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ABSTRACT 

Diabetes is a medical condition in which affected individuals have relatively low 

adherence to the treatment regimen consisting of medications, diet, exercise, and blood 

glucose monitoring. Models of health behaviour such as Protection Motivation Theory 

(PMT; Rogers, 1983) and the Theory of Planned Behaviour (TPB; Ajzen, 1991) have 

been developed in order to understand the many factors proposed to influence health 

behaviours but have not been sufficiently applied to diabetes. Both PMT and TPB predict 

intention to perform health behaviours but focus on different cognitions relating to 

intention. In addition to predicting intention and behaviour, the models may also be 

valuable in predicting emotional responses as the cognitions are similar to those specified 

in models of anxiety. The purpose of the present study was to compare PMT and TPB 

models in capacity to predict intentions to adhere and diabetic treatment adherence (i.e., 

diet, exercise, medication, blood glucose monitoring). A second objective was to examine 

the influence of anxiety within the models. Volunteers with Type 1 or 2 diabetes from 

across Canada (N = 418) completed online or paper questionnaires. Follow-up 

questionnaires assessing treatment adherence were also completed one and two weeks 

after the initial questionnaire. Participants were highly adherent to medication and blood 

glucose monitoring activities (for individuals with Type 1 diabetes); therefore, the models 

could not be tested for these activities due to a lack of variance. A large percentage of 

variance was accounted for by PMT and TPB in each of the treatment behaviours. For 

both TPB and PMT, the strongest paths were found between intention and treatment 

behaviour. Perceived behavioural control/self-efficacy was the strongest predictor of 
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intention in the majority of the models. Subjective norms in TPB and perceived severity 

in PMT were not found to be statistically significant in the models. Anxiety constructs 

were found to mediate relationships between certain cognitions and intention and 

between cognitions and treatment adherence. Anxiety symptoms were found to be 

negatively associated with treatment adherence. The results serve to improve our 

understanding of treatment adherence in individuals with diabetes, and also inform 

interventions for individuals who have difficulties with treatment adherence.  
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1. INTRODUCTION 

 The prevalence of diabetes is increasing and will continue to increase in the future 

(Wild, Roglic, Green, Sicree, & King, 2004). In order to prevent complications, 

individuals with diabetes must adhere to a strict treatment regimen consisting of insulin 

injections, oral medications, diet, exercise, and blood glucose monitoring (Rubin & 

Peyrot, 2001). Despite the risk of complications, there is a relatively low adherence rate 

for overall treatment in individuals with diabetes (McNabb, 1997).  

 A wealth of research has been conducted on understanding various factors that 

influence treatment adherence in individuals with diabetes in order to support 

interventions designed to increase treatment adherence. Individual factors (i.e., 

depression, anxiety, self-efficacy, locus of control, coping), treatment factors (i.e., 

treatment complexity, diabetic knowledge, side effects, cost), and relationship factors 

(i.e., social support, physician-patient relationship) have all been found to influence 

treatment adherence. Due to the multitude of factors that have been found to influence 

treatment adherence in people with diabetes, researchers have applied models of health 

behaviour in an attempt to further understand treatment adherence. Widely used models 

of health behaviour include Social Cognitive Theory (Bandura, 1986), the Health Belief 

Model (Becker, 1974; Becker & Maiman, 1975), Protection Motivation Theory (PMT; 

Rogers, 1983), the Theory of Reasoned Action (Fishbein & Ajzen, 1975), the Theory of 

Planned Behaviour (TPB; Ajzen, 1991), and the Transtheoretical Model (J. O.  Prochaska 

& DiClemente, 1983). Strengths and limitations of each model have been reported in the 

literature, and each model has been applied to the understanding of treatment adherence 
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for varying health conditions. Studies comparing the utility of such models have 

demonstrated support for the usefulness of both PMT and TPB in predicting health 

behaviours. 

One of the individual factors found to influence treatment adherence in individuals 

with diabetes is anxiety; specifically, general anxiety, state anxiety, and diabetes-specific 

anxiety (Lawson, Lyne, Harvey, & Bundy, 2005; Lloyd et al., 2003; Ryan, Dulay, 

Suprasongsin, & Becker, 2002; Strachan, 2005; York, Brown, Persily, & Jacobsen, 1996). 

Individuals with diabetes have also been found to have an increased prevalence of general 

anxiety symptoms and generalized anxiety disorder (Grigsby, Anderson, Freedland, 

Clouse, & Lustman, 2002; Peyrot & Rubin, 1997). Health anxiety is a form of anxiety 

that has not been studied in relation to treatment adherence in individuals with diabetes. 

An extreme form of health anxiety is referred to as hypochondriasis (Warwick & 

Salkovskis, 1990), where individuals demonstrate preoccupation with having or obtaining 

a serious illness (American Psychiatric Association, 2000). Elevated health anxiety, 

however, is also observed in individuals with anxiety disorders (Abramowitz et al., 2007) 

as well as individuals with various medical conditions (Hadjistavropoulos, H. D., Janzen, 

J. A., Kehler, M. D., Leclerc, J. A., Sharpe, D., & Bourgault-Fagnou, M. D. (2011)  When 

health anxiety is elevated, it is associated with increased health care utilization and 

reduced quality of life (Barsky et al., 2001; Fink et al., 2010) Due to the association 

health anxiety has with many variables that also influence treatment adherence (e.g., 

emotion-focused coping, amount of information regarding a disease an individual obtains, 

satisfaction with health care providers; Bourgault-Fagnou & Hadjistavropoulus, 2009; 
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Mishali, Vaknin, Omer, & Heymann, 2007; Owens, Asmundson, Hadjistavropoulos, & 

Owens, 2004), it is likely that health anxiety itself may influence treatment adherence in 

people with diabetes.  

 The purpose of this study was to examine treatment adherence in individuals with 

diabetes according to TPB and PMT and to compare the two models in terms of how well 

each explains intention to adhere to treatment recommendations and actual treatment 

adherence. In addition, TPB and PMT were examined for how well they explain 

psychological distress, such as state, trait, and health anxiety, as well as the contribution 

of psychological distress in the models. Furthermore, health anxiety was examined for the 

first time in relation to treatment adherence in individuals with diabetes. 

In the literature review that follows, a discussion of the literature pertaining to 

diabetes and diabetic treatment adherence is presented. Models of health behaviour are 

then discussed along with their strengths, limitations, and applications to medical 

treatment adherence. Following the presentation of the various well-researched health 

behaviour models, a rationale for using the TPB and PMT in this study is provided. 

Existing literature on anxiety constructs, including state, trait, and health anxiety is 

presented along with the influence of these constructs on diabetic treatment adherence. 

Lastly, a discussion of the integration of anxiety into the TPB and PMT models is 

provided.  

1.1 Diabetes 

Diabetes, a chronic disease that affects the production or use of insulin in the 

body, is found in 4.1% of Canadians (Canadian Diabetes Association, 2005; Statistics 
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Canada, 2005). According to Wild et al. (2004), by 2030 diabetes will exist in 4.4% of the 

world’s population with 196 million more people affected compared to 2004. Diabetes 

mellitus is a term used to describe disorders characterized by hyperglycemia, otherwise 

known as high blood sugar. Diabetes mellitus can be classified into four types: Type 1, 

Type 2, gestational diabetes, and other, with Type 1 and Type 2 diabetes the most 

common types. Individuals with Type 1 diabetes, or insulin-dependent diabetes mellitus, 

do not produce insulin in their bodies and therefore require insulin injections in addition 

to a controlled diet and changes to exercise. Individuals with Type 2 diabetes, sometimes 

referred to as non-insulin dependent diabetes mellitus, have reduced insulin production in 

their bodies; treatment consists of changes to diet and exercise, oral medications and/or 

insulin injections (Goodall & Halford, 1991). Type 2 diabetes is more common than Type 

1 diabetes and comprises about 90-95% of all cases of diabetes (Peyrot, McMurry, & 

Kruger, 1999; Rubin & Peyrot, 2001). The onset of Type 1 diabetes occurs earlier than 

Type 2 diabetes, often in childhood or adolescence, whereas Type 2 diabetes develops in 

adulthood and its prevalence has been found to increase with age (Glasgow & Nutting, 

2004).  

In order to remain healthy, individuals with diabetes must follow a strict treatment 

regimen of insulin injections, oral medications, diet, and exercise (Rubin & Peyrot, 2001). 

Monitoring of blood glucose levels is required using portable electronic meters (Rubin & 

Peyrot, 2001). Unlike the majority of other chronic illnesses, a great deal of self-

management is required for individuals with diabetes as variations in exercise and diet 

can influence the amount of insulin required (Goodall & Halford, 1991). Poor self-
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management of this condition can result in complications (Macrodimitris & Endler, 

2001). In particular, an increased level of glucose in the blood (i.e., hyperglycaemia) can 

result in damage to the nerves, cardiovascular system, eyes, and kidneys (Rubin & Peyrot, 

2001). Not only do individuals with diabetes have to be watchful for hyperglycaemia, 

they also have to be concerned about developing hypoglycaemia (i.e., low blood sugar) as 

a result of too much insulin and/or exercise or too little food. Hypoglycaemia can also 

result in complications such as impaired cognition, confusion and loss of consciousness, 

and, in severe cases, brain damage and death (Peyrot et al., 1999; Rubin & Peyrot, 2001).  

1.2 Diabetes and treatment adherence 

 Despite the importance of treatment adherence for preventing complications, 

individuals with diabetes are frequently non-adherent (McNabb, 1997). A researcher in 

one study found that only 7% of participants in his sample were fully adherent with 

treatment (Kurtz, 1990). Many researchers have favoured the term adherence over 

compliance as compliance implies a passive role for the patient and the term 

noncompliance has a negative connotation implying the patient is to blame 

(Meichenbaum & Turk, 1987). Meichenbaum and Turk (1987) suggest that adherence 

implies the patient is an active, voluntary contributor to his or her own treatment planning 

and implementation. According to Haynes et al. (2002), adherence is the “extent to which 

patients follow the instructions they are given for prescribed treatments” (p. 2). 

Nonadherence to medical regimens can consist of a non-attendance at medical 

appointments, lateness to medical appointments, a lack of commencement of a treatment 

or behavioural recommendations, or a variation in medication instructions (too much, too 
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little, terminating treatment; Levensky & O'Donohue, 2006). According to Meichenbaum 

and Turk (1987), nonadherence consists of a wider range of behaviours, including 

behaviours related to prescription use (i.e., not taking medication, not taking medication 

as prescribed, taking other medications not prescribed), treatment attendance (i.e., delayed 

or lack of seeking medical care, stopping treatment prematurely), and behaviour change 

(i.e., not implementing or following behaviour change procedures).   

The importance of control over blood sugars cannot be understated. Researchers 

in the United Kingdom Prospective Diabetes Study (1998) found that complications (e.g., 

tissue damage, kidney damage) due to diabetes were reduced by 12% with a .9% 

improvement in blood sugar levels (i.e., blood sugar levels reduced from 7.9 to the 

optimal level of 7.0 HbA1c). In addition, decreased adherence to diabetic medication has 

been found to be costly as it is related to increased health care service utilization 

(Balkrishnan et al., 2003). Due to the multiple components of treatment (i.e., medication, 

diet, exercise, blood glucose monitoring) and because adherence to one component is not 

necessarily related to adherence to another component, it is important to examine 

treatment components separately (Howteerakul, Suwannapong, Rittichu, & Rawdaree, 

2007). In one study, researchers found that patients with diabetes were highly adherent to 

medication use (92.2% with good adherence), less adherent to diet (54.3%), and even less 

adherent to physical exercise (31.7%; Howteerakul et al., 2007). These results are 

consistent with past research demonstrating that patients with diabetes report the most 

difficulty managing their diet and exercise (Glasgow, Hampson, Strycker, & Ruggiero, 

1997; Glasgow, McCaul, & Schafer, 1986). Other authors have found lower medication 
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adherence. In a summary of treatment adherence for oral medication, Rubin (2005) found 

adherence rates ranging from 36% to 85%, and rates ranging from 60% to 85%  for 

insulin treatment. In a literature review by Cramer (2004), adherence rates to oral diabetic 

medication were found to range from a low of 36% to a high of 93% in individuals with 

Type 2 diabetes. According to Delamater (2006), individuals with Type 1 diabetes 

demonstrate higher adherence rates when compared to individuals with Type 2 diabetes 

across aspects of treatment, especially with regards to medication adherence and blood 

glucose monitoring.  

 A large body of research has been dedicated to understanding factors affecting 

treatment adherence in populations of individuals with diabetes. Many researchers have 

attempted to summarize components of treatment adherence in diabetes by grouping 

components in various ways. In general, researchers have recognized the following 

factors to influence treatment adherence: factors relating to the individual (i.e., stress, 

depression, anxiety, perceived barriers, coping styles), the treatment and illness (i.e., 

complexity of treatment, adverse effects), social support, patient-provider relationships 

(i.e., satisfaction with providers), comprehension of the treatment, and treatment setting 

(i.e., accessibility, helpfulness of staff; Landel-Graham, Yount, & Rudnicki, 2003; 

Levensky & O'Donohue, 2006; Mishali et al., 2007; Rubin, 2005). In the discussion that 

follows, factors related to the individual, diabetes and treatment factors, and relationship 

factors are presented. 

1.2.1 Individual factors. 
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Individual factors affecting treatment adherence include psychological concerns, 

cognitions, and coping styles. Psychological concerns are common in individuals with 

diabetes and have been found to influence treatment adherence negatively (Das-Munshi et 

al., 2007). For instance, Peyrot, Rubin, and Siminerio (2006) found that 70% of their 

participants with diabetes had difficulties with treatment adherence due to psychological 

concerns. Das-Munshi et al. (2007) found that individuals with diabetes were 50% more 

likely to have a mental disorder than individuals without diabetes, most commonly 

anxiety, depression, and comorbid anxiety and depression. Rates of depressive symptoms 

in individuals with diabetes vary by study and have been found in 14% to 19% of 

individuals with Type 2 diabetes (Chyun et al., 2006; Gonzales et al., 2007) and  24% of 

individuals with Type 1 diabetes (Roy, Roy, & Affouf, 2007). Anderson, Freedland, 

Clouse, and Lustman (2001) conducted a meta-analysis of prevalence studies of 

depressive symptoms in diabetes and found an aggregated prevalence of 21% in 

individuals with Type 1 diabetes and 27% in individuals with Type 2 diabetes. Peyrot and 

Rubin (1997) found a higher rate of depressive symptoms in their sample of individuals 

with Type 1 and Type 2 diabetes with 41% demonstrating depressive symptoms. Elevated 

general anxiety symptoms have been reported in as high as 82% of individuals with Type 

2 diabetes (Chyun et al., 2006). A review of the literature revealed a more modest 

percentage of elevated general anxiety levels in participants with diabetes; in particular, 

elevations in general anxiety symptoms were found in 40% of both individuals with Type 

1 and Type 2 diabetes, and 14% of individuals with diabetes met criteria for generalized 

anxiety disorder (Grigsby et al., 2002).  
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Ciechanowski, Katon, and Russo (2000) reported that individuals with Type 1 and 

Type 2 diabetes who had a greater severity of depressive symptoms had lower rates of 

dietary and medication adherence than those with a lower severity of depressive 

symptoms. Researchers have found an association between both clinical and subclinical 

depressive disorders and reduced dietary, exercise, and medication adherence in 

individuals with Type 2 diabetes (Gonzales et al., 2007). Chao, Nau, Aikens, and Taylor  

(2005) found that the relationship between depressive symptoms and low adherence to 

oral medications was mediated by health beliefs, including perceived barriers to and self-

efficacy regarding medication use. Furthermore, in a meta-analysis of 24 studies, 

Lustman et al. (2000) identified a positive relationship between depressive symptoms and 

hyperglycaemia, indicating poor blood sugar control in both individuals with Type 1 and 

Type 2 diabetes. An important caveat is that poor blood sugar control does not always 

imply poor treatment adherence as other factors may also play a role in blood sugar 

control, such as stress and duration of diabetes (Aikens, Wallander, Bell, & Cole, 1992; 

Johnson, 1992).  

 Individuals who are diagnosed with an illness hold cognitions related to their 

illness and its treatment from previous learning or experiences (Leventhal, Zimmerman, 

& Gutmann, 1984). Some of these cognitions have been found to influence treatment 

adherence, including perceived benefits of treatment (e.g., reduced complications, 

improved health), a lack of perceived barriers and costs of treatment (e.g., discomfort; 

Nagasawa, Smith, Barnes, & Fincham, 1990; Palardy, Greening, Ott, Holderby, & 

Atchison, 1998), perceived severity of the illness (Alogna, 1980), perceived consequences 
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of the illness (Mann, Ponieman, Leventhal, & Halm, 2009), perceived vulnerability to 

illness (Harris, Skyler, Linn, Pollack, & Tewksbury, 1982), and self-efficacy or control 

over illness (Kavanagh, Gooley, & Wilson, 1993; Mann et al., 2009).  

The concept of locus of control was derived from Social Learning Theory (Rotter, 

1954). In essence, an individual with an internal locus of control views outcomes as a 

result of his or her own behaviour, and an individual with an external locus of control 

views outcomes as a result of random events or powerful others (Rotter, 1966). Fournier, 

de Ridder, and Bensing (2002) found that individuals with Type 1 diabetes had a 

relatively high level of internal locus of control when compared to patients with 

rheumatoid arthritis and multiple sclerosis. This difference suggests that in comparison to 

individuals with other chronic illnesses, those with diabetes acknowledge the importance 

of their own behaviours with regards to participation in the treatment regimen to remain 

healthy. In terms of locus of control, Alogna (1980) studied individuals with Type 2 

diabetes who did or did not adhere to treatment. Those who adhered to treatment 

demonstrated an internal locus of control and an increased perception of the severity of 

their diabetes. Similarly, Burroughs, Pontious, and Santiago (1993) found that an internal 

health locus of control was positively associated with monitoring of blood glucose levels 

and adjusting insulin dosages as necessary in adolescents with Type 1 diabetes. O’Hea et 

al. (2005) also demonstrated an albeit weak association between internal locus of control 

and better blood glucose levels. 

The way an individual copes with stressors can also be an important individual 

factor influencing treatment adherence in individuals with diabetes. In terms of coping 
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strategies, Peyrot et al. (1999) found that individuals with Type 1 diabetes who had more 

active coping styles (i.e., remaining task focused) had better treatment adherence as 

compared to those with more emotion-based coping styles (i.e., responding with anger 

and impatience). In addition to finding a positive association between treatment 

adherence and active coping strategies, Smari and Valtysdottir (1997) found a positive 

relationship between active coping and better blood glucose levels in men with Type 1 

diabetes. Emotion-focused coping strategies such as denial of factors related to diabetes 

have been found to be a barrier towards treatment adherence in individuals with diabetes 

(Mishali et al., 2007). 

1.2.2 Diabetes and treatment factors. 

 Treatment and illness factors have also been found to influence treatment 

adherence, including complexity of the treatment, knowledge and comprehension of the 

treatment, adverse effects, and medication costs. Examining the complexity of the 

treatment, Paes, Bakker, and Soe-Agnie (1997) found that adherence was higher for 

individuals with Type 2 diabetes who had a lower number of daily doses of medication. 

Meichenbaum and Turk (1987) suggest that individuals who must follow complex 

treatment regimens, such as with diabetes, may have difficulty adhering to the treatment 

because of information overload and may respond by forgetting, making errors, or 

avoiding treatment procedures. Supporting this speculation, Mann et al. (2009) found that 

beliefs about the complexity of the treatment regimen were related to low adherence rates 

in a minority population.  
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Although not all studies have found a relationship between increased diabetic 

knowledge and treatment adherence or better blood glucose levels (Goodall & Halford, 

1991), an understanding of the impact of diabetes on health and lifestyle appears to be an 

important factor in treatment adherence (Rubin, 2005). In a study of pregnant women 

with Type 1 and Type 2 diabetes, increased knowledge about diabetes was associated 

with better medication and dietary adherence (Spirito et al., 1993). Uitewaal, Hoes, and 

Thomas (2005) found that individuals with Type 2 diabetes who did not adhere had 

limited knowledge about diabetes. Peyrot and Rubin (1994) found that education 

increased medication adherence, blood glucose monitoring, and exercise adherence that, 

in turn, improved blood glucose levels. Lastly, Dunn, Beeny, Hoskins, and Turtle (1990) 

reported an improvement in blood glucose levels as a result of increased knowledge about 

diabetes in individuals with Type 1 and Type 2 diabetes.  

A range of adverse effects can occur with treatment for diabetes that can 

negatively influence adherence, including side-effects, the development of 

hypoglycaemia, and interactions with other medications such as for hypertension or high 

cholesterol (Rubin, 2005). Chao, Nau, and Aikens (2007) found that patients with 

diabetes who reported experiencing medication side-effects also reported nonadherence to 

medication. Furthermore, Mann et al. (2009) found that beliefs about side-effects also 

contributed to low medication adherence rates. The cost of diabetes medication is high, 

potentially hindering treatment adherence in those with lower incomes or poor health care 

plans. Although coverage of diabetic supplies by health care plans in Canada is variable, 

according to a survey of Canadian Diabetes Association members, 52% of members have 
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to pay for a portion of their supplies (Canadian Diabetes Association, 2005). Medication 

costs are a significant factor in nonadherence to treatment for diabetes (Piette, Heisler, & 

Wagner, 2004).  

1.2.3 Relationship factors. 

Relationships with family, friends, and providers also can influence treatment 

adherence. The majority of studies on social support have been conducted on children and 

adolescents. Generally, findings have revealed an association between treatment 

adherence and increased or improved social support; however, this association may hold 

better for women in the adult literature. Kaplan and Hartwell (1987) found that although 

satisfaction with social support was associated with improved blood sugar levels for 

women, satisfaction with social support was associated with poor blood sugar levels for 

men. Furthermore, higher levels of perceived social support were associated with higher 

medication and dietary adherence in pregnant women in a study by Landel, Delamater, 

Barza, Schneiderman, and Skyler (1995). In a meta-analysis of the literature, Nagasawa et 

al. (1990) found that lower adherence levels were related to a more negative social 

environment. In a study of 592 individuals with Type 1 diabetes, Lloyd, Wing, Orchard, 

and Becker (1993) found that self-reported treatment adherence was positively associated 

with social support. Researchers have also found that increased social support reduces the 

likelihood of a diagnosis of clinical depression or anxiety disorder experienced by 

individuals with Type 2 diabetes (Thomas, Jones, Scarinci, & Brantley, 2007). Social 

support could potentially mediate the relationship between psychological disorders and 

treatment nonadherence. Furthermore, Albright, Parchman, and Burge (2001) found that 
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multiple relationship factors were associated with treatment adherence in individuals with 

Type 2 diabetes, including family social relationships and satisfaction with their 

relationship with their physician. Other authors have demonstrated the importance of the 

patient-provider relationship, finding an association between dissatisfaction with the 

medical team and nonadherence to treatment (e.g., Mishali et al., 2007).  

1.3 Models of health behaviour 

 In order to add clarity to the various factors involved in complex health 

behaviours such as treatment adherence, models of health behaviour have been proposed. 

Due to the multitude of research on each model and the varying health behaviours that 

have been applied to each model, Horne and Weinman (1998) suggest no one model can 

be used to explain all health behaviours. According to Horne and Weinman, theoretical 

models developed to understand health behaviours can be categorized into social 

cognition models and stage models. Social cognition models are focused on attitudes and 

beliefs as antecedents to behaviour whereas stage models suggest that different cognitions 

vary in salience depending on the stage. Social cognition models include Social Cognitive 

Theory (Bandura, 1986), the Health Belief Model (Becker, 1974; Becker & Maiman, 

1975), PMT (Rogers, 1983), the Theory of Reasoned Action (Fishbein & Ajzen, 1975), 

and the TPB (Ajzen, 1991). The most common stage model is the Transtheoretical Model 

(J. O.  Prochaska & DiClemente, 1983). Since the importance of Social Cognitive Theory 

has been reported to primarily be a function of the inclusion of self-efficacy (Armitage & 

Conner, 2000), and this variable exists in other health behaviour models (e.g., PMT, 

TPB), Social Cognitive Theory will not be reviewed in the present paper.  
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Other models of health behaviour have been proposed; however, only the models 

that have received the most research and support in the discussion of health behaviours 

will be reviewed. Although not all the models reviewed below are addressed in this study, 

a review of the additional models is important in order to provide context and a rationale 

for the models that will be investigated. In the brief overview of these models that 

follows, a description of each model is provided, followed by an evaluation of the model 

and the literature describing the application of the model to diabetes and treatment 

adherence.    

1.3.1 Health Belief Model. 

 The Health Belief Model (HBM) was originally proposed by Rosenstock (1974) 

and reformulated by Becker (1974), and Becker and Maiman (1975). The HBM consists 

of the following components: perceived susceptibility, perceived severity, perceived 

benefits, perceived costs, and motivation. Perceived susceptibility refers to an individual’s 

beliefs about developing an illness or reoccurrence of a previous illness. Perceived 

severity refers to a perception that the illness will result in negative personal or social 

consequences. Perceived benefits in the context of treatment adherence consist of 

perceptions about the likelihood that treatment will result in positive outcomes. Perceived 

costs refer to perceived negative outcomes of engaging in the treatment. Within the HBM, 

motivation refers to “differential emotional arousal” resulting from a stimulus (Becker, 

1974, p. 413). In addition, the individual must weigh the perceived benefits of action 

along with the perceived costs/barriers in order to determine what action to take. Lastly, 

before an action is undertaken, a cue to act must be present. Cues can take one of two 
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forms; internal, such as an experience of bodily symptoms, or external, such as a message 

from an outside source (Janz & Becker, 1984). The HBM also takes into consideration the 

indirect influence of demographic variables such as age and sex as well as psychological 

and personality variables, the patient-provider relationship, and treatment factors such as 

complexity and side-effects of the various components of the model (Becker, 1974).  

One of the strengths of the HBM is the large number of empirical studies that have 

demonstrated support for components of the model (Rutter & Quine, 2002). On the other 

hand, many authors have critiqued the HBM in terms of its predictive ability in 

comparison to other health behaviour models. In a review of the HBM literature, Sheeran 

and Abraham (1996) indicate that although the variables in the model (susceptibility, 

severity, benefits, and barriers) have been found to be predictors of various behaviours, 

the associations between model variables and behaviours are often small. In terms of 

individual variables within the HBM, in a meta-analysis of HBM components, Harrison, 

Mullen, and Green (1992) found that each variable accounted for only 0.1 to 9% of the 

variance in health behaviours. A further limitation that has been identified is the HBM 

simplifies the cognitions that are involved in the model (e.g., perceived barriers, 

perceived benefits) and does not specify the beliefs that underlie these broad cognitions 

(Horne & Weinman, 1998). The model also cannot explain behaviours that are not related 

to attitudes and beliefs such as habits (Bogart & Delahanty, 2002). Rutter and Quine 

(2002) indicate that the HBM does not describe how the variables in the model are 

associated with one another; thus, researchers have diverged in how they handle 

relationships among variables (i.e., adding, multiplying, subtracting). Furthermore, Rutter 
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and Quine reported a lack of consistency in how to measure the variables in the HBM due 

to a lack of operational definitions of the variables. 

The HBM has been used to study treatment adherence in individuals with 

diabetes. According to the HBM, treatment adherence will occur if individuals “possess 

minimal levels of relevant health motivation and knowledge, view themselves as 

potentially vulnerable (susceptibility), view the disease as severe (severity), are convinced 

that the preventive regimen is effective (benefits), and see few difficulties or barriers in 

undertaking the regimen (costs)” (Bond, Aiken, & Somerville, 1992, p. 190). Studies 

supporting the HBM in diabetic treatment adherence include a study by Cerkoney and 

Hart (1980) that examined the components of the HBM in relation to treatment adherence 

in individuals with diabetes. The authors found that all HBM components together 

accounted for 25% of the variance in overall treatment adherence. With regards to the 

associations between the HBM and different diabetic treatment adherence behaviours, the 

model was most associated with insulin adherence and least associated with dietary 

adherence. Similarly, Bond et al. (1992) found that components of the HBM together 

predicted 23% to 25% of the variance in an overall measure of diabetic treatment 

adherence in adolescents with Type 1 diabetes. Brownlee-Duffeck et al. (1987) found 

greater support for the HBM in predicting an overall measure of treatment adherence in 

individuals with diabetes with 41% to 52% of the variance in treatment adherence being 

accounted for by health beliefs. On the other hand, Harris and Linn (1985) examined the 

HBM components in relation to diabetic adherence and found that together the HBM 
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components did not predict nurse-rated treatment adherence for different diabetic 

treatment activities (i.e., medication, diet, exercise, foot care, urine testing).  

Researchers have also examined the HBM components separately. For example, 

Brownlee-Duffeck et al. (1987) found support for individual HBM components, with 

perceived severity and perceived benefits revealing positive associations with adherence, 

and perceived costs revealing a negative association with adherence. However, these 

authors also found an unexpected relationship between increased perceived susceptibility 

to complications and poor metabolic control that was not consistent with the model. Other 

researchers have also found support for some but not all components of the HBM. In a 

review of the research on this model, Kurtz (1990) found that increased perceived 

severity was the best predictor of increased treatment adherence in individuals with 

diabetes; however, Kurtz indicated that no single component of the model consistently 

predicted treatment adherence. Polly (1992) found that perceived barriers to treatment 

were associated negatively with treatment adherence in individuals with diabetes, and 

perceived severity was associated positively with good blood glucose levels. Lastly, 

Harris et al. (1982) found differential results for different types of adherence and the 

association with HBM components. Dietary adherence was associated positively with 

perceived benefits and associated negatively with perceived susceptibility, exercise 

adherence was associated positively with perceived benefits, and medication adherence 

was associated negatively with perceived costs.  

1.3.2 Theory of Reasoned Action and Theory of Planned Behaviour. 
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The Theory of Reasoned Action (TRA) was originally developed by Fishbein and 

Ajzen (1975). Due to criticism the TRA did not explain behaviours that were not under 

the direct control of the individual, a perceived behavioural control component was added 

and this formed the TPB (Ajzen, 1991). Since the TPB is more widely used due to the 

addition of this important component and subsumes TRA, the TRA will not be reviewed 

here. According to the TPB (Ajzen, 1991), the predictors of intention to perform a 

behaviour are attitudes, subjective norms, and perceived behavioural control. Each of 

these factors is also associated with a set of beliefs.  

Attitude is conceptualized as an individual’s overall appraisal of the behaviour and 

is a result of behavioural beliefs (Ajzen, 1991). More specifically, attitudes are derived 

from the multiplication of strength in the belief by the evaluation of the outcome of the 

behaviour (Ajzen, 2005). Using expectancy-value theory terms, Conner and Armitage 

(1998) describe these behavioural beliefs as the likelihood of a consequence and an 

evaluation of the importance of the outcome. Subjective norm is conceptualized as the 

perceived pressure from important people in the individual’s life to engage or not engage 

in the behaviour and is associated with normative beliefs (Ajzen, 1991). Normative 

beliefs refer to an individual’s perception of whether other people think he or she should 

engage in the behaviour. Subjective norms are derived from normative beliefs multiplied 

by the individual’s motivation to comply with the individual/group’s opinion (Ajzen, 

2005). Perceived behavioural control refers to an individual’s perception of his or her 

capacity to carry out the behaviour and is associated with beliefs about control (Ajzen, 

1991). Beliefs about control take into consideration resources and opportunities available. 
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Perceived behavioural control is a function of beliefs about the occurrence of a factor 

affecting the behaviour and the influence of that factor in enhancing or decreasing the 

behaviour under consideration (Ajzen, 2005). Ajzen (1991) indicates that perceived 

behavioural control is similar to the concept of self-efficacy.  

The TPB suggests that intentions to carry out a behaviour will increase if attitudes 

and subjective norms are positive and perceived behavioural control is high (Ajzen, 

1991). Although perceived behavioural control is a factor influencing intention to perform 

a behaviour, actual behavioural control is also important in influencing the performance 

of a behaviour (Ajzen & Albarracin, 2007). The TPB has been found to be superior to the 

TRA in that adding perceived behavioural control to the model accounts for an additional 

6% of the variance in intention (Armitage & Conner, 2000). Much like the HBM, the 

TPB includes the indirect influence of background factors on the components of the 

model. Background factors include demographics, personality and psychological factors, 

and information such as previous experience and knowledge (Ajzen & Albarracin, 2007). 

See Figure 1 for a diagram of the TPB. 

In a summary of meta-analyses examining the TPB, Fife-Schaw, Sheeran, and 

Norman (2007) reported that 30% to 50% of the variance in intention is accounted for by 

attitude, subjective norm, and perceived behavioural control. Furthermore, the authors 

found that 20% to 30% of the variance in actual behaviour was accounted for by 

intentions and perceived behavioural control. In a review of studies examining the 

application of the TPB to a variety of health behaviours, Godin and Kok (1996) found an 

average of 41% of the variance in intention and 34% of the variance in actual behaviour 
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Figure 1. The Theory of Planned Behaviour (adapted from Ajzen, 1991).
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were explained by the components of the model. Furthermore, the authors found that 

attitude and perceived behavioural control showed the most influence on intention and  

behaviour. Like Godin and Kok, Armitage and Conner (2000) found that of the TPB 

variables, subjective norm showed the smallest correlation with intention.  

The TPB is not without limitations. Rutter and Quine (2002) indicated that, like 

the HBM, there is some confusion about how to measure certain variables within the 

TPB. Specifically, perceived behavioural control presents some ambiguity with regards to 

operationalization. Even though the TPB is often believed to provide a complete account 

of the variables influencing health behaviours, Conner and Armitage (1998) provided 

evidence supporting the usefulness of incorporating new variables into the model (i.e., 

belief salience, past behaviour, habits). These variables have not been routinely examined 

in research using the TPB.  

Like the HBM, the TPB has been applied to adherence behaviours in numerous 

health conditions. Rutter (2000) examined the TPB in relation to breast cancer screening 

adherence and found support for the model. All TPB variables were predictive of 

intention to attend and actual attendance at breast cancer screening, and the variables 

discriminated between individuals who attended the breast cancer screening and those 

who did not. Conner, Black, and Stratton (1998) used the TPB to examine medication 

adherence in individuals with various mental health conditions; TPB variables accounted 

for 65% of the variance in medication adherence. The authors also found that behavioural, 

normative, and control beliefs distinguished between individuals who intended to adhere 

to their medications and those who did not. Costa (1999) examined treatment adherence 
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in individuals hospitalized for heart failure and found that 88% of the variance in 

intention to adhere to the treatment was accounted for by TPB variables. However, Costa 

found that only 27% of the variance in actual treatment adherence was accounted for by 

intentions.  

In terms of diabetes adherence, Leach (2003) found all TPB components predicted 

exercise adherence in individuals with diabetes with the exception of perceived 

behavioural control. In a more recent study of exercise adherence among individuals with 

Type 2 diabetes, Boudreau and Godin (2009) found that all TPB variables were predictive 

of intention to engage in physical activity and explained 60% of the variance in intention. 

Most recently, an additional study of TPB and physical activity in individuals with Type 1 

and Type 2 diabetes was conducted (Plotnikoff, Lippke, Courneya, Birkett, & Sigal, 

2010). The authors in this study found all TPB cognitions to be associated with intention 

and explained 40-44% of the variance in intention and 8-23% of the variance in actual 

physical activity. Furthermore, the researchers in this study found that attitudes were the 

strongest predictor of intentions, followed by perceived behavioural control, then 

subjective norms. No substantial differences were found between individuals with Type 1 

and Type 2 diabetes in this study (Plotnikoff, Lippke, Courneya, et al., 2010). Not all 

studies have found support for all of the TPB components. Although Blue (2007) found 

support for all TPB variables predicting intention to engage in healthy eating in a sample 

of individuals at risk of diabetes, she found no support for attitudes predicting intention to 

engage in physical activity. In another study examining treatment adherence of 
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individuals with asthma, perceived behavioural control was the only TPB component that 

predicted adherence (Blackwell, 2005). 

1.3.3 Protection Motivation Theory. 

Rogers (1975, 1983) developed PMT in order to help understand fear appeals. A 

fear appeal is a communication provided to arouse fear in order to produce a desired 

change in attitude. In the creation of PMT, Rogers applied Expectancy-Value Theory to 

the understanding of fear appeals. Expectancy-Value Theory implies that engaging in a 

particular behaviour is a function of the expectation that the behaviour will result in 

specific outcomes and the importance of these outcomes. According to PMT, individuals 

engage in two cognitive appraisal processes after being exposed to an intrapersonal or 

environmental threat. These appraisals are threat appraisal and coping appraisal.  

Threat appraisal consists of perception of severity of the threat and perception of 

vulnerability to the threat, which both influence the arousal of fear. Coping appraisal 

consists of self-efficacy, coping response efficacy, and perception of the costs associated 

with engaging in the coping behaviour. As part of the threat appraisal, perceived severity 

refers to the individual’s perception of the seriousness of the health threat (Milne, 

Sheeran, & Orbell, 2000). Perceived vulnerability refers to the individual’s perception of 

their own susceptibility to the health threat. Fear is influenced by both perceived severity 

and perceived vulnerability; therefore, increased perceived severity and perceived 

vulnerability will result in increased fear. As part of the coping appraisal, self-efficacy 

refers to the individual’s perception of their ability to implement the coping behaviour. 

Response efficacy refers to the individual’s perception of the ability of the coping 
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behaviour to remove the health threat, and costs refer to a perception of the barriers to 

implementing the coping response (Milne et al., 2000). These cognitive processes 

influence the resulting attitudes by influencing protection motivation. Protection 

motivation is essentially an intention to respond by initiating, maintaining, and directing 

behaviour. In other words, attitude change is a result of the arousal of protection 

motivation (Rogers, 1983). See Figure 2 for a diagram of the model.  

