI estimates for this trimmed model indicated that the 

estimated parameters were a good fit for the sample covariance matrix (≥1.0). Direct fit 

statistics indicated moderate to good fit overall, as the GFI approached 1.0, indicating a 

near-perfect fit. The chi-square test of model fit was non-significant (p = .61), indicating 

that the model is a good fit for the data. The P2/df  ratio was well below 2.0, and the 

RMSEA statistic was below the recommended upper limit of .10, also indicating that the 

model is a good fit. Modification indices did not indicate that any major changes be made 

in order to result in significant improvements in model fit. Seen in Figure 7, predictor 
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variables in this model accounted for 59% of the variance in child adjustment problems. As 

hypothesized in 17, child coping processes were predicted by family system variables, as 

well as other coping processes. Also as expected, child adjustment problems were 

predicted by child coping processes and parent mental health symptoms. Avoidant coping 

and emotion regulation were significant predictors of child adjustment, whereas child 

efficacy indirectly impacted child adjustment through its effects on avoidant coping.  

  Hypotheses (17) regarding potential moderating effects of age and sex were also 

tested. First the nested, unconstrained model was evaluated for boys (n = 94) and girls (n = 

69), yielding a good fit (P2 = 14.64, df = 16, p = .55).11 One path was non-significant for 

both boys and girls (i.e., Avoid-CBCL) and was removed. Three paths approached 

significance in both groups and were thus retained (i.e., DASS-Emot, Emot-Efficacy and 

Emot-Avoid). Next, a fully constrained model was evaluated, whereby all path regression 

weights were constrained to the same values across both sexes (P2 = 70.30, df = 33, p < 

.01). Contrary to expectations, chi-square model difference between the unconstrained 

trimmed model and the fully constrained model was not significant, indicating that the 

model was not significantly different across both sexes (dP2 = 11.20, df = 10, p = .35).  

 As further posited in 17, moderating effects of age were tested. The sample was 

divided into two subgroups: children (8 – 12 years; n = 74) and adolescents (13 – 17 years; 

n = 89), yielding a good overall fit (P2 = 15.54, df = 16, p = .49).12 One path was non-

significant for both age groups and was removed (i.e., DASS-Emot). Seen in Figure 8, 

                                                 

11In both groups, assumptions of normality were met (skewness, kurtosis). In the boys group, 3 cases (3%) 
had Mahalanobis distances that were slightly above the recommended upper limit of 15. 
12In both groups, assumptions of normality were met (skewness, kurtosis). Two cases (3%) in the younger 
group and one case in the older group (1%) had Mahalanobis distances that were slightly above the 
recommended upper limit of 15. 
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predictor variables in the unconstrained trimmed model accounted for 57% of the variance 

in child adjustment problems in children. Figure 9 displays the results for the 

unconstrained trimmed model for adolescents. This model accounted for 62% of the 

variance in child adjustment problems in older children. 

 Next, the fully constrained model was evaluated (P2 = 39.25, df = 28, p = .08). The 

chi-square model difference between the unconstrained trimmed model and the fully 

constrained model was significant, indicating that both age groups are different at the 

model level due to potential path differences, or moderating effects of age along certain 

paths (dP2 = 19.64, df = 10, p < .05).  

 Path by path analyses were conducted using z-scores difference comparisons and 

critical ratios for each path (Gaskin, 2011; Appendix P). Analyses indicated that two paths 

were significantly moderated by age: FES-Initiative and DASS-CBCL (Appendix P). The 

chi-square model difference between the unconstrained trimmed model and a model where 

the path between family functioning (FES) and initiative was constrained to the same value 

indicated that this path differed significantly across both age groups (dP2 = 5.94, df = 1, p 

=  .02)13. Specifically, while poor family functioning predicted significant initiative 

problems in both adolescents (R = -.55, p < .01) and children (R = -.28, p = .05), the 

proportion of variance predicted by family functioning varied significantly across groups. 

Further chi-square tests where the path between parent mental health (DASS) and child 

total adjustment problems (CBCL) was constrained to the same value indicated that this 

                                                 

13 95% level of confidence 
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path differed significantly across both age groups (dP2 = 4.08, df = 1, p = .04)14 such that 

in younger children, parent mental health symptoms predicted a proportion of child 

adjustment problems in younger children (R = .26, p < .01), but not in adolescents (R = .06, 

p = .35). Given that these multi-group model comparisons were based upon small 

subsamples relative to the number of parameters to be estimated, these results should be 

interpreted with caution.  

 Overall, the above structural equation modeling analyses supported some of the 

hypothesized associations (17) posited in the general theoretical model. Consistent with the 

general model hypothesized, certain family system characteristics directly and indirectly 

predicted child adjustment. Parent mental health symptoms were found to directly affect 

child adjustment (especially in younger children), and indirectly impact this outcome 

through its effects on emotional control.  Indirect effects of family functioning on child 

adjustment were through this variables’ effect on child initiative and emotional control. 

Avoidant coping and emotion regulation were significant predictors of child adjustment. 

Placing all other variables in constellation with one another, the effects of child efficacy on 

psychological adjustment were indirect, mainly through the effects of efficacy on avoidant 

coping. Given the small sample size involved in these analyses, these findings must be 

interpreted with caution and should not be taken as an indication that moderating effects 

would exist in larger samples.  Nevertheless, these results suggested that certain family 

system characteristics directly impact child adjustment and indirectly impact this outcome 

through child coping processes. 

                                                 

14 95% level of confidence.  
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Discussion 

 This study extends our understanding of the family system characteristics that 

influence psychological adjustment and metabolic control, as well as the coping processes 

that mediate some of these relations in children and adolescents with T1D. This study had 

three over-arching goals: 1) to identify age-related differences that characterize coping 

processes and adjustment outcomes in children and adolescents with T1D; 2) identify the 

family system and child characteristics that are associated with child coping processes, 

psychological adjustment and metabolic control; and 3) to verify through structural 

modeling the associations between these variables. 

 Age-related differences in diabetes-related coping responses were identified in the 

present study. Distraction coping behaviours were most highly reported, on average, 

followed by active, avoidant and support-seeking coping behaviours. It has been suggested 

that the variety in coping responses reported in this population may reflect the diversity of 

situations, both controllable and uncontrollable, that arise as a result of having a chronic 

illness (Hampel, Rudolph, Stachow, Lab-Lentsch, & Petermann, 2005). Still, children with 

diabetes tend to cope with their illness in a manner that is similar to normal children 

(Sandler at al., 1994) and pediatric populations (Zehnder et al., 2006). In response to 

diabetes-related stressors, children and adolescents tend to employ similar rates of active, 

avoidant and distraction strategies. Age-related differences in coping were not as 

pronounced in the present study as they have been in previous studies (e.g., Carson & 

Bitner, 1994; Losoya, et al., 1998), possibly due to variations in study measures, 

informants and populations. Nevertheless, findings are consistent with known shifts in the 

specificity of help-seeking behaviours, as children develop increasing independence and 
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awareness of situations where adult assistance is needed (Skinner & Zimmer-Gembeck, 

2007; Zehnder et al., 2006). As expected, support-seeking coping behaviours were more 

frequently reported by girls than boys. Distraction and avoidant coping strategies were 

more prevalent in adolescent boys. Observed sex differences in coping styles may reflect 

differences in socialization, display rules, and feedback whereby girls learn to manage 

emotions through help-seeking and expression, and boys learn to do so through 

externalizing behaviours (Zeman, Cassano, Perry-Parrish, & Stegall, 2006). Children with 

initiative and emotional control problems reported greater level of avoidant coping 

behaviours than those with fewer such difficulties.  Greater adjustment problems were 

more prevalent in children who reported greater levels of avoidant coping, lower coping 

efficacy, and whose parents reported greater child problems with initiative and emotional 

control.  

 This study also identified family system characteristics that directly and indirectly 

predicted mental and physical health outcomes in children with T1D.  Better family 

functioning and parent mental health were associated with lower levels of child adjustment 

problems. Also, family functioning and parent mental health were found to indirectly child 

adjustment through their effects on child coping processes (i.e., avoidant coping style, 

coping efficacy, initiative and emotional control). Specifically, coping processes, including 

avoidant coping, coping efficacy, initiative and emotional control mediated relations 

between family functioning and child psychological adjustment.  Structural equation 

modeling validated some of the proposed direct and indirect effects of the family system 

(i.e., family functioning and parent mental health) on child coping processes and 

psychological adjustment.  
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 The findings of this study also provide important insight into the daily stressors 

experienced by children with T1D and the ways in which they cope with illness-related 

stressors.  Managing and maintaining metabolic control were primary concerns for children 

and adolescents in the sample. Whereas parents’ primary concerns involved treatment 

adherence, the transition to adolescence and the quality of their relationship with their 

child.  In response to these stressors, they employed a variety of coping strategies.  

 This study highlights important developmental differences in coping responses and 

adjustment outcomes in children with T1D. The present findings, as well as previous 

studies, point to the importance of considering developmental differences in executive 

functioning (emotion regulation, initiative, attention, etc.) when exploring adjustment 

outcomes in children and adolescents with T1D (Leonard, et al., 2005, Salmon & Pereira, 

2002). Consistent with other similar studies, no sex differences were found in the 

likelihood of internalizing and externalizing problems (Jacobson et al., 1990; Zehnder, et 

al., 2006). However, differences in psychological adjustment became apparent when 

comparing across age groups. As expected, adolescent girls exhibited greater internalizing 

problems compared to younger girls. Externalizing and total adjustment problems were 

also more prevalent in adolescent girls compared to their younger counterparts. 

Externalizing problems were more common in younger boys compared to adolescent boys.  

Compared to boys, social problems were a common problem among girls. 

 This study also adds to the evidence that appraisals of coping efficacy, coping style 

and executive functions play an important role in children’s responses to diabetes-related 

stressors and impact psychological adjustment outcomes. The association between active 

coping behaviours and coping efficacy is consistent with previous work suggesting that 
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self-efficacious individuals tend to take active, goal-oriented actions in response to 

situations (Andrews, Ainley, & Frydenberg, 2004; Compas, Banez, Malcarne, & 

Worsham, 1991). The association between child ratings of hopeful thinking and parent-

reports of child adjustment problems is consistent with previous studies of children and 

adolescents with a chronic illness (Snyder et al., 1997; Zehnder, et al., 2006). Though 

avoidant coping behaviours were less frequent than distraction and active coping 

responses, this coping style was linked to family conflict and child psychological 

adjustment problems. However, these findings should not lead one to draw conclusions 

about causality. Whether avoidant coping increases in response to conflictual family 

interactions, avoidant behaviours increase family conflict, or whether this association is 

due to other factors (e.g., similarities between avoidant coping behaviours and behavioural 

indicators of family conflict) cannot be determined from this study. Similarly, causal 

relations in the association between child coping style and adjustment problems cannot be 

determined in the present study. 