According to Cismaru and Lavack (2007), researchers do not agree on how best to 

combine the PMT variables. Some researchers have suggested an additive model, others a 

multiplicative model, and others have suggested a combination of the two models 

(Cismaru & Lavack, 2007). The concern with a multiplicative model is that protection 

motivation would not result if any of the variables that are combined in a multiplicative 

fashion to influence protection motivation were zero (Block & Keller, 1998). Rogers 

(1983) then proposed an additive model, suggesting that protection motivation results 

from the additive influence of perceived severity, perceived vulnerability, response 

efficacy, self-efficacy, and the subtractive effect of perceived costs. Other researchers 

have found that both the multiplicative and additive models do not entirely explain the 

relationship and have proposed alternative models. Weinstein (1993) supplemented the 

additive model by incorporating weighted values to represent the fact that research 

findings suggest that not all PMT variables influence protection motivation equally. 

Cismaru and Lavack expanded on Weinstein’s weighted additive model by proposing 

that individuals rank the importance of each variable and the variables assigned the most 

importance influence the subsequent variables.  
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Figure 2. Protection Motivation Theory (adapted from Milne, Sheeran, & Orbell, 2000). 
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PMT has primarily been studied in regards to health behaviours such as 

decreasing alcohol use, increasing healthy lifestyles, improving diagnostic health 

behaviours, and preventing disease (Boer & Seydel, 1996). Various researchers have 

demonstrated support for this model. Floyd, Prentice-Dunn, and Rogers (2000) conducted 

a meta-analysis of studies that examined PMT in relation to different health concerns, 

including prevention of health problems and adherence to medical treatment. The authors 

found support for each of the PMT components; however, support was stronger for the 

coping appraisal variables, with an average effect size of .56, than for the threat appraisal 

variables, with an average effect size of .40 (Floyd et al., 2000).  

In another meta-analysis of PMT studies on prevention of health problems and 

steps taken towards detection of health concerns, Milne et al. (2000) also found support 

for all PMT components with regards to protection motivation (i.e., intention towards 

behaviour). Like Floyd et al. (2000), Milne et al. found stronger support for coping 

appraisal components than for threat appraisal components. In particular, the authors 

found self-efficacy to be the strongest positive predictor of protection motivation. 

Additionally, protection motivation was strongly and positively associated with both 

concurrent and subsequent behaviour.  

Further support for PMT has resulted from comparisons with other health 

behaviour models such as the HBM. Specifically, authors have argued that PMT is more 

organized than the HBM as it includes dimensions such as adaptive as well as 

maladaptive outcomes, increasing and decreasing intention to respond, and threat 

appraisal and coping appraisal (Prentice-Dunn & Rogers, 1986). In addition, a strength of 
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PMT over the HBM is the inclusion of self-efficacy (Prentice-Dunn & Rogers, 1986). 

Researchers have found a small relationship between perceived severity and perceived 

vulnerability and actual behaviour in the HBM. PMT explains these findings by including 

the influence of response efficacy and self-efficacy on these variables. Prentice-Dunn and 

Rogers (1986) also suggest that the PMT is superior to the HBM because it includes an 

indirect pathway to actual behaviour through intention to act (protection motivation). 

Lastly, the HBM has not been able to account for the influence of fear whereas PMT 

accounts for fear by including it as an indirect factor influencing threat appraisal 

(Prentice-Dunn & Rogers, 1986). Bennet, Rowe, and Katz (1998) have also suggested 

that PMT is superior to HBM due to a better description of the cost portion of cost-benefit 

analysis by including outcome and efficacy expectations.  

Other authors have suggested that PMT has limitations that need to be addressed. 

Tanner, Hunt, and Eppright (1991) indicate that PMT does not include social context as a 

factor and does not emphasize the importance of emotion, such as fear, which can also 

influence the cognitive processes involved in protection motivation. Although fear arousal 

is a component of PMT, Tanner et al. suggest that it should be viewed as a more integral 

factor as it is not consistently examined in the model. In addition, Tanner et al. discuss the 

lack of inclusion of social costs to behaviours (e.g., taking into account the partner’s 

beliefs for condom use). These authors expanded the model to include these components; 

however, this revised conceptualization has not been studied systematically.  

Researchers have also used PMT as a model for better understanding treatment 

adherence with regards to various health conditions; however, treatment adherence has 
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been less extensively studied using this model in comparison to other models, especially 

HBM. In a study of treatment adherence for using eyepatches in children with amblyopia, 

Norman, Searle, Herrad, and Vedhara (2003) found support for the model in predicting 

both intentional and behavioural adherence.  These results held at two-month follow-up. 

In a study predicting adherence in individuals attending rehabilitation after a sports injury, 

Taylor and May (1996) found that individuals who adhered to treatment had higher 

perceived vulnerability and severity than those who did not adhere, with perceived 

vulnerability being a stronger predictor of treatment adherence and perceived severity 

being a stronger predictor of following advice to rest. Furthermore, increased self-efficacy 

and response efficacy were related to treatment adherence; however, these variables were 

unrelated to following advice to rest. Unlike some of the previously mentioned research 

(Floyd et al., 2000; Milne et al., 2000), Taylor and May found greater support for threat-

appraisal variables than coping-appraisal variables.  

Limited research has been conducted on PMT in association with diabetes and 

diabetic treatment adherence. Palardy et al. (1998) examined treatment adherence in 

adolescents with Type 1 diabetes. These authors found that costs of adherence (i.e., pain, 

inconvenience, embarrassment) had the strongest negative associations with adherence 

overall as well as with medication, dietary, and blood glucose monitoring adherence; 

however, the costs of adherence were not associated with exercise adherence. More 

recently, researchers have applied PMT to understanding exercise behaviours in 

individuals with Type 2 diabetes. One group of researchers found that self-efficacy was 

associated with both intention and actual participation in aerobic and resistance training 
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physical activity (Plotnikoff, Trinh, Courneya, Karunamuni, & Sigal, 2009). In addition, 

response efficacy was associated with intention to participate in both types of physical 

activity. The authors found no associations between the PMT threat appraisal variables 

and participation in physical activity (Plotnikoff et al., 2009). Another study compared 

physical activity in individuals with Type 1 and Type 2 diabetes according to PMT. This 

group of researchers found that perceived vulnerability was not associated with intention 

in either Type 1 or Type 2 diabetes and perceived severity was associated with intention 

in individuals with Type 2 diabetes. Both coping appraisal variables examined (response 

efficacy, self-efficacy) were associated with intention (and self-efficacy was associated 

with physical activity) for both groups of individuals. In this study, self-efficacy was the 

strongest predictor of intention and behaviour for both types of diabetes (Plotnikoff, 

Lippke, Trinh, et al., 2010).  

 Since PMT and TPB were designed to predict intention towards behaviour and 

indirectly behaviour itself through intention, it is important to consider the intention to 

behaviour relationship. Early research by Fishbein and Ajzen (1975) suggested that 

intentions are strongly related to actual behaviour if intention and behaviour are measured 

at the same time and with the same level of specificity. After a review of studies 

examining the intention to behaviour relationship, Webb and Sheeran (2006) reported that 

intention impacts actual behaviour; however, a medium-large change (d = .66) in 

intention only produces a small-medium change in behaviour (d = .36). This review 

indicates that an examination of intention towards behaviour will also provide 
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information on actual behaviour, but actual behaviour cannot be determined only by 

measuring intention.  

1.3.4 Transtheoretical Model. 

The Transtheoretical Model (TTM) is based on the idea that an individual 

progresses through different stages of readiness to change when considering and 

performing a health behaviour (J. O.  Prochaska & DiClemente, 1983). The TTM was 

originally developed in order to help understand the process of smoking cessation but has 

been applied to other health behaviours. It comprises five stages: precontemplation, 

contemplation, preparation, action, and maintenance. Recent research has indicated that 

progression through the stages takes place in a spiral instead of a linear fashion (J. O. 

Prochaska, Diclemente, & Norcross, 1992). The spiral conception of the stages takes into 

consideration that relapsing to an earlier stage is common. In the beginning stage of 

precontemplation, individuals are often unaware of a problem and thus do not intend to 

change their behaviour. Once the individual has entered the contemplation stage, he or 

she is aware of a problem and has considered making changes but he or she does not have 

the commitment necessary to enact that change. In the preparation stage, the individual 

has made a commitment to enact the change in the near future. In the action stage, the 

individual has begun to display the behaviours necessary for change. Lastly, in the 

maintenance stage, the individual continues to display the behaviours necessary to ensure 

a continuation in the desired change (J. O. Prochaska et al., 1992).  

Each stage is associated with a balance of an individual’s perception of the 

benefits and costs associated with the behaviour (J. M. Prochaska, J. O. Prochaska, & 
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Johnson, 2006). In the case of precontemplation, the perceived costs are higher than the 

perceived benefits of the behaviour. During the middle stages, the perceived benefits are 

higher than the perceived costs. During the action stage, the perceived benefits are much 

higher than the perceived costs. Prochaska et al. also suggest that the stage an individual 

is in is associated with varying levels of self-efficacy, with increasing self-efficacy 

associated with a progression along the stages. This model suggests that interventions 

targeted at behaviour change must take into consideration the stage the individual is in 

and modify the intervention according to this stage (J. O. Prochaska et al., 1992).  

Burkholder and Nigg (2002) identified the following strengths of the TTM. First, 

they suggest that the TTM is useful because it provides a framework with which to tailor 

interventions towards behaviour change specifically to the individual based on the stage 

they are in. Second, these authors indicate that the TTM has been successfully applied to 

a wide range of health behaviours and that it is simple enough to be understood and used 

by any practitioner. A limitation to the TTM is that most of the research supporting the 

model has been conducted on addictive behaviours such as smoking and alcohol use, and 

more research needs to be conducted with the model on other health behaviours 

(Burkholder & Nigg, 2002). An area of concern with regards to stage models such as the 

TTM is whether or not stages exist or if these stages are just points along a continuum of 

behaviour (Rutter & Quine, 2002). Other criticism has been targeted at the concept of 

stages. In particular, Sutton (1996) indicated that the definitions of the stages are 

arbitrary. Sutton reported on studies that have found stages not sequentially close to each 

other to be highly associated. Like many of the other theories (HBM, PMT), the TTM is 
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focused on the individual and fails to consider the influence of the social environment 

(Adegoke, 2006). A review of studies examined the effectiveness of using the TTM as a 

basis for interventions targeting behaviour change in various health behaviours such as 

smoking cessation, diet and exercise, screening, prevention, and treatment adherence 

(Bridle et al., 2005). The majority of these interventions were unsuccessful in facilitating 

behaviour change or progression along the stages.  

 Researchers have also applied the TTM to understanding treatment adherence. In 

a study of patients with arthritis, Coleman (2002) applied the TTM to adherence with 

exercise programs, finding that higher stages of change were associated with increased 

exercise adherence; however, depressive symptoms were a better predictor of adherence 

than stages of change. Specifically examining diabetic treatment adherence, Natarajan, 

Clyburn, and Brown (2002) examined stages of change for exercise in individuals with 

Type 2 diabetes, finding that individuals who were in the later stages of change had better 

blood glucose levels. In a similar study of people with Type 2 diabetes, Wells (1998) 

found that blood glucose levels were related to stages of change as well as to adherence 

with diabetic treatment. Bizub (2004) conducted a study associating the TTM to Type 2 

diabetes and found a positive association between treatment adherence and motivational 

readiness to change. In a study examining the impact of an intervention based on the 

TTM in patients with Type 2 diabetes, Kim, Huang, and Yoo, (2004) found 

improvements in exercise and physical activity behaviours as well as blood glucose levels 

in the intervention participants compared to the control participants. On the other hand, a 

study by Holcomb (2002) found no relationship between stages of change and blood 
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glucose levels or attendance in a diabetes education class in people with Type 2 diabetes. 

Grier (1999) examined stages of change according to the TTM in individuals with Type 2 

diabetes and found that stages of change did not account for variance over coping styles 

in blood glucose levels. Similarly, Salant (2003) found no relationship between stages of 

change and blood glucose levels in a sample of individuals with diabetes  

1.4 Models to be used in present research 

Due to the number of behaviour change models that exist, many authors have 

attempted to compare them in order to find a superior model. Bridle et al. (2005) 

examined the effectiveness of stage-based models when compared to models not based on 

stages and found that interventions based on stage models showed little effectiveness. In a 

review of the literature on TPB, HBM, and stages of change models with respect to health 

behaviours including condom use, exercise, diet, and smoking behaviour, Bogart and 

Delahanty (2002) found the most support for the TPB in predicting these health 

behaviours except for smoking behaviour which was best predicted by stages of change 

models. A study by Webb and Sheeran (2006) compared PMT, HBM, TRA/TPB, stage 

models, and Social Learning Theory in terms of interventions designed based on each of 

these models. The authors found the greatest support for a successful intervention in 

producing a required behaviour change if the intervention was based on either PMT or 

TRA/TPB. Similarly, in a review of behaviour change interventions based on health 

behaviour models, Babban and Craciun (2007) found that behaviour change interventions 

produced the most beneficial results when based on either PMT or TRA/TPB. Lastly, 

Sheeran and Abraham (1996) suggest that PMT and the TPB have the advantage of 
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distinguishing between direct and indirect associations between cognitions and behaviour 

over the HBM.  

From this review of the literature, the two models that have received the most 

support from researchers appear to be PMT and TPB. Since no one model has been found 

consistently to be superior to others in predicting treatment adherence in individuals with 

diabetes, and support has been found for particular components of each of the models, a 

comparison of the PMT and TPB models is needed.  

 Although PMT and TPB have many similarities, there are also important 

differences between the models. Weinstein (1993) examined similarities and differences 

between models including PMT and TRA. Although both models explain motivation to 

protect health as resulting from both an expectation of a negative consequence and the 

perception of the importance of preventing or reducing the consequence or the impact of 

the consequence, each model explains this motivation and the factors underlying this 

motivation in different ways. PMT and TRA show similarities by both addressing the 

mediating variable of intention (protection motivation in PMT). Weinstein argues that 

although the models use different terms to describe the aversiveness (i.e., perceived 

severity in PMT, negative evaluation which influences attitude in TRA) and likelihood of 

a negative health consequence (i.e., perceived susceptibility in PMT, evaluation of the 

expectancy in TRA), the underlying meaning is the same. Both models also assume that 

motivation results from a perception that carrying out the behaviour will reduce the 

likelihood or severity of a negative consequence.  
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In PMT, a novel variable is introduced to refer to the perceived effectiveness of 

the action (response efficacy), whereas in TRA this perception is based on the difference 

between beliefs about the importance and expectation of a negative consequence and 

similar beliefs about the result of engaging in the behaviour. Both theories also 

incorporate a cost-benefit analysis of the behaviour. PMT uses perceived costs and 

perceived rewards to accomplish this, whereas TRA considers a larger variety of 

consequences that the individual evaluates by the importance and expectations that result. 

Weinstein (1993) indicated that a full list of potential consequences are not developed a 

priori and participants must be asked about the potential consequences they perceive.  

Furthermore, unlike PMT, TRA includes subjective norm as a variable and the 

corresponding normative beliefs to capture social influence. Although PMT includes self-

efficacy as a variable, Weinstein argues that self-efficacy may be subsumed under barriers 

or costs in other models, which influences the overall attitude in TRA and is similar to 

perceived behavioural control in TPB. 

 Since PMT and TPB have received support in the literature over other models, 

such as the HBM and TTM, these models will be examined in this research. In addition, 

limited research has been conducted examining the relationship between PMT and TPB 

and treatment adherence in diabetes. Previous research on this topic includes one study 

that examined PMT although this study was focused on adolescents with diabetes 

(Palardy et al., 1998). Two other studies have been conducted using PMT to investigate 

physical activity in individuals with diabetes (Plotnikoff, Lippke, Trinh, et al., 2010; 

Plotnikoff et al., 2009). For TPB, no studies have examined all the different components 
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of diabetic treatment adherence as the only studies focused on this model examined 

exercise behaviour in individuals with diabetes (Boudreau & Godin, 2009; Leach, 2003; 

Plotnikoff, Lippke, Courneya, et al., 2010).  

1.5 Anxiety 

 One of the individual factors specified in the above section on diabetes and 

treatment adherence that has been found to influence treatment adherence in people with 

diabetes is anxiety. Anxiety is not considered to be a central component in models of 

health behaviour. Anxiety is a multifaceted phenomenon that comprises thoughts, 

physiological responses, and behaviour. For example, anxiety can manifest as thoughts 

associated with themes of an upcoming disaster, physiological symptoms such as an 

increased heart rate, and behaviours such as avoidance (Barlow, 2002). According to 

cognitive-behavioural theory, anxiety results from the anticipation of danger or harm 

along with perceptions of an inability to control or predict the outcome of a situation 

(Barlow, 2002). The expectation of danger or harm develops through conditioning, 

observational learning, and/or information (C. B. Taylor & Arnow, 1988). Anxious 

individuals have unrealistic judgments about danger and misinterpret harmless situations 

as harmful (Foa & Steketee, 1987). There are many different types of anxiety, not all of 

which have been examined in individuals with diabetes. 

1.5.1 State and trait anxiety. 

State anxiety is transient in nature and involves the arousal of an individual’s 

autonomic nervous system and/or feelings of worry, nervousness, tension, and 

apprehension (Spielberger, 1983). Trait anxiety is conceptualized as a personality trait 
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that predisposes an individual to respond to a stressful situation with an anxiety response. 

Trait anxiety is more stable and long-term than state anxiety (Spielberger, 1983). 

Researchers have hypothesized that if organized by a hierarchy of fears, trait anxiety 

would be located at one of the higher levels, whereas more specific fears such as state 

anxiety would be located at a lower level (S. Taylor, 1995; Zinbarg, Barlow, & Brown, 

1997).   

1.5.2 Health anxiety. 

Health anxiety refers to illness-related fears and preoccupation with bodily 

sensations (Salkovskis & Warwick, 1986). Researchers have found that health anxiety 

and trait anxiety are related but distinct constructs (Hitchcock & Matthews, 1992). 

Researchers differ in their conceptualization of health anxiety as a categorical or 

dimensional construct. In a recent taxometric analysis, Ferguson (2009) found support for 

a dimensional view of health anxiety with a lack of concern about one’s health at one end 

of a continuum and excessive anxiety at the other end. On the extreme end of the 

continuum is a psychological disorder known as hypochondriasis (Warwick & 

Salkovskis, 1990). Similar to research findings supporting a dimensional view of health 

anxiety, another group of researchers found support for a dimensional view of 

hypochondriasis (Longley et al., 2010). The following criteria are required to obtain a 

diagnosis of hypochondriasis: “preoccupation with fears of having, or the idea that one 

has, a serious disease based on the person’s misinterpretation of bodily symptoms, the 

preoccupation persists despite appropriate medical evaluation and reassurance, the belief 

is not of delusional intensity, the preoccupation causes clinically significant distress or 
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impairment in social, occupational, or other important areas of functioning, and the 

duration of the disturbance is at least 6 months” (American Psychiatric Association, 2000, 

p. 507). Hypochondriasis is not the only disorder associated with greater health anxiety 

(Asmundson, Taylor, Sevgur, & Cox, 2001). Health anxiety is often found to be 

associated with other clinical disorders, including mood and anxiety disorders (e.g., 

illness phobia, panic disorder; Abramowitz, Olatunji, & Deacon, 2007; Noyes et al., 

1994), and somatization disorder (Barsky, Barnett, & Cleary, 1994). 

Although the majority of research on health anxiety has focused on individuals 

without health conditions who believe they have or will contract an illness, patients with 

medical conditions can also have anxiety related to their health. This anxiety has been 

found for a variety of health conditions, including chronic pain (Hadjistavropoulos, 

Owens, Hadjistavropoulos, & Asmundson, 2001), multiple sclerosis (Kehler & 

Hadjistavropoulos, 2009), cardiac disease (Zvolensky, Eifert, Feldner, & Leen-Feldner, 

2003), neurological disease and gastrointestinal problems (Jackson et al., 2006), and 

cancer (Rimes, Salkovskis, Jones, & Lucassen, 2006). Medical conditions may place 

individuals at a greater risk for the development of health anxiety due to a potential 

increase in bodily sensations and symptoms and a tendency to pay attention to these 

sensations and symptoms.  

Warwick and Salkovskis (1990) have proposed a cognitive-behavioural model of 

health anxiety (see Figure 3). In this model, the development of health anxiety occurs 

after thoughts and beliefs about illnesses and symptoms are formed as a result of past 



 

 

 

Diabetic Treatment Adherence     40 

 

 

 

Inflexible or negative 

assumptions about 

health 

 

Negative interpretations 

 

  Perceived likelihood of illness    X      Perceived cost, awfulness,  

Anxiety =        and burden of the illness  

 

  Perceived ability to cope with     X      Perception of the extent to which  

  illness                                                   external factors will help  

(rescue factors) 

 

Previous experience of 

illness and medical type 

factors 

 

   

 

 

Critical precipitating 

        incident 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Cognitive Behavioural Model of Health Anxiety (adapted from Salkovskis & 

Warwick, 2001). 
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experiences with illnesses either experienced by the individual or someone they know. 

The interaction of these thoughts and beliefs with a critical incident then produces health 

anxiety. Critical incidents can include the experience of various bodily symptoms, 

exposure to information about health, or exposure to information about the health status 

of a peer. This model predicts that information about health, such as bodily sensations, are 

misinterpreted as threatening to the individual. Warwick and Salkovskis identified 

behavioural, cognitive, and physiological components of health anxiety. Behavioural 

components of health anxiety include reassurance seeking, avoidance, self-checking 

behaviours, and information seeking. Cognitive components include misinterpretations of 

bodily sensations. These misinterpretations vary according to the level of threat 

perceived; the greater the level of perceived threat, the greater the effects of 

misinterpretation. Level of threat is considered a function of the interaction between four 

factors: 1) perceived probability of illness; 2) perceived awfulness of the illness; 3) 

perceived ability to cope with the illness; and 4) perception of outside factors coming to 

the aid of the individual (Salkovskis & Warwick, 2001).  

In a recent meta-analysis, Markus, Gurley, Marchi, and Bauer (2007) found 

support for the importance of cognitive components in the cognitive-behavioural model of 

health anxiety by finding a high rate of dysfunctional beliefs regarding illness in 

individuals with elevated HA. Physiological components of health anxiety include 

increased arousal and changes in the body (Warwick & Salkovskis, 1990). Considerable 

evidence supports the cognitive-behavioural model of health anxiety (S. Taylor, 

Asmundson, & Coons, 2005).   
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1.5.3 Anxiety, diabetes, and treatment adherence. 

 Conflicting research exists on the presence of anxiety in people with diabetes. 

Anxiety can be common in individuals with diabetes. Researchers have found elevations 

in general anxiety symptoms ranging from 40% to 50% of their patients (Grigsby et al., 

2002; Peyrot & Rubin, 1997); however, another group of researchers found elevated 

general anxiety symptoms in as high as 82% of their participants with Type 2 diabetes 

(Chyun et al., 2006). Furthermore, breaking down state and trait anxiety, Sato et al. 

(2002) found 35% of their sample of people with Type 2 diabetes had elevated state 

anxiety and 27% had elevated trait anxiety defined by cut-off scores on the State-Trait 

Anxiety Inventory (Spielberger, 1983). On the other hand, some researchers have found 

that levels of anxiety are not higher in individuals with diabetes than those in the general 

population with only 6% of their sample meeting criteria for anxiety disorders and 19% 

for some symptoms of anxiety (Hermanns, Kulzer, Krichbaum, Kubiak, & Haak, 2005). 

Despite the potentially high level of general anxiety symptoms and anxiety disorders 

found in individuals with diabetes, Rubin and Peyrot (1997) indicate that anxiety 

disorders are often not diagnosed or treated in this population. 

 General anxiety is only one form of anxiety found in people with diabetes. 

Individuals with diabetes have certain fears specific to their illness, including fear of 

complications such as hypoglycaemia, concern about the future, and the influence of the 

disease on everyday functioning (Welch, Jacobson, & Polonsky, 1997). In studies of 

diabetes-specific worries for both individuals with Type 1 and Type 2 diabetes, the 

highest level of concerns included the development of complications, including 
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hypoglycaemia, blindness, and kidney complications, and the worsening of their diabetes 

(Pramming, Thorsteinsson, Bendtson, & Binder, 1991; Woodcock & Kinmonth, 2001).  

 Anxiety constructs have been found to be associated with negative illness 

perceptions, decreased quality of life, and poor health status in individuals with diabetes. 

Paschalides et al. (2004) found an association between general anxiety symptoms and a 

negative appraisal of the illness, increased perceived symptoms and perceived duration of 

the illness, greater perceived consequences of the illness, and decreased control over the 

illness in people with Type 2 diabetes. Not only is anxiety associated with negative health 

cognitions, general anxiety symptoms have also been found to be associated with 

decreased health-related quality of life (Chyun et al., 2006) and a poorer health status, 

including increased diabetic complications (Peyrot & Rubin, 1997). In terms of health 

status, causality has not been determined as anxiety could cause increased diabetic 

complications or increased diabetic complications could result in a greater level of 

anxiety.  

 Like the presence of general anxiety symptoms and anxiety disorders, research is 

also conflicted on the influence of anxiety constructs on treatment adherence in 

individuals with diabetes. On the one hand, Lloyd et al. (2003) found that people with 

diabetes with a higher level of general anxiety symptoms monitored their blood glucose 

levels more frequently. Ryan et al. (2002) found that in their sample of adolescents and 

young adults with Type 1 diabetes, those with higher state anxiety levels were better at 

detecting symptoms of hypoglycaemia and were more accurate in identifying their blood 

glucose levels. On the other hand, a study on pregnant women with diabetes found that 
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lower levels of state anxiety were associated with better treatment adherence in terms of 

diet and exercise (York et al., 1996). Other researchers have found that general anxiety 

symptoms were not related to blood sugar control (Paschalides et al., 2004).  

Some researchers have found the influence of anxiety on treatment adherence to 

occur in an inverted U-shaped fashion with individuals with both high and low diabetes-

specific anxiety and hypoglycemic fear revealing more difficulties with treatment 

adherence (Lawson et al., 2005; Strachan, 2005). Individuals who fear hypoglycaemia 

may attempt to consistently keep a high blood glucose level. They may also remain 

hypervigilant to early signs of a hypoglycaemic episode prompting overtreatment, thus 

dramatically increasing blood glucose levels. On the other hand, a lack of fear of 

hypoglycaemia can also be problematic by not treating early signs of a hypoglycaemic 

episode (Cox, Irvine, Gonder-Frederick, Nowacek, & Butterfield, 1987). Rubin and 

Peyrot (2001) hypothesize that increased general anxiety and anxiety disorders in 

individuals with diabetes may affect metabolic control indirectly through a negative 

influence of anxiety on self-management. Although not specific to anxiety, Rubin and 

Peyrot indicate that psychological distress in general can result in decreased self-

management, increased blood glucose levels, increased complications and a reduced 

quality of life in people with diabetes.  

Although no study has examined the prevalence of health anxiety in individuals 

with diabetes, research has demonstrated that individuals with hypochondriasis placed a 

higher value on health (Barsky & Wyshak, 1989). This higher value of health suggests 

that individuals may be more likely to participate in treatment regimens due to the 
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emphasis they place on health. As seen in the literature on the influence of diabetes-

specific anxiety on treatment adherence in individuals with diabetes, the association 

between health anxiety and treatment adherence may also conform to a U-shaped function 

with both high and low levels of health anxiety resulting in difficulties with treatment 

adherence. Health anxiety can be conceptualized as a more general form of health-related 

anxiety than specific diabetic fears (e.g., fear of complications, fear of hypoglycaemia) 

and thus may have broader applicability to the understanding of diabetic health worries. 

Due to the lack of research that has examined hypochondriasis or health anxiety in 

individuals with diabetes, an examination of the factors found to be associated with 

treatment adherence as reviewed above could provide important insights into the 

relationship between health anxiety and treatment adherence in people with diabetes. In 

particular, characteristics of high health anxiety such as hypervigilance to bodily 

sensations and changes are considered followed by the association between health anxiety 

and cognitions, coping styles, knowledge about diabetes, and the patient-provider 

relationship. 

Individuals with increased health anxiety tend to be hypervigilant to body 

sensations and changes (Kellner, Abbott, Winslow, & Pathak, 1987). Although 

hypervigilance is generally thought to be a maladaptive coping strategy of individuals 

with hypochondriasis, it is possible that a certain amount of hypervigilance could be 

adaptive in individuals with diabetes. Paying attention to bodily sensations and changes 

can be adaptive for people with and without a medical condition to determine whether or 

not the sensation requires medical attention (Asmundson & Taylor, 2005). Using 
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hypoglycaemia as an example, many people with diabetes struggle with noticing the 

initial bodily reactions to mild hypoglycaemia (Cox, Gonder-Frederick, Antoun, Cryer, & 

Clarke, 1993). As a result of hypervigilance to bodily sensations and changes, an 

individual with higher health anxiety may notice these symptoms immediately and thus 

be able to respond appropriately to counter their low blood sugar levels. However, there is 

likely an optimal level of hypervigiliance. It is possible that extreme hypervigilance could 

lead to overtreatment of minor changes resulting in hyperglycemia. In a review of studies 

that have examined accuracy in health anxious individuals, Marcus, Gurley, Marchi, and 

Bauer (2007) indicated that although individuals with higher health anxiety are quick to 

interpret physical sensations, these interpretations are often not accurate or are no more 

accurate than individuals with lower health anxiety.  

A further reason to explore health anxiety in diabetes is due to the similarities 

between cognitions found to be associated with treatment adherence in individuals with 

diabetes and the cognitions central to the cognitive-behavioural model of health anxiety. 

In particular, perceived severity of illness and perceived vulnerability towards illness are 

central cognitions involved in this model (Warwick & Salkovskis, 1990) and have also 

been found to be important factors associated with treatment adherence in individuals 

with diabetes (Alogna, 1980; Harris et al., 1982).  

Individuals with higher health anxiety also tend to use emotion-focused coping 

strategies, which as noted above are associated with treatment nonadherence in people 

with diabetes (Mishali et al., 2007). For example, in individuals waiting for surgical 

procedures, emotional preoccupation coping was found to be uniquely predicted by health 
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anxiety (Janzen & Hadjistavropoulos, 2008). Similar findings were found in a sample of 

frail older adults (Bourgault-Fagnou & Hadjistavropoulus, 2009). Emotional 

preoccupation coping refers to a focus on the emotional aspects of a health concern and 

can be viewed as a more passive emotion-focused coping strategy (Endler & Parker, 

1990, 1999).  

High health anxiety may also influence the amount of diabetes-related information 

an individual obtains. Increased knowledge about diabetes is associated with improved 

treatment adherence in individuals with diabetes (Peyrot & Rubin, 1994; Uitewaal et al., 

2005). In a study examining the influence of health anxiety on attention to illness-related 

information, Owens, Asmundson, Hadjistavropoulos, and Owens (2004) found that 

individuals with increased health anxiety spent more time focusing on words relating to 

illness than those with lower health anxiety, suggesting that individuals with health 

anxiety hold an attentional bias towards information related to illness. Lecci and Cohen 

(2002) also found an attentional bias in individuals with hypochondriacal tendencies; 

however, this association was only found when concern about illness was experimentally 

induced by being given a negative blood pressure reading. Another group of researchers 

found that individuals with higher health anxiety held a stronger memory bias towards 

health-related words than those with lower health anxiety (Ferguson, Moghaddam, & 

Bibby, 2007). This association was explained in part by the negative emotional evaluation 

of health-related words. Since individuals with high health anxiety spend more time 

focusing on illness related information, they may obtain more diabetes-related 

knowledge, potentially improving treatment adherence. Individuals with health anxiety 
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are also known to seek out health-related information thus potentially increasing their 

knowledge of the illness of concern (S. Taylor & Asmundson, 2004).  

The patient-provider relationship has been found to be an important predictor of 

treatment adherence (Albright et al., 2001; Mishali et al., 2007). An examination of the 

influence of increased health anxiety on the patient-provider relationship reveals more 

negative ratings of medical care when compared to control samples (Persing, Stuart, 

Noyes, & Happel, 2000). Barsky, Wyshak, Latham, and Klerman (1991) found that 

individuals with hypochondriasis reported more dissatisfaction with their physicians. Not 

only are individuals with hypochondriasis dissatisfied with their care, researchers have 

also found that they are more distrustful of their physician’s opinions than control 

participants (Kellner et al., 1987). Due to the dissatisfaction and distrust individuals with 

hypochondriasis and health anxiety experience with their care providers, they might also 

demonstrate problems with treatment adherence as past research has found satisfaction 

with care providers to be an important factor in treatment adherence in individuals with 

diabetes (Albright et al., 2001; Mishali et al., 2007).  

The associations found between health anxiety and some of the major factors that 

influence treatment adherence in individuals with diabetes suggest that health anxiety 

may also play a significant role in treatment adherence in individuals with diabetes. Other 

forms of anxiety (general, state, and disease-specific anxiety, and anxiety disorders) have 

also been found to be important factors influencing treatment adherence in diabetes, 

further implying health anxiety may also influence treatment adherence. 

1.6 Integration of health anxiety into the models 
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 Due to the potential for health anxiety to be an important contributor to treatment 

adherence in people with diabetes, and the usefulness of health behaviour models in 

predicting health behaviours such as treatment adherence, it is important to examine 

health anxiety in the context of these models. Both PMT and TPB account for the 

additional influence of psychological variables by including their influence on the various 

components of the model as intrapersonal factors in PMT and background factors in TPB. 

In this way, psychological variables such as anxiety and health anxiety are viewed as 

factors influencing the subsequent cognitive processes. However, an examination of 

cognitive-behavioural theory suggests that cognitions influence both behavioural and 

emotional responses (J. S. Beck, 1995). Applying cognitive-behavioural theory to these 

models indicates that the cognitive processes in PMT and TPB would not only influence a 

behavioural response but also an emotional response (i.e., state, trait, and health anxiety).  

 As fear is already a component of PMT, a consideration of the similarities and 

differences between anxiety and fear is important to provide rationale for the addition of 

anxiety into the model. Researchers differ in opinions on similarities and differences 

between anxiety and fear; however, many researchers suggest that fear and anxiety are 

distinct constructs. In particular, Lang et al. (2000) argued that “fear is generally held to 

be a reaction to an explicit threatening stimulus, with escape or avoidance the outcome of 

increased cue proximity. [Whereas] anxiety is usually considered a more general state of 

distress, more long lasting, prompted by less explicit or more generalized cues, involving 

physiological arousal but often without organized functional behaviour” (p. 144). 

McNaughton and Corr (2004) further argued for functional, behavioural, and 
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pharmacological differences between anxiety and fear. Functionally, these authors stated 

that “fear operates when leaving a dangerous situation...anxiety when entering it...or 

withholding entrance” (p. 290). Behaviourally, the authors argued that fear involves 

“fight/flight/freezing” (p. 286) behaviours whereas anxiety involves behavioural 

inhibition, defensive inactivity, and increased assessment of risk. Lastly, in terms of 

pharmacological differences, anxiolytic medications have been found to influence anxiety 

but not fear. From a neurophysiological standpoint, researchers have suggested that fear 

and anxiety involve different structures in the amygdala (Davis, 1998; Lang et al., 2000). 

Researchers have also found weak to moderate correlations between measures of fear and 

anxiety suggesting that the two constructs are distinct (Perkins, Kemp, & Corr, 2007; 

Reiss, Peterson, Gursky, & McNally, 1986).  

Although fear is a hypothesized construct in PMT, it is infrequently measured in 

studies investigating PMT (Bennett et al., 1998; Floyd et al., 2000; Norman et al., 2003; 

Palardy et al., 1998; Plotnikoff, Lippke, Trinh, et al., 2010; A. H. Taylor & May, 1996). 

When fear was investigated in PMT studies, the measurement of fear was likely 

insufficient with some researchers assessing fear with one question (Tanner et al., 1991) 

while others based their fear measure on ratings of anxiety and nervousness (K. H. Beck 

& Lund, 1981). Anxiety may offer an important contribution to PMT in its relationship 

with coping appraisal variables as well as threat appraisal variables as self-efficacy has 

been hypothesized to influence the arousal of anxiety (Bandura, 1988). According to 

PMT, fear results from increased threat appraisal; however, no link is hypothesized 
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between fear and coping appraisal. According to the arguments presented above, fear and 

anxiety are considered to be distinct constructs for the purposes of this study. 

Further support for the relationship between health anxiety and PMT and TPB 

comes from the cognitive-behavioural model of health anxiety. As reviewed above, the 

core cognitions involved in health anxiety include perceived probability of illness, 

perceived awfulness of the illness, perceived ability to cope with the illness, and 

perception of outside factors coming to the aid of the individual (Salkovskis & Warwick, 

2001). In particular, PMT and TPB have similar cognitions as important constructs. For 

example, PMT emphasizes the importance of cognitions such as perceived severity, 

vulnerability, and coping appraisal much like the health anxiety components of perceived 

awfulness and burden, perceived likelihood, and ability to cope. Similarly, much like the 

interpretation of the illness in the cognitive-behavioural model of health anxiety, the TPB 

emphasizes the importance of the overall evaluation by the variable attitude. The TPB 

also emphasizes the importance of perceived behavioural control in a manner akin to the 

concept of ability to cope in health anxiety.  

 Since emotional responses such as anxiety have not been examined in TPB or 

PMT distinct from their influence as background factors on cognitions, the appropriate 

placement of anxiety constructs in the models is uncertain. According to the rationale 

described above, the cognitions present in the models are likely to influence anxiety 

constructs such as trait, state, and health anxiety, and anxiety is likely to influence the 

behavioural response of treatment adherence. However, the relationship between these 

anxiety constructs and intention/protection motivation remains unclear. The literature on 
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the relationship between anxiety and intention constructs is limited. In the area of breast 

cancer research, researchers have examined the influence of cancer specific anxiety and 

worries on intention to participate in breast cancer screening behaviours. The outcomes of 

this research are conflicted with some researchers finding a negative association between 

these worries and intention towards screening behaviour (McCaul, Reid, Rathge, & 

Martinson, 1996), and others finding no associations (Bowen et al., 2003; Lauver & 

Chang, 1991). The current investigation informs the placement of anxiety constructs 

within the TPB and PMT models.  

An examination of the cognitive processes in these models can provide important 

insight into how an individual views the world and, in this case, their medical illness and 

the emotional responses that also result. A better understanding of the cognitions involved 

in diabetes and diabetic treatment adherence will enable the formation of specific 

therapeutic interventions to target these cognitions potentially reducing the negative 

emotions experienced.  