 This study supports previous findings that coping style mediates associations 

between family functioning and child adjustment problems.  Coping process variables, 

including child coping style, coping efficacy, initiative and emotional control mediated 

some of the associations between the family system  (family functioning and parent mental 

health) and child psychological adjustment. Placed in constellation with one another, 

parent mental health directly affected child adjustment (especially in younger children), 

and indirectly impacted this outcome through its effects on emotional control.  Contrary to 

expectations, family functioning indirectly affected child adjustment through its effect on 

child initiative and emotional control. When these coping processes were entered 
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simultaneously in a predictive model, child avoidant coping, initiative and emotional 

control were revealed to be significant predictors of child adjustment. Specifically, greater 

use of avoidant coping strategies and greater reported problems with initiative and 

emotional control were associated with a significant increase in child total adjustment 

problems.  In this model, child coping efficacy (derived by combining child hopeful 

thinking and coping expectations scores) was also found to have an indirect impact on 

child psychological adjustment through its effect on avoidant coping. Further studies are 

needed to explore the role of coping processes in the prediction of child adjustment in 

children with T1D, as well as the role of the family system in the development of coping 

processes.  

 This study found a mild positive association between metabolic control difficulties 

and child psychological adjustment problems, as well as problem with initiative. Previous 

studies have also found low associations between metabolic control and adjustment (r = 

.38; Jacobson et al., 1990), and health-related quality of life (r = .25); however the present 

study is the first to correlate measures of global psychological adjustment with an objective 

rating of metabolic control (i.e., HbA1C test scores). The weak correlation between 

adjustment measures and metabolic control suggests that this health outcome is likely to be 

a product of a number of factors. It may be that psychosocial factors are acting in parallel 

to biological predispositions. For example, in this study the significant association between 

metabolic control and initiative in adolescents emphasizes the impact of one’s ability to 

initiate goal-directed actions on their ability to adhere to diabetes maintenance tasks and 

maintain good metabolic control. This may account for the finding that metabolic control 

is best in adolescents with whom parents are taking part of the responsibility for 
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monitoring insulin injections. Thus, they are taking “executive control” in cases where 

their child may not be able to handle full responsibility for such tasks. Further studies are 

needed to determine the relative contributions of psychological, social and biological risk 

and protective factors toward the prediction of metabolic control in children and 

adolescents with T1D. 

 Another important finding is that parent involvement in the administration of 

insulin injections was associated with better metabolic control. Consistent with previous 

work (Ggrey et al, 2001), better metabolic control was observed when parents were 

primarily responsible for administering injections, rather than the child or when the 

responsibility was shared. Though other aspects of diabetes management activities were 

not directly evaluated, the findings of the present study suggest a trend of increasing 

independence in insulin management, as children grow older, but greater metabolic control 

when parents remain involved in monitoring and administering insulin injections. 

 Certain family system characteristics were found to be linked to metabolic control. 

In this study, global family functioning was a significant predictor of metabolic control 

(though the total variance accounted for by this variable was small). Contrary to previous 

studies documenting poorer metabolic control and other health outcomes in non-traditional 

families (Auslander,et al., 1997; Harris, et al., 1999; Overstreet, at al.,1995; Swift, et al., 

2006), this study found no such differences across family compositions (i.e., single-, step- 

and 2- biological-parent families). Though family cohesion and organization were 

positively associated with parents’ reported perceptions of how well their child’s diabetes 

was managed, most sub-dimensions of family functioning were not significantly associated 

with the objective measure of metabolic control (HbA1C). Lower levels of family cohesion 
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were reported in two-parent household with shared custody, compared to two-parent 

families without this arrangement. Greater levels of family cohesion were associated with 

better metabolic control in girls. However, a similar study found this association in boys 

with T1D (Jacobson, et al., 1994).  Thus, findings regarding specific sex differences in the 

association between family cohesion and metabolic control are inconsistent.  

 The lack of association between family system variables and metabolic control is 

also consistent with a meta-analysis of adults and youths with diabetes that found larger 

effect sizes when treatment compliance outcomes were correlated with self-report 

psychosocial measures rather than with objective measures such as HbA1C test scores 

(Nagasawa, Smith, Barnes, & Fincham, 1990).  In the present study, the lack of association 

between family functioning and metabolic control may also be due to other factors, such as 

the low reliability of the FES measure which can reduce the strength of association 

between this and other measures (Dick & Hagerty, 1971) and other mediating variables 

that buffer the associations between the family system and metabolic control (e.g., parents’ 

perceptions of family social support may buffer the effect of stressful life-events on 

metabolic control; Viner, McGrath, & Trudinger, 1996). Aspects not evaluated in this 

study such as parent guilt, worrying, unresolved sadness/anger, uncertainty and emotional 

resources, may also help understand associations between the family environment and 

metabolic control (Bonner, Hardy, Guill, McLaughlin, Schzeitzer, & Carter, 2006). Future 

studies should ensure that measures used in the prediction of metabolic control exhibit a 

high level of reliability and internal consistency, and explore potential mediators in the 

associations between family system variables and metabolic control.  
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 This study found an association between child adjustment problems and metabolic 

control. The strength of this association was weaker than what has been reported in a 

previous study involving parent- and self-reports of child psychological adjustment 

(Jacobson, et al., 1990). Differences in the strength of this association may be due to 

differences in sample characteristics and informants. A number of factors may account for 

the association between adjustment and metabolic control: a) symptoms of depression 

compromise one’s motivation to adhere to diabetes self-management tasks, b) chronic poor 

metabolic control elicits feelings of hopelessness and symptoms of fatigue, c) 

physiological responses to stress interfere with the body’s response to insulin, or d) the 

risks for poor adjustment and metabolic control are dictated by other mediating/moderating 

variables (Grey, Whittmore, & Tamborlane, 2002; McKellar, Humphreys, & Piette, 2004; 

Whittemore, Jaser, et al, 2010; Wiesli, Schmid, Kerwer, Nigg-Koch, Klaghofer, Seifert, et 

al., 2005).  Longitudinal studies and growth curve-analyses are needed to explore these 

possibilities.  

 Though the present sample size was too small to allow for a more complex 

predictive model, tests of a simpler structural model confirmed some of the hypothesized 

associations posited in the general theoretical model. Preliminary analyses failed to support 

some of the hypothesized associations between family stressful life-events and coping 

style. As a result, these variables were excluded from the final structural model. Also, 

given the paucity of predictors for metabolic control, this outcome variable was not 

evaluated. In the model, family system characteristics had significant direct effects on child 

adjustment and significant indirect effects through coping processes. Analyses identified 

age-related differences in the impact of family functioning on executive functioning, as 
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well as the role of parent mental health on child adjustment outcomes. Specifically, greater 

levels of family functioning predicted better initiative in adolescents (vs. children), and 

parent mental health more greatly affected adjustment children (vs. adolescents).  Given 

the small sample size, the findings should be interpreted with caution.  Nevertheless, 

findings support many of the key associations posited in this study’s theoretical model and 

support similar processes described in previous biopsychosocial models (Morris, et al., 

2007; Thompson et al., 1994; Whittemore, Jaser, et al, 2010).  

 In the future, investigators should further explore age and sex differences in the 

associations between family characteristics, coping processes and mental/physical health 

outcomes in children and adolescents with T1D, as well as the factors that mediate and 

moderate links between these variables. 

Clinical Implications 

 A number of prevention strategies have been recommended for improving physical 

and mental health outcomes in children and adolescents with T1D. Wysocki (2004) 

highlights ten broad tasks that families and children should accomplish in order to promote 

healthy child adjustment to diabetes: diabetes knowledge, emotional coping, family 

communication, sharing diabetes responsibilities, managing stress, treatment adherence, 

problem-solving, social skills, school adjustment and relating to health professionals. 

Venning, Eliot, Wilson and Kettler (2008) suggest that interventions should also focus on 

improving resilience through building child self-esteem, normalizing experiences, 

encouraging acceptance, developing a future-orientation and sense of hope. Studies also 

point to the importance of providing intensive guidance and education to children within 

the early stages following diagnosis, in anticipation of the gradual transition to 
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independence, and that concerns regarding child adjustment difficulties or family 

functioning should be addressed early to prevent long-term difficulties with metabolic 

control (Jacobson, et al., 1994). 

 In the case of treatment adherence and metabolic control, a number of intervention 

approaches have been recommended, including: a) Educational programmes that teach 

skills such as blood-glucose monitoring; b) psychosocial interventions that help build 

diabetes-related problem-solving and coping skills, social and communication skills; and c) 

individual therapy and family counseling (Ellenwood & Jenkins, 2007; Hampel, et al., 

2005; Hampson, Skinner, Hart, Storey, Gage, et al., 2001). According to systematic 

reviews, there is a lack of support for the effectiveness of educational programmes and 

psychological interventions in improving metabolic control in children and adolescents 

with T1D (Grey & Berry, 2004; Murphy, Rayman, & Skinner, 2006, Winkley, et al, 2006). 

Family-based behavioural interventions involving goal-setting, positive reinforcement 

strategies, supportive communication, and sharing management responsibilities have been 

found to improve treatment adherence, metabolic control, as well as parent-child 

relationships in children with diabetes (Delamater, Jacobson, Anderson, Cox, Fisher, 

Lustman, et al., 2001; Wysocki, Greco, Harris, Bubb, & White, 2001). Other interventions 

targeting social- and coping-skills and anxiety about diabetes-management tasks have been 

found to reduce barriers to diabetes treatment adherence such as improving self-care 

through assertiveness with peers and reducing stress. According to a review by Wysocki 

(2006), Behavioural Family Systems Therapy has not only been effective in improving 

important family-system barriers to adherence (i.e., reducing conflict and improving 

communication and problem-solving), but this approach has been found to be particularly 
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effective in improving metabolic control in those with very poor metabolic control at 

baseline (vs. moderately poor).  As discussed below, the present study findings point 

to various subgroups of children and families as potential targets for intervention.  

 Consistent with previous similar studies, adolescents exhibited more problems with 

metabolic control than their younger counterparts (Anderson, et al., 1990; Kovacs, et al., 

1992; Leonard, Jang, Savik, & Plumbo, 2005). The transition to adolescence involves a 

developmentally appropriate need for independence and autonomy. This transition toward 

independence is gradual and varies from one child to the next. LaGreca, Follansbee and 

Skyler (1990) assert that parents should have a clear sense of their child’s competence and 

skill in diabetes management tasks before assigning greater independence and 

responsibility for such activities. Findings also emphasize that parents should maintain an 

active role in their child’s treatment regimen, well into the developmental period of 

adolescence.  Children with executive difficulties may also require additional supports, as 

they may lack the initiative, organizational and self-direction skills necessary for acquiring 

and adhering to diabetes-maintenance tasks.  Grey et al. (1998) found that adolescents who 

received coping skills training reported greater self-efficacy and had better metabolic 

control, and less illness-related distress than peers that had not received coping supports. 