1.7 Purpose and hypotheses 

  The purpose of the present study was to examine treatment adherence in 

individuals with diabetes using frameworks from PMT and TPB. Limited research has 

been conducted on diabetic treatment adherence using these models although authors 

have found support for the use of these models in predicting health behaviours over and 

above other models of health behaviour. The goal of this study was to compare the two 

models in terms of their ability to predict both intention to adhere to treatment and 

actual treatment adherence in people with diabetes.  
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Although the health behaviour models have been developed primarily in order 

to predict health behaviour, another purpose of the present study was to examine if 

these models could predict emotional responses (i.e., state, trait, and health anxiety) and 

to examine the influence of emotional responses in the models. Furthermore, the 

relationship of anxiety, in particular state, trait, and health anxiety, to treatment 

adherence in individuals with diabetes was examined. Lastly, four key cognitions in the 

cognitive behavioural model of health anxiety were examined (i.e., perceived 

probability, awfulness, and ability to cope with illness, perception of outside factors 

coming to aid; Salkovskis & Warwick, 2001) separate from the health behaviour 

models to provide further information on the construct of health anxiety and diabetic 

treatment adherence. Anxiety constructs were chosen as important variables to examine 

in the current study due to the lack of consensus in the literature regarding the influence 

of anxiety constructs on diabetic treatment adherence and the lack of research on health 

anxiety in this population.  

 The hypotheses for the present research were as follows: 

� Hypothesis 1: Based on previous research (Delamater, 2006), it was 

hypothesized that individuals with Type 1 diabetes would demonstrate higher 

rates of treatment adherence than individuals with Type 2 diabetes.  

� Hypothesis 2: It was hypothesized that PMT and TPB variables would be 

associated with intention to adhere to treatment in individuals with diabetes. In 

particular, it was hypothesized that PMT (i.e., perceived vulnerability, perceived 

severity, response efficacy, self-efficacy) and TPB (i.e., attitude, subjective 



 

 

 

Diabetic Treatment Adherence     54 

 

 

norm, perceived behavioural control) variables would be associated positively 

and the PMT variable of response costs would be associated negatively with 

intention to adhere to medication, exercise, diet, and blood glucose monitoring 

treatments.  

� Hypothesis 3: It was anticipated that PMT (i.e., perceived vulnerability, 

perceived severity, response efficacy, self-efficacy) and TPB (i.e., attitude, 

subjective norm, perceived behavioural control) variables would be associated 

positively and the PMT variable of response costs would be associated 

negatively with actual medication, exercise, diet, and blood glucose monitoring 

adherence; however, consistent with other research (i.e., Webb & Sheeran, 

2006), this relationship would be partially mediated by protection motivation 

(intention). 

� Hypothesis 4: Although PMT has been successfully applied to adherence 

behaviours (i.e., Floyd et al., 2000), the larger body of research that has 

successfully applied TPB to adherence behaviours suggests TPB may be more 

successful in predicting diabetic treatment adherence; therefore, it was 

hypothesized that the TPB would better predict treatment adherence in 

individuals with diabetes than PMT.  

� Hypothesis 5: It was predicted that the cognitions from PMT and the TPB 

would not only predict intention to adhere to treatment and actual treatment 

adherence, but would also predict anxiety responses, including state, trait, and 

health anxiety. This prediction was based on the application of cognitive-
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behavioural model to PMT and TPB, indicating that cognitions not only 

influence behavioural responses but also emotional responses and, in particular, 

anxiety (state, trait, and health) responses. Further support for this hypothesis 

results from the above review of the common variables in the cognitive-

behavioural model of health anxiety and PMT (i.e., perceived severity, 

perceived vulnerability, coping appraisal) and TPB (i.e., attitude, perceived 

behavioural control). Furthermore, it was hypothesized that anxiety responses 

would not only be predicted by PMT and TPB cognitions, but the anxiety 

responses would also influence intention and actual treatment behaviours within 

these models.   

� Hypothesis 6: Separate from investigation of the models, it was also 

hypothesized that health anxiety would be associated with treatment adherence, 

including medication, exercise, diet, and blood glucose monitoring adherence. 

More specifically, it was hypothesized that this relationship would occur in an 

inverted U-shaped fashion with individuals with diabetes low and high in health 

anxiety revealing lower treatment adherence than those at more moderate levels 

of health anxiety. This hypothesis was based on previous research that has 

demonstrated that the relationship between diabetes-specific anxiety and 

treatment adherence in individuals with diabetes conforms to an inverted U-

shaped function (i.e., Lawson et al., 2005; Strachan, 2005). It was also 

hypothesized that the four key health anxiety cognitions (perceived likelihood 
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of illness, awfulness of illness, difficulty coping, and perception of outside 

factors coming to aid) would be related to treatment adherence.  

2. METHOD 

2.1 Participants 

Participants were recruited from across Canada. Inclusion criteria included a 

confirmed diagnosis of Type 1 or Type 2 diabetes, 18 years of age or older, and the 

ability to read English. Participants ranged in age from 18 to 86 years with a mean age of 

46 years (SD = 15.6). Participants were mostly female (n = 264; 63.2%), Caucasian (n = 

372; 89.0%), married or common law (n = 252; 60.3%), lived with their spouse or partner 

(n = 251; 60%), had completed a college or trades certificate or at least some university 

education (n = 303; 72.5%), and were employed full-time (n = 153; 36.6%). As studies 

have found a higher prevalence of diabetes in individuals with lower socio-economic 

status and less formal education (Pincus, Callahan, & Burkhauser, 1987; Robbins, 

Vaccarino, Zhang, & Kasl, 2000), the participants in this study were likely more educated 

than the general diabetes population. Participants resided across Canada with the majority 

of participants from Saskatchewan (n = 116; 27.8%) and Ontario (n = 107; 25.6%). Both 

Type 1 and Type 2 diabetes were represented in this sample, with 51.9% (n = 217) of 

participants reporting Type 1 diabetes and 47.4% (n = 198) reporting Type 2 diabetes. An 

additional three participants reported having a different type of diabetes: insulin-

dependent diabetes, insulinoma (pancreatic tumour), and acute pancreatitis. Participants 

ranged in reported time since diagnosis, from recently diagnosed (less than a year) to 

having had diabetes for 60 years with the mean duration of time since diagnosis being 
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14.9 years (SD = 13.6). Further details on the participants are provided in the results 

section.   

2.2 Measures 

Protection Motivation Theory Questionnaire (PMTQ; Appendix A). The PMTQ 

was developed for this study using questions based on Palardy et al. (1998). Five 

subscales were created to assess perceived vulnerability, perceived severity, response 

efficacy, response costs, and self-efficacy. The perceived vulnerability subscale consisted 

of 15 items. Participants rated how likely they were to experience each of 15 symptoms 

(e.g., medication side effects, hypoglycemia, eye disease) on a scale from 1 (impossible) 

to 5 (will definitely experience). The perceived severity subscale consisted of 17 items. 

There are two components to this subscale: In the first, participants rated the possibility 

of experiencing consequences as a result of nonadherence to treatment components on a 

scale from 1 (no negative consequences) to 5 (deadly consequences). In the second, 

participants rated the severity of experiencing complications such as medication side 

effects on a scale from 1 (not at all severe) to 5 (extremely severe). The response efficacy 

subscale consisted of five items. Participants rated the perceived effectiveness of 

engaging in each of the five treatment activities on a scale from 1 (not effective) to 5 

(definitely effective). The response costs subscale consisted of 46 items. Participants 

indicated the truth of each statement from 1 – False to 5 – True (i.e., taking my 

medications interferes with my regular activities). Items were developed based on costs 

and barriers to each component of the treatment regimen identified in the literature (e.g., 

Farmer, Kinmonth, & Sutton, 2006; Glasgow et al., 1986; Palardy et al., 1998; Schultz, 
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Sprague, Branen, & Lambeth, 2001). Like Palardy et al. (1998), we did not include a 

scale measuring perceived rewards since these were perceived to be the opposite of the 

response costs.  

The self-efficacy subscale consisted of 47 items. Items assessed a participant’s 

perceived ability to follow all four components of the diabetic treatment regimen as well 

as their perceived ability to overcome the costs to adherence. Participants rated how 

confident they were in their ability to perform each of the activities on a scale from 1 (not 

at all confident) to 5 (extremely confident). The self-efficacy scale created for this study 

diverged from Palardy et al. (1998) who used an established measure of self-efficacy. 

The problem with pre-existing measures of diabetic self-efficacy is that they do not 

address self-efficacy to overcome barriers (i.e., perceived costs), which Ajzen (2008) 

viewed as an important component of the operationalization of self-efficacy. 

As PMTQ was developed for the purpose of this study and no psychometric data 

were available, internal consistency analysis of the subscales was conducted after the data 

collection phase. In structural equation modelling analyses, the investigation of the 

measurement model allowed for an examination of how well the items and parcels of 

items from the PMTQ corresponded to each latent variable, essentially equivalent to 

confirmatory factor analyses (Schreiber, Stage, King, Nora, & Barlow, 2006; Streiner, 

2006). The results from this procedure are presented for each model in the results section 

of this paper. Internal consistency for each of the subscales for this measure can be found 

in Table 1. Note that the internal consistency for the response efficacy subscale is low (α 

= .19). This is not surprising given that this subscale consists of questions assessing the 
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Table 1 

Internal Consistency of the Protection Motivation Theory Questionnaire 

PMTQ Subscale Alpha Coefficient 

Perceived Vulnerability .90 

Perceived Severity .92 

Response Efficacy .19 

Response Costs  

 Medication .91 

 Blood Glucose Monitoring .83 

 Diet .87 

 Exercise .86 

Self-Efficacy  

 Medication .88 

 Blood Glucose Monitoring .87 

 Diet .92 

 Exercise .92 
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perceived effectiveness of engaging in each of the diverse treatment activities, including 

medications, blood glucose monitoring, exercise, and diet. Despite reporting Cronbach’s 

alpha as a measure of internal consistency, concerns with the use of this statistic to 

represent internal consistency have been noted. More specifically, Sijtsma (2009) argues 

that alpha is not actually a measure of internal consistency and produces information not 

justified by only one administration of a test. However, the authors also state that 

currently there is no substitute for alpha. 

Theory of Planned Behaviour Questionnaire (TPBQ: Appendix B). The TPBQ 

was also developed for this study based on previous research (Blue, 2007; Blue & 

Marrero, 2006; Morojele & Stephenson, 1994; Shankar, Conner, & Bodansky, 2007) and 

guidelines (Ajzen, 2006; Conner & Sparks, 1996). The questionnaire consists of 

subscales assessing attitude, subjective norms, and perceived behavioural control. The 

other components of TPB are the underlying beliefs of attitude (behavioural beliefs), 

subjective norms (normative beliefs), and perceived behavioural control (control beliefs); 

however, these beliefs are difficult to separate from the corresponding construct (i.e., 

attitude, subjective norm, perceived behavioural control) and were not assessed 

separately. In addition, Ajzen (2008) recommends using measures of attitude, subjective 

norms, and perceived behavioural control rather than a composite of beliefs (behavioural, 

normative, control) to predict intentions.  

Like the PMTQ, response format differs by question. The attitude subscale 

consists of 20 items assessing overall attitudes towards testing blood sugars, taking 

insulin injections/oral medications, exercising, and following dietary recommendations 
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daily. For each treatment activity, participants rated how beneficial (1 – harmful to 7 - 

beneficial), valuable (1 - worthless to 7 – valuable), good (1 – bad to 7 -good), necessary 

(1 – unnecessary to 7 – necessary), and pleasant (1 – unpleasant to 7 – pleasant) each 

activity was. The subjective norms subscale consists of 20 items to which participants are 

asked to consider their perceptions of how the important people in their life would view 

the treatment activities (i.e., blood sugar testing, insulin injections/oral medications, 

exercise, diet). Participants rated if the important people in their lives think they should 

engage in each of these activities rated on a 1 (should not) to 7 (should) scale. 

Participants also rated if the important people in their lives would want them to engage in 

each of these activities on a 1 (strongly disagree) to 7 (strongly agree) scale. 

Furthermore, participants rated if they feel under social pressure to perform these 

activities using a scale from 1 (strongly disagree) to 7 (strongly agree). They also rated 

the expectations they believe exist to perform each of these activities on a scale from 1 

(extremely unlikely) to 7 (extremely likely). Lastly, participants rated whether they 

perceive that other people with diabetes follow each of these treatment activities on a 

scale from 1 (completely false) to 7 (completely true).  

The perceived behavioural control subscale consists of 20 items. Participants 

rated how much control they have over each of the treatment activities from 1 (no 

control) to 7 (complete control). They also rated whether or not following each of the 

activities is entirely up to them on a scale from 1 (strongly disagree) to 7 (strongly agree) 

and their confidence in their ability to follow each of the activities on a scale from 1 

(strongly disagree) to 7 (strongly agree). Lastly, participants rated how possible it is for 
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them to follow each of the activities on a scale from 1 (impossible) to 7 (possible) and 

how easy it is for them to engage in each of the activities on a scale from 1 (difficult) to 7 

(easy). Like the PMTQ, the TPBQ was developed for the purpose of this study; therefore, 

the psychometric properties of the questionnaire have not been established. An internal 

consistency analysis of the subscales was conducted after the data collection phase. 

Confirmatory factor analysis was also conducted as part of structural equation modelling 

analyses; therefore, the items from the TPBQ were examined in terms of how well they 

correspond to each latent variable (Streiner, 2006). Internal consistency of the measure 

can be found in Table 2.  

Demographics (see Appendix C for questionnaire). Background information 

regarding age, sex, educational level, living arrangements, type of diabetes, duration of 

diabetes, current diabetic treatment, diabetic complications, and other health conditions 

was collected. 

Health Anxiety Inventory – Short Form (SHAI; Salkovskis, Rimes, Warwick, & 

Clark, 2002). The SHAI is a comprehensive measure of health-related anxiety (See 

Appendix D). The inventory is used to distinguish patients with medical problems from 

patients with other anxiety disorders. The scale accounts for this distinction by placing 

less emphasis on questions concerning the belief that the individual is seriously ill. The 

short form of this scale consists of 18 items based on Warwick and Salkovskis’ (1990) 

model of health anxiety. Respondents chose one of four statements that best described 

their thoughts and feelings. There are two subscales according to factor analysis 

(Salkovskis et al., 2002), including a negative consequences scale (4 items) and a main 
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Table 2 

Internal Consistency of the Theory of Planned Behaviour Questionnaire by Subscale 

TPBQ Subscale Alpha Coefficient 

Attitudes  

 Blood Glucose Monitoring .76 

 Medication .89 

 Exercise .82 

 Diet .88 

Subjective Norms  

 Blood Glucose Monitoring .48 

 Medication .66 

 Exercise .60 

 Diet .63 

Perceived Behavioural Control  

 Blood Glucose Monitoring .70 

 Medication .86 

 Exercise .80 

 Diet .82 
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scale (14 items). The negative consequences scale measures perceptions of the negative 

aspects of illness asking participants to imagine what it would be like to have a serious 

illness. The main scale assesses the important aspects of health anxiety (i.e., disease 

conviction, perceived vulnerability to illness, fear and worry about illness, preoccupation, 

interference and bodily awareness, psychological reactions to bodily sensations, 

deliberate action after a bodily sensation, concerns about death, attitudes of self and 

others towards health anxiety, avoidance and reassurance). A more recent factor analysis  

on use of the SHAI in a medical sample revealed that after removal of the negative 

consequences scale (as this scale is not appropriate for use in medical populations), the 

main scale consists of two factors: thought intrusion and fear of illness (Alberts, Sharpe, 

Kehler, & Hadjistavropoulos, 2011). The SHAI has good internal consistency, α = 0.89 

(Salkovskis et al., 2002), and test-retest reliability, r = 0.76. The scale discriminates 

between individuals with hypochondriasis and anxious and non-clinical individuals 

(Salkovskis et al., 2002).  Internal consistency was α = .88 for the main scale.  

Health Cognitions Questionnaire (HCQ; Hadjistavropoulos et al., 2011). The 

HCQ was developed to assess the four cognitions present in health anxiety according to 

the cognitive-behavioural model of health anxiety (see Appendix E). The HCQ consists 

of 20 items with 4 items reflecting the perceived likelihood of illness, 4 items addressing 

perceived awfulness of illness, 8 items assessing the perceived difficulty coping with 

illness, and 4 items testing medical service inadequacy. Unlike other measures assessing 

health anxiety, the HCQ utilizes items that are worded so that both individuals who have 
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an illness and those who do not can respond to questions.  For the purposes of this study, 

the illness version of the questions was used. Respondents rated how strongly they agreed 

with each statement on a 5-point Likert scale ranging from strongly disagree to strongly 

agree. Factor analysis has supported the four scales in this measure and construct validity 

was supported by findings that related the HCQ subscales to the SHAI. Internal 

consistency for the measure in this study was α = .90 for Difficulty Coping, α = .79 for 

Likelihood of Illness, α = .74 for Awfulness of Illness, and α = .79 for Medical Services 

Inadequacy subscales.  

State-Trait Anxiety Inventory (STAI-Form Y; Spielberger, 1983).  The STAI was 

designed to assess both state anxiety, or current feelings of tension or worry, and trait 

anxiety, or general tendencies towards anxious responses (Spielberger, 1983: Appendix 

F).  The portions of the STAI that measure trait and state anxiety consist of 20 items each 

(Spielberger, 1983).  In the section assessing state anxiety, respondents indicate on a 4-

point rating scale how they feel at this moment. Response choices include not at all, 

somewhat, moderately so, and very much so. For each trait anxiety item, respondents 

respond on a 4-point rating scale how they generally feel. Response choices include 

almost never, sometimes, often, and almost always. Items are summed in order to obtain 

scores on each scale. Scores range from 20-80 on each scale (State and Trait) on the 

STAI and higher scores indicate greater anxiety. The STAI has been shown to have good 

internal consistency (alphas of .90 and .93 for the state and trait subscales, respectively) 

and discriminant and concurrent validity (Spielberger, 1983). The trait scale has been 

shown to have good test-retest reliability (range of 0.65 to 0.86; Spielberger, 1983). In the 
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present study, internal consistency of the measure was α = .95 for the state anxiety and α 

= .94 for the trait anxiety subscales.  

The Summary of Diabetes Self-Care Activities Scale (SDSCA; Toobert, Hampson, 

& Glasgow, 2000). According to McNabb (1997), there is no standard measure of 

diabetic adherence; however, according to Landel-Graham et al. (2003), the SDSCA is a 

psychometrically sound self-report measure of diabetic adherence. A revised version of 

the SDSCA was used in this study (SDSCA-R). The original version consists of 25 items 

measuring diet, exercise, blood sugar testing, medication, and foot care behaviours. 

Researchers have demonstrated the SDSCA has shown adequate internal and test-retest 

reliability (Toobert et al., 2000). Respondents answer how many days over the past week 

they participated in each self-care activity.  

Revisions to the original version for the purposes of this study included the 

removal of the smoking behaviours, foot care behaviours, and prescribed activities items 

since this study was not focused on these behaviours. The revised version of this 

questionnaire consisted of four subscales: diet, exercise, medication, and blood glucose 

monitoring. Subscale scores were constructed by adding items with higher scores 

representing higher adherence. The range of possible scores according to SDSCA 

subscales are as follows: Diet (0-28), Exercise (0-21), Medication (0-21), Blood Glucose 

Monitoring (0-21). Additional items were also added to the SDSCA for the purposes of 

this study. One item was added to the exercise subscale: On how many of the last seven 

days did you participate in the exercise activities recommended by your care providers 

(e.g., physician, diabetes educator)? An additional item was also added to the blood 
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glucose monitoring subscale: On how many of the last seven days did you keep a record 

(written or electronic) of the results of your blood sugar tests? Lastly, the questions on 

the Medication subscale were modified so each question could be answered by both 

individuals with Type 1 and Type 2 diabetes (For example, On how many of the last 

seven days did you take your recommended number of diabetes pills? was changed to On 

how many of the last seven days did you take your diabetes medications (i.e., pills or 

insulin injections) the recommended number of times daily?). A question was also added 

to this subscale: On how many of the last seven days did you miss taking your diabetes 

medications (i.e., pills or insulin injections) at least one time daily? (see Appendix G).  

Since both PMT and TPB predict intention towards health behaviour, the 

questions on the SDSCA-R were modified in order to account for intent to perform the 

treatment behaviours over the following week instead of reporting actual behaviour over 

the past week (see Appendix H). This modified version of the SDSCA (SDSCA – I) was 

administered as well as the SDSCA-R. A limitation resulting from the modification of 

this questionnaire is that the psychometric properties of the revised version were 

unknown prior to use. See Table 3 for the internal consistency of each subscale of each 

administration of the SDSCA. Throughout this paper, four different versions of the 

SDSCA are referenced: SDSCA-R, SDSCA-I, T1 SDSCA (follow-up administration one 

week after initial questionnaire completion), T2 SDSCA (follow-up administration two 

weeks after initial questionnaire completion). The SDSCA-I and T1 SDSCA are the most 

commonly used versions of this questionnaire in the analyses as they are used in the 

structural equation models. The SDSCA-R and T2 SDSCA versions of the questionnaire 
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Table 3 

Internal Consistency of Each Administration of the Summary of Diabetes Self-Care 

Activities by Subscale 

 SDSCA-R SDSCA-I T1 SDSCA T2 SDSCA 

Diet .67 .64 .66 .61 

Exercise .92 .95 .95 .93 

Blood Glucose 

Monitoring 

.79 .76 .83 .82 

Medication .76 .37 .68 .68 

Note. All numbers represent alpha coefficients. SDSCA-R = Summary of Diabetes Self-

Care Activities Revised; I-SDSCA-R = Summary of Diabetes Self-Care Activities 

Revised Intention Version; T1 SDSCA-R: Summary of Diabetes Self-Care Activities 

Revised 1 week follow-up; T2 SDSCA-R: Summary of Diabetes Self-Care Activities 

Revised 2 week follow-up  
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were used to provide additional information on treatment adherence over a longer time 

period and to compare treatment adherence across the three different time periods. In 

addition, the SDSCA-R was used in some of the analyses as a larger number of 

participants provided responses as compared to the follow-up questionnaires. Although 

each version of the questionnaire asked the same questions and only varied over time or 

by assessing intention to perform the treatment activities, differences were noted in the 

internal consistency of the measure. The most notable difference was in the internal 

consistency of the medication adherence subscale of the intention measure (α = .37) in 

comparison to the same subscale on the other measures (αs = .76 for the SDSCA-R, .68 

for the T1 SDSCA, .68 for the T2 SDSCA).  

For descriptive purposes it was of interest to determine the percentage of 

individuals who could be classified as adherent to guidelines from the Canadian Diabetes 

Association (2008). According to these clinical practice guidelines for the management of 

diabetes, individuals with Type 1 diabetes should be testing their blood glucose 

monitoring multiple times per day (greater than or equal to 3 tests per day) and 

individuals with Type 2 diabetes should be testing their blood glucose once per day. 

Recommendations for exercise activity include aerobic (i.e., walking, jogging) and 

resistance (i.e., muscular strength) exercise for a minimum of 3 days/week. Dietary 

recommendations include following Canada’s Food Guide and spacing carbohydrates 

evenly. Recommendations for medications including insulin or pills vary on the type of 

medication prescribed. Insulin tends to be taken at least once daily. Using these 

recommendations, individuals were classified as fully adherent to the treatment 
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recommendation if they tested their blood sugars the recommended times daily by their 

health care provider (T1 SDSCA item 9), took their diabetes medications the 

recommended number of times daily (T1 SDSCA item 12), followed a healthful eating 

plan for the greater part of each day (T1 SDSCA item 1), and participated in at least 30 

minutes of physical activity or a specific exercise session at least 3 days of the week (T1 

SDSCA items 5 and 6).  

2.3 Procedure 

Data collection consisted of two different phases: 1) questionnaire pretesting and 

2) the main study. These studies received ethical approvals from the University of Regina 

and Regina Qu’Appelle Health Region Research Ethics Boards (see Appendices I and J 

for approval documents). The purpose of the questionnaire pretesting was to identify any 

challenges participants faced with the completion of the questionnaires, most importantly 

with the questionnaires designed for this study (i.e., PMTQ and TPBQ).  

For both phases of the study, participants were given the option of responding to 

the questionnaires online or using a paper copy. While the benefits of online data 

collection are apparent, including cost, time, and resource-effectiveness and access to a 

greater number and diversity of participants, online data collection also limits access to 

populations without access to the internet and without a desire or capability to participate 

using the internet (Gosling, Vazire, Srivastava, & John, 2004; Roberts, 2007b; Skitka & 

Sargis, 2005). To account for this limitation, a paper copy of the questionnaires was 

offered to all participants if they chose to respond in such a manner. Use of internet 

research methods has been debated widely in the literature with commonly cited 
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limitations including unrepresentative samples, higher rates of psychopathology due to 

isolation, unmonitored responses such that responders may not take the questionnaires 

seriously, completion of the same questionnaires multiple times, and differences in 

findings between internet and traditional data collection methods (Gosling et al., 2004; 

Skitka & Sargis, 2005). In an examination of such limitations, Gosling et al. (2004) found 

that many of these preconceptions were myths, finding only that internet data can be 

influenced by the anonymity of responses. Many different research groups have found 

comparability between internet data collection and traditional data collection methods 

(i.e., Buchanan & Smith, 1999; de Beuckelaer & Lievens, 2009; Gosling et al., 2004; 

Huang, 2006; Roberts, 2007a; Stanton, 1998). Another benefit of internet data collection 

identified by Stanton (1998) was fewer missing values. 

To account for concerns about the anonymity of respondents, a password was 

required to access the survey and respondent internet addresses were collected by the 

survey to eliminate multiple completions of the questionnaires by the same participant. 

To protect the confidentiality of participants, internet addresses were deleted after data 

cleaning. Another potential limitation of the use of online data collection is the unlikely 

risk of interception of responses by unauthorized third parties using sophisticated tools. 

Although the likelihood of occurrence of this risk is rare, it is a general risk of using a 

computer connected to the internet. To account for this possibility, participants were 

informed of the risk at the time of informed consent. 

If participating online, participants were given the address of a password-

protected website (www.surveymonkey.com) in order to complete an online survey 
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consisting of the above measures. At the beginning of the survey, participants were 

provided with a copy of the consent form outlining the study and what their participation 

would involve. Completion of the questionnaires on the online survey took approximately 

one hour. As an honorarium for participation, participants were informed that one dollar 

for every completed questionnaire set (i.e., initial questionnaire and two follow up 

questionnaires) would be donated to the Canadian Diabetes Association. 

 Additionally, participants were given the opportunity to allow themselves to be 

contacted by researchers via e-mail or phone two additional times - once at one week and 

the second at two weeks after completion of the questionnaires - in order to provide 

information on their treatment activities over the past week using the SDSCA-R scale (T1 

SDSCA and T2 SDSCA). It is acknowledged that there are many options for time-frames 

between the measurement of intention and the measurement of actual adherence 

behaviour. Researchers who have used PMT and TPB vary widely in time-frames 

between the administration of measures from two weeks to three years (Rutter, 2000; 

Wurtele & Maddux, 1987). The one and two-week time-frames specified for the current 

study was based on two factors. The first is the importance of measuring actual behaviour 

close to measuring intention as research has shown that a negative association exists 

between time of measurement between intention and behaviour, and the strength of the 

relationship between intention and behaviour (P. Sheeran & Orbell, 1998; Webb & 

Sheeran, 2006). The second factor is the use of the SDSCA and the specification that 

exists within this questionnaire for participants to report on their adherence behaviours 

over the last seven days. Administration of the SDSCA to measure intention provides 
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information regarding the intention of participants to engage in adherence behaviours 

over the following seven days and the provision of the revised SDSCA (T1 SDSCA) 

provides a measurement of actual adherence behaviour over the previous seven days.  

For the questionnaire pretesting phase, participants were recruited through 

snowball sampling and university listserv e-mails. After changes were made to the 

questionnaires to reflect participant comments from the questionnaire pretesting phase, 

participants were recruited through various diabetes organizations, diabetes clinics, and 

community advertising for the main study. See Appendix K for a list of recruitment 

methods used.  

3. RESULTS 

3.1 Questionnaire pretesting 

 Of the 10 individuals who participated in the questionnaire pretesting phase, five 

participants reported a diagnosis of Type 1 diabetes and five participants reported having 

Type 2 diabetes. Four of the participants completed the online version of the 

questionnaire and five participants completed the paper copy of the questionnaire in the 

presence of the primary investigator. The other participant completed a paper version of 

the questionnaire with feedback given over the phone to the researcher. Based on 

participant feedback, minor changes were made to the questionnaires.  

Changes consisted of the following. Further instructions were added to some of 

the questionnaires to respond to participant comments about aspects that were confusing 

as follows. For the demographics questionnaire, examples of some of the listed 

complications were provided (i.e., eye disease [e.g., diabetic retinopathy, glaucoma, 
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cataracts]) and insulin reactions was removed as a complication following participant 

comments that these are subsumed under diabetes medication side-effects. For the 

PMTQ, changes were made to the questions to reflect participant comments such as 

specifying a healthy diabetic diet as opposed to diet in general. Further directions were 

also provided for ease of responding (i.e., If you were to experience the following 

complications in the future [or have experienced the complications…]) and a not-

applicable response was provided for all subscales.  

 The PMTQ self-efficacy subscale was reported to be confusing by participants in 

the pilot study due to the presence of double-barrelled items (e.g., Despite interference 

with my regular activities, I am able to take my medications regularly; Even though 

sticking to my diet makes me feel hungry, I am able to follow my dietary plan). These 

double-barrelled items also led to a large number of Not Applicable responses. Due to 

this feedback, a combined Self-Efficacy and Perceived Behavioural Control 

Questionnaire (SE/PBC-Q; see Appendix L) was created with the questions from the 

TPBQ perceived behavioural control subscale and the self-efficacy items from the PMTQ 

that were not double-barrelled. There is some debate in the literature on the equivalency 

of perceived behavioural control and self-efficacy with some authors suggesting the 

constructs are equivalent (Ajzen, 2008; Fishbein, 2000; Fishbein & Cappella, 2006) and 

others suggesting they are different (Manstead & van Eekelen, 1998). It may be the way 

each of these constructs is measured that leads to different conclusions (Ajzen, 2008). For 

the purposes of this study, items were developed to measure the same construct 

regardless of naming it self-efficacy or perceived behavioural control (i.e., one’s 



 

 

 

Diabetic Treatment Adherence     75 

 

 

perceived ability, confidence, and control to engage in each of the treatment adherence 

behaviours) as developed using the methodology suggested by Ajzen (2006).  

For the TPBQ, additional instructions were provided and a Not Applicable 

response option was added for each question. For the SDSCA-R and SDSCA-I, an option 

to respond with Not Applicable was added to all response options that mentioned 

recommendations from care providers. Pilot study participants were also included in the 

main study analyses as these changes did not alter the content of any of the 

questionnaires and clarification was provided to participants during questionnaire 

completion to reflect these changes. All the following results are from the main study. 

3.2 Preliminary analyses 

Overall, 563 participants accessed the survey online (n = 498) or requested and 

returned mailed questionnaire packages (n = 55) including the questionnaire pretesting 

participants (n = 10). Data collection took place over one year. Prior to the examination 

of the study hypotheses, preliminary analyses were undertaken to examine the completion 

of participant responses, to seek out outliers, and to determine normality of the data. As 

indicated above, to account for the possibility of multiple responses from the same 

participant in internet data collection methods, internet provider addresses were examined 

for duplicate responses. When a duplicate internet provider address was identified, 

demographic data, such as age, sex, and marital status, for each entry was compared. If 

the demographic data were identical for both entries, the responses for the less complete 

entry were removed from the database. This procedure led to the removal of data from 12 

respondents. Next the data were examined for other variables that would necessitate the 
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exclusion of responses in analyses. Reasons for the exclusion of responses included a 

lack of consent (three participants), being under the age of 18 (one participant), and a 

lack of diagnosis of diabetes (three participants).  

Furthermore, the data were examined for completion of questionnaires. First, 

respondents were removed from the database if no questionnaires were completed (i.e., 

they accessed the survey and may have completed the demographic questions but did not 

complete any of the study questionnaires). This led to the removal of data from 127 

participants. There are many explanations for such a high number of entries with 

insufficient completion such as lacking the time to complete the questionnaires when 

accessed and potentially returning at a later time or disinterest in the study after 

completing initial responses. After excluding participants due to these reasons, 418 

participants were included in analyses. Participants varied on the amount of questions and 

questionnaires completed: 345 participants completed up to the end of the initial 

questionnaire package, 323 participants completed the first follow-up questionnaire, and 

276 participants completed the second follow-up questionnaire. As a result of differences 

in the number of participants, the sample size used in each analysis will be presented 

along with the corresponding results. Estimations of appropriate samples sizes for 

structural equation modelling vary with authors suggesting an inability to test structural 

equation models with a sample size less than 100 and suggestions for a minimum sample 

size varying from 100-200 (Keith, 2006; T. J. B. Kline, 2005).     

In cases where up to 10% of responses on a scale or subscale were missing, 

missing value replacement was used. Due to the limitations of some of the more 
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commonly used missing value replacement procedures such as mean substitution 

(Tabachnick & Fiddell, 2007), the regression missing value replacement procedure 

offered in PASW Statistics 18 was used. In this procedure, the data from completed 

participants’ responses are used to form a regression equation and values are replaced 

with the predicted values resulting from the regression equation (Tabachnick & Fiddell, 

2007). Missing values were replaced on the following measures: PMTQ, TPBQ, 

SE/PBC-Q, HCQ, SHAI, STAI, SDSCA-R, I-SDSCA (diet, exercise, and medication 

subscales), T1 SDSCA (blood glucose monitoring, diet, and exercise subscales), T2 

SDSCA (blood glucose monitoring, diet, medication, and exercise subscales). To 

examine values that were not missing at random, the number of missing responses on 

each item of a measure was reviewed. The largest number of missing values found on an 

item was 12 (4% of responses missing on that item).    

As part of preliminary analyses, outliers were also examined by running 

descriptive statistics to determine the standardized value for total and subscale scores 

from each measure. According to the recommendation of Tabachnick and Fidell (2007), 

outliers were defined by z-scores of ±3.29 (p < .001, 2-tailed). Once an outlier was 

identified, the score was changed to one unit smaller or larger than the next highest or 

lowest non-outlying score in the distribution. Outliers were changed on the following 

measure: HCQ – Perceived Vulnerability subscale (two outliers). Multivariate outliers 

were also examined as part of the structural equation models. As items and parcels were 

used for the structural equation models as opposed to subscales or total scores from the 
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PMTQ, TPBQ, and SDSCA-R, outliers for these questionnaires were not examined at 

this step, but are reported below at a later step in the analysis.  

The questionnaires created or modified for this study (PMTQ, TPBQ, all four 

versions of the SDSCA-R) were further examined by responses. Specifically, each item 

was examined to determine the number of Not Applicable (N/A) responses endorsed. 

Items with 5% or more N/A responses were excluded from the questionnaires as they 

were not considered representative of the population. This resulted in the exclusion of 

four items from the PMTQ, four items from the TPBQ, one item from the SE/PBC-Q, 

and two items from each version of the SDSCA-R. See Table 4 for a summary of the 

items excluded from each measure.  

3.3 Descriptive statistics 

 3.3.1 Demographic information. 

As part of the demographics questionnaire, for descriptive purposes participants 

were asked how they managed their diabetes (i.e., insulin, oral medication, diet, exercise, 

blood glucose monitoring). This question was not used as a measure of adherence or to 

inform measures of adherence; however, was used to inform speculation about 

engagement or lack of engagement in treatment activities. For the purposes of this study, 

regardless of whether or not an individual indicated a treatment component was a part of 

their treatment regimen, adherence was measured using the SDSCA. This line of 

reasoning is in accordance with guidelines from the Canadian Diabetes Association 

(2008) indicating that all individuals with diabetes, regardless of type, must participate in 

all self-care activities as part of their treatment (i.e., medication, blood glucose 
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Table 4 

Items Excluded from Analyses Due to Large Number of N/A Responses by Measure and 

Subscale 

Measure  Subscale Item Excluded 

PMTQ Perceived Vulnerability 1, 9 

 Perceived Severity 5, 13 

TPBQ Subjective Norms 37, 38, 39, 40 

SE/PBC-Q  48 

SDSCA-R Exercise 7 

 Blood Sugar Testing 9 

I-SDSCA Exercise 7 

 Blood Sugar Testing 9 

T1 SDSCA Exercise 7 

 Blood Sugar Testing 9 

T2 SDSCA Exercise 7 

 Blood Sugar Testing 9 

Note. PMTQ = Protection Motivation Theory Questionnaire; TPBQ = Theory of Planned 

Behaviour Questionnaire; SE/PBC-Q = Self-Efficacy/Perceived Behavioural Control 

Questionnaire; SDSCA-R = Summary of Diabetes Self-Care Activities Revised; I-

SDSCA = Summary of Diabetes Self-Care Activities Intention Version; T1 SDSCA = 

Summary of Diabetes Self-Care Activities 1 week follow-up; T2 SDSCA = Summary of 

Diabetes Self-Care Activities 2 week follow-up
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monitoring, exercise, diet). Details related to management are provided in Table 5. All 

individuals with Type 1 diabetes reported that they took insulin to manage their diabetes 

compared to only 35.4% of individuals with Type 2 diabetes. In contrast, 78.8% of 

individuals with Type 2 diabetes reported that they took oral medications to manage 

diabetes compared to only 4.1% of individuals with Type 1 diabetes. The majority of 

individuals with Type 1 and Type 2 diabetes reported that they monitored their blood 

glucose, exercised and modified their diet in an attempt to manage their diabetes. 