Thus, a lack of guidance and support, especially in children and adolescents who lack 

initiative skills (e.g., those with Attention-Deficit/Hyperactivity Disorder), may 

compromise treatment adherence and diminish their developing sense of self-efficacy in 

dealing with diabetes-related stressors,  placing them at greater risk for future 

psychological adjustment difficulties and poor metabolic control.  
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 The findings of this study also suggest that interventions geared toward improving 

parent-child interactions, such as enhancing family cohesion and warmth and minimizing 

conflict, may help prevent difficulties with metabolic control, particularly in girls with 

T1D. While parent involvement in the administration of insulin can help ensure better 

metabolic control, it is important that these interactions do not become a source of conflict 

or resentment between parent and child (Lewin, et al, 2006; Whittemore, et al., 2004; 

Wysocki, et al., 2009). For example, disagreements about responsibility, parent critical 

responses, versus providing guidance and warmth have been found to predict metabolic 

control through their influence on treatment adherence (Duke, et al., 2008; Grabill, 

Geffken, Duke, Lewin, Williams, Storch, et al., 2010).  

  The present study underscores girls’ greater vulnerability to social problems, 

which may place them at greater risk for adjustment difficulties and poor metabolic 

control. Family members and peers are important sources of emotional and instrumental 

support for adolescents with T1D, girls in particular (LaGreca, et al, 1995; LaGreca & 

Thompson, 1998). Previous research has suggested that peer conflict in particular is more 

strongly related to poor metabolic control in girls, and more frequent positive social 

interactions has been associated with fewer depressive symptoms and better self-care in 

girls with T1D (Hanson, Hengeller, & Burghen, 1987; Helgeson, Lopez, & Kamarck, 

2009). Mirrored in concerns reported by caregivers in the present study, girls with diabetes 

are almost twice as likely, compared to healthy peers, to develop disordered eating habits 

and are more likely than boys to omit insulin injections to lose weight (Jones, et al., 2000; 

Meltzer, Johnson, Prine, Banks, Desrosiers, & Silverstein, 2001). Grey, Boland, Davidson, 

Li and Tamborlane (2000) found that coping skills training significantly improved HbA1C 
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scores and diabetes efficacy in a sample of children and adolescents aged 12 to 20 years. 

Notably, this intervention significantly decreased the incidence of weight gain and 

hypoglycemia in girls.  In situations where disordered eating is a concern, brief 

psychological interventions in concert with family counseling supports have been 

recommended to effectively address adjustment problems and improve metabolic control 

(Rodin, Olmsted, Rydall, Maharaj, Colton, et al., 2002). Given girls’ need for family 

cohesion and vulnerability to social and adjustment problems in adolescence, psychosocial 

group interventions that target social and assertiveness skills, coping skills, and parent-

child communication are recommended (Grey et al., 2000; Plante & Lobato, 2008; 

Wysocki, 2006).  

 These findings suggest that interventions targeting family functioning and parent 

mental health have the potential of improving child adjustment through their influence on 

child executive functioning and other coping processes. The findings also suggest that in 

order to reduce the risk of adjustment difficulties in children with T1D, family functioning 

and child coping style should be addressed. In the case of internalizing problems, 

interventions targeting child avoidant coping, parent mental health and family conflict are 

likely to be most effective. The results of this study suggest that interventions targeting 

child avoidant coping, parent mental health, as well as family cohesion, conflict and 

organization are likely to be most effective for children who exhibit externalizing 

problems, especially in families experiencing stressful life-events.  Thus, in situations 

where family functioning and/or parent mental health are of concern, family systems 

therapy and parent individual therapy supports may be necessary.  
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 Overall, the findings of this study point to adolescence as an vulnerable 

developmental period that requires ongoing parental support in order to ensure positive 

adjustment and good metabolic control, particularly among girls and those presenting with 

executive functioning difficulties. This study also highlights the importance adopting a 

social-ecological system’s perspective when determining avenues for intervention, such 

that child and parent well-being, as well as broader social support systems are evaluated 

and targeted.  

Research Implications 

  This study highlights the direct and indirect influences of the family system and 

child coping processes on adjustment and metabolic control in children and adolescents 

with T1D. Studies over the years have provided data to support the relationships outlined 

in the theoretical model posited in this study. Continued research evaluating the direct and 

indirect relationships proposed in this model is necessary to gain a greater understanding 

of:  a) associations between the family system, coping processes, and child physical and 

mental health outcomes; b) risk factors in various subpopulations of children with diabetes 

and their families; and c) factors that mediate and moderate these associations. In addition, 

there is a need for more longitudinal, controlled studies involving larger samples that 

explore the bi-directional influences of child coping health and adjustment on the family 

system.  

 It has been suggested that the weak effects found in current program evaluation 

studies may be due to other aspects such as child age, family functioning , parent mental 

health, or illness characteristics that differentially impact treatment outcomes for certain 

subpopulations (e.g., Hampson, et al., 2001;Winkley, et al, 2006). Studies are needed that 
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examine the optimal timing and content of preventive programmes and interventions, as 

well as determinations of the effectiveness of such programmes in various subpopulations 

of children with diabetes. The present findings suggest that researchers should attempt to 

explore contributions of child age, sex, family relationships, parent mental-health, coping 

efficacy and style, and executive functioning and toward treatment outcomes.  For 

example, when making age-based comparisons of adjustment outcomes, researchers should 

consider controlling for parent mental health status.  In addition, intervention studies 

examining the impact of child adjustment difficulties on metabolic control and treatment 

adherence, as well as studies exploring the factors that increase the risk of social problems 

in girls with T1D would be important contributions to the existing literature in this area. 

  A novel contribution to this study to the extant literature on children and 

adolescents with T1D is the finding that child initiative problems are associated with 

metabolic control difficulties. This findings highlights the important role of metacognition 

in child illness-management skills. Future studies should further investigate the 

associations between metacognitive executive processes (e.g., planning, organization, self-

monitoring, etc.), the acquisition of diabetes self-management skills and metabolic control 

in this population.  

  In the present study, many hypothesized associations between the family system 

and metabolic control were not supported. However, other associations with metabolic 

control and adjustment were weak. This may be due to that parent and child cognitive, 

behavioural and social indicators associated with metabolic control and adjustment were 

not included in the study. The extant literature on child and adolescent diabetes would be 

enriched by studies exploring other behavioural, individual, interpersonal and social 
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predictors of adjustment and metabolic control.  Future studies should consider exploring 

the influence of adherence (Hauser et al., 1990), family communication, conflict and 

problem-solving (Hood, Butler, Anderson, & Laffel, 2007; Wysocki, 1993, 2006; 

Wysocki, Harris, Buckloh, Mertlich, Lochrie, Taylor, et al., 2006), child temperament 

(Compas, et al, 2004; Lonigan, Vasey, Phillips, & Hazen, 2004; Lumley, Abeles, 

Melamed, Pistone, & Johnson, 1990), child coping and social problem-solving (Grey & 

Berry, 2004), diabetes-specific conflict ), locus of control (e.g., Compas, et al, 1991; 

Weems & Silverman, 2006) and perceived support (Viner, et al., 1996) on the associations 

between family system variables and child adjustment and metabolic control.  We have yet 

to fully understand the parent-child interactions that support or hinder treatment adherence 

in children at various developmental stages. For example, it may be that conflictual parent-

child interactions in childhood have a negative impact on the child’s attitudes and beliefs 

surrounding diabetes-maintenance tasks and interfere with the acquisition of effective 

diabetes coping and self-management skills.  

 More work is needed to develop psychometrically sound behavioural and psycho-

logical measures of individual and interpersonal processes important to metabolic control. 

Measures of diabetes self-management (LaGreca et al., 1995; Diabetes Research in 

Children Network Study Group, 2005), treatment adherence (Lewin, Geffken, Williams, 

Duke, Storch, & Silverstein, 2010), diabetes-specific stressors (Polonsky, Anderson, 

Lohrer, Welsh, Jacobson, & Schwartz, 1995) and diabetes-specific family conflict exist 

(Hood et al., 2007). Yet, there remains a need for measures evaluating parent-child 

communication and knowledge of diabetes, transfer of responsibility of diabetes 

management activities, perceived and actual supports, perceptions of control, family 
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diabetes-specific communication and problem-solving, and diabetes-specific fears. Such 

measures will provide important insight into the interplay between individual and 

interpersonal processes and mental/physical health outcomes of children with T1D, as well 

as allow for improved measurement of developmental and systemic changes that occur 

over time. Qualitative, inductive studies may play an important role in these respects 

(Leong & Austin, 2006; Hinkin, 1998).  

 Though it is important that researchers and practitioners understand the factors that 

increase risk, it is equally important for researcher to explore factors that promote positive 

adjustment and resilience. Venning et al. (2008) emphasize the importance of considering 

the positive aspects of child and adolescent experiences with chronic illness, as well as the 

factors that enhance resilience, normalize the experiences and promote physical, social and 

psychological wellbeing in children with diabetes and their families.  

Generalizability and Limitations  

 This study has many strengths including the use of a biopsychosocial perspective, 

standardized instruments, multi-informant approach and careful statistical analyses; 

however, it is not without limitations. The findings should be interpreted in light of a few 

caveats. First, findings are specific to the age-range of the participants and the various sub-

populations explored in this study (i.e., age, sex, income, family composition, geographic 

location). The above findings cannot be reliably applied, or generalized to younger 

children under the age of eight or adults who have diabetes.  

 Self-selection biases may also impact the generalizability and external validity of 

findings. Specifically, though the response rate was adequate, the sample can only be 

considered representative of the population of children and families attending diabetes 
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clinics in urban Canadian cities. These findings may not reflect children and families who 

are unable or unwilling to attend regular clinic visits due to a lack of access, motivation or 

concern. Caregivers and children attending clinic visits on an as-needed basis (e.g., 

unexplained changes in blood-glucose control or medical emergencies), or feel adequately 

informed and capable of monitoring long-term health on their own may not be fully 

captured in this study.   

 Next, differences in healthcare and population demographics may also limit the 

generalizability of findings to the population of children and adolescents with T1D in 

Canada. However, there is some evidence to suggest that findings in Canadian samples 

may be generalizable to the population in the United States. In one study, it was found that 

national differences in healthcare delivery did not significantly impact metabolic control in 

patients with T1D aged 13 to 39 years attending diabetes health clinics in Canada and the 

U.S. (Booth, Zinman, & Redelmeier, 2002). This suggests the possibility that some of the 

study findings may be applicable to children and adolescents with T1D outside of Canada.    

 The reliability of participant information is always a concern when self-report 

inventories are involved. Respondents’ tendency to give socially-desirable answers, rather 

than honest opinions, is a common issue in studies involving self-report data (Crowne & 

Marlowe, 1964). Schacter (1999) warns that retrospective, self-report inventories are 

subject to errors of human memory, including forgetting over time, inattention or lack of 

processing, blocking, misattribution, suggestibility, bias toward self-confirming beliefs and 

persistence. Thus, informant reports are subject to systematic biases, which cause 

deviations between the observed and the true values, as well as random errors that can lead 
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to fluctuations of responses around the true value of the construct under investigation 

(Kumar, Stern, & Anderson, 1993; Wagner, Rau, & Lindeman, 2010).  

 Reliability is a particular concern when child self-reports are involved. Specifically, 

one may question younger children possess the cognitive abilities necessary for 

introspection and self-reflection. For example, it has been argued that cognitive pre-testing 

can successfully identify validity problems in child self-report instruments (Wooley, 

Bowen, & Bowen, 2004). In the present study, child participants as young as age 8 were 

asked to complete the CCSC and Child Hope questionnaire. In this study, efforts were 

taken to ensure that participant responses were accurate and reliable (i.e., reading-level and 

language competencies, adult assistance if needed, reliability checks across age-groups). 

Reliability coefficients were acceptable or greater in measures completed by younger 

participants (i.e., Child Hope Scale and CCSC), and differences in the consistency of 

reports on the CCSC were minimal. Reports garnered in-the-moment such as objective or 

subjective experimenter behaviour ratings or participant log-book records are some 

methods that can prevent errors in responding; however, these methods are generally more 

time-consuming, can become quite costly, and are often limited in terms of the breadth of 

constructs that can be studied simultaneously (Leong & Austin, 2006). 

 Associations between parent mental health symptoms and child psychological 

adjustment could potentially be due to response artefacts and biases.  Specifically, given 

that both reports of parent mental health and child adjustment were garnered from parents, 

the positive association between these measures may be due to distressed parents being 

highly vigilant to signs child behavioural or emotional concerns, a tendency to over-

estimate concerns, or may reflect parents’ internal working models of themselves and their 
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child (Madden, Hastings, & Hoff, 2002; Thompson, Gil, Burbach, Keith, & Kinney, 1993). 

Method-specific biases such as the one described above are inherent in any data-collection 

method.  Using more than one data-collection method helps address potential threats to 

validity that arise as a result of method variance. In some respects, the decision to collect 

data from children, parents and archival data is a strength of this study. A number of 

expected associations between measures were confirmed, which provides evidence for 

predictive validity. However, this approach may have also weakened the strength of certain 

expected relations. For example, Ayers et al. (1991) found weak correspondences in cross-

sectional structural equation models involving children's self-report of coping and parent 

reports of child's symptomatology. Informant discrepancies between parent and child could 

not be evaluated in the present study, because parents were the primary informants of child 

symptomatology. Future similar studies should consider exploring informant discrepancies 

and common method variance by collecting both self- and parent-reports of child 

psychological adjustment and executive functioning. This would allow the opportunity to 

evaluate convergent and discriminant validity of traits across raters and the degree of 

discrepancy between raters (Campbell & Fiske, 1959; De Los Reyes & Kazdin, 2005; 

Murphy & Davidshofer, 2001).  

 As mentioned above, the internal consistency reliability estimates obtained for the 

Family Environment Scale were questionable. Reliability estimates of the original FES 

subscales which were validated using data from samples of normal and distressed families 

were acceptable (i.e., .78 for Cohesion, .69 for Expressiveness, .75 for Conflict, and .76 for 

Organization).  The low internal consistency found for this scale in the present sample is 

likely due to low scale variance and a restricted range (Dick & Hagerty, 1971). Low 



93 

variability can occur when a sample is highly homogenous along certain dimensions or 

when participants are subject to response biases (i.e., positivity bias).  From the descriptive 

statistics, it is evident that most participants reported similar, high levels of family 

functioning, resulting in a narrow range of scores across participants and low variability 

for each subscale. Issues of range restriction reduce the likelihood of detecting associations 

between variables due to ceiling effects (in the case of the cohesion, expressiveness and 

organizations subscales) and floor effects (in the case of the conflict subscale) from 

comparing individuals that are highly similar along these dimensions. Thus, the lack of 

association between the FES scale and other predictors and outcomes in the present study 

may be due to low variability obtained on this scale. Future studies of this nature may 

consider using an alternative measure of family functioning (see Tutty, 1995, for 

recommendations). 

 Another potential limitation concerns the use of the CCSC (Program for Prevention 

Research, 1999) as the measure of coping style in the present study. Though the CCSC was 

found to be psychometrically sound compared to other coping measures (Compas, et al., 

2001), it was intended to capture participants’ responses to a broad range of potential 

stressors.  However, applying this scale within the narrow context or a specific medical 

stressor may have generated less variability than in previous studies. This lack of 

variability, in addition to differences in item-factor loadings may have reduced the 

strengths of the hypothesized relations between family system characteristics, coping 

processes and child outcomes (psychological adjustment and metabolic control). 

Exploratory factor analyses replicated the majority of the original CCSC scale factor 

loadings, as well as strong evidence on internal consistency for each factor. However, in 
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the present sample, certain item-factor loadings varied from those obtained for the original 

CCSC scale. For example, in the initial CCSC scale, doing exercise represented an attempt 

to distract oneself through physical release. However, for children with diabetes, this 

behaviour may be done in an effort to distract oneself but may also represent an active 

attempt to actively reduce high blood-sugar through physical activity. Thus, the term 

“distraction” may not fully capture the intended purpose of coping behaviours involving 

physical activity. Another difference in the sample was that items loading onto the factor 

determined by avoidant coping behaviours shared variance with items involving emotional 

arousal and release, such as responding in anger.  This is consistent with previous studies 

of normal children and those with a chronic illness (Connor-Smith, et al., 2000, Losoya, et 

al., 1998; Peters, Boersma, & Koopman, 2008), suggesting that a single factor may 

underlie avoidant and emotionally reactive coping responses or that such behaviours tend 

to co-occur in certain stressful situations.   

 Construct equivalence, the ability of items to tap into similar latent variables (or 

constructs) when applied to samples that vary along one of more characteristics (e.g., age, 

gender, ethnicity, SES, etc.), is an important consideration for scale development and 

validation (Labouvie, 1980). For example, Perrin, Stein and Drotar (1991) assert that 

researchers studying children with chronic illnesses should exercise caution when 

interpreting findings based upon data from multiple age and gender groups, given that 

age/gender norms for subscale t-scores are presumed to reflect equivalent constructs but 

may be comprised of different items. In this study, construct equivalence across age groups 

is an important issue. Mentioned above, reliability estimates of child self-report measures 

(Hope Scales) and subscales (CCSC) were generally consistent across age-groups, 
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suggesting similar response patterns on items. Equivalence of coping style was examined 

to determine whether maturational changes may have influenced participant responses on 

the CCSC questionnaire. Reliability analyses and exploratory factor analyses of the CCSC 

adapted scale suggest construct equivalence of coping style in subsamples of children and 

adolescents. This is consistent with Ayers et al. (1996) who reported no significant age or 

sex differences in the covariance matrices in the HICCUPS, the scale upon which the 

CCSC was based. A larger sample is needed to conduct confirmatory factor analyses in 

order to determine whether the same 4-factor solution of the CCSC adapted scale holds for 

children and adolescents (indicating construct equivalence in both age groups), or does not 

hold (indicating developmental shifts in the repertoire of coping behaviours in response to 

diabetes-related stressors).  

  The “Coping with a Disease” scale (CODI) is showing some promise as a measure 

of coping style in children with a chronic illness and has been linked to HRQOL in 

children with chronic illnesses (Petersen, Schmidt, Bullinger, & DISABKIDS Group, 

2004, 2006). However, this scale remains to be validated through confirmatory factor 

analyses in another sample. Given that coping style varies across illnesses (Petersen, et al., 

2006) and the demands of chronic illnesses are likely to vary, a scale of coping in children 

and adolescents with diabetes may be more beneficial to improving our understanding of 

how various coping responses are associated with various family characteristics and child 

mental/physical health outcomes.  

 While the inclusion of an objective measure of metabolic control is a strength of 

this study, the low associations between metabolic control, family system variables and 

child adjustment may be an indication that the variables in question may not have 
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generated sufficient variability across participants, or that other variables pertinent to 

metabolic control were not included in this study. It is possible that using t-scores (which 

compresses scores into a normal distribution) on the CBCL, BRIEF and DASS may have 

limited scale variability and the ability to detect associations among participants presenting 

with fewer symptoms or problems (Perrin, et al., 1991).  The lack of diabetes-specific 

behavioural measures is considered a general weakness of this study. The predictive power 

of the proposed study model may have been enhanced by including other diabetes-specific 

factors such as adherence, family communication and conflict about diabetes-related tasks, 

family problem-solving, and diabetes-related child psychological distress. While the 

inclusion of such measures in a predictive model would have required an even larger 

sample size, the absence of such measures is another possible limitation of this study.  

Conclusion 

 Overall, this study builds upon our current understanding of the family system 

characteristics and child coping processes that influence psychological adjustment and 

metabolic control in children and adolescents with type 1 diabetes.  This study highlighted 

developmental differences in children diabetes-related coping responses. In addition, this 

study identified aspects of the family system that predicted mental and physical health 

outcomes in children with T1D.  Coping processes, including child avoidant coping, 

coping efficacy, initiative and emotional control mediated relations between family 

functioning and child adjustment. Structural equation modeling validated a model 

involving direct effects of the family system on child adjustment.  

 Findings also highlight a number of factors to be considered when providing 

support to children and adolescents with T1D, including child age, sex, executive 
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functioning, coping style, child efficacy, child adjustment, family functioning and parent 

mental health. Interventions geared to improve psychological adjustment and metabolic 

control in this population are most likely to succeed if both the child/adolescent and the 

parents are involved.  These findings have implications for a) the identification of children 

at risk for adverse mental and physical health outcomes associated with diabetes, b) 

decision-making for health service delivery, supports, and discharge planning, c) informing 

evidence-based practices, and d) refining current programmes for the treatment and support 

of children and adolescents with diabetes, and their families.  
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Table 1.  
 