Also reported in Table 5 is a list of complications experienced by participants. A 

high percentage (55.7%; n = 233) of participants reported experiencing complications 

from diabetes, the most common of which was hypoglycemia for the individuals with 

Type 1 diabetes (30.9%; n = 67) and diabetes medication side effects for the individuals 

with Type 2 diabetes (84.8%; n = 168). In terms of other health conditions, 49.3% (n = 

206) of participants (43.3%; n = 94 of individuals with Type 1 diabetes and 56.1%; n = 

111 of individuals with Type 2 diabetes) reported experiencing at least one additional 

health condition other than diabetes with the number of health conditions reported 

ranging from one to six (M = 1.78; SD = 1.06). The most commonly reported other health 

conditions included chronic pain (22.7%, n = 95), arthritis (17.9%, n = 75), respiratory 

conditions (13.9%, n = 58), and digestive conditions (12.4%, n = 52). 

For descriptive purposes, the extent to which individuals could be classified as 

adherent to the Canadian Diabetes Association clinical practice guidelines was examined. 

According to responses on the SDSCA-R, participants in this study were most 
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Table 5 

Self-Reported Components of the Treatment Regimen and Diabetes-Related 

Complications 

 Type 1  Type 2 

 Percentage of 

Participants (%) 

n  Percentage of 

Participants (%) 

n 

Treatment     

Insulin 100 217  35.4 70 

Insulin Pump 36.4 79  1.0 2 

Oral Diabetes Medications 4.1 9  78.8 156 

Diet 56.7 123  77.8 154 

Exercise 53.5 116  69.2 137 

Blood Glucose Monitoring 73.7 160  80.8 160 

Complications     

Medication Side-Effects 4.6 10  84.8 168 

Atherosclerosis 4.6 10  2.5 5 

Eye Disease 25.8 56  13.1 26 

Foot Problems 16.6 36  24.2 48 

Amputation 1.4 3  0 0 

Kidney Disease 6.9 15  5.1 10 

Nerve Damage 17.5 38  13.1 26 

Impotence/Pregnancy 

Complications 

8.3 18  9.6 19 

High Blood Pressure 24.0 52  30.3 60 
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Hypoglycaemia 30.9 67  8.1 16 

Hyperglycaemia 25.8 56  9.1 18 

Heart Problems 5.1 11  10.6 21 
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adherent to medication recommendations (i.e., took their medications the recommended 

number of times per day; 88.1% [89.7% for Type 1 diabetes; 87.4% for Type 2 

diabetes]).  This was followed by adherence to exercise recommendations (66.4% [71.8% 

for Type 1 diabetes; 61.7% for Type 2 diabetes]) and blood glucose monitoring 

recommendations (52.8% [62.2% for Type 1 diabetes; 42.7% for Type 2 diabetes]). 

Participants were the least adherent to dietary recommendations (28.2% [25.5% for Type 

1 diabetes; 30.7% for Type 2 diabetes]). 

Differences between individuals with Type 1 and Type 2 diabetes were examined 

for the demographic variables. Not surprisingly, individuals with Type 1 diabetes (M = 

38.8, SD = 14.6) were younger than those with Type 2 diabetes (M = 53.2, SD = 15.1), 

t(407) = 10.44, p < .001 and individuals with Type 1 diabetes had been living with a 

diagnosis of diabetes for longer (M = 21.3 years; SD = 15.1) than those with Type 2 

diabetes (M = 8.2 years; SD = 7.18), t(315) = 11.36, p < .001. Between group differences 

were also found for other demographic variables including sex, χ
2
(1, N = 415) = 10.63, p 

< .01, with individuals with Type 1 diabetes comprised of more females (71%) compared 

to individuals with Type 2 diabetes (55.1%). Individuals with Type 2 diabetes were more 

likely to be living alone (23.2%) than those with Type 1 diabetes (12.3%), χ
2
(1, N = 410) 

= 7.77, p < .01. Differences were also found on employment status, χ
2
(3, N = 414) = 

24.74, p < .001. The employment status categories included full- or part-time employees 

(58.5% of Type 1 diabetes and 46.7% of Type 2 diabetes), students (6.5% of Type 1 

diabetes and 1% of Type 2 diabetes), unemployed individuals (17.1% of Type 1 diabetes 

and 15.2% of Type 2 diabetes), and other employment status such as retired (18% of 



 

 

 

Diabetic Treatment Adherence     84 

 

 

Type 1 diabetes and 37.1% of Type 2 diabetes). Individuals with Type 1 diabetes were 

more likely to identify themselves as Caucasian (93.5%) than those with Type 2 diabetes 

(85.2%), χ
2
(1, N = 412) = 6.74, p < .01. Individuals with Type 2 diabetes were more 

likely to have an additional health condition (56.1%) than those with Type 1 diabetes 

(43.3%), χ
2
(1, N = 415) = 6.23, p < .05. No statistically significant differences were 

found between groups on education level and whether or not they were experiencing 

complications due to their diabetes.   

The majority of participants responded to the questionnaires online (n = 357; 

85.4%) as opposed to mailed questionnaires (n = 55; 13.2%). Differences between 

individuals who completed online or paper versions of the questionnaire were also 

examined for the demographic variables. Individuals who completed the paper version of 

the questionnaire were older (M = 63.5, SD = 12.6) than those who completed the online 

version of the questionnaire (M = 42.7, SD = 14.1), t(410) = 10.47, p < .001 and 

individuals who completed the paper version had been living with a diagnosis of diabetes 

for longer (M = 21.0 years; SD = 17.1) than those who completed the online version (M = 

14.0 years; SD = 12.7, t(72) = 3.07, p < .01.  

Between group differences were also found for other demographic variables 

including type of diabetes with individuals who completed the paper version were more 

likely to have Type 2 diabetes (68.9%) than Type 1 diabetes (31.1%) and individuals who 

completed the online version were more likely to have Type 1 diabetes (55.9%) than 

Type 2 diabetes (44.1%), χ
2
(1, N = 415) = 11.84, p < .01. Differences were also found for 

living situation as individuals who completed the online version were more likely to live 
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with someone (85.5%) than live alone (14.5%) than the individuals who completed the 

paper version (65.6% lived with someone and 34.4% lived alone), χ
2
(1, N = 413) = 13.01, 

p < .001. Differences were also found on employment status, χ
2
(3, N = 417) = 57.58, p < 

.001. The employment status categories included full- or part-time employees (57.1% of 

individuals who completed the online version and 28.3% of those who completed the 

paper version), students (4.5% of those who completed the online version and 0% of 

those who completed the paper version), unemployed individuals (18.2% of those who 

completed the online version and 5% of those who completed the paper version), and 

other employment status such as retired (20.2% of those who completed the online 

version and 66.7% of those who completed the paper version). No statistically significant 

differences were found between groups on sex, marital status, ethnicity, education level, 

and whether or not they were experiencing complications due to their diabetes.   

3.3.2 Scores on study questionnaires. 

Participant scores on the study questionnaires are presented in Table 6. 

Independent samples t-tests were conducted between groups (Type 1 and Type 2 

diabetes) for the anxiety measures (SHAI, STAI, HCQ). As can be seen in Table 6, 

individuals with Type 1 diabetes (M = 39.8; SD = 12.9) scored higher on state anxiety 

than those with Type 2 diabetes (M = 37.0; SD = 13.2), t(352) = 1.99, p < .05. Individuals 

with Type 1 diabetes (M = 14.8; SD = 3.0) also scored higher on likelihood of illness than 

those with Type 2 diabetes (M = 13.8 SD = 2.9), t(351) = 3.42, p < .001.  

 When results from the main scale of the SHAI were compared to a sample of 

individuals attending a general practice clinic (Salkovskis et al., 2002), the participants 
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Table 6 

Participant Scores on Study Questionnaires 

Measure  Type 1 Diabetes   Type 2 Diabetes  

 n M (SD)  n M (SD) 

HCQ      

 Difficulty Coping 181 21.0 (5.5)  171 20.6 (5.7) 

 Inadequate Medical Resources 181 10.3 (2.9)  171 9.7 (3.4) 

 Likelihood of Illness 181 14.8 (3.0)  172 13.8 (2.9) 

 Awfulness of Illness 181 13.6 (3.2)  171 13.6 (2.9) 

STAI      

 State Anxiety 179 39.8 (12.9)  175 37.0 (13.2) 

 Trait Anxiety 179 41.8 (12.1)  174 39.6 (12.4) 

SHAI      

 Main Scale 189 15.3 (6.8)  181 14.3 (7.3) 

SDSCA-R      

 Exercise 192 7.3 (5.2)  182 7.7 (6.4) 

 Blood Sugar Testing 194 14.9 (6.0)  181 12.6 (7.2) 

 Medication 193 19.6 (3.2)  168 19.4 (3.7) 

 Diet 194 17.7 (5.9)  182 16.5 (6.6) 

I-SDSCA      

 Exercise 172 9.1 (5.4)  170 10.3 (6.6) 
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 Blood Sugar Testing 173 16.9 (4.9)  170 14.8 (7.0) 

 Medication 172 19.9 (2.6)  156 19.9 (3.0) 

 Diet 173 21.1 (5.2)  171 20.9 (5.8) 

T1 SDSCA      

 Exercise 156 7.5 (5.1)  162 7.9 (6.3) 

 Blood Sugar Testing 157 15.8 (5.6)  161 13.5 (7.3) 

 Medication 157 20.4 (1.8)  151 19.9 (3.4) 

 Diet 157 18.3 (5.6)  163 18.1 (6.1) 

T2 SDSCA      

 Exercise 129 6.9 (5.0)  143 7.5 (6.4) 

 Blood Sugar Testing 129 16.0 (5.5)  141 14.3 (7.4) 

 Medication 129 19.8 (2.7)  135 19.9 (3.2) 

 Diet 130 18.4 (5.1)  143 18.6 (6.0) 

Note. HCQ = Health Cognitions Questionnaire; STAI = State Trait Anxiety Inventory; 

SHAI = Health Anxiety Inventory – Short Form; SDSCA-R = Summary of Diabetes Self-

Care Activities Revised; I-SDSCA = Summary of Diabetes Self-Care Activities Intention 

Version; T1 SDSCA = Summary of Diabetes Self-Care Activities 1 week follow-up; T2 

SDSCA = Summary of Diabetes Self-Care Activities 2 week follow-up. For each version 

of the SDSCA-R, the range of possible scores on each subscale were as follows: Exercise 

(0-14), Blood Sugar Testing (0-14), Medication (0-21), Diet (0-28).  
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with Type 1 diabetes (M = 15.3; SD = 6.8) and Type 2 diabetes (M = 14.3; SD = 7.3) in 

this study had higher SHAI scores than the general practice clinic sample (M = 11.2; SD 

= 4.6); Type 1 t(294) = 5.52, p < .05; Type 2 t(286) = 3.97, p < .05. For the HCQ, no 

differences were found between participants from a mixed medical sample 

(Hadjistavropoulos et al., 2011) and the participants with Type 1 and Type 2 diabetes 

from this study on difficulty coping, inadequate medical services, or perceived awfulness 

of illness. Individuals with Type 1 diabetes had higher levels of perceived likelihood of 

illness (M = 14.3; SD = 3.0) than the mixed medical sample (M = 13.3; SD = 3.1), t(380) 

= 5.01, p < .05. There were no differences between individuals with Type 2 diabetes and 

the mixed medical sample on perceived likelihood of illness.  

The participants with Type 1 diabetes in this study had higher levels of state 

anxiety (M = 39.8; SD = 12.9) than found in a previous study (Sultan, Epel, Sachon, 

Vaillant, & Hartemann-Heurtier, 2008) of individuals with Type 1 diabetes (M = 35.6; 

SD = 11.2), t(292) = 2.85, p < .05. The participants with Type 1 diabetes in this study 

also scored lower (M = 41.8; SD = 12.1) on trait anxiety than found in a previous study 

(Sultan et al., 2008) of individuals with Type 1 diabetes (M = 44.9; SD = 10.2), t(292) = 

2.34, p < .05. When compared with a sample of individuals with Type 2 diabetes from 

previous research (Okada, Hamada, Ishii, Tanokuchi, & Ota, 1995), no differences were 

found on state or trait anxiety for the individuals with Type 2 diabetes in this study.  

Descriptive statistics were also used to examine Pearson correlations between 

demographic variables and study variables, including age and years since diagnosis. 

Point-biserial correlations were used to examine correlations for categorical variables, 
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including sex, marital status (married/common law versus other), and education (less than 

high school diploma, high school diploma or higher). Due to the number of correlations 

conducted, a conservative statistical significance level (p ≤ .01) was used. See Table 7 for 

the correlations. Age was correlated negatively with all anxiety constructs (i.e., state, 

trait, health, and health anxiety cognitions) for individuals with Type 2 diabetes and 

many anxiety constructs for individuals with Type 1 diabetes (i.e., state, trait, health 

anxiety). Interestingly, a negative correlation between age and the health anxiety 

cognition of vulnerability to illness was found for individuals with Type 2 diabetes; 

however, this correlation was positive for individuals with Type 1 diabetes. Reviewing 

the first administration of the adherence measure, age was correlated positively with 

dietary and medication adherence for both groups of diabetes and blood glucose 

monitoring adherence for those with Type 1 diabetes. Negative correlations between 

years diagnosed with diabetes and the majority of anxiety constructs (i.e., state, trait, 

health, health anxiety cognitions) were found for individuals with Type 1 diabetes and 

trait anxiety for individuals with Type 2 diabetes. An examination of the first 

administration of the adherence measure revealed positive correlations between years 

diagnosed with diabetes and participation in treatment activities for individuals with Type 

1 diabetes (i.e., diet, blood glucose monitoring, medication) but not for those with Type 2 

diabetes.  

Sex was correlated only with health anxiety for individuals with Type 1 diabetes 

with female participants found to have higher health anxiety than male participants. 

Marital status was associated with anxiety constructs for individuals with Type 1 diabetes
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Table 7 

Correlations between Demographic Variables and Study Questionnaires 

  Age Years Diagnosed Sex 

  Type 1 Type 2 Type 1 Type 2 Type 1 Type 2 

HCQ Difficulty Coping -.13 -.22** -.18 -.14 .04 .08 

 Inadequate Medical Resources -.11 -.24** -.20** .05 .05 -.04 

 Vulnerability to Illness .22** -.26** .21** -.02 -.07 .14 

 Awfulness of Illness -.08 -.25** -.12 -.13 .02 .18 

STAI State Anxiety -.26*** -.41*** -.23** -.15 .19 .16 

 Trait Anxiety -.23** -.44*** -.19** -.22** .16 .15 

SHAI Main Scale -.36*** -.38*** -.32*** -.08 .21** .18 

 Negative Consequences -.15 -.21** -.22** -.17 -.02 .09 

SDSCA-R Diet .34** .24** .25*** .09 .09 .02 

 Exercise .11 .11 .07 .11 .09 -.11 

 Blood Glucose Monitoring .32*** .16 .26*** .18 -.15 -.12 
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 Medication .25** .27*** .34*** .11 -.11 .002 

I- SDSCA Diet .19 .10 .17* -.02 .17 .09 

 Exercise -.003 -.09 -.007 -.02 .15 -.05 

 Blood Glucose Monitoring .19 -.01 .13 .09 -.07 .04 

 Medication .18 .14 .18 -.04 -.07 .05 

T1 SDSCA Diet .27*** .17 .26** .05 .06 .10 

 Exercise .08 .08 .02 .02 .02 -.10 

 Blood Glucose Monitoring .15 .10 .07 .12 -.12 -.08 

 Medication .15 .18 .20 .04 -.01 .08 

T2 SDSCA Diet .28** .17 .27** .10 -.004 .07 

 Exercise .14 .05 .02 .07 .13 -.18 

 Blood Glucose Monitoring .24** .16 .12 .06 -.11 -.03 

 Medication .06 .10 .12 .13 .09 -.02 

Note. HCQ = Health Cognitions Questionnaire; STAI = State Trait Anxiety Inventory; SHAI = Health Anxiety Inventory – Short 

Form; SDSCA-R = Summary of Diabetes Self-Care Activities; I-SDSCA = Summary of Diabetes Self-Care Activities Intention; T1 

SDSCA = Summary of Diabetes Self-Care Activities 1 week follow-up; T2 SDSCA = Summary of Diabetes Self-Care Activities 2 

week follow-up ** p < .01. *** p < .001.  
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Table 7 (cont.) 

  Marital Status Education 

  Type 1 Type 2 Type 1 Type 2 

HCQ Difficulty Coping .19 .10 -.07 -.01 

 Inadequate Medical Resources -.05 .02 .03 -.05 

 Vulnerability to Illness .04 .16 -.01 .03 

 Awfulness of Illness .03 .10 -.09 -.06 

STAI State Anxiety .26*** .09 -.11 -.05 

 Trait Anxiety .26*** .10 -.12 -.08 

SHAI Main Scale .22** .16 -.09 -.04 

 Negative Consequences .15 .14 -.05 -.06 

SDSCA-R Diet .16 .03 -.05 .003 

 Exercise -.06 -.02 -.06 -.02 

 Blood Glucose Monitoring -.31 .01 .05 -.04 
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 Medication -.14 -.02 -.01 .05 

I- SDSCA Diet -.13 -.01 -.02 -.01 

 Exercise .05 -.05 .01 -.03 

 Blood Glucose Monitoring -.21** -.04 .07 -.05 

 Medication .004 .03 .08 -.01 

T1 SDSCA Diet -.18 .02 -.03 .02 

 Exercise -.01 -.09 -.04 .11 

 Blood Glucose Monitoring -.16 -.04 .01 -.04 

 Medication .07 .10 -.06 -.05 

T2 SDSCA Diet .18 .07 -.08 -.01 

 Exercise -.03 -.06 .03 .04 

 Blood Glucose Monitoring -.20 -.05 -.08 -.10 

 Medication -.002 -.05 .07 -.04 
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with individuals not involved in a marital or common law relationship more likely to 

have higher health, state, and trait anxiety than their married or common law 

counterparts. Marital status was correlated negatively with intention to engage in blood 

glucose monitoring adherence for the participants with Type 1 diabetes with married or 

common law participants having higher intention to participate in blood glucose 

monitoring adherence than the unmarried participants. 

A one-way repeated measures ANOVA was conducted to compare scores on the 

three administrations of the SDSCA using subscale scores (i.e., diet, exercise, blood 

glucose monitoring, medication). For individuals with Type 1 diabetes, there were no 

statistically significant differences between the three administrations for the diet subscale 

(Mauchly’s test indicated that the assumption of sphericity had been violated, χ
2
 (2) = 

10.21, p < .05, therefore a multivariate test is reported, Wilks’ Lambda = .99, F(2, 128) = 

.49, p > .05) or the exercise subscale, F(2, 126) = 2.81, p > .05). Statistically significant 

differences were found between administrations of the blood glucose monitoring subscale 

for individuals with Type 1 diabetes (Mauchly’s test indicated that the assumption of 

sphericity had been violated, χ
2
 (2) = 24.54, p < .05, therefore a multivariate test is 

reported, Wilks’ Lambda = .94, F(2, 127) = 4.06, p < .05). Pairwise comparisons 

revealed that participants reported better adherence at the third administration (M = 

16.02; SD = 5.49) compared to the first administration (M = 15.07; SD = 6.02). 

Differences were also found between administrations of the medication subscale for 

individuals with Type 1 diabetes (Mauchly’s test indicated that the assumption of 

sphericity had been violated, χ
2
 (2) = 21.90, p < .05, therefore a multivariate test is 
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reported: Wilks’ Lambda = .90, F(2, 127) = 7.40, p < .01). Pairwise comparisons 

revealed that differences existed between the first (M = 19.47; SD = 3.41) and second 

administration (M = 20.35; SD = 1.84), and between the second and third administration 

(M = 19.81; SD = 2.73) of the measure with the highest scores found during the second 

administration.   

For individuals with Type 2 diabetes, differences were found between 

administrations of the diet subscale (Wilks’ Lambda = .88, F(2, 141) = 9.26, p < .001). 

Pairwise comparisons revealed differences between the first (M = 17.04; SD = 6.57) and 

second administration (M = 18.10; SD = 6.13), and between the first and third 

administrations (M = 18.63; SD = 5.97) of the measure with higher scores at the second 

and third administration than the first. There were no differences between administrations 

for the exercise subscale (Wilks’ Lambda = .99, F(2, 141) = .80, p > .05). Differences 

were found between the three administrations of the blood glucose monitoring subscale 

for individuals with Type 2 diabetes (Wilks’ Lambda = .92, F(2, 138 = 6.01, p < .01). 

Pairwise comparisons revealed differences between the first (M = 13.19; SD = 7.08) and 

third administration (M = 14.45; SD = 7.32), and between the second (M = 13.80; SD = 

7.25) and third administrations of the subscale with the highest scores found on the third 

administration. There were no differences between the three administrations for the 

medication subscale (Wilks’ Lambda = .99, F(2, 132) = .45, p < .05) for the individuals 

with Type 2 diabetes.  

Independent sample t-tests were conducted to determine if adherence behaviours 

measured by the SDSCA-R were better when a participant indicated that a particular 
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adherence behaviour was part of their treatment regimen.. This analysis could not be 

conducted for medication as all participants stated that oral medication or insulin was part 

of their treatment regimen (see Table 5). No differences were found on SDSCA-R blood 

glucose monitoring scores between participants who stated that blood glucose monitoring 

was part of their treatment regimen and those who did not, t(376) = 1.09, p > .05. 

Individuals who stated that diet was part of their diabetes treatment had higher scores 

(thus higher adherence) on the diet SDSCA-R subscale (M = 17.8; SD = 6.1) than those 

who did not state that it was part of their treatment (M = 15.6; SD = 6.5), t(377) = 3.28, p 

< .01. Similarly, individuals who stated that exercise was part of their diabetes treatment 

had higher scores (thus higher adherence) on the exercise SDSCA-R subscale (M = 8.6; 

SD = 5.5) than those who did not state that it was part of their treatment (M = 5.8; SD = 

5.9), t(375) = 4.58, p < .001. 

3.4 Hypotheses testing 

3.4.1. Hypothesis 1.  

It was hypothesized that individuals with Type 1 diabetes would demonstrate 

higher rates of treatment adherence than individuals with Type 2 diabetes. To address 

hypothesis 1, independent samples t-tests were conducted to examine the influence of 

group (individuals with Type 1 or Type 2 diabetes) on each treatment activity 

(medication, diet, exercise, blood glucose monitoring).  An examination of adherence 

scores from the first administration of the SDSCA-R revealed statistically significant 

differences between groups for blood glucose monitoring adherence. More specifically, 

after adjusting for inequality of variance, individuals with Type 1 diabetes scored higher 
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on blood glucose monitoring adherence (M = 15.7; SD = 6.0) than individuals with Type 

2 diabetes (M = 13.2; SD = 7.5), t(278.12) = 3.20, p < .01. The other analyses revealed no 

differences between groups on dietary adherence t(374) = 1.76, p > .05, exercise 

adherence t(375) = .49, p > .05, or medication adherence t(327) = 1.18, p > .05.  

 3.4.2 Hypotheses 2, 3, and 5 

It was hypothesized that PMT and TPB variables would be associated with 

intention to adhere and actual adherence to treatment in individuals with diabetes. In 

particular, it was hypothesized that PMT (i.e., perceived vulnerability, perceived severity, 

response efficacy, self-efficacy) and TPB (i.e., attitude, subjective norm, perceived 

behavioural control) variables would be associated positively and the PMT variable of 

response costs would be associated negatively with intention to adhere to medication, 

exercise, diet, and blood glucose monitoring treatments. It was also predicted that both 

PMT and the TPB would also predict anxiety responses, including state, trait, and health 

anxiety and anxiety would be influential in the models in predicting intention and 

treatment adherence. Similar to previous research on PMT and TPB (Blue, 2007; Kaiser 

& Gutscher, 2003; Leach, 2003; Lwin & Saw, 2007), the influence of PMT and TPB 

variables on treatment adherence (blood glucose monitoring, medication, diet, exercise) 

were examined using structural equation modelling. 

Prior to an examination of these hypotheses, correlations between treatment 

adherence behaviours (diet, exercise, blood glucose monitoring, medication) were 

conducted in order to identify whether the four treatment adherence behaviours should be 

conceptualized as separate latent variables or whether they could be combined to 



 

 

 

Diabetic Treatment Adherence     98 

 

 

represent an overall latent variable. These correlations were conducted using subscale 

scores from the T1 SDSCA as this version of the SDSCA was used within the following 

structural equation models (see Table 8). Not all treatment adherence behaviours were 

correlated with each other. In particular, the only treatment adherence behaviours that 

were correlated were diet and exercise for both Type 1 diabetes, r (156) = .28, p < .001, 

and Type 2 diabetes, r (162) = .48, p < .001, and diet and blood glucose monitoring for 

Type 1 diabetes, r (157) = .24, p < .001, and Type 2 diabetes, r (161) = .36, p < .001. 

Other treatment adherence behaviours were correlated for individuals with Type 1 

diabetes but not for those individuals with Type 2 diabetes, including diet and medication 

adherence, r (157) = .21, p < .01 for Type 1; r (151) = .08, p > .05 for Type 2, and 

exercise and blood glucose monitoring, r (156) = .18, p < .05 for Type 1; r (161) = .15, p 

> .05 for Type 2.  

Other treatment adherence behaviours were not correlated for individuals with 

Type 1 or Type 2 diabetes, including exercise and medication adherence, r (156) = .04, p 

> .05 for Type 1; r (150) = -.02, p > .05 for Type 2, and medication and blood glucose 

monitoring adherence, r (157) = .00, p > .05 for Type 1; r (149) = .16, p > .05 for Type 2. 

As not all treatment behaviours were correlated, the results suggest that treatment 

adherence behaviours cannot be considered together to represent an overall treatment 

adherence latent variable comprised of the four treatment behaviours in the analyses, thus 

separate structural equation models were conducted for the treatment behaviours (diet, 

exercise, blood glucose monitoring, medication).  
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Table 8 

Correlations between Treatment Adherence Behaviours for the Summary of Diabetes Self-Care Activities Scale One Week Follow-Up 

 

 

 

 

 

 

 

 

 

 

Type 1  Type 2 

 Diet Exercise Medication BGM  Diet Exercise Medication BGM 

Diet -- .28*** .21** .24**  -- .36*** .08 .36*** 

Exercise -- -- .04 .18*  -- -- -.02 .15 

Medication -- -- -- .00  -- -- -- .16 

BGM -- -- -- --  -- -- -- -- 

Note. BGM = Blood Glucose Monitoring 

* p < .05. ** p < .01. *** p < .001. 
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In the investigation of the models, little variance was found in medication 

adherence among participants. Examining the three different administrations of the 

SDSCA-R (excluding intention measures), 92-95% of participants indicated that they 

took their diabetes medications every day, and 84-85% of participant responses indicated 

that they took their diabetes medications the recommended number of times daily. Due to 

the lack of variability in responses, the structural equation models to predict medication 

adherence could not be conducted. Similarly, little variance was found in blood glucose 

monitoring adherence among the participants with Type 1 diabetes as 88.6% of 

participants reported testing their blood sugars every day, thus blood glucose monitoring 

adherence was only examined in individuals with Type 2 diabetes.  

Prior to the examination of the hypotheses, residuals scatterplots, the most 

commonly recommended method to assess for linearity (Tabachnick & Fiddell, 2007), 

were used to investigate the relationship between anxiety constructs and each adherence 

behaviour. Contrary to the hypothesis, no indication of a U shaped relationship was found 

for the majority of the adherence behaviours (diet, exercise) with any of the anxiety 

constructs (state, trait, health); therefore, the analyses were continued as planned. The 

residuals scatterplots suggested potential non-linearity for the relationships between 

anxiety constructs and blood glucose monitoring. To further investigate linearity between 

anxiety constructs and treatment behaviours, regression analyses were conducted by 

entering in the anxiety variable in the first step followed by entering a squared version of 

the anxiety variable in the second step to represent a quadratic relationship. If the β 

coefficient and R
2
 change are statistically significant in the second step, a quadratic 
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relationship is suggested to exist (Norwegian Social Science Data Services, 2011). This 

same procedure was followed to test for evidence of a cubic relationship. Similar to the 

results of the scatterplots, no evidence was found to suggest the existence of quadratic or 

cubic relationships between anxiety constructs (state, trait, or health) and exercise or diet 

behaviours. Given that using this procedure, relationships between blood glucose 

monitoring and health and trait anxiety were found to be linear and the majority of 

relationships were found to be linear, anxiety constructs were combined to represent the 

latent variable of anxiety, and the analyses were continued as planned (see Table 9). 

  A subsample of the participants described above was used to investigate 

Hypotheses 2-5. Specifically, only individuals who reported having Type 1 or Type 2 

diabetes (participants who responded with other were omitted), responded to the first 

follow-up questions, and did not respond to any of the treatment adherence questions 

with a Not Applicable response were included (Not Applicable responses to these 

questions were treated as missing data and were excluded from the analyses). The 

number of participants included in each analysis is presented separately for each 

structural model. The program used to conduct these analyses was AMOS 18.0 

(Arbuckle, 2009). Structural equation modelling allows for the examination of the model 

fit for each model (PMT and TPB) in relation to each aspect of diabetic treatment 

adherence (i.e., medication, diet, exercise, blood glucose monitoring) and the ability to 

examine both the behaviour (i.e., treatment adherence) and the anxiety responses (i.e., 

state, trait, and health anxiety) in each model as specified in the hypotheses.  
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Table 9 

Regression Analyses for Anxiety Predicting Blood Glucose Monitoring to Examine 

Potential Non-linear Relationships 

 Predictor 

Variables 

B SE β F (df) ∆ R
2 a

 

State Anxiety 

Linear STAI-State -.07 .05 -.12 F(1, 159) = 2.17 .01 

Quadratic STAI-State -.73 .26 -1.29** F(2, 159) = 4.52*  .04** 

 STAI-State
2
 .01 .003 1.19**  

Cubic STAI-State -.38 .14 -.68** F(2, 159) = 3.95* .03* 

 STAI-State
3
 .00 .00 .59*  

Trait Anxiety 

Linear STAI-Trait -.10 .05 -.16* F(1, 159) = 4.30* .03* 

Quadratic STAI-Trait -.67 .30 -1.13* F(2, 159) = 4.04* .02 

 STAI-Trait
2
 .01 .003 .98  

Cubic STAI-Trait -.40 .16 -.68* F(2, 159) = 4.16* .02 
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 STAI-Trait
3
 .00 .00 .54  

Health Anxiety 

Linear SHAI -.04 .08 -.04 F(1, 159) = .21 .001 

Quadratic SHAI -.38 .33 -.36 F(2, 159) = .71 .01 

 SHAI
2
 .01 .01 .34   

Cubic SHAI -.21 .19 -.20 F(2, 159) = .64 .01 

 SHAI
3
 .00 .00 .18   

Note. STAI = State Trait Anxiety Inventory, SHAI = Health Anxiety Inventory – Short 

Form Main Scale 
a 
Statistical significance values found in this column relate to the statistical significance 

of change in F values 

*p < .05. **p < .01. ***p < .001. 
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Structural equation modelling was chosen over path analysis because it allows for 

the inclusion of latent variables in addition to measured variables (Streiner, 2006). In 

addition, an assumption is made in path analysis that all measures have perfect reliability 

which is unlikely. Structural equation modelling accounts for error in measures, thereby 

offering an advantage over path analysis (Schumacker & Lomax, 2004). A review of 

PMT and TPB suggests that variables in the models can be considered latent variables 

(attitude, subjective norm, intention, perceived severity, perceived vulnerability, self-

efficacy, response-efficacy, response-costs) with corresponding measured variables 

assessing each of these components from PMTQ, TPBQ, and SE/PBC-Q. Structural 

equation modelling was chosen instead of multiple regression (a commonly used method 

for examining these models, e.g., Orbell, Hagger, Brown, & Tidy, 2006; Shankar et al., 

2007; Smith & Stasson, 2000; A. H. Taylor & May, 1996) due to the previously 

determined paths based on the theoretical models and for parsimony over conducting 

numerous multiple regressions.  

Each adherence behaviour (i.e., exercise, diet, blood glucose monitoring, 

medication) was analyzed in a separate structural equation model based on research that 

has shown the lack of uniformity in adherence behaviours (e.g., Howteerakul et al., 

2007). Each hypothesized model for the TPB had three latent exogenous variables 

(attitude, subjective norm, perceived behavioural control), two latent mediating variables 

(intention, anxiety), and one latent endogenous variable (adherence behaviour). As items 

were constructed in the TPBQ and SE/PBC-Q to assess attitudes, subjective norms, and 

perceived behavioural control for each of the adherence behaviours, only the items 
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relating to the relevant specific adherence behaviour were used as measured variables for 

that model. For both TPB and PMT, to examine the ability of the models to predict an 

anxiety response, scores from the SHAI (main scale) and the STAI (with State and Trait 

scores separated) were used as measured variables of the latent variable of anxiety. For 

the intention and protection motivation latent variables, items from the SDSCA-I 

questionnaire were used as measured variables (items 1-4 for dietary adherence, items 5 

and 6 for exercise adherence, and items 8 and 10 for blood glucose monitoring). For 

treatment adherence latent variables, items from T1 SDSCA were used as measured 

variables (items 1-4 for diet, items 5 and 6 for exercise adherence, and items 8 and 10 for 

blood glucose monitoring). See Figures 4-6 for hypothesized TPB models. 

Like TPB, PMT was used to examine each adherence behaviour (see Figures 7- 

9); however, due to the larger number of items making up the measured variables, the 

items from each subscale on the PMTQ (e.g., perceived vulnerability, perceived severity, 

response costs, and self-efficacy) were randomly assigned to parcels. Coffman and 

MacCallum (2005) suggest that parcels offer the advantages of increased reliability and 

decreased number of measured variable items. The items from the response efficacy 

subscale were not randomly assigned to parcels because the response efficacy of each 

adherence behaviour is only assessed by one item (response efficacy item 3 for dietary 

adherence, item 4 for exercise adherence, and item 5 for blood glucose monitoring 

adherence). It is recognized that having only one-item to represent a latent variable can 

create reliability concerns; therefore, as suggested by Keith (2006), the error-unique 
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Figure 4. Hypothesized Theory of Planned Behaviour blood glucose monitoring 

adherence model with the addition of anxiety. Sub Norms = Subjective Norms; PBC = 

Perceived Behavioural Control; BGM = Blood Glucose Monitoring; TPBQ = Theory of 

Planned Behaviour Questionnaire; SE = Self-Efficacy/Perceived Behavioural Control 

Questionnaire; SHAIMAI = Short Form Health Anxiety Inventory Main Scale; 

STAISTA = State Trait Anxiety Inventory State Subscale; STAITRA = State Trait 

Anxiety Inventory Trait Subscale; ISDSCA = Summary of Diabetes Self-Care Inventory 

Intention Version; T1SDSC = Summary of Diabetes Self-Care Inventory Time 1 Follow-

up. 
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Figure 5. Hypothesized Theory of Planned Behaviour dietary adherence model with the 

addition of anxiety. Sub Norms = Subjective Norms; PBC = Perceived Behavioural 

Control; BGM = Blood Glucose Monitoring; TPBQ = Theory of Planned Behaviour 

Questionnaire; SE = Self-Efficacy/Perceived Behavioural Control Questionnaire; 

SHAIMAI = Short Form Health Anxiety Inventory Main Scale; STAISTA = State Trait 

Anxiety Inventory State Subscale; STAITRA = State Trait Anxiety Inventory Trait 

Subscale; ISDSCA = Summary of Diabetes Self-Care Inventory Intention Version; 

T1SDSC = Summary of Diabetes Self-Care Inventory Time 1 Follow-up 
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Figure 6. Hypothesized Theory of Planned Behaviour exercise adherence model with the 

addition of anxiety. Sub Norms = Subjective Norms; PBC = Perceived Behavioural 

Control; BGM = Blood Glucose Monitoring; TPBQ = Theory of Planned Behaviour 

Questionnaire; SE = Self-Efficacy/Perceived Behavioural Control Questionnaire; 

SHAIMAI = Short Form Health Anxiety Inventory Main Scale; STAISTA = State Trait 

Anxiety Inventory State Subscale; STAITRA = State Trait Anxiety Inventory Trait 

Subscale; ISDSCA = Summary of Diabetes Self-Care Inventory Intention Version; 

T1SDSC = Summary of Diabetes Self-Care Inventory Time 1 Follow-up 
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Figure 7. Hypothesized Protection Motivation Theory model of blood glucose 

monitoring adherence with the addition of anxiety. Res. Efficacy = Response Efficacy; 

Prot. Motiv. = Protection Motivation; BGM = Blood Glucose Monitoring; SE = Self-

Efficacy/Perceived Behavioural Control Questionnaire; SHAIMAI = Short Form Health 

Anxiety Inventory Main Scale; STAISTA = State Trait Anxiety Inventory State Subscale; 

STAITRA = State Trait Anxiety Inventory Trait Subscale; ISDSCA = Summary of 

Diabetes Self-Care Inventory Intention Version; T1SDSC = Summary of Diabetes Self-

Care Inventory Time 1 Follow-up. All other measured variables are parcels or individual 

items from the PMTQ as described above. 

.1694 
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Figure 8. Hypothesized Protection Motivation Theory model of dietary adherence with 

the addition of anxiety. Res. Efficacy = Response Efficacy; Prot. Motiv. = Protection 

Motivation; SE = Self-Efficacy/Perceived Behavioural Control Questionnaire; SHAIMAI 

= Short Form Health Anxiety Inventory Main Scale; STAISTA = State Trait Anxiety 

Inventory State Subscale; STAITRA = State Trait Anxiety Inventory Trait Subscale; 

ISDSCA = Summary of Diabetes Self-Care Inventory Intention Version; T1SDSC = 

Summary of Diabetes Self-Care Inventory Time 1 Administration. All other measured 

variables are parcels or individual items from the PMTQ as described above. 

.1880 
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Figure 9. Hypothesized Protection Motivation Theory exercise adherence model with the 

addition of anxiety. Res. Efficacy = Response Efficacy; Prot. Motiv. = Protection 

Motivation; SE = Self-Efficacy/Perceived Behavioural Control Questionnaire; SHAIMAI 

= Short Form Health Anxiety Inventory Main Scale; STAISTA = State Trait Anxiety 

Inventory State Subscale; STAITRA = State Trait Anxiety Inventory Trait Subscale; 

ISDSCA = Summary of Diabetes Self-Care Inventory Intention Version; T1SDSC = 

Summary of Diabetes Self-Care Inventory Time 1 Follow-up. All other measured 

variables are parcels or individual items from the PMTQ as described above. 