Demographic Characteristics for Full Sample and T1/T2 Subsamples 
 

     Total         T1&T2       T1 only        
  N=202 n=168 n=34 
 n(%)      n(%)   n(%)  P2        p 
 
Child Sex  
 Male 115(56.9) 97(57.7) 18(52.9) .26 .61  
 Female  87(43.1) 71(42.3) 16(47.1) 
Child Age  
 8 – 12 91(45.0) 75(44.6) 16(47.1) .07 .85 
 13 - 17 111(55.0) 93(55.4) 18(52.9) 
Child HbA1C 

 Good (8.5 or below) 108(53.5) 90(53.6) 18(52.9) .01 .96 
 High (8.6 and above) 94(46.5) 78(46.4) 16(47.1) 
Parent Informant 
 Father 34 (16.8) 27(16.1) 7(20.6) .41 .62 
 Mother 168(83.2) 141(83.9) 27(79.4) 
Marital Status  
 Married 142(70.3) 124(73.8) 18(52.9) 10.30 .07 
 Single 14(6.9) 11(6.5) 3(8.8) 
 Common-Law 16(7.9) 11(6.5) 5(14.7) 
 Divorced 19(9.5) 12(7.1) 7(20.6)  
 Separated 10(5.0) 9(5.4) 1(2.9) 
 Widowed 1(0.5) 1(0.6) 0(0.0) 
Family Size 
 2 to 3 36(17.8) 28(16.7) 8(23.5) 2.10 .35 
 4 to 5 145(71.8) 124(73.8) 21(61.8) 
 6 and over 21(10.4) 16(9.5) 5(14.7) 
Income 
 Under $29, 999 15(7.4) 14(8.3) 1(2.9) 8.44 .14 
 $30,000-$49,999 21(10.4) 15(8.9) 6(17.6) 
 $50,000-$69,999 26(12.9) 23(13.7) 3(8.8) 
 $70,000-$89,999 30(14.9) 22(13.1) 8(23.5) 
 $90,000-$109,999 30(14.9) 28(16.7) 2(5.9) 
 $110,000 and over 73(36.1) 62(36.9) 11(32.4) 
_________________________________________________________________________
____ 
NOTE: Chi-square (P2) comparisons were made between both subgroups (“Time 1 and 2 complete” and 
“Incomplete: Time 1 only”) to determine whether there were any significant differences between both 
groups. 
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Table 1 (cont’d).  
 
Demographic Characteristics for Full Sample and T1/T2 Subsamples 
 
     Total         T1&T2       T1 only        
     N=202        n=168     n=34  
     n(%)        n(%)     n(%)   P2        p 
_________________________________________________________________________ 
 
Ethnicity 
 First Nations, Métis, Inuit 10(5.0) 7(4.2) 3(8.8) 4.73 .59 
 Black, African-Canadian 5(2.5) 4(2.4) 1(2.9) 
 Caucasian, European 173(85.6) 146(86.9) 27(79.4) 
 Chinese, Japanese, S-E Asian 1(0.5) 1(.6)  0(0.0) 
 West Asian or Arabic  3(1.5) 2(1.2) 1(2.9) 
 South/Central American 2(1.0) 1(0.6) 1(2.9) 
 Bi- or Multi-racial 4(2.0) 4(2.4) 0(0.0) 

NOTE: Chi-square (P2) comparisons were made between both subgroups (“Time 1 and 2 complete” and 
“Incomplete: Time 1 only”) to determine whether there were any significant differences between both 
groups.
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Table 2.  
 
Scale Internal Consistency Reliability Estimates (Cronbach’s alpha)  
________________________________________________________ 
        " 
________________________________________________________ 
 
Child Hope Scale .86 
Children’s Coping Strategies Checklist- Adapted 
 Active Coping .89 
 Avoidant Coping .82 
 Distraction Coping .74 
 Support-Seeking Coping .85 
Family Environment Scale   
 Cohesion .62   
 Expressiveness .46   
 Conflict .66   
 Organization .64   
 Total .62  
Depression Anxiety Stress Scales - Short 
 Depression .80    
 Anxiety .81  
 Stress .81  
 Total  .84 
Behaviour Rating Inventory of Executive Functioning  
 Initiative .78 
 Emotional Control .83  
Child Behavior Checklist 
 Internalizing Problems  .74   
  Anxious/Depressed .76 
  Withdrawn/Depressed .51  
  Somatic Complaints  .60 
 Externalizing Problems  .87 
  Rule-Breaking Behaviours .72 
  Aggressive Behaviours  .84 
 Other Problems   -- 
  Social Problems .73 
  Thought Problems .67 
  Attention Problems .72 
 Total Problems  .87 
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Table 3.   
 
Original Children’s Coping Strategies Checklist Items 
_________________________________________________________________________ 
 
ACTIVE COPING  
 
 1. Think about what I could do before I do something. 
 2. Try to notice or think about only the good things in life. 
 7. Do something to make my diabetes better. 
 8. Think about why it has happened. 
 10. Tell myself to accept my diabetes. 
 14. Think about what would happen before I decide what to do. 
 15. Tell myself it will be over in a short time. 
 20. Try to make things better by changing what I do. 
 21. Ask God to help me understand my illness. 
 26. Think about which things are best to do to handle my illness. 
 27. Remind myself that things could be worse. 
 33. Do something to make it better. 
 34. Try to understand it better by thinking more about it. 
 39. Think about what I need to know so I can solve the problem. 
 40. Tell myself it’s not worth getting upset about. 
 46. Do something in order to get the most I can out of the situation. 
 47. Think about what I can learn from the problem. 
 52. Try to figure out why things like this happen. 
 
AVOIDANT COPING  
 
 5. Try to stay away from the problem. 
 12. Try to put my diabetes out of my mind. 
 18. Try to stay away from things that make me feel upset. 
 24. Imagine how I’d like things to be. 
 30. Avoid the people that make me feel bad. 
 37. Wait and hope that things will get better. 
 43. Avoid things by going to my room. 
 50. Wish that things were better. 
 
DISTRACTION COPING  
 
 4. Go bicycle riding. 
 11. Listen to music. 
 17. Play sports. 
 23. Go for a walk. 
 29. Go skateboard riding or roller skating. 
 36. Read a book or magazine. 
 42. Do some exercise. 
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 44. Do something like video games or a hobby. 
 49. Watch TV. 
 
SUPPORT SEEKING COPING 
 
 3. Talk about how I am feeling with my mother or father. 
 13. Figure out what I can do by talking with one of my friends. 
 16. Talk about how I am feeling with some adult who is not in my family. 
 25. Talk to my brother or sister about how to make things better. 
 28. Talk with my brother or sister about my feelings. 
 32. Talk to someone who might understand how I feel. 
 38. Ask my mother or father for help on what to do about it. 
 41. Talk with one of my friends about my feelings. 
 45. Talk to someone who could help me make the situation better. 
 51. Try to figure out what I can do by talking to an adult who is not in my family. 
 
OTHER – Expressing Feelings 
 
 6. Blame or say bad things about other people. 
 9. Write down my feelings. 
 19. Do something bad or cause trouble. 
 22. Cry by myself. 
 31. Get angry. 
 35. Let out feelings to my pet or stuffed animal. 
 48. Let off steam by hitting my pillow or bed. 
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Table 4.   
 
Descriptive Statistics of Child Characteristics 
 
                    Observed 
   Informant Time  M (SD) Mdn    S   K       Range    
 
Child Age parent 1 13.29 (2.72) 13.71 -.30 -.93  8 – 17  
Age diagnosed parent 1 7.71(3.93) 8.00 .17 -.91  1 – 17  
Years diagnosed parent 1 5.59 (3.71) 4.75 .62 -.61  .83– 14.9 
Qual. of diabetes management parent 1 3.50 (0.96)  4.00 -.34 -.03  1 – 5 
Metabolic Control (HbA1C) archive 1 8.84 (1.85) 8.50 1.31 2.41  5 – 15 
Coping Style (CCSC)1  
 Active child  1 1.49 (0.67) 1.48 -.02 -.44  0 – 5  
 Avoidant child  1 1.21 (0.68)  1.22 .16 -.66  0 – 5 
 Distraction child  1 1.53 (0.74)  1.63 -.22 -.66  0 – 5 
 Support-seeking child  1 0.85 (0.63)  .70 .49 -.61  0 – 5 
Hopeful thinking child  1 25.49 (6.01) 26.0 -.24 -.74  10 – 36 
Coping with Diabetes child  1 2.01 (0.74) 2.00 -.40 -.04  0 – 3 
Coping with Feelings child  1 2.07 (.71) 2.00 -.37 -.11  0 – 3 
Executive Functioning  
 BRIEF Initiative parent  2 12.12(3.11) 12.00 .52 -.31  8 – 20   
 BRIEF Emotional Control parent  2 17.08 (4.32) 16.00 .66 -.13  10 – 30   
Psychological Adjustment  
 CBCL Internalizing Prob. parent  2 6.72(5.57)  5.00 1.22 1.10  0 – 26  
  Anxious/Depressed parent  2 2.47(2.84) 2.00 1.50 1.93  0 – 14 
  Withdrawn/Depressed parent  2 2.04(1.77)  2.00 .80 .21    0 – 8 
  Somatic Complaints  parent  2 2.22 (2.14)  2.00 1.25 1.48  0 – 10 
 CBCL Externalizing Prob.  parent  2 8.30 (7.28) 7.00 .97 .40     0 – 33   
  Rule-Breaking Behaviour parent  2 3.39(3.14)  3.00 1.11 1.11   0 – 15 
 Aggressive Behaviour parent  2  4.91 (4.49)  4.00 .95 .23     0 – 20 
 Other Problems      --  
  Social Problems parent  2 2.40 (2.70) 2.00 1.71 3.25   0 – 14 
  Thought Problems parent  2 3.29 (2.65)  3.00 .98 .48      0 – 12 
  Attention Problems parent  2 3.46(2.86)  3.00 .79 -.13    0 – 11 
 CBCL Total Problems parent  2 29.51(20.54) 24.00 .82 -.19    0 – 88  
 
_________________________________________________________________________ 
NOTE:  S= skewness statistic, K= kurtosis statistic, 
1 Mean CCSC coping styles scores 
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Table 5.   
 
Child Executive Functioning and Adjustment Problem Scores by Level 
of Clinical Significance 
 
                                             No Concerns    B-CS Concerns 
      n(%)      n(%) 
 
Executive Functioning 
 BRIEF Initiative 130(77.8) 37(22.2) 
 BRIEF Emotional Control 113(67.7) 54(32.3) 
  
 
Psychological Adjustment 
 CBCL Internalizing Prob. 130(77.4) 38(22.6) 
  Anxious/Depressed 147(87.5) 21(12.5) 
  Withdrawn/Depressed 125(74.4) 43(25.6) 
  Somatic Complaints  129(76.8) 39(23.2) 
 CBCL Externalizing Prob.  124(73.8) 44(26.2) 
  Rule-Breaking Behaviour  98(58.3) 70(41.7) 
  Aggressive Behaviour 133(79.2) 35(20.8)  
 CBCL Other Problems   
  Social Problems 135(89.4) 33(19.6) 
  Thought Problems 89(53.0) 79(47.0) 
  Attention Problems 133(79.2) 35(20.8)  
 CBCL Total Problems 122(72.6) 46(27.4) 
_________________________________________________________ 
NOTE: N=168, B-CS= Borderline to Clinically Significant, BRIEF = Behaviour 
Rating Inventory of Executive Functioning, CBCL= Child Behavior Checklist.
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 Table 6.  
 
 Descriptive Statistics of Family Environment Characteristics 
_________________________________________________________________________
                   Observed 
   Time  M (SD) Mdn    S  K Range    
 
Stressful Life Events 1 131.12 (84.97) 120.50  .77 .40 0 – 352 
 
Family Functioning   
 Cohesion 2 7.88 (1.46) 8.00 -1.73 3.18 2 – 9  
 Expressiveness 2 6.38 (1.68) 6.50 -.46 -.19 1 – 9  
 Conflict 2 2.21 (1.86) 2.21 .81 .04 0 – 7   
 Organization 2 6.38 (2.00) 7.00 -.61 -.14 0 – 9   
 FES Total1 2 18.42 (4.80) 19.00 -.81 .37 1 – 26   
 
Parent Mental Health  
 Depression 2 4.68(6.58) 2.00 2.12 4.55 0 – 32   
 Anxiety 2 3.92 (6.06)  2.00 2.61 7.83 0 – 32  
 Stress 2 10.46 (8.54)  8.00 .85 .13 0 – 36 
 Total  2 19.08 (18.73)  14.00 1.85 4.12 0 – 94  
  
_________________________________________________________________________ 
 NOTE: S = skewness statistic, K = kurtosis statistic. 
1 FES total score = Sum of cohesion, expressiveness, conflict (reverse scored) and organization. 
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Table 7.  
 
Converted Parent Mental Health, Child Executive Functioning 
and Adjustment Scores 
 
 
   M (SD) S  K     
 
Parent Mental Health (DASS-21) 
 Depression 53.25(20.63) .72 -.83   
 Anxiety 60.44(18.43)  .71 -.97   
 Stress 54.87 (27.75)  .05 -1.52  
 Total  51.25 (28.18)  .03 -1.29  
 
Executive Functioning  
 BRIEF Initiative 53.41 (11.17) .27 .23 
 BRIEF Emotional Control 54.33 (12.82) .66 -.13    
 
Psychological Adjustment  
 CBCL Internalizing Prob. 52.57 (9.54)  1.22 1.10
         Anxious/Depressed 53.18 (5.51) 1.50 1.95
        Withdrawn/Depressed 55.34 (5.33)  .80 .21
        Somatic Complaints  56.45 (6.16)  1.25 1.49
  CBCL Externalizing Prob.  51.82 (10.10)
 .98 .40  
            Rule-Breaking Behaviour  57.96 (7.16)  1.11 1.11 
  Aggressive Behaviour 55.04 (6.07)  .96 .24 
 Other Problems          -- --   --  
  Social Problems 55.24 (6.55) 1.71 3.29
        Thought Problems 59.62 (7.57)  .99 .50
        Attention Problems 55.39 (5.31)  .79 -.12
  CBCL Total Problems 52.74 (10.14) .83 -.18
   
 
_____________________________________________________ 
NOTE: N = 168, DASS-21 scores were converted into percentile scores. BRIEF 
and CBCL scores were converted into t-scores.  
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Table 9.  
 
Child Coping Styles by Child Age 
 
                
            8 – 12 Years       13 – 17 Years        
  n = 91      n = 111 
 
 M(SD) M(SD) t p r1 
 
Active  1.56(.70) 1.44(.63) 1.29 ns  
Avoidant 1.29(.66) 1.14(.70) 1.55 ns   
Distraction  1.62(.78) 1.45(.69) 1.65 ns  
Support-Seeking .94(.58) .77(.67) 1.94 .05 .14 
  
_________________________________________________________________________ 
1 Calculated effect size (Rosenthal, 1991)  
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Table 10.  
 
Tests of Mean Differences for Child Coping Style by Sex 
 
                
             Girls        Boys       
  n = 87    n = 115 
 
 M(SD) M(SD) t df p       r1 
 
Active  1.50(.68) 1.48(.67) -.25 200 ns     
Avoidant 1.26(.70) 1.17(.68) -.87 200 ns   
Distraction  1.38(.74) 1.64(.72) 2.55 200 .01  .  18 
Support-Seeking2  1.00 (.68) .73(.57) -3.00 166.92 <.01  .23 
  
_________________________________________________________________________ 
NOTE: ns = non-significant result (p > .05) 
1 Calculated effect size (Rosenthal, 1991)  
2  Equality of variances not assumed.
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Table 11.  
 
Mean and Standard Deviations of Child Coping Style by Child Sex and Age 
 
               
                8 – 12                                     13 – 17__    _            
   girls  boys                 girls  boys    
 n = 42 n = 49            n = 45           n = 66 
 
 M(SD) M(SD) p M(SD)           M(SD)         p 
 
Active  1.55(.72) 1.56(.69) ns  1.46(.65) 1.41(.63)   ns 
Avoidant 1.23(.72) 1.34(.59) ns  1.28(.68) 1.05(.71)   .07* 
Distraction  1.52(.82) 1.71(.74) ns  1.25(.64) 1.59(.70)   <.01 
Support-Seeking1 1.02(.60) .87(.55) ns  .98(.75)  .63(.57)       
<.01* 
  
_________________________________________________________________________ 
NOTE: * Significant result across sex and age group, ns = non-significant difference (p ˃ .05) 
1 Equality of variances not assumed. 
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Table 13.  
 
Linear Regression Analysis of Child Coping Style to Adjustment Problems 
 
   
   B      SE B $ t  p R2

)
   R2      F change 

 
Model A (Internalizing Problems)   
Step 1         

Age .710   .271 .199  2.622  < .01 .04 
         

Step 2             .06   .10 11.50** 
Age   .779   .264 .219 2.955  < .01   
Avoidant 3.480 1.026 .251 3.391  < .01   

 

        
 
 
Model B (Externalizing Problems)  
Step 1          

Income -.904    .462 -.152 -1.958  .05     .02 
         

Step 2             .10   .12 17.41** 
Income -.572   .447 -.096 -1.278  .20   
Avoidant 4.565 1.094 .314  4.172  <.01   

 

        
 
 
Model C  (Total Problems)  
Step 1          

Income   -.999   .461 -.168 -2.366   <.05 .03 
         

Step 2               .09   .11 16.38** 
Income -.676   .448 -.114 -1.510  .13   
Avoidant 4.434 1.096 .304  4.048  <.01   

 

        
 
_________________________________________________________________________ 
NOTE: N = 163, B = Unstandardized coefficient, SE B = Standard error of the unstandardized coefficient, $ 
= Standardized Coefficient. 
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Table 14.  
 
Correlation Matrix of Associations between Family Environment and System Characteristics 
and Metabolic Control 
 
 

 
Partnered or 
Single Parent 

Duration of 
Illness 

Diabetes 
Management Income HbA1C 

Life Events -.122 -.019 -.052 -.068 .026 
Cohesion .143 -.155* .228**  .292**  -.111 
Expression .039 .050 .014 .188* .023 
Conflict .007 -.036 -.067 .056 -.018 
Organization .087 -.117 .180* .041 -.100 
FES Total .091 -.064 .175* .150 -.060 
DASS Depression -.075 .057 -.095 -.229**  .030 
DASS Anxiety -.147 .063 -.128 -.343**  .060 
DASS Stress -.233**  -.084 -.017 -.238**  -.088 
DASS Total -.200**  -.026 -.039 -.293**  -.045 

       
 
NOTE: N= 168. FES = Family Environment Scale, DASS = Depression Anxiety and Stress Scales – Short (t-
scores), * p < .05, ** p < .01 
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Table 16.  
 
Linear Regression Analysis of Family Stress, Family Functioning and Parent Mental 
Health to Child Avoidant Coping Style 
 
   
   B SE B $ t  p  R2

)
     R2      F change 

 
Model 1      

Holmes .000 .001 .018 -.222  .825   
FES Total -.036 .012 -.247 -2.866  <.01   
DASS Total -.001 .002 -.029 -.327  .744   

 

  

Model 2              .05    .05    8.51** 

FES Total -.032 .011 -.221 -2.917  <.01   
         

_______________________________________________________________________________________ 
 NOTE: N = 168, FES = Family Environment Scale, DASS = Depression Anxiety Stress Scale – Short, B = 
Unstandardized coefficient, SE B = Standard error of the unstandardized coefficient, $ = Standardized 
Coefficient. 
** p < .01. 
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Table 17.   
 
Partial Correlations Between Family Environment and Child Outcome Variables (Age and 
Income Controlled) 
 

 
 
 Internalizing Externalizing 

  Total 
Problems 

Life Events -.031  .178*  .128 
Cohesion -.126 -.316** -.280** 
Expressiveness -.133 -.075 -.104 
Conflict  .222**  .396**  .380** 
Organization -.149 -.242** -.259** 
FES Total -.234** -.377** -.378** 
DASS Depression  .268**  .247**  .316** 
DASS Anxiety  .281**  161*  .253** 
DASS Stress  .294**  .211**  .310** 
DASS Total  .322**  .233**  .339** 

 
NOTE:  N = 163. FES = Family Environment Scale, DASS = Depression Anxiety and Stress Scales – Short 
(t-scores), * p < .05, ** p < .01 
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Table 18.  
 
Linear Regression Analysis of Family Stress, Family Functioning and Parent Mental 
Health to Child Adjustment (CBCL Total Problem t-scores) 
 
   
   B      SE B $ t  p R2

)
     R2      F change 

 
Model A (Internalizing Problems)   
Step 1         

Age .723 .268 .205 2.693  < .01 .04 
         

Step 2              .14    .18 14.14** 
Age .783 .254 .222 3.080  < .01   
FES Total -.196 .158 -.100 -1.239  .23   
DASS Total .108 .027 .322 4.017  <.01   

 

        

 
 
Model B (Externalizing Problems)  
Step 1          

Income -.930 .461 -.158 -2.015  <.05    .03 
         

Step 2              .15    .17 9.12** 
Income -.435 .449 -.074 -.969  .33   
Holmes .000 .010 -.004 -.048  .96   
FES Total -.658 .168 -.320 -3.924  <.01   
DASS Total .044 .030 .126 1.462  .15   

 

        

 
 
Model C (Total Problems)  
Step 1          

Income -1.071 .462 -.180 -2.316  .02 .03 
         

Step 2              .17   .21 17.34** 
Income -.407 .441 -.068 -.922  .36   
FES Total -.560 .164 -.270 -3.416  <.01   
DASS Total .084 .029 .237 2.911  <.01   

 

        

 
_______________________________________________________________________________ 
NOTE: N = 163, FES = Family Environment Scale, DASS = Depression Anxiety Stress Scale – Short, B = 
Unstandardized coefficient, SE B = Standard error of the unstandardized coefficient, $ = Standardized Coefficient. 
 