.1348 
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variance of the measured variable was constrained. According to Keith, constraining the 

error-unique variance of the measured variable is a result of the estimated reliability of 

the variable and the variance of the variable according to the following formula: (1-

estimated reliability) x variance of the variable. For the purposes of this study, the 

reliability of the variables are unknown, therefore a moderate reliability was assumed 

(.80). Applying the above equation to the response efficacy items for each adherence 

behaviour results in the following error-unique variances: .1348 for exercise (.2 x .674); 

.1694 for blood glucose monitoring (.2 x .847); and .1880 for diet (.2 x .940). Note that 

the error-unique variances were not rounded for a more accurate result when included in 

analyses. 

Each hypothesized model for the PMT has five latent exogenous variables 

(perceived severity, perceived vulnerability, response efficacy, self-efficacy, response 

costs), two latent mediating variables (protection motivation, anxiety), and one latent 

endogenous variable (adherence behaviour). The same items used as measured variables 

for the latent variable perceived behavioural control in TPB models were used as 

measured variables for the latent variable self-efficacy from the SE/PBC-Q.  Similarly, 

the same items used in TPB models from T1 SDSCA to measure each adherence 

behaviour and from the SDSCA-I questionnaire to measure protection motivation 

(intention in TPB models) for each adherence behaviour. See Figures 7-9 for 

hypothesized PMT models.  
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The following results use the same procedure. Following the two-step procedure 

suggested by Anderson and Gerbing (1988), an examination of the measurement model 

was conducted prior to the examination of the structural model. Examining the 

measurement models separately allows for an assessment of the fit between the measured 

variables and the latent variables. Following this procedure, analysis began with an 

investigation of the measurement model where all latent variables were correlated with 

each other. In the examination of the measurement models, preliminary analyses were 

conducted to determine the presence of multivariate outliers and any deviations from 

normality. Using recommendations from Curran, West, and Finch (1996), nonnormality 

was suspected with values of standardized skewness above 2 and standardized kurtosis 

above 7 on the individual items that made up the measured variables. Items that exceeded 

both these values for skewness and kurtosis were transformed using square root 

transformations. As all the items that deviated from normality were negatively skewed, 

the items were also reflected in the transformation and then reflected back for ease of 

interpretation after transformation (Tabachnick & Fiddell, 2007). With findings of 

nonnormality, the Bollen-Stine bootstrap chi-square was compared to the estimates from 

the maximum likelihood procedure (Nevitt & Hancock, 2001).  

Fit indices are used to determine how well a model fits the data by comparing the 

“actual covariance matrix to the implied covariance matrix” (Keith, 2006, p. 265). The fit 

indices examined for the measurement and structural models included χ
2
, χ

2
/Degrees of 

Freedom (df), Normed Fit Index (NFI), Goodness-of-Fit Index (GFI), Comparative Fit 
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Index (CFI), and Root Mean Square Error of Approximation (RMSEA). Absolute fit 

indices, including χ
2
, GFI and RMSEA, measure how well the proposed model fits the 

data as compared to no model. Incremental fit indices, including NFI and CFI, compare 

χ
2
 to a baseline model that all variables are not correlated (Hooper, Coughlan, & Mullen, 

2008). According to Hooper, Coughlan, and Mullen, authors are inconsistent in the 

criteria they use to determine acceptable model fit using the χ
2
/df statistic with 

recommendations varying from less than 2 to less than 5. Some authors argue strongly 

against use of the χ
2
/df statistic as the df used to calculate the statistic “has nothing to do 

with sample size” (R. B. Kline, 2005, p. 204). Suggestions for values that represent 

adequate and good fit for NFI, CFI, and GFI vary from more liberal criteria (i.e., values 

above .90 representing adequate fit and values above .95 represent good fit) to more strict 

(i.e., values above .95 representing adequate fit; Bentler, 1992; Hue & Bentler, 1999; 

Keith, 2006). In terms of RMSEA, authors have suggested that a good fit is characterized 

by values less than .05, a reasonable fit is characterized by values less than .08, and a 

poor fit is characterized by values above .10 (Browne & Cudeck, 1993; MacCallum, 

Browne, & Sugawara, 1996). Other authors use more stringent criteria for RMSEA 

suggesting values less than .05 represent reasonable fit (Hue & Bentler, 1999).  

As fit indices assess divergent aspects of models and accommodate different 

influences, they may disagree. An examination of the research on the fit indices suggests 

that various fit indices are influenced by other factors including sample size (i.e., χ
2
, GFI, 

NFI) and number of parameters (i.e., GFI; Hooper et al., 2008). Some authors suggest use 
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of CFI as it is unaffected by sample size and RMSEA due to the calculation of confidence 

intervals, its tendency to choose a model with fewer parameters, and the sensitivity it has 

to model misspecification (Hooper et al., 2008; Hue & Bentler, 1999). CFI and RMSEA 

are also considered to be the most commonly reported (Tabachnick & Fiddell, 2007). 

Due to the limitations of the fit indices identified above and the advantages of the other 

fit indices, it was decided that CFI and RMSEA would be given preference if fit indices 

disagreed.  

After the examination of the measurement and structural models, to study the 

mediation of adherence behaviour by intention or protection motivation, guidelines 

suggested by Shrout and Bolger (2002) were followed. According to these guidelines, the 

direct paths and indirect paths were examined first, followed by reviewing the ratio of 

indirect effects to total effects. In addition, a bootstrapping procedure was used to 

calculate the standard errors and confidence intervals for the indirect effects so that 

statistical significance could be determined. Bootstrapping involves the computer 

generation of data sets from the existing data that would be obtained if the study were to 

be repeated many times. Bootstrapping in this context offers the ability to overcome the 

limitations of other techniques that rely on the assumption of normality as bootstrapping 

considers the possibility of skewed data as well as being more statistically accurate than 

other related approaches (e.g., the Sobel test).  

In addition, structural equation modelling allows for an examination of the models 

(both PMT and TPB) in each group (individuals with Type 1 and Type 2 diabetes) to 
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examine if the model fit holds for both groups, otherwise known as testing for invariance 

(MacCallum & Austin, 2000). All models were initially examined for individuals with 

Type 2 diabetes and if the model demonstrated adequate fit indices, invariance across 

groups was examined by examining invariance in the fit between the measured and latent 

variables and for the fit between the latent variables (specified paths). The decision to 

initially test the models with individuals with Type 2 diabetes was based on the higher 

prevalence of Type 2 diabetes in the general population (Rubin & Peyrot, 2001). If 

modifications were made to the model tested for individuals with Type 2 diabetes (i.e., if 

paths were removed, removal of items from the measurement model), this modified 

model was used for invariance analyses consistent with the procedure used by Byrne 

(2010).  

Both the measurement and structural models were examined for invariance across 

groups. This was conducted following the procedure outlined by Byrne (2010). In this 

procedure, a configural model, a combined model for Type 1 and Type 2 diabetes, is 

established as the baseline model against which constraints across groups are compared. 

The first step in the procedure is to assign equality constraints on all factor loadings and 

then compare the change in χ
2 

in this model to the configural model to investigate the 

relationship between measured variables and latent variables. Another indication of 

invariance between groups is to examine change in CFI between models. Cheung and 

Rensvold (2002) report changes in CFI less than .01 are suggestive of invariance, or 

equivalence, between groups. The third indication of invariance suggested by Wang and 
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Russell (2005) is to examine the overlap between confidence intervals according to 

RMSEA. These authors suggest that an overlap between 90% confidence intervals 

reveals invariance between groups. Should fit indices disagree when testing for 

measurement or structural invariance, preference is given to the results from CFI and 

RMSEA (Cheung & Rensvold, 2002; Wang & Russell, 2005). After investigating the 

equivalence between groups for the measurement model, invariance analyses are 

conducted for the structural model first by constraining all paths and second all 

covariances in addition to all the constraints made in the steps prior. The two other steps 

to test invariance analyses in the discussion by Byrne (2010), include examining 

structural and measurement residuals; however, as Byrne suggested that these steps are 

rare, they will not be conducted in the following analyses. 

A summary table of the structural equation modelling results is presented below 

for ease of readership (Table 10). A detailed outline of each structural equation model is 

presented following Table 10.  

3.4.2.1 Investigation of the TPB. 

3.4.2.1.1 Blood glucose monitoring. 

To examine blood glucose monitoring adherence using the TPB, items from the 

TPBQ were used as measured variables of the latent variables of attitude (items 1, 5, 9, 

13 and 17) and subjective norms (items 21, 25, 29, and 33). Items from the SE/PBC-Q 

were used as measured variables of the latent variable perceived behavioural control 

(items 1, 41, 45, 49, 53 and 57). See Figure 4. After participants who responded to any  
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Table 10 

Summary of Structural Equation Model Results for the Final Structural Models 

 TPB  PMT 

 BGM Diet Exercise  BGM Diet Exercise 

Models for Type 2 diabetes 

χ
2
 (df) 167.96 (94) 278.62 (140) 156.27 (124)  232.97 (153) 318.35 (193) 252.58 (170) 

χ
2
/df 1.79 1.99 1.26  1.52 1.65 1.49 

CFI .94 .90 .98  .96 .94 .96 

RMSEA 

[90% CI] 

.072 [.054, .090] .080 [.066, .094] .041 [.015, .060]  .060 [.044, .076] .066 [.053, .079] .057 [.042, .072] 

R
2
 .728 .672 .600  .745 .653 .593 

Variables
a
 ATT, PBC, INT ATT, PBC, INT PBC, ANX, INT  RE, SE, PM PV, RE, SE, 

RC, ANX, PM 

SE, RC, ANX, 

PM 
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Models for Type 1 Diabetes 

χ
2
 (df) N/A

b
 253.24 (126) 197.32 (124)  N/A

b
 352.85 (193) 264.22 (170) 

χ
2
/df N/A

b
 2.01 1.59  N/A

b
 1.83 1.55 

CFI N/A
b
 .93 .95  N/A

b
 .92 .95 

RMSEA 

[90% CI] 
N/A

b
 .082 [.067, .097] .063 [.046, .079]  N/A

b
 .073 [.061, .085] .061 [.046, .075] 

R
2
 N/A

b
 .543 .668  N/A

b
 .488 .684 

Variables
a
 N/A

b
 

ATT, PBC, 

ANX INT 
PBC, INT  N/A

b
 

RE, SE, RC, 

ANX, PM 

SE, RC, ANX, 

PM 

Note. ATT = Attitudes; PBC = Perceived Behavioural Control; ANX = Anxiety; INT = Intention; RE = Response Efficacy; SE = Self-

Efficacy; RC = Response Costs; PV = Perceived Vulnerability; PM = Protection Motivation; CFI = Comparative Fit Index; RMSEA = 

Root Mean Square of Approximation 
a
 Statistically significant paths to Intention/Protection Motivation and/or Adherence. 

b
 BGM models could not be conducted for individuals with Type 1 diabetes due to limited variance 
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item with a Not Applicable response on the intention and outcome measures (SDSCA 

Intention version and T1 SDSCA) were excluded from analyses, 152 participants with 

Type 2 diabetes were included in the analyses for the TPB blood glucose monitoring 

model. See Appendix M for further details on preliminary analyses including 

examination of outliers and normality.  

For the measurement model, the fit indices were as follows: χ
2 

(194) = 384.19, p < 

.001; χ
2
/df = 1.98; NFI = .80; GFI = .82; CFI = .89; and RMSEA = .081 [90% CI = .069, 

.093]. The results from Bollen-Stine was also statistically significant (p = .01). Based on 

the above criteria, there was poor model fit. After further examination of the 

measurement model and exclusion of measured variables (see Appendix M for details on 

the examination of the measurement model), the fit indices were as follows: χ
2
(89) = 

164.77;
 
χ

2
/df = 1.85; NFI = .89; GFI = .89; CFI = .94; and RMSEA = .075 [90% CI = 

.057, .093]. All measured variables had statistically significant loadings on the latent 

variables at p < .001 (see Table 11). All correlations between the outcome variables 

(intention and blood glucose monitoring) and the other model variables were statistically 

significant except for subjective norms and anxiety suggesting the importance of 

inclusion within the models. Not all exogenous variables were statistically significantly 

correlated with each other suggesting independence of these variables (see Table 12). The 

fit indices suggest the model is an adequate fit to the data. No further improvements to 

model fit could be found, thus this model was accepted. As reported above, preliminary 

analyses revealed multivariate nonnormality of the data. Bootstrapping was used to 

investigate the difference in parameter estimates and covariances between latent variables  
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Table 11 

Unstandardized and Standardized Regression Weights for the Theory of Planned 

Behaviour Blood Glucose Monitoring Measurement Model. 

Latent and Measured 

Variables 

Unstandardized SE CR Standardized Bootstrap 

p values 

Attitude      

TPBQ1 1.00 --- --- .79
a
 --- 

TPBQ5 4.28 .36 11.89 .95 .001 

TPBQ9 2.47 .25 9.90 .75 .002 

Subjective Norms      

TPBQ21 1.54 .42 3.64 .70 .002 

TPBQ29 1.23 .34 3.61 .64 .002 

TPBQ33 1.00 --- --- .38
a
 --- 

Perceived Behavioural 

Control 

     

SE41 1.00  --- --- .65
 a
 --- 

SE49 .25 .05 4.63 .47 .002 

SE53 1.48 .25 5.84 .81 .002 

Intention      

ISDSCA8 1.00 --- --- .97
 a
 --- 

ISDSCA10 1.09 .06 17.39 .87 .002 
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Blood Glucose Monitoring      

T1SDSCA8 1.00 --- --- .99
 a
 --- 

T1SDSCA10 1.02 .06 17.97 .87 .002 

Anxiety      

Trait 1.00 --- --- .90 
a
 --- 

State 1.04 .09 12.28 .88 .001 

Health  .45 .05 9.67 .70 .001 

Note. All standardized regression weights were statistically significant at p < .001. CR is 

the z score that results from dividing the unstandardized estimate by the estimate of its 

standard error. SE = Standard Error; TPBQ = Theory of Planned Behaviour 

Questionnaire Items; SE = Self-Efficacy/Perceived Behavioural Control Questionnaire 

Items; T1SDSCA = Summary of Diabetes Self-Care Activities Questionnaire Items   
a 
These values were fixed at one and not tested. 
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Table 12  

Correlations among Latent Variables for the Theory of Planned Behaviour Blood 

Glucose Monitoring Measurement Model. 

Latent Variable 1 2 3 4 5 6 

1. Attitude --- .57** .25* -.02 .48*** .38*** 

2. Subjective Norms  --- .41** .04 .16 .18 

3. Perceived Behavioural Control   --- -.36** .36*** .30** 

4. Anxiety    --- -.09 -.17 
a
 

5. Intention     --- .85*** 

6. Blood Glucose Monitoring      --- 

Note. All correlations remained statistically significant (p ≤ .05) after using the corrected 

p values from the bootstrap procedure with the exception of a which became statistically 

significant using the bootstrap value (p < .05).  

* p < .05. ** p < .01. *** p < .001. 
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from the maximum-likelihood procedure (Nevitt & Hancock, 2001). Differences between 

estimates were small and all p values remained statistically significant using values 

provided from the bootstrap (see Table 11 for p values resulting from the bootstrap 

procedure).  

Following examination of the measurement model, the structural model was 

examined to test the paths between the latent variables. Fit indices for the structural 

model were as follows: χ
2
 (91) = 167.04, p < .001 (Bollen-Stine bootstrap p = .12); χ

2
/df 

= 1.84; NFI = .88; GFI = .89; CFI = .94; and RMSEA = .075 [90% CI = .057, .092] 

revealing marginal adequate fit. In this model, five paths were statistically non-significant 

(p > .05); the path from subjective norms to intention (β = -.31), attitude to anxiety (β = -

.05), subjective norms to anxiety (β = .25), anxiety to intention (β = .07), and perceived 

behavioural control to blood glucose monitoring (β = -.03). Removal of the paths with β 

values below .10 (attitude to anxiety, anxiety to intention, perceived behavioural control 

to blood glucose monitoring) resulted in little change to model fit: χ
2
 (94) = 167.96; χ

2
/df 

= 1.79; NFI = .88; GFI = .88; CFI = .94; and RMSEA = .072 [90% CI = .054, .090].  For 

the model, 72.8% of the variance in blood glucose monitoring was accounted for by the 

predictors of the model (attitudes, subjective norms, perceived behavioural control, 

anxiety, and intention). In addition, 33.2% of the variance in intention was accounted for 

by attitudes, subjective norms, and perceived behavioural control. The path from anxiety 

to blood glucose monitoring became statistically non-significant in this model (β = -.09, p 

> .05). All paths left in the revised model that were statistically significant remained 

statistically significant when compared with the bootstrap procedure (see Figure 10).  
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Figure 10. Final structural Theory of Planned Behaviour model of blood glucose monitoring adherence for individuals with Type 

2 diabetes. For clarity, values for (e) error terms are not presented. All presented values are standardized. TPBQ = Theory of 

Planned Behaviour Questionnaire items; SE = Self-Efficacy/Perceived Behavioural Control Questionnaire items; SHAIMAI = 

Short Form Health Anxiety Inventory Main Scale; STAISTA = State Trait Anxiety Inventory State Subscale; STAITRA = State 

Trait Anxiety Inventory Trait Subscale; ISDSCA = Summary of Diabetes Self-Care Inventory Intention items; T1SDSC = 

Summary of Diabetes Self-Care Inventory Time 1 Follow-up items.   

*p < .05. **p < .01. ***p < .001. 
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To examine the meditational model with adherence mediated by intention, 

bootstrapping was used to examine indirect effects (Shrout & Bolger, 2002). In this 

analysis, indirect paths were examined separately by constraining all other paths to zero.  

All indirect paths were statistically significant with the exception of the paths from 

subjective norms to blood glucose monitoring mediated by intention and anxiety (see 

Table 13).  As noted previously, little variance in responses among participants with 

Type 1 diabetes was found for blood glucose monitoring adherence and a preliminary 

examination of the model for Type 1 diabetes revealed substantial skewness and kurtosis 

for the blood glucose monitoring adherence items, thus invariance analyses were not 

conducted. 

3.4.2.1.2 Diet.                  

To examine dietary adherence using the TPB, items from the TPBQ were used as 

measured variables of the latent variables of attitudes (item 4, 8, 12, 16, 20) and 

subjective norms (item 24, 28, 32, 36). Items from the Self-Efficacy Questionnaire were 

used as measured variables of the latent variable perceived behavioural control (items 3, 

44, 52, 56, 60). See Figure 5. A total of 158 participants with Type 2 diabetes were 

included in the analyses for the TPB dietary adherence model. After preliminary analyses 

(see Appendix M), 156 participants were included in the subsequent analyses. 

 For the measurement model, the fit indices were as follows: χ
2 

(260) = 603.30, p 

< .001 (Bollen-Stine = p < .001); χ
2
/df = 2.32; NFI = .69; GFI = .77; CFI = .79; and 

RMSEA = .092 [90% CI = .083, .102]. These results revealed poor model fit. After 

modifications were made in the measured variables (see Appendix M for further details), 
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Table 13 

Indirect Paths for Theory of Planned Behaviour Blood Glucose Monitoring Adherence 

Model. 

Mediator 

Variable 

Path β (standardized path 

coefficient and product) 

Indirect 

effect 

(Β)
a 

SE
a
 95% CI for 

indirect 

effect
a
 

Intention      

 Attitude - BGM .48 X .84 = .40 3.15 .81 1.71 to 4.98* 

 PBC – BGM .38 X .84 = .32 .98 1.30 .35 to 4.30* 

 SN – BGM .23 X .84 = .19 .55 2.49 -.81 to 6.32 

Anxiety      

 PBC – BGM -.35 X -.23 = .08 .17 .14 .03 to .59* 

 SN - BGM .22 X -.23 = -.05 -.10 .13 -.52 to .00 

Note. BGM = Blood Glucose Monitoring; PBC = Perceived Behavioural Control; SN = 

Subjective Norms; SE = Standard Error; CI = Confidence Interval. Note that the β values 

are not identical to the values seen in the Figure as the other paths were constrained to 

zero for the examination of indirect paths.  
a
 These values are based on the unstandardized path coefficients. 

* This value is statistically significant (p < .05) because the 95% confidence interval 

excludes zero. 
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the fit indices were as follows: χ
2
(137) = 278.49, χ

2
/df = 2.03; NFI = .82; GFI = .86; CFI 

= .89; and RMSEA = .082 [90% CI = .068, .095]. All measured variables had statistically 

significant loadings on the latent variables at p < .001 (see Table 14). Loadings remained 

statistically significant using the values obtained from the bootstrap procedure to adjust 

for non-normality. Correlations between latent variables for the measurement model are 

shown in Table 15. All correlations between the outcome variables (intention and diet) 

and the other model variables were statistically significant, except for subjective norms, 

suggesting the importance of inclusion within the models. Not all predictor variables 

were statistically significantly correlated with each other suggesting independence of 

these variables. No further improvements to model fit could be found and the fit indices 

closely approached reasonable fit, thus this model was accepted. As reported above, 

preliminary analyses revealed potential multivariate non-normality of the data, thus 

bootstrapping was used to investigate the difference in parameter estimates and 

covariances between latent variables from the maximum-likelihood procedure. 

Differences between estimates were small and all p values remained statistically 

significant using the corrected confidence intervals from the bootstrap (see Table 14 for p 

values resulting from the bootstrap procedure).  

Following examination of the measurement model, the structural model was 

examined to test the paths between the latent variables. Fit indices for the structural 

model revealed marginal fit and were as follows: χ
2
 (139) = 278.55, p < .001; Bollen-

Stine bootstrap p = .03; χ
2
/df = 2.00; NFI = .82; GFI = .86; CFI = .90; and RMSEA = 

.080 [90% CI = .067, .094]. In this model, multiple paths were statistically nonsignificant 
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Table 14 

Unstandardized and Standardized Regression Weights for the Theory of Planned 

Behaviour Diet Measurement Model. 

Latent and Measurement 

Variable 

Unstandardized SE CR Standardized Bootstrap 

p values 

Attitude      

TPBQ4 .34 .04 7.79 .72 .001 

TPBQ8 1.08 .12 8.87 .86 .001 

TPBQ12 .38 .04 8.82 .85 .001 

TPBQ16 1.00 --- --- .67
a
 --- 

Subjective Norms      

TPBQ24 1.76 .48 3.64 .88 .001 

TPBQ32 .31 .08 3.92 .56 .001 

TPBQ36 1.00 --- --- .39
 a
 --- 

Perceived Behavioural 

Control 

     

SE44 .92 .13 6.89 .69 .001 

SE52 .95 .14 6.77 .67 .001 

SE56 1.00 --- --- .76
 a
 --- 

Anxiety      

Trait 1.00 --- --- .92
 a
 --- 
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State 1.00 .08 12.31 .87 .001 

Health .42 .05 9.45 .68 .001 

Intention      

ISDSCA1 1.00 --- --- .87
a
 --- 

ISDSCA2 1.06 .10 10.95 .79 .001 

ISDSCA4 1.06 .10 10.81 .78 .001 

Diet      

T1SDSCA1 1.00 --- --- .78
a
 --- 

T1SDSCA2 1.13 .13 8.85 .74 .001 

T1SDSCA4 1.20 .13 9.35 .78 .001 

Note. All standardized regression weights were statistically significant at p < .001. CR is 

the z score that results from dividing the unstandardized estimate by the estimate of its 

standard error. SE = Standard Error; TPBQ = Theory of Planned Behaviour 

Questionnaire items; SE = Self-Efficacy/Perceived Behavioural Control Questionnaire 

items; ISDSCA = Summary of Diabetes Self-Care Activities Questionnaire – Intention 

items; T1SDSCA = Summary of Diabetes Self-Care Activities Questionnaire One Week 

Follow-Up items  
a 
These values were fixed at one and not tested.  
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Table 15  

Correlations among Latent Variables for the Theory of Planned Behaviour Diet 

Measurement Model. 

Latent Variable 1 2 3 4 5 6 

1. Attitude --- .38** .28** -.09 .36*** .31** 

2. Subjective Norms  --- .31* -.02 .03 .07 

3. Perceived Behavioural Control   --- -.34** .41*** .51*** 

4. Anxiety    --- -.30** -.37*** 

5. Intention     --- .79*** 

6. Diet      --- 

Note. All correlations remained statistically significant (p < .05) after using the corrected 

p values from the bootstrap procedure. 

* p < .05. ** p < .01. *** p < .001. 
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(p > .05) including the path from attitudes to anxiety (β = -.03), subjective norms to 

anxiety (β = .11), subjective norms to intention (β = -.21), anxiety to intention (β = - .16), 

and anxiety to dietary adherence (β = -.11). Removal of the paths with β values below .10 

(i.e., the path from attitudes to anxiety) created little change in model fit: χ
2
(140) = 

278.62;
 
χ

2
/df = 1.99; NFI = .82; GFI = .86; CFI = .90; and RMSEA = .080 [90% CI = 

.066, .094]. According to the more liberal model fit criteria, the model fit is adequate. For 

the model after the removal of the path from attitudes to anxiety, 67.2% of the variance in 

dietary adherence was accounted for by the predictors of the model (attitudes, subjective 

norms, perceived behavioural control, anxiety and intention) and 30.1% of the variance in 

intention was accounted for by attitudes, subjective norms, anxiety and perceived 

behavioural control. All paths that were statistically remained statistically significant 

when compared with the bootstrap procedure (see Figure 11). To examine the 

meditational model with behaviour mediated by intention, bootstrapping was used to 

examine indirect effects. In this analysis, indirect paths were examined separately 

constraining all other paths to zero. All indirect paths were statistically significant with 

the exception of the paths including subjective norms: subjective norms to dietary 

adherence mediated by intention, subjective norms to dietary adherence mediated by 

anxiety, and subjective norms to intention mediated by anxiety (see Table 16).  

Prior to conducting invariance analyses, the model fit was examined for 

individuals with Type 1 diabetes. The fit indices were as follows: χ
2
(140) = 304.16;

 
χ

2
/df 

= 2.17; NFI = .86; GFI = .83; CFI = .92; and RMSEA = .089 [90% CI = .075, .103]. 

Although model fit is adequate according to CFI, the model fit is poor according to 
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Figure 11. Final Theory of Planned Behaviour structural model of dietary adherence for individuals with Type 2 Diabetes. For 

clarity, values for (e) error terms are not presented. All presented values are standardized. . TPBQ = Theory of Planned 

Behaviour Questionnaire items; SE = Self-Efficacy/Perceived Behavioural Control Questionnaire items; SHAIMAI = Short 

Form Health Anxiety Inventory Main Scale; STAISTA = State Trait Anxiety Inventory State Subscale; STAITRA = State Trait 

Anxiety Inventory Trait Subscale; ISDSCA = Summary of Diabetes Self-Care Inventory Intention items; T1SDSC = Summary 

of Diabetes Self-Care Inventory Time 1 Follow-up items.   

*p < .05. **p < .01. ***p < .001. 
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Table 16 

Indirect Paths for Theory of Planned Behaviour Dietary Adherence Model 

Mediator 

Variable 

Path β (standardized path 

coefficient and product) 

Indirect 

effect 

(Β)
a 

SE
a
 95% CI for 

indirect 

effect
a
 

Intention      

 Attitude – Diet .37 X .79 = .30 .65 .22 .25 to 1.12* 

 PBC – Diet .47 X .80 = .38 .47 .17 .22 to .88* 

 SN – Diet .09 X .79 = .07 .15 1.10 -.26 to 3.75 

 Anx – Diet -.33 X .79 = -.26 -.04 .01 -.06 to -.01* 

Anxiety      

 SN – Diet -.06 X -.38 = .02 .05 .31 -.11 to .92 

 PBC – Diet -.35 X -.39 = .13 .17 .08 .05 to .39* 

 SN – Intention -.05 X -.32 = .02 .04 .31 -.10 to .85 

 PBC - Intention -.34 X -.33 = .11 .15 .09 .03 to .41* 

Note. PBC = Perceived Behavioural Control; SN = Subjective Norms; Anx = Anxiety; 

SE = Standard Error; CI = Confidence Interval. Note that the β values are not identical to 

the values seen in the Figure as the other paths were constrained to zero for the 

examination of indirect paths.  
a
 These values are based on the unstandardized path coefficients. 

* This value is statistically significant (p < .05) because the 95% confidence interval 

excludes zero.
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RMSEA. Due to inadequate model fit with the modified model from the analyses for 

individuals with Type 2 diabetes, the initially hypothesized model was examined for 

individuals with Type 1 diabetes. A total of 155 participants with Type 1 diabetes were 

included in the analyses for the TPB dietary adherence model. For the measurement 

model, the fit indices were as follows: χ
2 

(260) = 643.27, p < .001 (Bollen-Stine = p 

<.001); χ
2
/df = 2.47; NFI = .76; GFI = .75; CFI = .84; and RMSEA = .098 [90% CI = 

.088, .10]. These results revealed poor model fit. After modifications were made in the 

measured variables (see Appendix M for further details), the fit indices were as follows: 

χ
2
(120) = 245.08, χ

2
/df = 2.04; NFI = .88; GFI = .85; CFI = .93; and RMSEA = .083 

[90% CI = .068, .098]. All measured variables had statistically significant loadings on the 

latent variables at p < .001 (see Table 17). Loadings remained statistically significant 

using the values obtained from the bootstrap procedure to adjust for non-normality.  

 Correlations between latent variables for the measurement model are shown in 

Table 18. All correlations between the outcome variables (intention and diet) and the 

other model variables were statistically significant, except for subjective norms, 

suggesting the importance of inclusion within the models. Not all predictor variables 

were statistically significantly correlated with each other suggesting independence of 

these variables. No further improvements to model fit could be found and the fit indices 

closely approached reasonable fit similar to the model for individuals with Type 2 

diabetes, thus this model was accepted. As reported above, preliminary analyses revealed 

potential multivariate non-normality of the data, thus bootstrapping was used to 

investigate the difference in parameter estimates and covariances between latent variables 
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Table 17 

Unstandardized and Standardized Regression Weights for the Theory of Planned 

Behaviour Diet Measurement Model for Individuals with Type 1 Diabetes. 

Latent and Measurement 

Variable 

Unstandardized SE CR Standardized Bootstrap 

p values 

Attitude      

TPBQ4 1.00 --- --- .94
a
 --- 

TPBQ8 1.02 .04 26.80 .97 .001 

TPBQ12 .97 .04 27.02 .97 .001 

Subjective Norms      

TPBQ24 1.00 --- --- .84
 a
 --- 

TPBQ32 .91 .09 10.04 .74 .003 

TPBQ36 .83 .12 7.24 .57 .001 

Perceived Behavioural 

Control 

     

SE44 1.00 --- --- .75
 a
 --- 

SE52 .96 .12 8.02 .66 .001 

SE56 1.16 .11 11.00 .91 .001 

Anxiety      

Trait 1.00 --- --- .89
 a
 --- 

State 1.12 .09 13.20 .91 .001 
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Health .38 .05 8.12 .61 .001 

Intention      

ISDSCA1 1.00 --- --- .77
a
 --- 

ISDSCA2 .91 .14 6.67 .62 .001 

ISDSCA4 1.20 .17 7.20 .68 .001 

Diet      

T1SDSCA1 1.00 --- --- .89
a
 --- 

T1SDSCA2 .95 .11 8.69 .68 .001 

T1SDSCA4 1.00 .11 9.59 .74 .001 

Note. All standardized regression weights were statistically significant at p < .001. CR is 

the z score that results from dividing the unstandardized estimate by the estimate of its 

standard error. SE = Standard Error; TPBQ = Theory of Planned Behaviour 

Questionnaire items; SE = Self-Efficacy/Perceived Behavioural Control Questionnaire 

items; ISDSCA = Summary of Diabetes Self-Care Activities Questionnaire – Intention 

items; T1SDSCA = Summary of Diabetes Self-Care Activities Questionnaire One Week 

Follow-Up items  
a 
These values were fixed at one and not tested.  
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Table 18  

Correlations among Latent Variables for the Theory of Planned Behaviour Diet 

Measurement Model for Individuals with Type 1 Diabetes. 

Latent Variable 1 2 3 4 5 6 

1. Attitude --- .91*** .76*** -.06 .43*** .31*** 

2. Subjective Norms  --- .76*** -.11 .39*** .37*** 

3. PBC   --- -.40*** .50*** .32** 

4. Anxiety    --- -.41*** -.45*** 

5. Intention     --- .72*** 

6. Diet      --- 

Note. PBC = Perceived Behavioural Control. All correlations remained statistically 

significant (p < .05) after using the corrected p values from the bootstrap procedure. 

* p < .05. ** p < .01. *** p < .001. 
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from the maximum-likelihood procedure. Differences between estimates were small and 

all p values remained statistically significant using the corrected confidence intervals 

from the bootstrap (see Table 17 for p values resulting from the bootstrap procedure).  

Fit indices for the structural model for individuals with Type 1 diabetes were as 

follows: χ
2
 (122) = 252.36, p < .001; Bollen-Stine bootstrap p = .005; χ

2
/df = 2.07; NFI = 

.88; GFI = .85; CFI = .93; and RMSEA = .084 [90% CI = .070, .099]. In this model, 

multiple paths were statistically nonsignificant (p > .05) with similar findings for the 

individuals with Type 2 diabetes, including the path from attitudes to anxiety (β = .54) 

subjective norms to anxiety (β = .03), subjective norms to intention (β = -.01). Other 

paths found to be statistically significant for individuals with Type 2 diabetes were not 

statistically significant (p > .05) in this model for individuals with Type 1 diabetes, 

including the path from attitude to intention (β = .39), perceived behavioural control to 

intention (β = .07), and perceived behavioural control to dietary adherence (β = -.09). 

Two of the paths that were found to be not statistically significant for individuals with 

Type 2 diabetes were statistically significant for individuals with Type 1 diabetes, 

including the path from anxiety to intention (β = -.36) and anxiety to dietary adherence (β 

= -.19). Removal of statistically non-significant paths with β values less than .10 created 

little change in model fit: χ
2
(126) = 253.24;

 
χ

2
/df = 2.01; NFI = .88; GFI = .85; CFI = .93; 

and RMSEA = .082 [90% CI = .067, .097]. These fit indices suggest adequate fit to the 

data. After removal of the paths with β values less than .10, all other paths were 

statistically significant.  
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For the model after the removal of the path from attitudes to anxiety, 54.3% of the 

variance in dietary adherence was accounted for by the predictors of the model (attitudes, 

perceived behavioural control, anxiety and intention) and 33.9% of the variance in 

intention was accounted for by attitudes, attitude and perceived behavioural control 

mediated by anxiety, and anxiety. All paths that were statistically significant remained 

statistically significant when compared with the bootstrap procedure with the exception 

of the path from anxiety to dietary adherence (see Figure 12). To examine the 

meditational model with behaviour mediated by intention, bootstrapping was used to 

examine indirect effects. In this analysis, indirect paths were examined separately 

constraining all other paths to zero. All indirect paths were statistically significant with 

the exception of two of the paths mediated by anxiety: attitude to dietary adherence and 

attitude to intention (see Table 19).  

3.4.2.1.3 Exercise. 

To examine exercise adherence using the TPB, items from the TPBQ were used 

as measured variables of the latent variables of attitudes (item 3, 7, 11, 15, 19), and 

subjective norms (item 23, 27, 31, 35). Items from the SE/PBC-Q were used as measured 

variables of the latent variable perceived behavioural control (items 4, 43, 47, 51, 55, 59). 

See Figure 6. A total of 154 individuals with Type 2 diabetes were included in the 

analyses for the TPB exercise adherence model. After excluding one outlier, 153 

participants were in the subsequent analyses.  

For the measurement model, the fit indices were as follows: χ
2 

(194) = 426.02, p 

=.001; Bollen-Stine p = .001; χ
2
/df = 2.20; NFI = .80; GFI = .79; CFI = .88; and RMSEA 
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Figure 12. Final Theory of Planned Behaviour structural model of dietary adherence for individuals with Type 1 Diabetes. For 

clarity, values for (e) error terms are not presented. All presented values are standardized. . TPBQ = Theory of Planned Behaviour 

Questionnaire items; SE = Self-Efficacy/Perceived Behavioural Control Questionnaire items; SHAIMAI = Short Form Health 

Anxiety Inventory Main Scale; STAISTA = State Trait Anxiety Inventory State Subscale; STAITRA = State Trait Anxiety 

Inventory Trait Subscale; ISDSCA = Summary of Diabetes Self-Care Inventory Intention items; T1SDSC = Summary of Diabetes 

Self-Care Inventory Time 1 Follow-up items.   

*p < .05. **p < .01. ***p < .001. 
b
 This value became statistically non-significant using bootstrap corrected p values 
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Table 19 

Indirect Effects for Theory of Planned Behaviour Dietary Adherence Model with 

Individuals with Type 1 Diabetes 

Mediator 

Variable 

Path β (standardized path 

coefficient and product) 

Indirect 

effect 

(Β)
a 

SE
a
 95% CI for 

indirect 

effect
a
 

Intention      

 Attitude - Diet .43 X .71 = .31 1.17 .42 .41 to .2.04* 

 Anx - Diet -.46 X .74 = -.34 -.05 .01 -.08 to -.03* 

Anxiety      

 Attitude-Diet -.08 X -.44 = .03 .13 .16 -.13 to .56 

 PBC - Diet -.37 X -.44 = .16 .19 .07 .09 to .36* 

 Attitude -

Intention 

-.09 X -.41 = .04 .11 .13 -.08 to .48 

 PBC - Intention -.38 X -.42 = .16 .14 .05 .06 to .28* 

Note. PBC = Perceived Behavioural Control; Anx = Anxiety; SE = Standard Error; CI = 

Confidence Interval. Note that the β values are not identical to the values seen in the 

Figure as the other paths were constrained to zero for the examination of indirect paths.  
a
 These values are based on the unstandardized path coefficients. 

* This value is statistically significant (p < .05) because the 95% confidence interval 

excludes zero. 
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= .089 [90% CI = .077, .100]. These results revealed poor model fit. After excluding 

measured variables (see Appendix M for details), the fit indices were as follows: χ
2
(120) 

= 154.87; χ
2
/df = 1.29; NFI = .91; GFI = .90; CFI = .98; and RMSEA = .044 [90% CI 

=.019, .062]. All measured variables had statistically significant loadings on the latent 

variables at p < .001 (see Table 20). Loadings remained statistically significant using the 

values obtained from the bootstrap procedure to adjust for non-normality. Correlations 

between latent variables for the measurement model are shown in Table 21. All 

correlations between the outcome variables (intention and blood glucose monitoring) and 

the other model variables were statistically significant except for subjective norms (and 

anxiety and intention), suggesting the importance of inclusion within the models. Not all 

exogenous were statistically significantly correlated with each other, suggesting 

independence of these variables. No further improvements to model fit could be found 

and the fit indices revealed good model fit; thus, this model was accepted. As reported 

above, preliminary analyses revealed potential multivariate non-normality of the data. 

Bootstrapping was used to investigate the difference in parameter estimates and 

covariances between latent variables from the maximum-likelihood procedure. 

Differences between estimates were small and all p values remained statistically 

significant after using the corrected confidence intervals from the bootstrap (see Table 20 

for p values resulting from the bootstrap procedure). 

 Following examination of the measurement model, the structural model was 

examined to test the paths between the latent variables. Fit indices for the structural 
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Table 20 

Unstandardized and Standardized Regression Weights for the Theory of Planned 

Behaviour Exercise Measurement Model. 

Latent and Measurement 

Variable 

Unstandardized SE CR Standardized Bootstrap 

p values 

Attitude      

TPBQ3 1.00 --- --- .86
a
 --- 

TPBQ7 1.03 .07 15.75 .92 .001 

TPBQ11 .94 .06 15.79 .92 .001 

TPBQ15 3.03 .26 11.63 .77 .001 

Subjective Norms      

TPBQ23 1.36 .28 4.94 .81 .001 

TPBQ31 .30 .06 4.92 .68 .001 

TPBQ35 1.00 --- --- .48
 a
 --- 

Perceived Behavioural 

Control 

     

SE43 .97 .11 8.80 .77 .001 

SE47 .56 .10 5.71 .50 .001 

SE51 1.03 .12 8.70 .76 .001 

SE55 1.00 --- --- .77
 a
 --- 

Anxiety      
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Trait 1.00 --- --- .89
 a
 --- 

State 1.06 .09 12.24 .88 .001 

Health .45 .05 9.58 .70 .001 

Intention      

ISDSCA5 1.00 --- --- .95
 a
 --- 

ISDSCA6 1.01 ..06 16.68 .92 .001 

Exercise      

T1SDSCA5 1.00 --- --- .94
a
 --- 

T1SDSCA6 .95 .07 13.68 .87 .001 

Note. All standardized regression weights were statistically significant at p < .001. CR is 

the z score that results from dividing the unstandardized estimate by the estimate of its 

standard error. SE = Standard Error; TPBQ = Theory of Planned Behaviour 

Questionnaire items; SE = Self-Efficacy/Perceived Behavioural Control Questionnaire 

items; ISDSCA = Summary of Diabetes Self-Care Activities Questionnaire – Intention 

items; T1SDSCA = Summary of Diabetes Self-Care Activities Questionnaire One Week 

Follow-Up items  
a 
These values were fixed at one and not tested.  
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Table 21 

Correlations among Latent Variables for the Theory of Planned Behaviour Exercise 

Measurement Model. 

Latent Variable 1 2 3 4 5 6 

1. Attitude --- .50*** .43*** -.13 .29** .22* 

2. Subjective Norms  --- .51** -.03 .13 .13 

3. Perceived Behavioural Control   --- -.37*** .45*** .50*** 

4. Anxiety    --- -.13 -.29** 

5. Intention     --- .74*** 

6. Exercise      --- 

Note. All correlations remained statistically significant (p < .05) after using the corrected 

p values from the bootstrap procedure. 

* p < .05. ** p < .01. *** p < .001. 
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model revealed good model fit: χ
2
 (122) = 155.95, p < .05; Bollen-Stine bootstrap p = 

.43; χ
2
/df = 1.28; NFI = .91; GFI = .90; CFI = .98; and RMSEA = .043 [90% CI = .018, 

.061]. In this model, six paths were statistically nonsignificant (p > .05): the path from 

subjective norms to intention (β = -.14), attitude to anxiety (β = -.02), subjective norms to 

anxiety (β = .16), perceived behavioural control to exercise adherence (β = .14), anxiety 

to intention (β = .05) and attitude to intention (β = .17). Removal of the paths with β 

values less than .10 created little change in model fit: χ
2
(124) = 156.27;

 
χ

2
/df = 1.26; NFI 

= .91; GFI = .90; CFI = .98; and RMSEA = .041 [90% CI = .015, .060]. For the model, 

60.0% of the variance in exercise adherence was accounted for by the predictors of the 

model (attitudes, subjective norms, perceived behavioural control, anxiety, and intention) 

and 22.1% of the variance in intention was accounted for by attitude, subjective norms, 

and perceived behavioural control. All paths that were statistically significant and 

remained statistically significant when compared with the bootstrap procedure (see 

Figure 13).   

To examine the meditational model with behaviour mediated by intention, 

bootstrapping was used to examine indirect effects. Indirect paths were examined 

separately constraining all other paths to zero. All indirect paths were statistically 

significant with the exception of the paths between subjective norms and exercise 

adherence mediated by protection motivation and between subjective norms and exercise 

adherence mediated by anxiety (see Table 22).  

Tests of invariance for Type 1 and Type 2 diabetes followed. Fit indices for the 

model for individuals with Type 1 diabetes were as follows: χ
2 

= 197.32; df = 124; χ
2
/df = 
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Figure 13. Final Theory of Planned Behaviour structural model of exercise adherence for individuals with Type 2 Diabetes. For 

clarity, values for (e) error terms are not presented. All presented values are standardized. TPBQ = Theory of Planned Behaviour 

Questionnaire items; SE = Self-Efficacy/Perceived Behavioural Control Questionnaire items; SHAIMAI = Short Form Health 

Anxiety Inventory Main Scale; STAISTA = State Trait Anxiety Inventory State Subscale; STAITRA = State Trait Anxiety 

Inventory Trait Subscale; ISDSCA = Summary of Diabetes Self-Care Inventory Intention items; T1SDSC = Summary of Diabetes 

Self-Care Inventory Time 1 Follow-up items.   

*p < .05. **p < .01. ***p < .001. 
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Table 22 

Indirect Paths for Theory of Planned Behaviour Exercise Adherence Model  

Mediator 

Variable 

Path β (standardized path 

coefficient and product) 

Indirect 

effect 

(Β)
a 

SE
a
 95% CI for 

indirect 

effect
a
 

Intention      

 PBC - Exercise .47 X .74 = .35 .61 .13 .37 to .88* 

 Attitude – 

Exercise 

.30 X .73 = .22 1.65 .51 .61 to 2.66* 

 SN - Exercise .22 X .74 = .16 .38 .74 -.08 to 2.09 

Anxiety      

 PBC – Exercise .-.37 X -.32 = .12 .18 .08 .05 to .38* 

 SN - Exercise -.09 X -.31 = .03 .06 .21 -.06 to .53 

Note. PBC = Perceived Behavioural Control; SE = Standard Error; CI = Confidence 

Interval. Note that the β values are not identical to the values seen in the Figure as the 

other paths were constrained to zero for the examination of indirect paths.  
a
 These values are based on the unstandardized path coefficients. 

* This value is statistically significant (p < .05) because the 95% confidence interval 

excludes zero. 
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1.59; NFI = .88; GFI = .87; CFI = .95; and RMSEA = .063 [90% CI = .046, .079]. The 

model demonstrated good fit indices thus invariance analyses were conducted. The 

configural model, a combined model for Type 1 (n = 152) and Type 2 (n = 153) diabetes, 

revealed good fit indices: χ
2 

= 353.59; df = 248; χ
2
/df = 1.43; NFI = .89; GFI = .89; CFI = 

.97; and RMSEA = .037 [90% CI = .028, .046]. For this first comparison with the model 

with equality constraints on all factor loadings, change in χ
2
, CFI, and overlap between 

RMSEA confidence intervals suggested a lack of group differences (see Table 23 for 

invariance analyses). Following the examination of fit between the measured variables 

and corresponding latent variables, an examination of the fit between latent variables 

according to the specified paths was undertaken. First, all factor loadings and all paths 

were constrained and the model was compared to the configural model. No differences 

between groups were suggested according to change in χ
2
, change in CFI or the overlap 

between RMSEA confidence intervals. Next, all covariances were constrained along with 

all factor loadings and paths and this model was compared to the configural model. No 

differences between groups were suggested according to change in χ
2
, change in CFI or 

the overlap between RMSEA confidence intervals. See Figure 14 for structural model for 

individuals with Type 1 diabetes.  

Despite the suggestion that the models were equivalent between groups, the path 

from anxiety to exercise adherence was not statistically significant for individuals with 

Type 1 diabetes (β = .01, p > .05). For individuals with Type 1 diabetes, 66.8% of 

variance was accounted for in exercise adherence from the predictors in the model 

(attitudes, subjective norms, perceived behavioural control, anxiety, and intention) and 
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Table 23 

Testing for Invariance across Type 1 and Type 2 Diabetes for Theory of Planned 

Behaviour Exercise Adherence. 

 Configural 

Model 

All factor 

loadings 

constrained 

Factor loadings 

& paths 

constrained 

Factor 

loadings, paths, 

& covariances 

constrained 

χ
2
 353.59 372.49 380.88 384.76 

∆ χ
2
 --- 18.90 27.29 31.17 

df 248 260 268 271 

∆ df --- 12 20 23 

CFI .965 .963 .962 .962 

∆ CFI --- .002 .003 .002 

RMSEA 

[90% CI] 

.037 [.028, 

.046] 

.038 [.029, 

.046] 

.037 [.028, 

.046] 

.037 [.028, 

.045] 

Note. All models are compared to the configural model. CFI = Comparative Fit Index; 

RMSEA = Root Mean Square of Approximation; CI = Confidence Interval 

* p < .05. ** p < .01. 
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Figure 14. Final Theory of Planned Behaviour structural model of exercise adherence for individuals with Type 1 Diabetes. For 

clarity, values for (e) error terms are not presented. All presented values are standardized. TPBQ = Theory of Planned Behaviour 

Questionnaire items; SE = Self-Efficacy/Perceived Behavioural Control Questionnaire items; SHAIMAI = Short Form Health 

Anxiety Inventory Main Scale; STAISTA = State Trait Anxiety Inventory State Subscale; STAITRA = State Trait Anxiety 

Inventory Trait Subscale; ISDSCA = Summary of Diabetes Self-Care Inventory Intention items; T1SDSC = Summary of Diabetes 

Self-Care Inventory Time 1 Follow-up items.   

*p < .05. **p < .01. ***p < .001. 
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23.8% of the variance in intention was accounted for by attitude, subjective norms, and 

perceived behavioural control. For individuals with Type 1 diabetes, the indirect effect of 

perceived behavioural control on exercise adherence mediated by intention was 

statistically significant; however, the indirect effect of perceived behavioural control on 

exercise adherence was not statistically significant when mediated by anxiety. Similar to 

indirect effects for the Type 2 diabetes model, the paths from subjective norms to 

exercise adherence mediated by intention and from subjective norms to exercise 

adherence mediated by anxiety were not statistically significant (see Table 24).  

3.4.2.2 Investigation of PMT.  

 

3.4.2.2.1 Blood glucose monitoring. 

To examine blood glucose monitoring adherence using PMT, items from the 

PMTQ were used as measured variables of the latent variables of perceived vulnerability 

(PV1 Parcel = items PMTQ Perceived Vulnerability 2, 5, 8, 12, 15; PV2 Parcel = PMTQ 

Perceived Vulnerability items 3, 6, 10, 13; PV3 Parcel = PMTQ Perceived Vulnerability 

Items 4, 7, 11, 14), perceived severity (PMTQ Perceived Severity item 2, PS1 Parcel = 

PMTQ Perceived Severity items 6, 9, 12, 16; PS2 Parcel = PMTQ Perceived Severity 

items 7, 10, 14, 17; PS3 Parcel = PMTQ Perceived Severity items 8, 11, 15), response 

costs (RCB1 Parcel = PMTQ Response Costs items 13, 16, 19; RCB2 Parcel = PMTQ 

Response Costs items 14, 17, 20; RCB3 Parcel = PMTQ Response Costs items 15, 18, 

21), and response efficacy (item PMTQ Response Efficacy 5). Items from the SE/PBC-Q 

were used as measured variables of the latent variable self-efficacy (items 1, 41, 45, 49, 

53, 57). See Figure 8. 
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Table 24 

Indirect Effects for Theory of Planned Behaviour Exercise Adherence Model with 

Individuals with Type 1 Diabetes 

Mediator 

Variable 

Path β (standardized path 

coefficient and product) 

Indirect 

effect 

(Β)
a 

SE
a
 95% CI for 

indirect 

effect
a
 

Intention      

 PBC – Exercise .48 X .82 = .39 .56 .16 .33 to .96* 

 SN – Exercise .08 X .82 = .34 .49 .20 -.35 to .77 

 Attitude – 

Exercise 

.35 X .82 = .28 1.63 .51 .93 to 2.57* 

Anxiety      

 PBC – Exercise -.28 X -.10 = .03 .04 .06 -.05 to .17 

 SN – Exercise -.09 X -.09 = .01 .02 .06 -.02 to .16 

Note. PBC = Perceived Behavioural Control; SE = Standard Error; CI = Confidence 

Interval. Note that the β values are not identical to the values seen in the Figure as the 

other paths were constrained to zero for the examination of indirect paths.  
a
 These values are based on the unstandardized path coefficients. 

* This value is statistically significant (p < .05) because the 95% confidence interval 

excludes zero. 
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A total of 145 participants with Type 2 diabetes were included in the analyses for 

the PMT blood glucose adherence model. For the measurement model, the fit indices 

were as follows: χ
2 

(225) = 471.36, p < .001; Bollen-Stine = p < .001; χ
2
/df = 2.10; NFI = 

.82; GFI = .80; CFI = .90; and RMSEA = .088 [90% CI = .076, .099]. Based on the 

previously presented discussion of model fit indices, these results revealed poor model 

fit. Following further modifications (see Appendix N for further details), the fit indices 

were as follows: χ
2
(143) = 227.30; χ

2
/df = 1.59; NFI = .90; GFI = .87; CFI = .96; and 

RMSEA = .064 [90% CI = .048, .080]. All measured variables had statistically 

significant loadings on the latent variables (p < .001; see Table 25). Correlations between 

latent variables for the measurement model are shown in Table 26. Not all correlations 

were statistically significant suggesting the independence of some of the exogenous 

variables (e.g., perceived severity and self-efficacy among others) and lack of association 

between other latent variables and intention or treatment adherence (i.e., perceived 

severity, perceived vulnerability, response costs). No further improvements to model fit 

could be found and the model fit was adequate, thus this model was accepted. As 

reported above, preliminary analyses revealed potential multivariate nonnormality of the 

data. Bootstrapping was used to investigate the difference in parameter estimates and 

covariances between latent variables from the maximum-likelihood procedure. 

Differences between estimates were small and the p values remained statistically 

significant using the corrected confidence intervals from the bootstrap (see Table 25).  

Following examination of the measurement model, the structural model was 

examined to test the paths between the latent variables. Fit indices for the structural 
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Table 25 

Unstandardized and Standardized Regression Weights for the Protection Motivation 

Theory Blood Glucose Monitoring Measurement Model. 

Latent and Measurement 

Variable 

Unstandardized SE CR Standardized Bootstrap 

p values 

Perceived Vulnerability      

PV1 1.00 --- --- .93
a
 --- 

PV3 .83 .07 11.45 .93 < .001 

Response Costs      

RC1 1.00 --- --- .81
 a
 --- 

RC2 1.34 .09 14.22 .96 .002 

RC3 1.27 .09 13.59 .92 .001 

Perceived Severity      

PS1 1.00 --- --- .92
 a
 --- 

PS2 1.07 .06 17.93 .91 .001 

PS3 .79 .04 19.85 .95 .001 

Self-Efficacy      

SE1 1.00 --- --- .51
 a
 --- 

SE41 .98 .21 4.80 .55 .001 

SE53 1.61 .29 5.61 .73 .001 

SE57 2.65 .45 5.84 .88 .001 
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Response Efficacy      

RE5 1.00 --- --- .41
 a
 --- 

Anxiety      

Health .44 .05 9.32 .70 .001 

State 1.03 .09 12.14 .87 .001 

Trait 1.00 --- --- .89
 a
 --- 

Protection Motivation      

ISDSCA 8 1.00 --- --- .96
 a
 --- 

ISDSCA 10 1.11 .07 16.11 .87 .001 

Blood Glucose Adherence      

T1SDSCA 8 1.00 --- --- .98
 a
 --- 

T1SDSCA 10 1.05 .06 17.52 .88 .001 

Note. All standardized regression weights were statistically significant at p < .001. CR is 

the z score that results from dividing the unstandardized estimate by the estimate of its 

standard error. SE = Standard Error; PV = Perceived Vulnerability items from the 

Protection Motivation Theory Questionnaire; RC = Response Costs items from the 

Protection Motivation Theory Questionnaire; PS = Perceived Severity items from the 

Protection Motivation Theory Questionnaire; RE = Response Efficacy items from the 

Protection Motivation Theory Questionnaire; SE = Self-Efficacy/Perceived Behavioural 

Control Questionnaire items; ISDSCA = Summary of Diabetes Self-Care Activities 

Questionnaire – Intention items; T1SDSCA = Summary of Diabetes Self-Care Activities 

Questionnaire One Week Follow-Up items  
a 
These values were fixed at one and not tested.
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Table 26 

Correlations among Latent Variables for the Protection Motivation Theory Blood Glucose Monitoring Measurement Model. 

Latent Variable 1 2 3 4 5 6 7 8 

1. Perceived Severity --- .39*** -.12 .30*** .12 .23* .02 -.05 

2. Perceived Vulnerability  --- -.20* .37*** .01 .40*** .004 .02 

3. Self-Efficacy   --- -.49*** .21* -.38*** .34** .39*** 

4. Response Costs    --- -.16 .46*** -.10 -.15 

5. Response Efficacy     --- -.06 .25** .23* 

6. Anxiety      --- -.11 -.19* 

7. Protection Motivation       --- .86*** 

8. BGM Adherence        --- 

Note. All statistically significant correlations remained statistically significant (p ≤ .01) after using the corrected p values from the 

bootstrap procedure. All statistically significant correlations remained significant after using the corrected p values from the bootstrap 

procedure. BGM = Blood Glucose Monitoring  

*p < .05. ** p < .01. *** p < .001. 
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model were as follows: χ
2
 (148) = 232.36, p < .001; Bollen-Stine bootstrap p = .072; χ

2
/df 

= 1.57; NFI =.90; GFI = .87; CFI = .96; and RMSEA = .063 [90% CI = .047, .078]. In 

this model, several paths were statistically nonsignificant (p > .05): the path from 

perceived severity to protection motivation (β = -.01), perceived vulnerability to 

protection motivation (β = .06), response costs to protection motivation (β = .10), 

perceived severity to anxiety (β = .03), anxiety to protection motivation (β = -.03), 

response efficacy to anxiety (β = .02), and anxiety to blood glucose monitoring (β = -.10). 

Removal of the paths with β values less than .10 created little change in model fit: 

χ
2
(153) = 232.97;

 
χ

2
/df = 1.52; NFI = .90; GFI = .87; CFI = .96; and RMSEA = .060 

[90% CI = .044, .076]. The fit indices suggested adequate model fit. For the model, 

74.5% of the variance in blood glucose monitoring adherence was accounted for by the 

predictors of the model (perceived vulnerability, response efficacy, self-efficacy, 

response costs, anxiety, protection motivation) and 16.3% of the variance in protection 

motivation was accounted for by the variables in the model (response efficacy, self-

efficacy, response costs). All paths that were statistically significant and remained 

statistically significant when compared with the bootstrap procedure (see Figure 15).   

To examine the meditational model with behaviour mediated by protection 

motivation, bootstrapping was used to examine indirect effects. In this analysis, indirect 

paths were examined separately constraining all other paths to zero. All indirect paths 

were statistically significant except for the path between response costs to blood glucose 

monitoring mediated by protection motivation (see Table 27). Preliminary examination of 

the model for Type 1 diabetes revealed substantial skewness and kurtosis for the blood 
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Figure 15. Final Protection Motivation Theory structural model of blood glucose monitoring adherence for individuals with Type 2 

diabetes. For clarity, values for (e) error terms and covariances between latent variables are not presented. All values are 

standardized. PS = Perceived Severity items; PV = Perceived Vulnerability items; PMTRE = Response Efficacy items; SE = Self-

Efficacy/Perceived Behavioural Control Questionnaire items; RCB = Response Costs items; SHAIMAI = Short Form Health 

Anxiety Inventory Main Scale; STAISTA = State Trait Anxiety Inventory State Subscale; STAITRA = State Trait Anxiety 

Inventory Trait Subscale; ISDSCA = Summary of Diabetes Self-Care Inventory Intention items; T1SDSC = Summary of Diabetes 

Self-Care Inventory Time 1 Follow-up items.   

*p < .05. **p < .01. ***p < .001.  
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Table 27 

Indirect Effects for the Protection Motivation Theory Blood Glucose Monitoring 

Adherence Model 

Mediator 

Variable 

Path β (standardized path 

coefficient and product) 

Indirect 

effect 

(Β)
a 

SE
a
 95% CI for 

indirect 

effect
a
 

Protection 

Motivation 

     

 RE – BGM .26 X .85 = .22 .55 .24 .11 to 1.06* 

 RC – BGM -.11 X .85 = -.09 -.09 .09 -.28 to .10 

 Self-Efficacy – 

BGM 

.35 X .85 = .30 1.10 .41 .40 to 1.97* 

Anxiety      

 PV – BGM .41 X -.23 = -.10 -.04 .02 -.10 to -.01* 

 RC – BGM .48 X -.24 = -.12 -.09 .04 -.18 to -.03* 

 Self-Efficacy – 

BGM 

-.44 X -.26 = .11 .32 .20 .07 to .78* 

Note. BGM = Blood Glucose Monitoring; SE = Standard Error; CI = Confidence Interval; 

RE = Response Efficacy; RC = Response Costs; PV = Perceived Vulnerability. Note that 

the β values are not identical to the values seen in the Figure as the other paths were 

constrained to zero for the examination of indirect paths.   
a
 These values are based on the unstandardized path coefficients. 

* This value is statistically significant (p < .05) because the 95% confidence interval 

excludes zero. 
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glucose monitoring adherence items as described above in the TPB blood glucose 

monitoring section, thus invariance testing for participants with Type 1 and Type 2 could 

not be conducted.  

3.4.2.2.2 Diet. 

To examine dietary adherence using PMT, items from the PMTQ were used as 

measured variables of the latent variables of perceived vulnerability (PV1 Parcel = items 

PMTQ Perceived Vulnerability 2, 5, 8, 12, 15; PV2 Parcel = PMTQ Perceived 

Vulnerability items 3, 6, 10, 13; PV3 Parcel = PMTQ Perceived Vulnerability Items 4, 7, 

11, 14), perceived severity (PMTQ Perceived Severity item 4, PS1 Parcel = PMTQ 

Perceived Severity items 6, 9, 12, 16; PS2 Parcel = PMTQ Perceived Severity items 7, 

10, 14, 17; PS3 Parcel = PMTQ Perceived Severity items 8, 11, 15), response costs 

(RCD1 Parcel = PMTQ Response Costs items 22, 25, 28, 31; RCD2 Parcel = PMTQ 

Response Costs items 23, 26, 29, 32; RCD3 Parcel = PMTQ Response Costs items 24, 

27, 30, 33), and response efficacy (item PMTQ Response Efficacy 3). Items from the 

SE/PBC-Q were used as measured variables of the latent variable self-efficacy (items 3, 

44, 52, 56, 60). See Figure 9. 

A total of 152 individuals with Type 2 diabetes were included in the analyses for the 

PMT dietary adherence model. After excluding outliers (see Appendix N for further 

detail), 149 participants were included in the analyses. For the measurement model, the 

fit indices were as follows: χ
2 

(297) = 596.36, p < .001 (Bollen-Stine = p < .001); χ
2
/df = 

2.01; NFI = .78; GFI = .78; CFI = .87; and RMSEA = .083 [90% CI = .073, .092]. These 

results revealed poor model fit. After modifications (see Appendix N for further details), 
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the fit indices were as follows: χ
2
(182) = 313.47; χ

2
/df = 1.72; NFI = .86; GFI = .85; CFI 

= .94; and RMSEA = .070 [90% CI = .057, .083]. All measured variables had statistically 

significant loadings on the latent variables at p < .001 (see Table 28). Correlations 

between latent variables for the measurement model are shown in Table 29. Not all 

correlations were statistically significant suggesting the independence of some of the 

exogenous variables (e.g., perceived severity and self-efficacy among others) and lack of 

association between other latent variables and intention (e.g., perceived severity) or 

treatment adherence (e.g., perceived severity, perceived vulnerability). No further 

improvements to model fit could be found and the model fit was adequate, thus this 

model was accepted. As reported above, preliminary analyses revealed potential 

multivariate non-normality of the data. Bootstrapping was used to investigate the 

difference in parameter estimates and covariances between latent variables from the 

maximum-likelihood procedure. Differences between estimates were small and all p 

values remained statistically significant using the corrected confidence intervals from the 

bootstrap (see Table 28).  

Following examination of the measurement model, the structural model was 

examined to test the paths between the latent variables. Fit indices for the structural 

model were as follows: χ
2
 (187) = 333.36, p < .001; Bollen-Stine bootstrap p = .003; 

χ
2
/df= 1.78; NFI = .85; GFI = .84; CFI = .93; and RMSEA = .073 [90% CI = .060, .085]. 

In this model, numerous paths to protection motivation were statistically nonsignificant 

(p > .05), including anxiety (β = -.09), perceived vulnerability (β = -.16), self-efficacy (β 

= .22), response costs (β = -.03) and perceived severity (β = .01). Paths to anxiety were 
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Table 28 

Unstandardized and Standardized Regression Weights for the Protection Motivation 

Theory Diet Measurement Model 

Latent and Measurement 

Variable 

Unstandardized SE CR Standardized Bootstrap 

p values 

Perceived Vulnerability      

PV1 1.00 --- --- .92
a
 --- 

PV2 .59 .05 12.20 .77 .001 

PV3 .84 .05 17.29 .94 .001 

Response Costs      

RC1 1.00 --- --- .81
 a
 --- 

RC2 .95 .09 10.88 .83 .001 

RC3 .99 .09 11.07 .85 .001 

Perceived Severity      

PS1 1.00 --- --- .94
 a
 --- 

PS2 .62 .03 20.43 .92 .001 

PS3 .74 .04 21.22 .93 .001 

Self-Efficacy      

SE44 1.00 --- --- .68
 a
 --- 

SE52 1.04 .15 7.00 .66 .001 

SE56 1.25 .16 7.92 .89 .001 
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Response Efficacy      

RE3 1.00 --- --- .60
 a
 --- 

Anxiety      

Trait 1.00 --- --- .90
 a
 --- 

State 1.03 .08 12.61 .87 .002 

Health .43 .05 9.36 .69 .001 

Protection Motivation      

SDSCA-I 1 1.00 --- --- .87
 a
 --- 

SDSCA-I 2 1.04 .10 10.83 .78 .001 

SDSCA-I 4 1.09 .10 11.10 .80 .001 

Dietary Adherence      

T1SDSCA 1 1.00 --- --- .77
 a
 --- 

T1SDSCA 2 1.12 .13 8.64 .74 .001 

T1SDSCA 4 1.17 .13 8.98 .77 .001 

Note. All regression weights were statistically significant at p < .001. CR is the z score 

that results from dividing the unstandardized estimate by the estimate of its standard 

error. SE = Standard Error; PV = Perceived Vulnerability items from the Protection 

Motivation Theory Questionnaire; RC = Response Costs items from the Protection 

Motivation Theory Questionnaire; PS = Perceived Severity items from the Protection 

Motivation Theory Questionnaire; RE = Response Efficacy items from the Protection 

Motivation Theory Questionnaire; SE = Self-Efficacy/Perceived Behavioural Control 

Questionnaire items; ISDSCA = Summary of Diabetes Self-Care Activities Questionnaire 

– Intention items; T1SDSCA = Summary of Diabetes Self-Care Activities Questionnaire 

One Week Follow-Up items  
a 
These values were fixed at one and not tested. 
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Table 29  

Correlations among Latent Variables for the Protection Motivation Theory Diet Measurement Model 

Latent Variable 1 2 3 4 5 6 7 8 

1. Perceived Severity --- .41*** -.05 .23* .17 .21* -.05 -.01 

2. Perceived Vulnerability  --- -.14 .37*** .02 .39*** -.24* -.18 

3. Self-Efficacy   --- -.37*** .49*** -.27** .35*** .54*** 

4. Response Costs    --- -.27* .60*** -.28** -.40*** 

5. Response Efficacy     --- -.21 .43*** .28* 

6. Anxiety      --- -.29** -.36*** 

7. Protection Motivation       --- .79*** 

8. Dietary Adherence        --- 

Note. All statistically significant correlations remained statistically significant (p ≤ .05) after using the corrected p values from the 

bootstrap procedure. All statistically nonsignificant correlations remained nonsignificant after using the corrected p values from the 

bootstrap procedure.  

* p < .05. ** p < .01. *** p < .001. 
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also statistically nonsignificant, including perceived severity (β = .03), response efficacy 

(β = -.07), and self-efficacy (β = -.04). Removal of the paths with β values less than .10 

created little change in model fit: χ
2
(193) = 335.65;

 
χ

2
/df = 1.74; NF I= .85; GFI = .84; 

CFI = .93; and RMSEA = .071 [90% CI = .058, .083]. An examination of the 

modification indices at this step suggested that the parcel RCD2 also loaded on dietary 

adherence in addition to response costs. Since the items were assigned to this parcel 

arbitrarily, the items comprising this parcel were examined separately revealing that item 

23 from the PMTQ response costs subscale also loaded on protection motivation and 

dietary adherence and was thus removed from the parcel for the remainder of the 

analyses. Following this step model fit was adequate: χ
2
(193) = 318.35;

 
χ

2
/df = 1.65; NFI 

= .86; GFI = .85; CFI = .94; and RMSEA = .066 [90% CI = .053, .079]. Paths that were 

statistically non-significant in the initial model and left in the model became statistically 

significant at this step.  

For the model, 65.3% of the variance in dietary adherence was accounted for by 

the predictors of the model (perceived vulnerability, response efficacy, response costs, 

self-efficacy, protection motivation, anxiety) and 27.8% of the variance in protection 

motivation was accounted for by the variables in the model (perceived vulnerability, self-

efficacy, response efficacy). All paths that were statistically significant remained 

statistically significant when compared with the bootstrap procedure (see Figure 16). To 

examine the meditational model with behaviour mediated by protection motivation and 

anxiety, bootstrapping was used to examine indirect effects. In this analysis, indirect 

paths were examined separately constraining all other paths to zero. All indirect paths 
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Figure 16. Final Protection Motivation Theory structural model of dietary adherence for individuals with Type 2 Diabetes. For 

clarity, values for (e) error terms and covariances between latent variables are not presented. All values are standardized. PS = 

Perceived Severity items; PV = Perceived Vulnerability items; PMTRE = Response Efficacy items; SE = Self-

Efficacy/Perceived Behavioural Control Questionnaire items; RCD = Response Costs items; SHAIMAI = Short Form Health 

Anxiety Inventory Main Scale; STAISTA = State Trait Anxiety Inventory State Subscale; STAITRA = State Trait Anxiety 

Inventory Trait Subscale; ISDSCA = Summary of Diabetes Self-Care Inventory Intention items; T1SDSC = Summary of 

Diabetes Self-Care Inventory Time 1 Follow-up items.   

*p < .05. **p < .01. ***p < .001. 



 

 

 

Diabetic Treatment Adherence     169 

 

 

examined were statistically significant (see Table 30).  

The fit indices for the model for individuals with Type 1 diabetes were as follows: 

χ
2 

= 352.85; df = 193; χ
2
/df = 1.83; NFI = .84; GFI = .84; CFI = .92; and RMSEA = .073 

[90% CI = .061, .085]. Fit indices for Type 1 diabetes model were adequate, thus 

invariance analyses were conducted. The configural model, a combined model for Type 1 

(n = 155) and Type 2 (n = 149) diabetes for tests of invariance, revealed adequate fit 

indices: χ
2 

= 671.19; df = 386; χ
2
/df = 1.74; NFI = .85; GFI = .84; CFI = .93; and RMSEA 

= .049 [90% CI = .043, .056]. For this first comparison with the model with equality 

constraints on all factor loadings, change in χ
2
, CFI, and overlap between RMSEA 

confidence intervals suggested a lack of group differences (see Table 31 for invariance 

analyses). Following the examination of fit between the measured variables and 

corresponding latent variables, an examination of the fit between latent variables 

according to the specified paths was undertaken. First, all paths were constrained along 

with all factor loadings and second, all covariances were constrained along with all factor 

loadings and paths. This model was then compared to the configural model suggesting no 

differences between groups according to change in χ
2
, CFI and the overlap between 

RMSEA confidence intervals.  

For individuals with Type 1 diabetes, 48.8% of the variance in dietary adherence 

was accounted for by the predictors of the model (response efficacy, perceived 

vulnerability, self-efficacy, response costs, protection motivation, anxiety) and 29.0% of 

the variance in protection motivation was accounted for by the variables in the model 

(perceived vulnerability, self-efficacy, response efficacy). See Figure 17 for the dietary
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Table 30 

Indirect Effects for Protection Motivation Theory Dietary Adherence Model  

Mediator 

Variable 

Path β (standardized path 

coefficient and product) 

Indirect 

effect 

(Β)
a 

SE
a
 95% CI for 

indirect 

effect
a
 

Protection 

Motivation 

     

 RE – Diet .48 X .79 = .38 1.03 .43 .39 to 1.91* 

 PV-Diet -.24 X .79 = -.19 -.08 .03 -.15 to -.01* 

 Self-Efficacy-

Diet 

.46 X .81 = .38 .47 .17 .22 to .86* 

Anxiety      

 PV - Diet .40 X -.36 = -.14 -.06 .03 -.13 to -.02* 

 RC - Diet .61 X -.37 = -.23 -.11 .04 -.20 to -.05* 

a
 These values are based on the unstandardized path coefficients. SE = Standard Error; CI 

= Confidence Interval; PV = Perceived Vulnerability; RE = Response Efficacy; RC = 

Response Costs. Note that the β values are not identical to the values seen in the Figure as 

the other paths were constrained to zero for the examination of indirect paths. 

* This value is statistically significant (p < .05) because the 95% confidence interval 

excludes zero. 



 

 

 

Diabetic Treatment Adherence     171 

 

 

Table 31 

Testing for Invariance across Type 1 and Type 2 Diabetes for Protection Motivation 

Theory Dietary Adherence. 

 Configural Model All factor loadings 

constrained 

Factor 

loadings and 

paths 

constrained 

Factor loadings, 

paths, & 

covariances 

constrained 

χ
2
 671.19 688.00 698.41 710.92 

∆ χ
2
 --- 16.81 27.22 39.73 

df 386 400 407 417 

∆ df --- 14 21 31 

CFI .928 .927 .926 .926 

∆ CFI --- .001 .002 .002 

RMSEA 

[90% CI] 

.049  

[.043, .056] 

.049 

[.043, .055] 

.049  

[.043, .055] 

.048 

[.042, .054] 

Note. All models are compared to the configural model. CFI = Comparative Fit Index; 

RMSEA = Root Mean Square of Approximation; CI = Confidence Interval 
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Figure 17. Final Protection Motivation Theory structural model of dietary adherence for individuals with Type 1 Diabetes. For 

clarity, values for (e) error terms are not presented. All presented values are standardized. PS = Perceived Severity items; PV = 

Perceived Vulnerability items; PMTRE = Response Efficacy items; SE = Self-Efficacy/Perceived Behavioural Control 

Questionnaire items; RCD = Response Costs items; SHAIMAI = Short Form Health Anxiety Inventory Main Scale; STAISTA 

= State Trait Anxiety Inventory State Subscale; STAITRA = State Trait Anxiety Inventory Trait Subscale; ISDSCA = Summary 

of Diabetes Self-Care Inventory Intention items; T1SDSC = Summary of Diabetes Self-Care Inventory Time 1 Follow-up items.   

*p < .05. **p < .01. ***p < .001. 



 

 

 

Diabetic Treatment Adherence     173 

 

 

adherence model for individuals with Type 1 diabetes. As seen in this figure, the paths 

from perceived vulnerability to anxiety (β = .14) and perceived vulnerability to protection 

motivation (β = .02) were not statistically significant for the individuals with Type 1 

diabetes. An examination of the mediators of dietary adherence for individuals with Type 

1 diabetes revealed that all indirect effects were statistically significant with the exception 

of the path from perceived vulnerability to dietary adherence mediated by protection 

motivation (see Table 32).  

3.4.2.2.3 Exercise. 

To examine exercise adherence using PMT, items from the PMTQ were used as 

measured variables of the latent variables of perceived vulnerability (PV1 Parcel = items 

PMTQ Perceived Vulnerability 2, 5, 8, 12, 15; PV2 Parcel = PMTQ Perceived 

Vulnerability items 3, 6, 10, 13; PV3 Parcel = PMTQ Perceived Vulnerability Items 4, 7, 

11, 14), perceived severity (PMTQ Perceived Severity item 3, PS1 Parcel = PMTQ 

Perceived Severity items 6, 9, 12, 16; PS2 Parcel = PMTQ Perceived Severity items 7, 

10, 14, 17; PS3 Parcel = PMTQ Perceived Severity items 8, 11, 15), response costs 

(RCE1 Parcel = PMTQ Response Costs items 34, 37, 40, 43, 46; RCE2 Parcel = PMTQ 

Response Costs items 35, 38, 41, 44; RCE3 Parcel = PMTQ Response Costs items 36, 

39, 42, 45), and response efficacy (item PMTQ Response Efficacy 4). Items from the 

SE/PBC-Q were used as measured variables of the latent variable self-efficacy (items 4, 

43, 47, 51, 55, 59). See Figure 10. 