Table 19.   
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Comparison of Model Fit Statistics for Structural Equation Modeling Analyses 
_________________________________________________________________________ 
 
MODEL   P2    df P2/df p CFI NNFI   RMSEA  GFI   
dP2 

 
Initial Model 
Complete model 2.49 1 2.50 .11 1.00 .91 .10       .99  
Trimmed model 6.33 8 .79 .61 1.00 1.01 .00      .99
 3.84ns 
 
Nested Model: Sex 
Initial trimmed model 14.64 16 .92 .55 1.00 1.01 .00      .98  
Unconstrained trimmed model 17.53 18 .97 .49 1.00 1.00 .00      .97  
All paths constrained  28.65 28 1.02 .43 1.00 1.00 .01      .95  11.12ns 
 
Nested Model: Age 
Initial trimmed model 15.54 16 .97 .49 1.00 1.00 .00      .97  
Unconstrained trimmed model 19.61 18 1.09 .36 1.00 .99 .02      .97  
All paths constrained  39.25 28 1.40 .08 .97 .95 .05      .93  19.64* 
FES-Initiative path constrained 
 25.55 19 1.35 .14 .98 .96 .05      .96  5.94* 
DASS-CBCL path constrained 
 23.69 19 1.25 .21 .99 .97 .04      .96  4.08* 
 
     
_________________________________________________________________________ 
NOTE: df = degrees of freedom,  P2 = Chi-square statistic,  P2/df = Chi-square to degrees of freedom ratio, 
CFI = Comparative fit index, NNFI = Non-normed fit index, RMSEA = Root mean squared error of 
approximation, GFI = Goodness of fit index, dP2 = Chi-square difference, a = approaching significance, ns 
=  non-significant, *p < .05. 
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Figure 1. Theoretical model of familial and child characteristics associated with 
psychological adjustment and metabolic control in children and youth with type 1 diabetes
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Figure 2. Conceptual transactional stress and coping model for chronic childhood illness 
(Thompson, Gil, Keith, et al, 1994).  
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Figure 3. Childhood adaptation model to chronic illness: Diabetes mellitus (Whittemore, 
Jaser, Guo, & Grey, 2010).  
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Figure 4.  Tripartite model of children’s emotion regulation and adjustment (Morris, Silk, 
Steinberg, Myers, & Robinson, 2007) 
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Figure 5.  Standardized Beta Coefficients ($) derived using linear regression testing for 
mediating effects on psychological adjustment (CBCL Total) and metabolic control 
(HbA1C). Values in parentheses represent the relations between predictor and outcome 
variables without the  additional variance accounted for by the mediator.  
NOTE: * p < .05, ** p < .01 
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Figure 6. Standardized estimates of full structural model predicting child adjustment from 
family system characteristics and coping processes in the full sample 
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Figure 7. Standardized estimates of trimmed structural model predicting younger child 
adjustment from family system characteristics and coping processes in the full sample.
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Figure 8. Standardized estimates of the unconstrained trimmed model predicting child 
adjustment from family system characteristics and coping processes in children (ages 8 to 
12) with type 1 diabetes. 
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Figure 9. Standardized estimates of unconstrained trimmed model predicting child 
adjustment from family system characteristics and coping processes in adolescents (ages 
13 to 17) with type 1 diabetes.  
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Appendix A 
Participant Letter of Information 
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Appendix B 

Parent Consent Form 
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Appendix C 

Child Consent/Assent Form 
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Appendix D 
Telephone Script 

 
 
Hello. This is Michelle Wesley, from the University of Guelph. I am the student researcher 
that you and your child met with at the Diabetes Clinic a few weeks ago.  
 
[(Research Assistants) Hello. This is (name) from the University of Guelph. I am a 
research assistant to Michelle Wesley, the student researcher that you and your child met 
with at the Diabetes Clinic a few weeks ago.] 
 
Is this a good time to do the telephone questionnaire that you agreed to do? It should take 
you about 30 minutes to answer all questions. If there’s anything pressing that comes up 
during the time you are answering the questions, please do not hesitate to let me know.  
 
As you may recall, you and your child completed some questionnaires for a research study 
on the family and child characteristics that are associated with child wellbeing and blood-
sugar control in children with diabetes.  
 
Today, I would like to ask you some questions about your home environment, your 
personal thoughts, feelings and experiences, as well as your child’s behaviours and overall 
daily functioning. 
 
To remind you, your answers will be kept private and confidential.  
 
Do you have any questions before we begin? 
 
May we get started?  (Yes / No) 
 
If NO:    
 When is a good time to call back? 
 
If YES:   
 Great! Let’s begin…. 
 
 
Upon completion of the survey:  
 Thank you very much for answering these questions. I very much appreciate you 
sharing your thoughts and experiences with me today. Do you have any questions?   
 
Thank you for your time.  
Have a good day/night. 
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Appendix E 
Parent reports of their experiences in raising a child with diabetes 

 
 
 Parents were given the opportunity to share their experiences in raising a child with 
diabetes. Overall, parents conveyed a sense of acceptance of their child’s illness and 
commitment to their child’s physical and emotional wellbeing. Treatment adherence, the 
transition to adolescence and parent-child relationships were at the forefront of parents’ 
reported concerns. For example, one parent noted that while their family is very organized, 
changes in routine (e.g., summer vacation) interfere with diabetes management tasks and 
can lead to problems in maintaining good metabolic control. Educating others about 
diabetes was another issue raised. Parents shared problems they had experienced within the 
school system such as not providing a quiet place for injections, teachers not allowing food 
or breaks during class time, and school and nursing staff reluctance to administer insulin in 
an emergency.  
 Another common issue was parents’ reported struggles in helping foster a sense of 
independence in their adolescent while also ensuring that they make good decisions, are 
safe, healthy and responsible. Parents expressed conflicted feelings between their desires to 
encourage their child to participate in special-interest activities such as sports, camping and 
fieldtrips, and their (often legitimate) fears for their child’s health and safety when they are 
away from home. One parent felt that a collaborative problem-solving approach had been 
helpful for handing such situations (e.g., allowing their child to attend camp but discussing 
ground rules and contingencies beforehand, such as testing blood sugar before and after 
physical activity, carrying a snack and insulin, and emergency contacts, etc.  
 Parents expressed a need for more information on and support for parenting 
teenagers with diabetes (i.e., handling social pressures, wanting to fit in and be “normal”, 
talking about drugs and alcohol, differentiating teenage mood swings from low blood 
sugar). There were a couple instances where parents voiced concerns about their 
daughter’s body image issues and preoccupations with weight. Others shared concerns 
about the impact their constant monitoring was having on the quality of their relationship 
with their child. “I often feel like I’m the bad guy. It gets in the way of my relationship 
with my son”, said one parent. 
 



169 

Appendix F 
Demographic/Health Information Form 
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Appendix G 
Holmes-Rahe Life Events Scale (Holmes & Rahe, 1967) 
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Appendix H 
Depression Stress Anxiety Scales – Short (Lovibond & Lovibond, 1995) 
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Appendix I 

Family Environment Scale, 3rd Edition, Form R (Moos & Moos, 2009) 
 

FAMILY ENVIRONMENT SCALE - FORM R 

 
This questionnaire contains 36 statements about families. You are to decide which 
of these statements are true of your family and which are false. If you think the 
statement is True or mostly True of your family, please respond “TRUE”.   If you 
think the statement is False or mostly False of your family, please respond 
“FALSE”.  
Remember, we would like to know what your family seems like to YOU. Do not try 
to figure out how other members see your family, please give YOUR general 
impression of your family for each statement. 
 

 

1. Family members really help and support one another. True False 

2. Family members often keep their feelings to themselves. True False 

3. We fight a lot in our family.  True False 

9. Activities in our family are pretty carefully planned. True False 

11. We often seem to be killing time at home. True False 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

[Permission to reproduce sample items] 
Copyright © 1974, 2002 by Rudolf Moos 
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Appendix J 

Behavior Rating Inventory of Executive Function (Guy et al., 2000) 
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Appendix K 
Child Hope Scale (Snyder et al., 1997) 
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Appendix L 
Children’s Coping Strategies Checklist (Program for Prevention Research, 1999) 
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Appendix M 
 

Results of the factor analysis of the adapted  
Child Coping Strategies Checklist (CCSC) scale. 

 
 An exploratory, principal component factor analysis (PCA15) was conducted on the 
52 CCSC scale items to test the degree to which variables yielded the same factor structure 
as the initial scale. The study sample (N = 202) is a ‘fair’ size for PCA according to 
Comrey and Lee (1992) and approaches Stevens’ (1996) minimum recommended ratio of 
five participants per item.  Consistent with previous studies cited above, analyses were 
constrained to a four-factor oblique solution (Oblimin rotation).  To avoid losing data due 
to case-wise deletion, missing data were substituted with item mean scores. Despite the 
potential loss of variability across scores, this approach was considered appropriate as this 
did not significantly change the total variance accounted for by the model or reduce 
statistical power (McDonald, Thurston, & Nelson, 2000), and improved tests of sphericity 
and sampling adequacy (vs. without mean substitution).  
 In the initial analysis, the latent factor structure of the 52 item scale was highly 
consistent with the original CCSC/HICUPS factor structures (Ayers, 1991; Ayers, et al., 
1996; Program for Prevention Research, 1999) and accounted for 41.8% of the scale 
variance. In accordance with Henson and Roberts’ (2006) guidelines for decision-making 
in factorial analyses, parallel analyses of Eigenvalues (Horn, 1965; Turner, 1998), 
minimum average partial test (MAP; Velicer, 1976) and component scree plot analyses 
(Cattell, 1966) provided further support for the extraction of four factors.  The Kaiser-
Meyer-Olkin measure of sampling adequacy (KMO) was .81 – very good according to 
Kaiser (1974). Bartlett’s test of sphericity indicated that correlations between items were 
sufficiently large for PCA, P2 (1326) = 3996.68, p < .01. Preliminary item communalities 
were ‘widely’ distributed (ranging from .21 to .61) which according to MacCallum, 
Widaman, Zhang, & Hong (1999) suggests an excellent probability of a convergent factor 
solution, given the sample size. Low (<.40) and crossed factor loadings were removed (i.e., 
19 and 30) until the remaining item communality statistics for each factor were ≥ .40 
(Hinkin, 1998; Stevens, 2002). A number of component loadings were greater than .40 on 
more than one factor in the component matrices. These items were removed (i.e., 11, 18, 
21, 23, 35, 36 and 52). For example, item #35 (“Let out feelings to my pet or stuffed 
animal”) was removed because it loaded poorly on all four factors. 
 In the second stage of analysis, the four original CCSC factors were successfully 
extracted. However, two of the “expressing feelings” items (i.e., 9 and 22) were removed 
due to component loadings greater than .40 on more than one factor. Three additional item 
components (i.e., 6, 31 and 48) loaded strongly on the factor determined by “avoidant” 
coping behaviours and were thus grouped within this dimension.  