A total of 149 participants with Type 2 diabetes were included in the analyses for 

the PMT exercise adherence model. After excluding an outlier (see Appendix N for 



 

 

 

Diabetic Treatment Adherence     174 

 

 

Table 32 

Indirect Effects for Protection Motivation Theory Dietary Adherence Model with 

Individuals with Type 1 Diabetes 

Mediator 

Variable 

Path β (standardized path 

coefficient and product) 

Indirect 

effect 

(Β)
a 

SE
a
 95% CI for 

indirect 

effect
a
 

Protection 

Motivation 

     

 RE – Diet .40 X .71 = .28 .42 .17 .17 to .83* 

  Self-Efficacy - 

Diet 

.63 X .71 = .38 .39 .10 .20 to .59* 

 PV - Diet -.06 X .71 = -.04 -.02 .03 -.08 to .05 

Anxiety      

 RC- Diet .48 X -.43 = -.21 -.12 .04 -21 to -.06* 

 PV - Diet .34 X -.42 = -.14 -.06 .02 -.11 to -.03* 

a
 These values are based on the unstandardized path coefficients. SE = Standard Error; CI 

= Confidence Interval; RE = Response Efficacy; PV = Perceived Vulnerability; RC = 

Response Costs. Note that the β values are not identical to the values seen in the Figure as 

the other paths were constrained to zero for the examination of indirect paths. 

* This value is statistically significant (p < .05) because the 95% confidence interval 

excludes zero. 
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further details), 148 participants were included in analyses. For the measurement model, 

the fit indices were as follows: χ
2 

(225) = 407.6, p < .001 (Bollen-Stine = p < .001); χ
2
/df 

= 1.81; NFI = .85; GFI = .81; CFI = .92; and RMSEA = .074 [90% CI = .063, .086]. 

After modifications (see Appendix N for further details), the fit indices were as follows: 

χ
2
(162) = 244.81; χ

2
/df = 1.51; NFI = .90; GFI = .87; CFI = .96; and RMSEA = .059 

[90% CI = .043, .074]. All measured variables had statistically significant loadings on the 

latent variables at p < .001 (see Table 33). Correlations between latent variables for the 

measurement model are shown in Table 34. Not all correlations were statistically 

significant suggesting the independence of some of the exogenous variables (e.g., 

perceived severity and self-efficacy among others) and lack of association between other 

latent variables and intention (e.g., perceived severity, perceived vulnerability, anxiety) 

or treatment adherence (e.g., perceived severity). No further improvements to model fit 

could be found and the fit indices revealed adequate to good model fit, thus this model 

was accepted. As reported above, preliminary analyses revealed potential multivariate 

nonnormality of the data. Bootstrapping was used to investigate the difference in 

parameter estimates and covariances between latent variables from the maximum-

likelihood procedure. Differences between estimates were small and all p values 

remained statistically significant using the corrected confidence intervals from the 

bootstrap (see Table 33).  

Following examination of the measurement model, the structural model was 

examined to test the paths between the latent variables. Fit indices for the structural 

model were as follows: χ
2
 (167) = 251.53, p < .001; Bollen-Stine bootstrap p = .033; χ

2
/df 
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Table 33 

Unstandardized and Standardized Regression Weights for the Protection Motivation 

Theory Exercise Measurement Model. 

Latent and Measurement 

Variable 

Unstandardized SE CR Standardized Bootstrap 

p values 

Perceived Vulnerability      

PV1 1.00 --- --- .92
a
 --- 

PV2 .61 .05 12.42 .78 .001 

PV3 .85 .05 17.59 .94 .001 

Response Costs      

RC1 1.00 --- --- .88
a
 --- 

RC2 .86 .06 14.88 .90 .001 

RC3 .83 .06 14.31 .87 .001 

Perceived Severity      

PS1 1.00 --- --- .92
a
 --- 

PS2 1.06 .06 18.96 .92 .001 

PS3 .80 .04 20.89 .95 .001 

Self-Efficacy      

SE43 1.00 --- --- .68
 a
 --- 

SE51 1.24 .19 6.48 .60 .001 

SE55 1.38 .19 7.29 .69 .001 
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SE59 1.68 .21 7.96 .77 .002 

Response Efficacy      

RE4 1.00 --- --- .50
 a
 --- 

Anxiety      

Trait 1.00 --- --- .88
 a
 --- 

State 1.07 .08 12.97 .88 .001 

Health .45 .05 9.75 .71 .001 

Protection Motivation      

ISDSCA 5 1.00 --- --- .94
 a
 --- 

ISDSCA 6 1.02 .06 16.69 .92 .002 

Dietary Adherence      

T1SDSCA 5 1.00 --- --- .93
 a
 --- 

T1SDSCA 6 .96 .07 13.64 .87 .001 

Note. All standardized regression weights were statistically significant at p < .001. CR is 

the z score that results from dividing the unstandardized estimate by the estimate of its 

standard error. SE = Standard Error; PV = Perceived Vulnerability items from the 

Protection Motivation Theory Questionnaire; RC = Response Costs items from the 

Protection Motivation Theory Questionnaire; PS = Perceived Severity items from the 

Protection Motivation Theory Questionnaire; RE = Response Efficacy items from the 

Protection Motivation Theory Questionnaire; SE = Self-Efficacy/Perceived Behavioural 

Control Questionnaire items; ISDSCA = Summary of Diabetes Self-Care Activities 

Questionnaire – Intention items; T1SDSCA = Summary of Diabetes Self-Care Activities 

Questionnaire One Week Follow-Up items  
a 
These values were fixed at one and not tested. 
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Table 34 

Correlations among Latent Variables for the Protection Motivation Theory Exercise Measurement Model. 

Latent Variable 1 2 3 4 5 6 7 8 

1. Perceived Severity --- .40*** -.06 .16 .07 .25** .04 .01 

2. Perceived Vulnerability  --- -.23** .41*** -.01 .42*** -.15 -.23** 

3. Self-Efficacy   --- -.63*** .38*** -.57*** .55*** .63*** 

4. Response Costs    --- -.22* .54*** -.53*** -.52***

5. Response Efficacy     --- -.19 .35*** .29** 

6. Anxiety      --- -.15 -.30** 

7. Protection Motivation       --- .73*** 

8. Exercise Adherence        --- 

Note. All statistically significant correlations remained statistically significant (p ≤ .05) after using the corrected p values from the 

bootstrap procedure.  

* p < .05. ** p < .01. *** p < .001. 
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= 1.51; NFI = .90; GFI = .86; CFI = .96; and RMSEA = .059 [90% CI = .043, .073]. 

These fit indices suggest good model fit according to the previously presented discussion 

on model fit indices. In this model, numerous paths were statistically nonsignificant  (p > 

.05): paths to protection motivation including perceived vulnerability (β = -.07), response 

efficacy (β = .15), and perceived severity (β = .07) and paths to anxiety including 

perceived severity (β = .11), response efficacy (β = .003), and response costs (β = .19). 

Removal of these paths created little change in model fit: χ
2
(170) = 252.58;

 
χ

2
/df = 1.49; 

NFI = .90; GFI = .86; CFI = .96; and RMSEA = .057 [90% CI = .042, .072]. These 

indices suggest adequate to good model fit. For the model, 59.3% of the variance in 

exercise adherence was accounted for by the predictors of the model (perceived 

vulnerability, response efficacy, self-efficacy, response costs, anxiety, protection 

motivation) and 47.5% of the variance in protection motivation was accounted for by the 

variables in the model (perceived vulnerability and perceived severity mediated by 

anxiety, response efficacy, self-efficacy, response costs, anxiety). All paths that were 

statistically significant remained statistically significant when compared with the 

bootstrap procedure (see Figure 18). An examination of the meditational model revealed 

all indirect effects were statistically significant, except for the path between perceived 

vulnerability and protection motivation mediated by anxiety and the path between anxiety 

and exercise adherence mediated by protection motivation (see Table 35).  

The fit indices for the model for individuals with Type 1 diabetes were as follows: 

χ
2 

= 264.22; df = 170; χ
2
/df = 1.55; NFI = .88; GFI = .85; CFI = .95; and RMSEA = .061 

[90% CI = .046, .075]. Since the fit indices demonstrated good fit for the model for 
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Figure 18. Final Protection Motivation Theory structural model of exercise adherence for individuals with Type 2 Diabetes. For 

clarity, values for (e) error terms and covariances between latent variables are not presented. All values are standardized. PS = 

Perceived Severity items; PV = Perceived Vulnerability items; PMTRE = Response Efficacy items; SE = Self-Efficacy/Perceived 

Behavioural Control Questionnaire items; RCE = Response Costs items; SHAIMAI = Short Form Health Anxiety Inventory 

Main Scale; STAISTA = State Trait Anxiety Inventory State Subscale; STAITRA = State Trait Anxiety Inventory Trait 

Subscale; ISDSCA = Summary of Diabetes Self-Care Inventory Intention items; T1SDSC = Summary of Diabetes Self-Care 

Inventory Time 1 Follow-up items.   

*p < .05. **p < .01. ***p < .001. 
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Table 35 

Indirect Effects for Protection Motivation Theory Exercise Adherence Model  

Mediator 

Variable 

Path β (standardized path 

coefficient and product) 

Indirect 

effect (Β)
a 

SE
a
 95% CI for 

indirect effect
a
 

PM      

 SE – Exercise .62 X .74 = .46 .91 .20 .63 to 1.41* 

 RC – Exercise -.55 X .73 = -.40 -.21 .04 -.29 to -.15* 

 RE - Exercise .41 X .73 = .30 1.11 .36 .51 to 1.93* 

 Anx - Exercise -.17 X .73 = -.13 -.03 .02 -.06 to .00 

Anxiety      

 PV - Exercise .44 X -.32 = -.14 -.08 .03 -.14 to -.03* 

 PS - Exercise .25 X -.31 = -.08 -.04 .02 -.10 to -.01* 

 SE - Exercise -.64 X -.36 = .23 .41 .18 .14 to .89* 

 RC – Exercise .58 X -.34 = -.20 -.09 .03 -.16 to -.03* 

 SE – PM -.63 X -.19 = .12 .27 .14 .05 to .57* 

 PV – PM .43 X -.15 = -.07 -.05 .03 -.10 to .00 

 RC - PM .57 X -.18 = -.11 -.06 .03 -.12 to -.01* 

 PS - PM .25 X -.14 = -.04 -.03 .02 -.06 to -.00* 

Note. PM = Protection Motivation; SE = Self-Efficacy; RC = Response Costs; PS = 

Perceived Severity; RE = Response Efficacy; Anx = Anxiety; PV = Perceived 

Vulnerability; SE = Standard Error; CI = Confidence Interval. Note that the β values are 

not identical to the values seen in the Figure as the other paths were constrained to zero 

for the examination of indirect paths. 
a
 These values are based on the unstandardized path coefficients. CR is the z score that 

results from dividing the unstandardized estimate by the estimate of its standard error. 

* This 95% confidence interval excludes zero and is statistically significant (p < .05). 
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individuals with Type 1 diabetes, invariance analyses were conducted. The configural 

model, a combined model for Type 1 (n = 151) and Type 2 diabetes (n = 148) for tests of 

invariance, revealed good fit indices: χ
2 

= 516.80; df = 340; χ
2
/df = 1.52; NFI = .89; GFI 

= .86; CFI = .96; and RMSEA = .042 [90% CI = .034, .049]. For this first comparison 

with the model with equality constraints on all factor loadings, no difference between 

groups were found according to change in χ
2
, CFI, or overlap between RMSEA 

confidence intervals (see Table 36 for invariance analyses). Following the examination of 

fit between the measured variables and corresponding latent variables, an examination of 

the fit between latent variables according to the specified paths was undertaken. First, all 

paths and factor loadings were constrained and this model was compared to the 

configural model. Change in χ
2
 suggested group differences; however, change in CFI and 

overlap between RMSEA confidence intervals suggested a lack of group differences.
 

Next, all factor loadings were constrained along with all paths and all covariances. This 

model was then compared to the configural model with change in χ
2
 suggesting group 

differences; however, change in CFI and the overlap between RMSEA confidence 

intervals suggesting a lack of group differences. Despite the suggestion of structural 

invariance, for individuals with Type 1 diabetes the path from anxiety to exercise 

adherence (β = -.02, p > .05) was not statistically significant and the path from response 

costs to anxiety (β = .25, p < .05) was statistically significant. 
 

For individuals with Type 1 diabetes, 68.4% of the variance in exercise adherence 

was accounted for by the predictors in the model (perceived severity, response efficacy, 

self-efficacy, response costs, perceived vulnerability, anxiety, protection motivation) and 
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Table 36 

Testing for Invariance across Type 1 and Type 2 Diabetes for Protection Motivation 

Theory Exercise Adherence. 

 Configural 

Model 

All factor loadings 

constrained 

Factor loadings 

& paths 

constrained 

Factor loadings, 

paths, & covariances 

constrained 

χ
2
 516.80 534.03 561.75 566.53 

∆ χ
2
 --- 17.23 44.95** 49.73* 

df 340 352 363 373 

∆ df --- 12 23 33 

CFI .958 .957 .953 .954 

∆ CFI --- .001 .005 .004 

RMSEA 

[90% CI] 

.042  

[.034, .049] 

.042 

 [.034, .049] 

.043 

[.036, .050] 

.042  

[.035, .049] 

Note. All models are compared to the configural model. CFI = Comparative Fit Index; 

RMSEA = Root Mean Square of Approximation; CI = Confidence Interval 

*p < .05. **p < .01 ***p < .001.
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48.1% of the variance in protection motivation was accounted for by the variables in the 

model (response efficacy, self-efficacy, response costs, anxiety, perceived severity and 

perceived vulnerability mediated by anxiety). See Figure 19. An examination of the 

mediators of exercise adherence for individuals with Type 1 diabetes revealed several 

statistically non-significant indirect effects. Statistically non-significant indirect effects 

were found for paths mediated by protection motivation, including the path from anxiety 

to exercise adherence along with several paths mediated by anxiety, including perceived 

vulnerability to exercise, perceived severity to exercise, self-efficacy to exercise, 

response costs to exercise, perceived vulnerability to protection motivation, and 

perceived severity to protection motivation (see Table 37).  

3.4.3 Hypothesis 4. 

It was hypothesized that the TPB would better predict treatment adherence in 

individuals with diabetes than PMT. This was based on the larger body of research that 

has successfully applied TPB to adherence behaviours. To examine this hypothesis, the 

PMT and TPB were compared by examining model fit and percentage of variance in each 

adherence behaviour accounted for by each model. As the models are non-nested and 

involve common as well as unique variables, Akaike’s information criterion (AIC) was 

also compared as AIC adjusts for model complexity with smaller values representing a 

better model (R. B. Kline, 2005; Rust, Lee, & Valente, 1995). A review of Table 9 

reveals that TPB and PMT variables accounted for roughly equivalent percentage of 

variance in each adherence behaviour. Specifically, 72.8% of variance in blood glucose 
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 Figure 19. Final Protection Motivation Theory structural model of exercise adherence for individuals with Type 1 Diabetes. For 

clarity, values for (e) error terms are not presented. All presented values are standardized. PS = Perceived Severity items; PV = 

Perceived Vulnerability items; PMTRE = Response Efficacy items; SE = Self-Efficacy/Perceived Behavioural Control 

Questionnaire items; RCE = Response Costs items; SHAIMAI = Short Form Health Anxiety Inventory Main Scale; STAISTA = 

State Trait Anxiety Inventory State Subscale; STAITRA = State Trait Anxiety Inventory Trait Subscale; ISDSCA = Summary of 

Diabetes Self-Care Inventory Intention items; T1SDSC = Summary of Diabetes Self-Care Inventory Time 1 Follow-up items.   

*p < .05. **p < .01. ***p < .001. 
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Table 37 

Indirect Effects for Protection Motivation Theory Exercise Model for Type 1 Diabetes 

Mediator 

Variable 

Path β (standardized path 

coefficient and product) 

Indirect 

effect (Β)
a 

SE
a
 95% CI for 

indirect effect
a
 

PM      

 SE – Exercise .67 X .82 = .55 .76 .22 .44 to 1.32* 

 RC - Exercise -.55 X .83 = -.46 -.18 .04 -.26 to -.12* 

 RE - Exercise .41 X .82 = .33 .73 .20 .37 to 1.17* 

 Anx-Exercise -.16 X .82 = -.13 -.02 .02 -.06 to .00 

Anxiety      

 PV – Exercise .33 X -.14 = -.05 -.02 .02 -.06 to .01 

 PS - Exercise .22 X -.14 = -.03 -.02 .01 -.05 to .00 

 SE - Exercise -.52 X -.17 = .09 .12 .10 -.03 to .35 

 RC-Exercise .51 X -.17 = -.09 -.04 .03 -.09 to 1.57 

 SE – PM -.52 X -.20 = .10 .15 .11 .01 to .42* 

 PV - PM .32 X -.16 = -.05 -.03 .02 -.06 to .01 

 RC – PM .51 X -.20 = -.10 -.04 .03 -.10 to -.01* 

 PS - PM .21 X -.17 = -.04 -.02 .02 -.06 to .00 

Note. SE = Self-Efficacy; PV = Perceived Vulnerability; PS = Perceived Severity; RE = 

Response Efficacy; RC = Response Costs; Anx = Anxiety; PM = Protection 

Motivation; SE = Standard Error; CI = Confidence Interval. The β values are not 

identical to the values seen in the Figure as the other paths were constrained to zero for 

examination of indirect paths. 
a
 These values are based on the unstandardized path coefficients. CR is the z score that 

results from dividing the unstandardized estimate by the estimate of its standard error. 

* This 95% confidence interval excludes zero and is statistically significant (p < .05).
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monitoring adherence was accounted for by TPB and 74.5% for PMT. For dietary 

adherence, TPB accounted for 54.3% of the variance for individuals with Type 1 diabetes 

and 67.2% of the variance for individuals with Type 2 diabetes, whereas PMT accounted 

for 48.8% of the variance in for individuals with Type 1 diabetes and 65.3% of the 

variance for individuals with Type 2 diabetes. Lastly, TPB accounted for 60% of the 

variance in exercise adherence for individuals with Type 2 diabetes and 66.8% of the 

variance for individuals with Type 1 diabetes, whereas PMT accounted for 59.3% of the 

variance in exercise adherence for individuals with Type 2 diabetes and 68.4% of the 

variance for individuals with Type 1 diabetes.  

An examination of the fit indices also reveals similar results for both models. For 

blood glucose monitoring adherence, PMT offers slightly better fit indices (CFI = .96 and 

RMSEA = .060 [.044, .076]) than TPB (CFI = .94 and RMSEA = .072 [.054, .090]). For 

dietary adherence in individuals with Type 2 diabetes, PMT also offers better fit indices 

(CFI = .94 and RMSEA = .066 [.053, .079]) than TPB (CFI = .90 and RMSEA = .080 

[.066, .094]). For exercise adherence in individuals with Type 2 diabetes, TPB offers 

better fit indices (CFI = .98 and RMSEA = .041 [.015, .060]) than PMT (CFI = .96 and 

RMSEA = .057 [.042, .072]). PMT offered slightly better fit indices for dietary adherence 

in individuals with Type 1 diabetes (CFI = .92, RMSEA = .073 [.061, .085]) according to 

RMSEA when compared to the TPB (CFI = .93, RMSEA = .082 [.067, .097]). Fit indices 

were similar for individuals with Type 1 diabetes between PMT (CFI = .95, RMSEA = 

.061 [.046, .075]) and TPB (CFI = .95, RMSEA = .063 [.046, .079]). According to a 

comparison of AIC values, across the models TPB offered consistently lower AIC values 
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(AIC = 251.96 for blood glucose monitoring; 378.62 for diet in individuals with Type 2 

diabetes; 343.24 for diet in individuals with Type 1 diabetes; 250.27 for exercise in 

individuals with Type 2 diabetes; 291.32 for exercise in individuals with Type 1 diabetes) 

than PMT (AIC = 346.97 for blood glucose monitoring; 438.35 for diet in individuals 

with Type 2 diabetes; 472.85 for diet in individuals with Type 1 diabetes; 374.58 for 

exercise in individuals with Type 2 diabetes; 386.22 for exercise in individuals with Type 

1 diabetes), suggesting TPB may be a better model than PMT.  

3.4.4. Exploratory analyses. 

 The results of the above analyses suggest that it may be possible to combine TPB 

and PMT. This combined model is presented in Figure 20. Preliminary exploratory 

analyses examining the combined model are presented in Appendix O for the interested 

reader. These results are presented in an Appendix since these analyses were exploratory 

and the data collected in this study did not allow for the best test of the combined model. 

The questionnaires used in this research, for instance, were developed specifically for an 

investigation of the models separately; thus, overlapping constructs were not taken into 

consideration. In the exploratory analyses, each treatment behaviour (diet, exercise, blood 

glucose monitoring) was analyzed in a separate structural equation model. In the end, the 

fit indices and amount of variance accounted for in each behaviour did not perform better 

than the original hypothesized model. 

3.4.5. Hypothesis 6. 

It was hypothesized that health anxiety would be associated with treatment 

adherence, including medication, exercise, diet, and blood glucose monitoring adherence. 
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Figure 20. Potential combined PMT/TPB model for diabetic treatment adherence with 

the addition of anxiety.   
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More specifically, it was hypothesized that this relationship would occur in an inverted 

U-shaped fashion with individuals with diabetes low and high in health anxiety revealing 

lower treatment adherence than those at more moderate levels of health anxiety. This 

hypothesis was based on previous research that has demonstrated that the relationship 

between diabetes-specific anxiety and treatment adherence in individuals with diabetes 

conforms to an inverted U-shaped function (i.e., Lawson et al., 2005; Strachan, 2005).  

To inform hypothesis 6, correlations between health anxiety and treatment 

adherence behaviours (medication, exercise, diet, blood glucose monitoring) were 

conducted. As described previously in the preface to examination of structural equation 

models (see page 99), relationships between anxiety constructs, including health anxiety, 

and treatment behaviours were examined to determine if the relationships conformed to a 

U-shaped relationship as opposed to a linear relationship. This was accomplished by 

examining residuals scatterplots and regression analyses with linear, quadratic, and cubic 

relationships entered in different steps. None of the relationships between health anxiety 

and treatment behaviours revealed indications of non-linearity, therefore correlations 

were deemed to be an appropriate analysis. As seen in Table 38, statistically significant 

negative correlations were found between SHAI scores and dietary adherence for both 

Type 1 and 2 diabetes groups. Statistically significant negative correlations were found 

between SHAI scores and exercise adherence for individuals with Type 2 diabetes but not 

Type 1 diabetes. Correlations between the SHAI and blood glucose monitoring and 

medication adherence were not statistically significant for either group. 
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Table 38 

Correlations between Treatment Adherence Measures and Health Anxiety 

 SHAI-Main 

Scale 

 HCQ-Difficulty 

Coping 

 HCQ-Inadequate 

Medical Support 

 HCQ- 

Awfulness of 

Illness 

 HCQ-Likelihood 

of Illness 

 Type 1 Type 2  Type 1 Type 2  Type 1 Type 2  Type 1 Type 2  Type 1 Type 2 

Dietary Adherence 

SDSCA-R Diet -.21** -.35***  -.21** -.35***  -.17 -.17  -.08 -.18  -.09 -.25*** 

T1 SDSCA Diet -.21** -.19  -.24** -.36***  -.17 -.18  -.14 -.19  -.04 -.20** 

T2 SDSCA Diet -.21** -.18  -.27** -.33***  -.22 -.13  -.10 -.19  -.13 -.11 

Exercise Adherence 

SDSCA-R Exercise -.08 -.26***  -.11 -.22**  -.21** -.03  -.05 -.22**  -.09 -.24** 

T1 SDSCA Exercise -.11 -.22**  -.11 -.28***  -.10 -.07  -.05 -.28***  -.08 -.21** 

T2 SDSCA Exercise -.03 -.25**  -.10 -.29***  -.10 .001  -.05 -.34***  -.14 -.21 
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Blood Glucose Monitoring Adherence 

SDSCA-R BGM -.14 -.08  -.14 -.20**  -.06 .05  -.06 -.12  .07 -.12 

T1 SDSCA BGM .04 -.04  -.06 -.13  -.04 .004  .04 -.12  .12 -.08 

T2 SDSCA BGM .08 -.04  .08 -.16  .03 -.02  .14 -.11  .06 -.08 

Medication Adherence  

SDSCA-R Medication -.11 -.08  -.18 -.10  -.17 -.06  -.10 -.02  -.07 -.13 

T1 SDSCA Medication -.09 -.02  -.22** .02  -.25** -.02  -.17 .07  -.10 -.15 

T2 SDSCA Medication .05 -.04  -.11 -.001  -.11 .02  -.01 .03  .003 -.08 

Note. SDSCA-R = Summary of Diabetes Self-Care Activities Revised; T1 SDSCA = Summary of Diabetes Self-Care Activities one 

week follow up administration; T2 SDSCA = Summary of Diabetes Self-Care Activities two week follow up administration 

** p < .01. ***p < .001. 
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To further examine the nature of health anxiety in individual with diabetes, the 

core cognitions of health anxiety as measured by the HCQ were correlated with treatment 

adherence behaviours. Due to the number of correlations conducted, a more conservative 

significance value (p ≤ .01) was adopted. Viewing Table 38, several statistically 

significant relationships were found. Dietary adherence was correlated negatively with 

difficulty coping for individuals with Type 1 and 2 diabetes. Dietary adherence was also 

correlated negatively with likelihood of illness for individuals with Type 2 diabetes but 

not Type 1 diabetes (all except for the second follow up administration of the dietary 

adherence subscale). Exercise adherence was correlated negatively with difficulty coping, 

awfulness of illness, and likelihood of illness for individuals with Type 2 diabetes.  

For individuals with Type 1 diabetes, the only statistically significant negative 

correlation for exercise adherence was inadequate medical support for the first 

administration of the adherence measure. For blood glucose monitoring adherence, the 

only statistically significant negative correlation was with difficulty coping for 

administration of the adherence measure. For blood glucose monitoring adherence, the 

only statistically significant negative correlation was with difficulty coping for 

individuals with Type 2 diabetes with the first administration of the adherence. For 

medication adherence, negative correlations were only found for individuals with Type 1 

diabetes, including difficulty coping (for the first follow-up administration of the 

adherence measure) and inadequate medical support (for the first follow-up 

administration of the adherence measure).  
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Although health anxiety has been established to exist on a continuum, it is 

recognized that it can be clinically important to differentiate between individuals who 

have high levels of health anxiety and those who have moderate to minimal levels of 

health anxiety. To further examine health anxiety in this sample, a cut-off score was used 

to separate individuals with high health anxiety (cutoff score of 18 or above on the total 

SHAI score – all 18 items) and those with more moderate to minimal levels of HA. It is 

recognized that this cutoff score can be viewed as arbitrary; however, this score was 

chosen based on previous research by Seivewright et al. (2004). In this sample, 46.4% of 

participants scored above 18 on the SHAI (47.9% of individuals with Type 1 diabetes, 

44.4% of individuals with Type 2 diabetes). These two categories were used to 

investigate any differences in treatment adherence (according to the first administration 

of the SDSCA-R) between the individuals classified as having high health anxiety and 

those below this cut-off. For individuals with Type 1 diabetes, independent samples t-

tests revealed that individuals with high health anxiety scored lower on dietary adherence 

(M = 16.4; SD = 5.8) than those with lower health anxiety (M = 18.8; SD = 5.8); t(186) = 

2.78, p < .01. No statistically significant difference was found between health anxiety 

groups on exercise adherence, t(184) = .22, p > .05. Individuals with high health anxiety 

scored lower on adherence to blood glucose monitoring (M = 14.0; SD = 5.9) than those 

with lower levels of HA (M = 16.0; SD = 5.7); t(186) = 2.30, p < .05. No statistically 

significant difference was found between high and low health anxiety on medication 

adherence, t(174) = 1.77, p > .05. 
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For individuals with Type 2 diabetes, independent samples t-tests revealed that 

individuals with high health anxiety scored lower on dietary adherence (M = 14.3; SD = 

6.4) than those with lower health anxiety (M = 18.3; SD = 6.3); t(178) = 4.20, p < .001. 

Individuals with high health anxiety scored lower on exercise adherence (M = 6.5; SD = 

6.5) than those with lower levels of HA (M = 8.6; SD = 6.1); t(178) = 2.22, p < .05. No 

statistically significant difference was found between health anxiety groups on blood 

glucose monitoring adherence, t(177) = 1.17, p > .05 or medication adherence, t(164) = 

1.50, p > .05.  

4. DISCUSSION 

 The purpose of this study was to examine treatment adherence in individuals with 

diabetes using frameworks from PMT and TPB to determine if these models could 

predict emotional responses (i.e., state, trait, and health anxiety) in addition to health 

behaviour, and to ascertain the relationship of anxiety to treatment adherence. 

Understanding treatment adherence in individuals with diabetes is important given the 

low rates of adherence to self-care activities and associated increases in health 

complications found in the literature (McNabb, 1997). Models of health behaviour such 

as PMT and TPB offer promise in understanding the many factors proposed to influence 

health behaviours such as treatment adherence; however, these models have not been 

sufficiently applied to diabetes. Furthermore, the inclusion of emotional distress (i.e., 

anxiety) in PMT and TPB may capture an important but often neglected variable in social 

cognition models and thus improve the understanding of health behaviours such as 

treatment adherence. The results of this study serve to improve our understanding of 
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treatment adherence in individuals with diabetes, and also to inform interventions for 

individuals who have difficulties with adherence to treatment recommendations.  

In reviewing the study findings, treatment adherence is discussed first. This is 

followed by a discussion of the findings of the capacity of the health behaviour models to 

explain treatment adherence and the contribution of anxiety to treatment adherence. Also 

included in this section is a discussion of the relationship between participant 

characteristics and study measures (i.e., treatment adherence and anxiety). After 

reviewing the study findings, treatment implications are discussed. To conclude, 

limitations and strengths of this study are highlighted along with directions for future 

research. 

4.1 Treatment adherence 

As one would expect based on the literature review, there was wide variability in 

adherence rates to each of the treatment recommendations. Participants in this study were 

most adherent to medication recommendations (88.1% [89.7% for Type 1 diabetes; 

87.4% for Type 2 diabetes]), followed by exercise recommendations (66.4% [71.8% for 

Type 1 diabetes; 61.7% for Type 2 diabetes]) and blood glucose monitoring 

recommendations (52.8% [62.2% for Type 1 diabetes; 42.7% for Type 2 diabetes]), and 

least adherent to dietary recommendations (28.2% [25.5% for Type 1 diabetes; 30.7% for 

Type 2 diabetes]). These findings highlight the need to give greater attention to lifestyle 

behaviours (e.g., diet and exercise) in addition to blood glucose monitoring. Changes to 

diet and exercise routines often require major lifestyle modifications which are difficult 

for individuals with diabetes to implement and sustain (Larme & Pugh, 1998; van den 
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Arend, Stolk, Krans, Grobbee, & Schrijvers, 2000). Such difficulties with lifestyle 

modifications are not unique to individuals with diabetes and are found in individuals 

with and without health conditions (e.g., Heesch, Masse, Dunn, Frankowski, & MDolan 

Mullen, 2003; Keteyian, Pina, Hibner, & Fleg, 2010; Newell, Bowman, & Cockburn, 

2000).  

The adherence rates found in this study are generally consistent with other 

researchers who demonstrated that individuals with diabetes tend to have better 

adherence to medication recommendations (Howteerakul et al., 2007) and the most 

difficulty with dietary adherence (Glasgow et al., 1997). Other researchers have found 

that, along with more difficulty adhering to dietary treatment recommendations, 

individuals in their studies often had equal or more difficulties adhering to exercise 

recommendations (Glasgow et al., 1997; Howteerakul et al., 2007). It is possible that the 

criteria used for exercise adherence in the present study was somewhat more liberal than 

other studies as participation in at least 30 minutes of physical activity regardless of 

whether or not it was a specific exercise session was included (e.g., walking for 30 

minutes, which could include walking as part of work or housework as long as the 

walking was continuous). Also somewhat divergent from others, compared to a literature 

review by Cramer (2004), the medication adherence rates found in this study (88.1%) 

were close to the highest adherence rates (85%) reported in the literature. This could 

potentially reflect the higher adherence rates that are generally found in a self-selected 

sample (Riekert & Drotar, 1999). 
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Contrary to the literature on which we based our hypothesis that individuals with 

Type 1 diabetes would demonstrate higher adherence rates, few differences in adherence 

were found between individuals with Type 1 and Type 2 diabetes. Interventions to 

improve treatment adherence should target both groups of diabetes as only one difference 

between groups was found: Individuals with Type 1 diabetes were more adherent to 

blood glucose monitoring than those with Type 2 diabetes. This finding makes sense in 

light of the Canadian Diabetes Association (2008) clinical practice guidelines that blood 

glucose monitoring is an essential component of the regimen for Type 1 diabetes and 

more testing per day is recommended. Delamater (2006) reported higher glucose 

monitoring adherence in individuals with Type 1 diabetes along with higher medication 

adherence when compared to individuals with Type 2 diabetes. It is likely that no 

differences on medication adherence were found between groups in the present study 

because adherence was so high for both groups. 

 Not surprisingly, individuals who stated that treatment components including diet 

and exercise were part of their treatment regimen were found to have higher adherence 

scores on diet and exercise than those who did not believe it was part of their treatment 

regimen. According to Canadian Diabetes Association (2008) clinical guidelines, diet and 

exercise are treatment recommendations for all individuals with diabetes regardless of 

type. These findings suggest that individuals with diabetes may benefit from increased 

knowledge regarding important aspects of their treatment regimen, especially the lifestyle 

behaviours of diet and exercise, in order to better manage the disease and adhere to all 

behaviours in the treatment regimen.  
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 Similar to other studies, engagement in individual treatment activities was not 

always related to engagement in other treatment activities (Glasgow et al., 1997; 

Howteerakul et al., 2007). For instance, no relationship was found between medication 

and blood glucose monitoring adherence for either type of diabetes. Positive relationships 

were found between diet and exercise adherence, and between diet and blood glucose 

monitoring adherence for participants with both types of diabetes. These findings suggest 

that assessing engagement in each of the treatment activities would be more informative 

than screening for overall adherence and would offer direction as to the specific area(s) of 

difficulty.  

4.2 The Theory of Planned Behaviour and treatment adherence 

In this study, it was of interest to examine whether TPB would be helpful in 

understanding the varying dimensions of diabetic treatment adherence. The findings were 

highly supportive of the TPB model. The TPB models demonstrated adequate fit indices 

for blood glucose monitoring and exercise adherence, and the dietary treatment adherence 

models were just below the conventional criteria for adequate model fit. The percentage 

of variance accounted for in adherence by TPB varied with each treatment activity and 

ranged from 54.3 – 72.8%. Of note, these findings were higher than the average 

percentage of variance (34%) accounted for by TPB across a variety of health behaviours 

(Godin & Kok, 1996). However, the percentage of variance accounted for in intention 

was lower in this study with findings ranging from 22.1 – 33.9% as compared to 41% in 

the Godin and Kok review. A similar pattern of results emerged when the study findings 

were compared to a study by Plotnikoff et al. (2010) who also investigated exercise 
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activities in individuals with diabetes. In the current study, higher variances in exercise 

behaviour were accounted for by TPB (60 – 66.8% versus 8 – 23%) along with lower 

variances in intention (22.1 – 23.8% versus 40 – 44%). The longer gap between the 

measurement of intention and behaviour (6 months) in the study by Plotnikoff et al. may 

account for the difference. 

TPB explained the most variance in blood glucose monitoring (72.8%) over the 

other treatment adherence behaviours. This finding is especially important given that the 

TPB has not been applied to blood glucose monitoring behaviours in the literature and 

suggests that TPB is well-suited to understanding this health behaviour. The TPB 

explained 54.3% of the variance in dietary adherence for individuals with Type 1 diabetes 

and 67.2% for individuals with Type 2 diabetes. For exercise adherence, 66.8% of the 

variance was explained for individuals with Type 1 diabetes and 60% for individuals with 

Type 2 diabetes. Similarly, the model explained the most variance in intentions for blood 

glucose monitoring (33.2%) along with dietary adherence intention (33.9% for 

individuals with Type 1 diabetes and 30.1% for individuals with Type 2 diabetes) than 

intentions for the other treatment behaviours (explaining 23.8% of the variance in 

exercise adherence intention for individuals with Type 1 diabetes and 22.1% of the 

variance for individuals with Type 2 diabetes).  

Similar to the findings of other researchers (e.g., Blackwell, 2005), not all TPB 

variables were found to be predictors of intention or treatment adherence in this study. 

Overall, the variables found to be statistically significant in the prediction of treatment 

adherence appear to be supported by similar findings in other research studies. Perceived 



 

 

 

Diabetic Treatment Adherence     201 

 

 

behavioural control and intention were the only two variables that were consistently 

found to be statistically significant in each of the treatment adherence models. The 

strongest paths were consistently found between intention and treatment adherence (β = 

.65 – .84). Other studies have found that perceived behavioural control explained the 

most variance in intention to engage in physical activity and healthy eating, and actual 

participation in physical activity (Armitage, 2005; Blue, 2007). In another study 

examining treatment adherence in individuals with asthma, perceived behavioural control 

was the only TPB component that predicted adherence (Blackwell, 2005). Although 

perceived behavioural control is often found to serve a statistically significant role in the 

prediction health behaviours, not all studies of the TPB have demonstrated this 

relationship. In terms of diabetes adherence, Leach (2003) found all TPB components 

predicted exercise adherence with the exception of perceived behavioural control. The 

finding from the study by Leach is somewhat surprising given the centrality of perceived 

behavioural control to all treatment adherence activities in this and other studies.  

Similar to other studies (Blue, Wilbur, & Marston-Scott, 2001; Conner, Norman, 

& Bell, 2002), subjective norms was not a statistically significant predictor of intention 

for any of the treatment adherence behaviours. In reviews of the TPB, other researchers 

have also found little to no relationship between intention and subjective norms 

(Armitage & Conner, 2000; Godin & Kok, 1996). In the current study, attitude was a 

statistically significant predictor of blood glucose monitoring intention and dietary 

adherence intention but not exercise adherence intention for individuals with both types 

of diabetes. The findings for diet are consistent with other research involving a different 
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population (Blue, 2007). Previous studies have found differences in the influence of 

attitude on engagement in physical activity from no relationship (Armitage, 2005; Blue, 

2007) to attitude being the strongest predictor of intention in individuals with diabetes 

(Plotnikoff, Lippke, Courneya, et al., 2010). Although other researchers have found a 

similar lack of relationship between attitude and engagement in physical activity 

(Armitage, 2005; Blue, 2007), Plotnikoff and colleagues (2010) found that attitude was 

the strongest predictor of intention to engage in physical activity in individuals with 

diabetes. The reason for the discrepancy between findings in the current study (and other 

research) and the study by Plotnikoff and colleagues is unclear; however, may be due to 

differences in assessment of constructs. For example, Plotnikoff and colleagues assessed 

perceived behavioural control with one question whereas attitude was assessed using six 

questions potentially providing for a better measure of attitude in the present research and 

thus improved predictive ability.  

The addition of anxiety into TPB was unique to this study and anxiety was found 

to serve as a mediator between variables. Anxiety mediated the relationship between 

perceived behavioural control and treatment adherence in some of the models (blood 

glucose monitoring, diet for individuals with both types of diabetes, exercise for 

individuals with Type 2 diabetes) and mediated the relationship between perceived 

behavioural control and intention in the dietary treatment adherence models for 

individuals with both types of diabetes. However, anxiety was not a statistically 

significant mediator or predictor in the exercise model for individuals with Type 1 

diabetes. When anxiety was a statistically significant component of the model, the 
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pathways between anxiety and treatment adherence were negative suggesting that 

increased anxiety is associated with decreased participation in treatment activities. For 

individuals with Type 1 diabetes, increased anxiety was associated with increased 

intention to participate in dietary recommendations; however, increased anxiety was 

associated with decreased participation in the recommendations. This suggests that there 

are additional barriers that influence the relationship between intention and diet. The 

associations found between anxiety, intention, and treatment behaviours offer important 

considerations for clinicians. Although individuals with anxiety symptoms may have a 

higher intention to engage in a treatment behaviour, this intention does not necessarily 

translate into behaviour as these individuals had lower participation in the treatment 

activity. These findings suggest that along with assessment of anxiety symptoms in 

individuals with diabetes, clinicians should also assess actual engagement in treatment 

activities rather than rely on reports of intention to participate. 

Differences in the model structures between individuals with Type 1 and Type 2 

diabetes emerged for perceived behavioural control. Specifically, direct relationships 

between perceived behavioural control and intention and perceived behavioural control 

and dietary adherence were only found for the individuals with Type 2 diabetes. Overall, 

the TPB model explained more variance in dietary adherence for individuals with Type 2 

diabetes (67.2%) as compared to Type 1 diabetes (54.3%). For exercise adherence 

models, the only difference found between types of diabetes was for the influence of 

anxiety (not statistically significant for the individuals with Type 1 diabetes as described 
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above) and more variance in exercise adherence was explained for the individuals with 

Type 1 diabetes (66.8%) than Type 2 diabetes (60%). 

4.3 Protection Motivation Theory and treatment adherence 

Similar to TPB, in this study we were interested in exploring whether PMT would 

also be valuable in understanding diabetic treatment adherence. Findings in the literature 

on treatment adherence in adolescents with Type 1 diabetes along with exercise and diet 

behaviours in adults with Type 1 and 2 diabetes (Palardy et al., 1998; Plotnikoff, Lippke, 

Trinh, et al., 2010; Plotnikoff et al., 2009) suggested that PMT would provide a beneficial 

framework in order to better understand the multiple components of treatment adherence 

in adults with Type 1 and 2 diabetes. Like TPB, the PMT models of treatment adherence 

demonstrated adequate fit indices and explained a large percentage of variance in each 

treatment activity.  

The PMT model explained the most variance in blood glucose monitoring 

(74.5%) as compared to the other treatment behaviours (68.4%, 59.3% for exercise and 

48.8%, 65.3% for diet, for Type 1 and Type 2 diabetes, respectively). Although the PMT 

model explained the most variance in blood glucose monitoring, the model explained the 

most variance in protection motivation for exercise adherence (48.1% for individuals 

with Type 1 diabetes and 47.5% for individuals with Type 2 diabetes) than for the other 

treatment behaviours (29.0% for dietary adherence for individuals with Type 1 diabetes 

and 27.8% for individuals with Type 2 diabetes; 16.3% for blood glucose monitoring 

adherence). The amount of variance accounted for in protection motivation was similar to 

previous studies of exercise adherence and PMT in individuals with diabetes (43-58%; 
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Plotnikoff, Lippke, Trinh, et al., 2010; Plotnikoff et al., 2009). Like with the TPB, the 

amount of variance explained in blood glucose monitoring by PMT is important given 

that PMT has only been applied to the understanding of this health behaviour once in the 

literature (i.e., in adolescents with Type 1 diabetes; Palardy et al., 1998) and suggests that 

PMT may be well suited to better understand this treatment behaviour.  

Similar to the findings of other researchers with different populations and health 

behaviours, not all PMT variables contributed to protection motivation or treatment 

adherence. In particular, perceived severity did not contribute to protection motivation in 

any of the treatment adherence models. Other studies have also found a lack of or limited 

influence of perceived severity on protection motivation (Lwin & Saw, 2007; Milne et 

al., 2000). In general, the PMT variables that demonstrated statistically significant 

relationships within the models were consistent with findings of other researchers across 

different populations and health behaviours. Protection motivation and self-efficacy were 

the only variables found to be consistently related to treatment adherence in all of the 

models. Similar to the findings of other researchers (e.g., Milne et al., 2000), the paths 

from protection motivation to treatment behaviours were consistently the strongest. Also 

consistent with relationships found in the PMT literature (Floyd et al., 2000; Lwin & 

Saw, 2007; Milne et al., 2000), the strongest path between cognitions and protection 

motivation was found for self-efficacy in the majority of models.  

The statistical significance of the other PMT variables varied with each treatment 

behaviour. Response efficacy was a predictor of protection motivation in multiple 

treatment behaviours (diet, blood glucose monitoring) but was not statistically significant 
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for the exercise models. Finding that self-efficacy and response efficacy were the 

strongest predictors of protection motivation has been replicated across other studies, 

leading Floyd et al. (2000) to suggest that these two cognitions are the most important 

targets for interventions. Response costs and perceived vulnerability were also found to 

be influential predictors of protection motivation and/or anxiety in different models.  

According to PMT, the cognitions in the model can be separated into threat 

appraisals (i.e., perceived severity, perceived vulnerability) and coping appraisals (i.e., 

response efficacy, self-efficacy, response costs). Threat appraisal cognitions were not 

found to be predictors of protection motivation in many of the models (only found to be a 

statistically significant predictor in the dietary adherence model for individuals with Type 

2 diabetes). Similar to the literature on PMT with diverse populations and health 

behaviours (Floyd et al., 2000; Milne et al., 2000), when the models did involve threat 

appraisal cognitions as predictors, the coping appraisal variables were consistently 

stronger predictors of protection motivation and anxiety. Using meta-analysis, Floyd et 

al. (2000) concluded that coping appraisal variables had particularly strong relationships 

with adherence to medical treatment when compared to other health behaviours such as 

cancer prevention. The findings of this study appear to confirm that this relationship 

holds for adherence to medical treatment in individuals with diabetes. In this study, 

coping appraisal variables accounted for 24.2 – 29% of the variance in protection 

motivation and 23.1 – 37.3% of variance in anxiety, whereas the threat appraisal variable 

accounted for 0.2 – 5.7% of variance in protection motivation and 11.8 – 16.4% of 

variance in anxiety in the dietary adherence models. Threat appraisal variables were not 
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associated with protection motivation for blood glucose monitoring and exercise 

adherence models.  

In other studies of physical activity in individuals with diabetes, coping appraisal 

variables were found to be more important than threat appraisal variables (Plotnikoff, 

Lippke, Trinh, et al., 2010; Plotnikoff et al., 2009). Furthermore, one group of researchers 

found that threat appraisal variables were not related to intention or physical activity 

behaviour (Plotnikoff et al., 2009). A direct association between threat appraisal 

cognitions and protection motivation was only found in one of the models (dietary 

adherence for individuals with Type 2 diabetes). This association was negative which 

was inconsistent with hypotheses, suggesting that the more vulnerable individuals 

believed they were to complications, the less they intended to participate in dietary 

recommendations. Although the reason for this relationship is unclear, it is possible that 

individuals did not believe that dietary recommendations would prevent against these 

complications.  

Like TPB models, anxiety was a statistically significant component in the 

majority of models (i.e., exercise, diet). Anxiety influenced protection motivation and/or 

treatment adherence differently in the models, serving as a mediator between cognitions 

and treatment adherence (diet models, exercise model for individuals with Type 2 

diabetes) and between cognitions and protection motivation (exercise models). When 

anxiety was a statistically significant component of the PMT models, the pathways 

between anxiety and treatment behaviours were negative, suggesting that increased 

anxiety was associated with decreased participation in treatment activities (i.e., diet for 
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both types of diabetes, exercise for Type 2 diabetes). For the models in which anxiety 

predicted protection motivation, the paths were positive, suggesting that higher anxiety 

increased protection motivation to engage in exercise activities. The associations found 

between anxiety, protection motivation, and treatment behaviours were similar to the 

findings of TPB models suggesting the importance of assessing anxiety along with actual 

treatment adherence rather than intention to participate in treatment activities. Similar to 

TPB models, differences in model structures emerged between individuals with Type 1 

and Type 2 diabetes for the dietary adherence models. For the PMT dietary adherence 

models, perceived vulnerability was a predictor of protection motivation and anxiety for 

the individuals with Type 2 diabetes but not for those with Type 1 diabetes. The PMT 

model was better able to explain exercise adherence for individuals with Type 1 diabetes 

and dietary adherence for individuals with Type 2 diabetes 

In the only study to examine all aspects of treatment adherence in individuals with 

diabetes, Palardy et al. (1998) found that costs of adherence (i.e., pain, inconvenience, 

and embarrassment) had the strongest negative associations with overall adherence, 

medication, dietary, and blood glucose monitoring adherence but were not associated with 

exercise adherence in their sample of adolescents with Type 1 diabetes. Like the study by 

Palardy et al., response costs were found to be an important component in all of the 

models in the current study; however, unlike their study, response costs was not the 

strongest variable. The strongest variable was most commonly self-efficacy, followed by 

response costs in some of the models. Finding self-efficacy to be the strongest variable is 

not surprising given the findings of other researchers across diverse populations and 
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health behaviours as previously described. These differences may represent the 

differences between age groups across the two studies, with adolescents perhaps focusing 

more on the costs of adherence than adults. 

Similar to findings from the current study, other researchers have found self-

efficacy to be the strongest variable associated with protection motivation to participate in 

physical exercise in individuals with diabetes (Plotnikoff, Lippke, Trinh, et al., 2010; 

Plotnikoff et al., 2009). Along with this similarity in findings, differences also emerged 

between studies. In particular, response efficacy was not found to predict protection 

motivation for the exercise models in the current study; however, was found to be 

statistically significant in the studies by Plotnikoff et al. The lack of a statistically 

significant finding for response efficacy in the exercise adherence models was surprising 

considering the statistical significance of this variable in the other treatment adherence 

models and the findings of other researchers as previously described. A closer 

examination of the exercise adherence models revealed that response efficacy was 

correlated with protection motivation and exercise adherence and the relationship 

between response efficacy and exercise adherence was statistically significant when 

mediated by protection motivation. This suggests that the association between variables 

and response efficacy was tempered by stronger pathways in the exercise model.  

4.4. Comparison of models 

 Few studies have compared TPB and PMT in predicting a health behaviour 

despite the suggestion that comparing health behaviour models improves the 

understanding of the health behaviour over and above an investigation based on one 
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model (Nigg, Allegrante, & Ory, 2002). Only one group of researchers has examined 

differences between PMT and TPB in individuals with diabetes (Plotnikoff, Lippke, 

Trinh, et al., 2010). In particular, this group of researchers examined engagement in 

physical activity in individuals with Type 1 and Type 2 diabetes and found that the two 

models explained roughly equivalent variances in intention and physical activity. Similar 

to the findings of this group of researchers, in this study a roughly equivalent percentage 

of variance was accounted for by each model in physical activity and physical activity 

intention. Unique to this study was a comparison between PMT and TPB in diet and 

blood glucose monitoring adherence. A roughly equivalent percentage of variance was 

accounted for by each model in these treatment behaviours.  

Examination of percentage of variance explained would suggest that the two 

models are similar in terms of their ability to predict the treatment behaviours. The 

picture, however, is different if fit indices are examined. An examination of the fit indices 

revealed that PMT had slightly better fit indices for blood glucose monitoring adherence 

and dietary adherence while TPB offered slightly better fit indices for exercise adherence 

(for the individuals with Type 2 diabetes). The picture is different still if AIC values are 

examined. For instance, an examination of AIC values to account for model complexity 

suggested that TPB models were better than PMT models (R. B. Kline, 2005). Given the 

differences in findings between each method of model comparison with some methods 

favouring one model and other methods favoured the other model, it can be concluded 

that neither model is superior in the application to diabetic treatment adherence.  
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Examination of the variables involved in each model sheds some light on the 

similarities and differences of each model. For blood glucose monitoring adherence, 

similarities and differences existed between models. In particular, each model involved 

similar variables (self-efficacy/perceived behavioural control, intention/protection 

motivation) as well as unique variables (attitude in TPB; perceived vulnerability, 

response costs, response efficacy in PMT). Anxiety also mediated some of the 

relationships between cognitions and blood glucose monitoring. For dietary adherence 

models, differences between the models were found between PMT and TPB and between 

types of diabetes. For individuals with both types of diabetes, similarities between PMT 

and TPB models included the presence of intention/protection motivation and perceived 

behavioural control/self-efficacy. Differences between models included the presence of 

variables unique to both models (response efficacy, response costs in PMT; attitude in 

TPB). For individuals with Type 2 diabetes, further differences between models existed 

between variables common to both models (anxiety statistically significant in PMT but 

not TPB) and in variables unique to each model (perceived vulnerability in PMT). For 

individuals with Type 1 diabetes, further similarities between PMT and TPB models 

included the presence of anxiety. For both models, more variance was explained in 

dietary adherence for individuals with Type 2 diabetes than those with Type 1 diabetes. 

 Similarly, differences between models were found between PMT and TPB and 

between types of diabetes for the exercise adherence models. For individuals with Type  

2 diabetes, the PMT and TPB models involved some of the same variables (perceived 

behavioural control/self-efficacy, anxiety, intention/protection motivation) as well as 
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variables unique to the models (response efficacy, response costs in PMT). For 

individuals with Type 1 diabetes, PMT and TPB models involved common variables 

(intention/protection motivation, self-efficacy/perceived behavioural control). 

Differences between models were found in unique variables (response costs in PMT) as 

well as variables common to both models (anxiety was statistically significant in PMT). 

Both PMT and TPB explained more variance in exercise adherence for individuals with 

Type 1 diabetes than those with Type 2 diabetes.  

 The similarities of TPB and PMT in variables and predictive ability with regards 

to treatment adherence suggest the possibility of creating a combined model. A combined 

model would account for the similarities in models along with the inclusion of variables 

that differ between models potentially allowing for improved explanation of health 

behaviours such as diabetic treatment adherence. As previously indicated, a combined 

model was explored in this study (see Appendix O); however, the results did not improve 

upon the original models. Further examination of the ability to create a combined model 

to improve our understanding of health behaviours is necessary. Combined models are 

discussed further in the Theoretical Implications section of this paper.  

4.5 Anxiety and treatment adherence 

 Due to the lack of consensus in the literature regarding the influence of anxiety 

constructs on diabetic treatment adherence, the relationship between several anxiety 

constructs (state, trait, and health) and engagement in each of the self-care activities were 

examined to provide further clarity to the nature of the relationship. Inconsistent with the 

hypothesis regarding the relationship between anxiety and treatment adherence, anxiety 
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constructs (health, state, trait) were not generally related to treatment adherence in a U-

shaped relationship (i.e., high and low anxiety associated with poor treatment adherence). 

Furthermore, the investigation of health anxiety in relation to treatment adherence was 

unique to this study. Health anxiety was not found to be associated with participation in 

all of the treatment activities; however, when statistically significant associations were 

found, they were found between high levels of health anxiety and low levels of treatment 

adherence (i.e., diet for both types of diabetes, exercise for individuals with Type 2 

diabetes). According to the correlations, health anxiety was not associated with blood 

glucose monitoring or medication adherence. After dividing participants into high or low 

health anxiety based on cut-off scores used by other researchers, individuals with Type 1 

diabetes with higher health anxiety scored lower on blood glucose monitoring adherence 

than those with lower health anxiety.  

Health anxiety cognitions were also found to be associated with treatment 

adherence. These cognitions were examined separately from the cognitions in TPB and 

PMT models. The more individuals with either type of diabetes believed they had 

difficulty coping and that medical services were inadequate, the less adherent they were 

to dietary treatment recommendations. Additional associations between health anxiety 

cognitions and engagement in treatment activities were found. For individuals with Type 

2 diabetes, the higher their beliefs of vulnerability to illness and awfulness of the illness, 

the less likely they were to engage in dietary treatment recommendations. In addition to 

higher beliefs of vulnerability to and awfulness of illness, the more difficulty they 

believed coping with the illness would be, the less likely the individuals with Type 2 
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diabetes were to participate in exercise activities. In terms of blood glucose monitoring 

adherence, the individuals with Type 2 diabetes were less likely to participate in blood 

glucose testing if they had higher beliefs in difficulty coping with the illness. Different 

associations were found for the individuals with Type 1 diabetes as the more they 

believed medical supports were inadequate, the less likely they were to participate in 

exercise activities. Higher beliefs of difficulty coping, inadequacy of medical supports 

and awfulness of illness were associated with lower adherence to medication 

recommendations for those with Type 1 diabetes. A comparison between individuals with 

Type 1 and Type 2 diabetes on the health anxiety cognitions revealed that those with 

Type 1 diabetes scored higher on likelihood of illness. As no differences were found 

between types of diabetes and health anxiety or number of complications, and the 

individuals with Type 2 diabetes had a higher number of additional health conditions, 

possible explanations for this finding remain unclear. The relationships between health 

anxiety, health anxiety cognitions, and treatment adherence suggest that screening for 

elevated health anxiety may identify individuals at risk for poor treatment adherence and 

further assessment of health anxiety cognitions can offer information on beliefs that can 

be targeted in an intervention to improve treatment adherence.  

As health anxiety has not been studied in individuals with diabetes, no direct 

comparisons of participants in this study and other studies could be conducted. 

Comparisons with other medical samples revealed higher health anxiety scores in the 

individuals with diabetes than a general practice clinic and higher perceived likelihood of 

illness scores than a mixed medical sample (Hadjistavropoulos et al., 2011; Salkovskis et 
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al., 2002) suggesting that health anxiety and some of the associated cognitions may be 

higher in this population than other medical conditions.  

 Although health anxiety had not been previously examined in individuals with 

diabetes, comparisons could be made with other studies on state and trait anxiety in this 

population. State and trait anxiety scores were comparable to other groups of researchers 

for individuals with Type 2 diabetes (Okada et al., 1995); however, the individuals with 

Type 1 diabetes had higher state anxiety and lower trait anxiety than another group of 

researchers (Sultan et al., 2008). Comparisons between types of diabetes and anxiety 

symptoms are limited in the literature. Although they did not investigate anxiety 

symptoms, Grigsby et al. (2002) found that a diagnosis of Type 2 diabetes was a 

predictor of a subclinical anxiety disorder (whereas a diagnosis of Type 1 diabetes was 

not). Unique to this study was the finding that individuals with Type 1 diabetes had 

higher state anxiety than those with Type 2 diabetes. Due to the limited research on state 

anxiety in individuals with Type 1 diabetes and comparisons in anxiety symptoms 

between types of diabetes, more research is warranted to provide further clarity. 

Research is conflicted on the influence of anxiety constructs on treatment 

adherence in individuals with diabetes. In this study, higher levels of anxiety (with state, 

trait, and health anxiety comprising the anxiety construct) were associated with decreased 

participation in certain treatment activities. Similar to the findings of the present study, a 

study on pregnant women with diabetes found that lower levels of state anxiety were 

associated with better treatment adherence in terms of diet and exercise (York et al., 

1996). In contrast, other studies have found a positive association between anxiety and 
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treatment adherence (e.g., higher general anxiety symptoms associated with increased 

blood glucose testing;  Lloyd et al., 2003), no relation between general anxiety symptoms 

and blood sugar control (Paschalides et al., 2004), or an inverted U-shaped relationship 

with individuals with both high and low diabetes-specific anxiety and hypoglycemic fear 

revealing more difficulties with treatment adherence (Lawson et al., 2005; Strachan, 

2005). The current study findings add to the literature on the association between anxiety 

and treatment adherence by clarifying the relationship with multiple forms of anxiety 

(state, trait, health).  

 The addition of anxiety into PMT and TPB models was unique to this study as 

emotional distress typically has been considered to be a background factor in these 

models. As evident in the above discussion on the health behaviour models, anxiety was 

found to be associated with intention (or protection motivation) to engage in treatment 

activities and/or actual engagement in the treatment activities in the majority of the 

models. Anxiety was found to be associated with an increase in protection 

motivation/intention and a decrease in treatment adherence when the relationships 

existed. Anxiety also served as a mediator between PMT cognitions and protection 

motivation to engage in exercise and a mediator between TPB cognitions and intention to 

engage in dietary recommendations. In addition to mediating the relationships between 

cognitions and intention to engage in treatment activities, anxiety also mediated the 

relationship between TPB and PMT cognitions and actual treatment behaviour for 

exercise (for individuals with Type 2 diabetes for both models), diet, and blood glucose 

monitoring. Certain TPB and PMT cognitions were associated with anxiety in the 
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models, including negative associations with perceived behavioural control/self-efficacy 

and positive associations with response costs, perceived vulnerability, and attitude. 

Overall, anxiety was influential within both of the models in predicting treatment 

adherence suggesting that considering anxiety as more integral to the models as opposed 

to a background factor may add to the models and the understanding of treatment 

adherence in individuals with diabetes.   

  Anxiety is an important consideration in individuals with diabetes not only for 

the influence on treatment adherence, but also since anxiety constructs have been found 

to be associated with negative illness perceptions (e.g., increased perceived symptoms 

and consequences of the illness, decreased control over the illness), decreased quality of 

life, and poor health status in individuals with diabetes (Chyun et al., 2006; Paschalides et 

al., 2004; Peyrot & Rubin, 1997). In terms of health status, causality has not been 

determined, as anxiety could cause increased diabetic complications or increased diabetic 

complications could result in a greater level of anxiety.   

4.6 Variations in adherence and anxiety by participant characteristics 

Although not the primary purpose of this study, it was of interest to examine 

whether adherence and anxiety would vary along with participant characteristics or 

background variables. Age, sex, marital status and number of years diagnosed with 

diabetes were related to measures of anxiety and treatment adherence. Younger 

participants were more likely to have higher scores on all anxiety constructs (state, trait, 

and health) than older participants. Studies of age differences in anxiety symptoms are 

inconsistent in the literature. Similar to the current study, many groups of researchers 
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reported on lower anxiety in older individuals (e.g., Grigsby et al., 2002; Jorm et al., 

2005; Li et al., 2008; Sato et al., 2002) while others have found a lack of age differences 

(Jorm, 2000). Younger participants with Type 2 diabetes were also more likely to endorse 

health anxiety cognitions (difficulty coping, vulnerability to illness, inadequate medical 

resources, and awfulness of illness) than older participants; however, older participants 

with Type 1 diabetes were more likely to believe they were vulnerable to illness than the 

younger participants. Similar to the findings of other researchers (Honish, Westerfield, 

Ashby, Momin, & Phillippi, 2006), better treatment adherence was associated with older 

age for dietary, medication, and blood glucose monitoring adherence (for individuals 

with Type 1 diabetes). Other researchers have found an inconsistent relationship between 

age and treatment adherence (DiMatteo, 2004). There are many potential reasons for 

finding improved treatment adherence with older age such as the presence or risk of 

comorbid health conditions, longer duration of diabetes and thus improved understanding 

of adaptations required or increased life stability and more established routines. Despite 

inconsistent associations with age in the literature, the findings from this study suggest 

that assessment and interventions for anxiety and treatment adherence should be targeted 

towards younger individuals.  

 An examination of the relationship between sex and the study variables only 

revealed statistically significant findings for health anxiety with higher health anxiety 

found in female participants with Type 1 diabetes than in male participants. The lack of 

association of state and trait anxiety with sex is surprising given the findings of other 

researchers that women with diabetes had higher symptoms of anxiety than men (Grigsby 
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et al., 2002). With regards to treatment adherence, the lack of sex differences in this study 

is consistent with other research findings (Geisel-Marbaise & Stummer, 2010). Overall, 

the findings from this study suggest that generally sex differences are not found in 

anxiety or treatment adherence in individuals with diabetes and thus do not warrant 

clinical attention.  

 Marital status was another demographic variable found to be associated with 

anxiety constructs for individuals with Type 1 diabetes. More specifically, individuals not 

involved in a marital or common law relationship were more likely to have higher state, 

trait, and health anxiety than their married or common law counterparts. Ross (1995) 

clarified that reduced psychological distress in individuals who were married was a result 

of social attachment, emotional and economic support. Interestingly, marital status was 

not associated with treatment adherence. This finding was surprising given findings in the 

literature that higher social support is associated with improved treatment adherence, 

especially for women (Kaplan & Hartwell, 1987; Lloyd et al., 1993). Although the 

quality of the marital relationship was also not assessed in this study, a group of 

researchers found that marital quality was associated with improved dietary treatment 

adherence but not blood glucose monitoring (Trief, Ploutz-Snyder, Britton, & Weinstock, 

2004). 

 Participants in this study varied in the number of years they had been diagnosed 

with diabetes. Increased duration of diabetes was associated with decreased trait anxiety 

in individuals with both types of diabetes and decreased state and health anxiety in 

individuals with Type 1 diabetes. A longer duration of diabetes was associated with an 
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increased belief in vulnerability to illness and a decreased belief that medical services 

were inadequate. Grigsby et al. (2002) found that duration of diabetes did not predict a 

clinical or subclinical anxiety disorder. The decrease in anxiety symptoms associated 

with a longer duration of diabetes, especially for those with Type 1 diabetes, may result 

from a better understanding of living with diabetes and thus increased predictability. The 

longer the individuals with Type 1 diabetes had experienced diabetes, the more likely 

they were to engage in dietary, blood glucose monitoring and medication treatment 

activities; however, no relationship was found in duration of diabetes and treatment 

adherence for individuals with Type 2 diabetes. Although many studies in the literature 

do not report on associations with time since diagnosis and treatment adherence, Karter et 

al. (2001) found that time since diagnosis was unrelated to blood glucose monitoring 

adherence. As Type 1 diabetes is associated with an earlier age of onset than Type 2 

diabetes (Glasgow & Nutting, 2004), the longer time period may allow for an improved 

understanding of the importance of each of the self-care activities in managing the 

disease.  

4.7 Theoretical implications 

PMT and TPB provided a useful basis for understanding treatment adherence 

across adherence behaviours in individuals with diabetes; however, the models were not 

fully supported as proposed. As reviewed above, not all variables within each of these 

models were influential in predicting intention or treatment adherence (i.e., subjective 

norms in TPB; threat appraisal variables, especially perceived severity, in PMT). These 

findings are not unique to this study as other researchers have mirrored these results with 
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similar health behaviours in different populations (e.g., exercise activity, diet, treatment 

adherence; Blue et al., 2001; Conner et al., 2002; Lwin & Saw, 2007). Furthermore, 

anxiety constructs were found to be influential inclusions into these models, revealing 

associations with the proposed cognitions and often assisting in the prediction of 

intention and/or treatment behaviours. The findings of a lack of influence of certain 

cognitions within the models and the value of additional constructs (anxiety) within the 

models together suggest that modifications of PMT and TPB may be a useful direction 

for future research. Specifically in terms of the TPB, Ajzen (1991) has welcomed 

additional revisions to the model if they add predictive value. Other researchers have 

suggested the inclusion of additional variables to these models based on their research 

(e.g., emotion in PMT (Tanner et al., 1991), past behaviour in the TPB (Conner & 

Armitage, 1998), implementation intentions in TPB (P Sheeran, Conner, & Norman, 

2001)); however, research has not systematically examined such proposed modifications. 

Modifications to the individual models are not the only option for better 

understanding health behaviours. In particular, Maddux (1993) suggests that the creation 

of a combined model is a useful future direction offering more promise than a 

comparison of social cognition models. PMT and the TPB overlap in proposing similar 

constructs (i.e., intention/protection motivation, self-efficacy/perceived behavioural 

control). Although such constructs are given different names, some authors have argued 

for their equivalence (Ajzen, 2008; Milne et al., 2000). Furthermore, similarities in 

findings were observed in the present study (i.e., the strongest predictor of health 

behaviours was intention/protection motivation generally followed by self-
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efficacy/perceived behavioural control). These similarities suggest that it may be possible 

to formulate a combined TPB and PMT model for diabetic treatment adherence that may 

better explain treatment adherence than each model separately. Combining these two 

models may also simplify the information gained from multiple social cognition models 

(i.e., adding complexity to one model rather than having multiple overlapping models).  

As previously discussed, a hypothesized combined TPB/PMT model with the 

addition of anxiety (see Figure 20) was explored. Despite accounting for a large amount 

of variance in each of the treatment behaviours and offering good model fit, the 

combined model was not found to be superior to the original PMT and TPB models. 

Please see Appendix O for more detail on these supplementary analyses.  

The lack of improvement in the prediction of these behaviours may have resulted 

from statistically significant variables in the individual models becoming statistically 

non-significant once combined (e.g., anxiety and response efficacy in blood glucose 

monitoring; attitude, perceived vulnerability, response efficacy, response costs, and 

anxiety in diet for individuals with Type 2 diabetes; perceived vulnerability in diet for 

individuals with Type 1 diabetes). The questionnaires used in this research were 

developed specifically for an investigation of the models separately; thus, overlapping 

constructs were not taken into consideration. For example, attitude from TPB and 

cognitions from PMT (other than self-efficacy) were not found to be statistically 

significant within the same model. Attitude represents a more global construct than the 

specific cognitions within PMT, such as response efficacy; however, it can be suspected 

that response efficacy is represented by the attitudes construct. As this supplementary 
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investigation was exploratory, further research on the compatibility of PMT and TPB to 

form a combined model, the ability for such a combined model to improve understanding 

of health behaviours, and ultimately the ability to form an intervention to improve 

engagement in health behaviours is warranted. Such an investigation should be conducted 

in a separate study with further attention to the measurement of similar constructs within 

the model.  

4.8 Treatment implications 

Due to the importance of treatment adherence in promoting improved health and 

preventing complications in individuals with diabetes (Rubin & Peyrot, 2001), obtaining 

a better understanding of the influential factors involved in treatment adherence is 

essential in order to establish interventions designed to increase adherence in individuals 

who have difficulty. The variables investigated in this study included cognitions 

according to the TPB and PMT as well as emotional responses (in particular, anxiety 

constructs). Cognitions and anxiety were found to be influential in treatment adherence 

behaviours, suggesting interventions designed to examine and modify cognitions and 

emotional responses to these cognitions would be appropriate interventions to improve 

treatment adherence. Researchers have used TPB and PMT to design interventions to 

improve health behaviours. Authors have argued for the importance of designing 

interventions to promote behaviour change based on theory suggesting that such 

interventions are more likely to be effective and assist in better understanding the reasons 

behind successful interventions (Michie, Johnston, Francis, Hardeman, & Eccles, 2008). 

Interventions based on PMT variables are more common in the literature than those based 
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on TPB. A weakness identified by authors of the TPB is a lack of information within the 

model on how to change the beliefs specified by the model (Ajzen & Manstead, 2007).  

Interventions designed to target PMT cognitions typically involve persuasive 

messages to enhance threat appraisals by providing information to individuals on their 

vulnerability to the threat and the severity of not engaging in a particular behaviour. 

Acording to the findings from the present study as well as findings by other researchers, 

coping appraisal variables offer more predictive value of health behaviours such as 

treatment adherence than threat appraisal variables. This suggests that targeting coping 

appraisal cognitions in interventions would be more valuable (Milne et al., 2000). To 

influence coping appraisal variables, response efficacy is targeted by providing 

information on the usefulness of the behaviour, and self-efficacy is targeted by providing 

information on an individual’s ability to perform the behaviour. In a meta-analysis of 

studies with interventions based on PMT variables, Milne et al. (2000) found changes in 

all threat and coping appraisal cognitions in response to interventions with the exception 

of response costs.  

Studies that have used PMT to design interventions typically involve written 

materials that target one or more PMT variables (Milne et al., 2000). Studies that have 

found favourable results with the provision of written information include studies on 

breast cancer screening (Boer & Seydel, 1996; Prentice-Dunn, Floyd, & Flournoy, 2001) 

and condom use (Tanner et al., 1991). The order of presentation of the written 

information was also manipulated in a study by Prentice-Dunn et al. (2001), who found 

that providing information to elicit threat followed by coping resulted in lower feelings of 
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hopelessness. Other interventions based on PMT have used stories of role models 

incorporating the PMT cognitions to enhance adherence to asthma medication 

recommendations (Schaffer & Tian, 2004) and discussions from experts incorporating 

PMT cognitions to target exercise behaviours (McGowan & Prapavessis, 2010). Not all 

PMT-based interventions have been successful, including a multi-method intervention to 

increase adherence to post-bariatric surgery eating recommendations that involved the 

provision of information, use of role models and group discussion (Boeka, Prentice-

Dunn, & Lokken, 2010), and a lecture and discussion-based intervention designed to 

enhance completion of an advance directive (K. L. Payne, Prentice-Dunn, & Allen, 

2010).   

In a review of interventions based on TPB, Hardeman et al. (2002) concluded that 

TPB has rarely been used to develop interventions; instead, it is more commonly used to 

understand behaviours and assess cognitions. Hardeman indicated that interventions 

using information and persuasion are consistent with the model; however, other 

interventions such as goal setting, increasing skills, skill rehearsal, modelling, planning, 

and social support are not directly related to TPB. Of the interventions reviewed, 

approximately half of the studies reported changes in intention and two-thirds reported 

changes in behaviour with small or moderate effect sizes. Providing information is the 

most common intervention to change behaviours based on TPB and has been argued to 

have limited effectiveness (Michie, 2005). As with PMT-based interventions, researchers 

vary in their methodology for TPB interventions. A group-based intervention including 

interactive exercises based on TPB beliefs was found to be successful in increasing 
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abstinence and safe sex practices in adolescents (Jemmott, Sweet Jemmott, & Fong, 

1998). In another study, providing breast cancer survivors with written information 

resulted in increased physical exercise; however, only weak changes were found in TPB 

beliefs (Vallance, Courneya, Plotnikoff, & Mackey, 2008).  

Not all researchers have found successful results from their TPB interventions, 

including a study providing individual professional contact over one year using multiple 

methods (e.g., goal-setting, planning, and self-monitoring) to improve opportunities and 

minimize barriers towards physical activity in individuals at risk for diabetes (Kinmonth 

et al., 2008). Similarly, providing participants with motivational messages based on TPB 

beliefs was unsuccessful in promoting breakfast consumption (Kothe, Mullan, & 

Amaratunga, 2011) and no difference was found between a TPB-based intervention and 

information only intervention using audio-taped messages to increase engagement in 

testicular self-examination (Brubaker & Fowler, 1990).  

According to the present study findings, the influential cognitive variables from 

PMT and TPB and emotional variables in diabetic treatment adherence include attitudes 

from TPB; response efficacy, response costs, perceived vulnerability from PMT; self-

efficacy/perceived behavioural control from TPB and PMT; and anxiety symptoms (state, 

trait, health). An integrated intervention would require targeting all these variables. The 

first step in providing an effective intervention would involve conducting an assessment 

of these cognitions and anxiety constructs, for example by using the questionnaires from 

this study. Other established questionnaires of self-efficacy and barriers towards 

participation in diabetic treatment activities are available in the literature, such as the 
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Diabetes Management Self-Efficacy Scale (Bijl, Poelgeest-Eeltink, & Shortridge-

Baggett, 1999), Confidence in Diabetes Self-Care Scale (van der Ven et al., 2003), and 

Barriers in Diabetes Questionnaire (Mollem, Snoek, & Heine, 1996). Assessment of self-

efficacy should be conducted separately for each of the treatment activities, as 

participation in each of the treatment activities are not necessarily related to each other. 

Mishali et al. (2011) have developed a tool for the measurement of self-efficacy in 

separate treatment activities. In addition to the anxiety constructs investigated in this 

study (i.e., state, trait, health), other measures exist to assess for diabetes-specific fears, 

including the Fear of Complications Scale (E. P. Taylor, Crawford, & Gold, 2005) and 

the Hypoglycaemia Fear Survey (Cox et al., 1987). The assessment of anxiety symptoms 

in individuals with diabetes is important as studies have found that anxiety symptoms are 

not easily recognized by professionals involved in their care such as diabetic nurses 

(Pouwer, Beekman, Lubach, & Snoek, 2006).  

After an assessment of cognitions and anxiety has been conducted, interventions 

focused on targeting these factors can be tailored to the individual’s needs. Researchers 

have found that active interventions (interventions involving engagement in activities by 

the participant, such as skills training and counselling) are more effective than passive 

interventions (presenting material to participants; Albarracin et al., 2005). Studies of 

interventions for individuals with diabetes have also found a lack of support for purely 

passive educational interventions (Steed, Cooke, & Newman, 2003). Although 

information can be provided in group formats, and studies have found comparable results 

for individual and group based education (Rickheim, Weaver, Flader, & Kendall, 2002), 



 

 

 

Diabetic Treatment Adherence     228 

 

 

the Canadian Diabetes Association