                                                 

15 When attempting to replicate factor structures, it has been suggested that exploratory factor analytic tests 
are more rigorous than confirmatory (structural) analyses, as the flexibility of the latter method creates more 
opportunity for making poor statistical decisions based upon idiosyncrasies in the sample (DeVellis, 1991; 
Saucier & Goldberg, 1996). 
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 In the final stage of analysis, the 41 remaining items yielded four distinct factors 
for which the sum of squared loadings accounted for 45% of the variance in child coping 
responses.  Communality statistics were moderate and wide (.21 to .64; MacCallum, et al., 
1999).  Sampling adequacy was verified, KMO = .82, and Bartlett’s test of sphericity 
indicated sufficient item correlations for each factor,P2 (820) = 3114.00, p < .01. There 
were no item cross-loadings, with the exception of item 38, which loaded both onto the 
active and support-seeking coping dimensions. This item addresses the child’s likelihood 
of seeking parent assistance. In light of the underlying oblique structure of the CCSC and 
the importance of retaining this item, the decision was made to retain this item and to 
include it as a support-seeking strategy (as it was coded in the original CCSC and HICUPS 
scales).  The four coping dimensions are determined by six to 16 items, lending further 
evidence for the content validity of the adapted CCSC scale (Hinkin, 1998). Structure and 
pattern matrices of item loadings for the final PCA are listed below. 
 See below, the average inter-item correlations within each factor were moderate 
(Mr = .34), using mean coping scores as the point of comparison. The four coping style 
factors were found to have sound internal consistency reliabilities: 1) active coping (" 
=.89), 2) avoidant coping (" =.82), 3) distraction (" =.74) and 4) support-seeking (" 
=.85).    
 

Correlation Matrix of Associations between Coping Subscale Factors 

 1 2 3 
1. Active    
2. Avoidance .208**    
3. Distraction .367**  .339**   
4. Support Seeking .532**  .297**  .302**  

_________________________________________________________ 
NOTE: N = 202, ** (p < .01) 

 
  Construct equivalence was examined among children (n = 91; 8 – 12 years old) 
and adolescents (n = 111; 13 – 17 years old). Both PCA factor analyses were constrained 
to a four-factor oblique solution (Oblimin rotation); however it should be noted that these 
smaller subgroups meets neither Comrey and Lee’s (1992) recommended sample size, nor 
Stevens’ (1996) recommended participants per item ratio (i.e., 41 items x 5 participants = 
205). 
 Factor analyses in both subgroups yielded the same 4-factor solution, with items 
loading onto the same 4 coping dimensions. In children, the 4-factor model accounted for 
49.1% of the scale variance. Sampling adequacy was moderate (KMO = .61) and the test 
of sphericity indicated that correlations between items were sufficiently large for PCA, P2 
(820) = 1708.97, p < .01. However, four scale items were found to load on two or more 
factors (≥ .40). Items 8 and 37 loaded onto factors 1 and 2. Item 31 had a negative loading 
onto factor 1 and other positive loadings onto factor 2 and 3. Item 51 loaded on both 
factors 3 and 4.  For adolescents, sampling adequacy was moderate (KMO = .68) and the 
test of sphericity indicated that correlations between items were sufficiently large for PCA, 
P2 (820) = 2213.60, p < .01. Three scale items were found to load on two or more factors 
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(≥ .40). Item 15 loaded onto factors 1 and 2, whereas items 38 and 45 loaded on both 
factors 1 and 4.  
 Overall, further exploratory factors analyses of the CCSC adapted scale suggest 
construct equivalence of coping style in children and adolescents. 
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Pattern Matrix of Adapted CCSC Scale 
 

 
NOTE: Principal Component Analysis with Oblimin Rotation (Kaiser Normalization). 
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Structure Matrix of Adapted CCSC Scale 

 
 
NOTE: Principal Component Analysis with Oblimin Rotation (Kaiser Normalization). 
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Revised Children’s Coping Strategies Checklist items listed by coping style.  
 
ACTIVE COPING  
 
 1. Think about what I could do before I do something. 
 2. Try to notice or think about only the good things in life. 
 7. Do something to make my diabetes better. 
 8. Think about why it has happened. 
 10. Tell myself to accept my diabetes. 
 14. Think about what would happen before I decide what to do. 
 15. Tell myself it will be over in a short time. 
 20. Try to make things better by changing what I do. 
 26. Think about which things are best to do to handle my illness. 
 27. Remind myself that things could be worse. 
 33. Do something to make it better. 
 34. Try to understand it better by thinking more about it. 
 39. Think about what I need to know so I can solve the problem. 
 40. Tell myself it’s not worth getting upset about. 
 46. Do something in order to get the most I can out of the situation. 
 47. Think about what I can learn from the problem. 
 
AVOIDANT COPING  
 
 5. Try to stay away from the problem. 
 12. Try to put my diabetes out of my mind. 
 24. Imagine how I’d like things to be. 
 37. Wait and hope that things will get better. 
 43. Avoid things by going to my room. 
 6. Blame or say bad things about other people. 
 31. Get angry. 
 48. Let off steam by hitting my pillow or bed. 
 50. Wish that things were better. 
 
DISTRACTION COPING  
 
 4. Go bicycle riding. 
 17. Play sports. 
 29. Go skateboard riding or roller skating. 
 42. Do some exercise. 
 44. Do something like video games or a hobby. 
 49. Watch TV. 
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SUPPORT SEEKING COPING 
 
 3. Talk about how I am feeling with my mother or father. 
 13. Figure out what I can do by talking with one of my friends. 
 16. Talk about how I am feeling with some adult who is not in my family. 
 25. Talk to my brother or sister about how to make things better. 
 28. Talk with my brother or sister about my feelings. 
 32. Talk to someone who might understand how I feel. 
 38. Ask my mother or father for help on what to do about it. 
 41. Talk with one of my friends about my feelings. 
 45. Talk to someone who could help me make the situation better. 
 51. Try to figure out what I can do by talking to an adult who is not in my family. 
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Appendix N 
Diagnostic statistics for regression analyses in Tables 20 and 21 

 
Table 20. 
 

Model A: Collinearity statistics were within acceptable parameters (Tolerance and VIF). 
Mahalanobis and Cook’s distances were within appropriate parameters. Plots of standardized 
predicted and residual values did not suggest problems with heteroscedasticity. In four cases 
(2%), standardized residuals exceeded the upper limit of two standard deviations from the 
mean, and no cases exceeded the upper limit of 2.5. One case was slightly below the model 
covariance ratio lower limit of .93 and was retained. 
 

Model B: Collinearity statistics were within acceptable parameters. In two cases, 
Mahalanobis distances exceeded the recommended upper limit of 15.  Plots of standardized 
predicted and residual values did not suggest problems with heteroscedasticity. In five cases 
(3%), standardized residuals exceeded the upper limit of two standard deviations from the 
mean. None exceeded the upper limit of 2.5. Eight case was slightly below the model 
covariance ratio lower limit of .94. These were retained, as their removal did not 
substantially improve model fit statistics. 
 

Model C: Collinearity statistics were within acceptable parameters. In one case, the 
Mahalanobis distance exceeded the upper limit of 15.0. Plots of standardized predicted and 
residual values did not suggest problems with heteroscedasticity. In five cases (3%), 
standardized residuals exceeded the upper limit of two standard deviations from the mean, 
and two cases (1%) exceeded the upper limit of 2.5. Four cases were slightly below the 
model covariance ratio lower limit of .87; however, their removal did not significantly 
improve the fit of the model and were thus retained in the second step. 
 
 

Table 21.  
 

Model D: Collinearity statistics were within acceptable parameters. Plots of standardized 
predicted and residual values did not indicate problems with heteroscedasticity. Mahalanobis 
and Cook’s distances were within appropriate parameters. Less than 5% of standardized 
residuals exceeded the upper limit of two standard deviations from the mean, and none 
exceeded the upper limit of 2.5. Eight cases were slightly below the model covariance ratio 
lower limit of .96 and were retained. 
 

Model E: Collinearity statistics were within acceptable parameters. Plots of standardized 
predicted and residual values did not indicate problems with heteroscedasticity. Mahalanobis 
and Cook’s distances were within appropriate parameters. Fewer than 5% of standardized 
residuals exceeded the upper limit of two standard deviations from the mean, and no more 
than 1% (two cases) exceeded the upper limit of 2.5. Seven cases were slightly below the 
covariance ratio lower limit of .96 and were retained. 
 

Model F: Collinearity statistics were within acceptable parameters. Plots of standardized 
predicted and residual values did not indicate problems with heteroscedasticity. Mahalanobis 
and Cook’s distances were within appropriate parameters. Less than 5% of standardized 
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residuals exceeded the upper limit of two standard deviations from the mean, and none 
exceeded the upper limit of 2.5. Eight cases were slightly below the model covariance ratio 
lower limit of .96 and were retained. 
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Appendix O 
 

Path by path analysis of moderating effects of age 
 

 

      Children Adolescents   

      Estimate P Estimate P z-score 

tBRIEF_Ini <--- FES_Tot -0.547 0.014 -1.301 0.000 
-

2.461* 

tBRIEF_Emo <--- FES_Tot -1.194 0.000 -1.012 0.000 0.456 

Efficacy <--- tBRIEF_Ini -0.018 0.044 -0.022 0.000 -0.414 

Efficacy <--- tBRIEF_Emo -0.011 0.051 -0.010 0.040 0.174 

HIC_Av_Avo <--- Efficacy -0.282 0.009 -0.379 0.004 -0.567 

HIC_Av_Avo <--- tBRIEF_Emo 0.006 0.293 0.018 0.005 1.466 

tCBCL_Tot <--- HIC_Av_Avo 0.820 0.528 2.266 0.013 0.911 

tCBCL_Tot <--- pDASS_Tot 0.100 0.000 0.021 0.346 
-

2.151* 

tCBCL_Tot <--- tBRIEF_Ini 0.271 0.005 0.271 0.000 0.002 

tCBCL_Tot <--- tBRIEF_Emo 0.399 0.000 0.308 0.000 -1.004 

NOTE: * p < 0.05 
 

 


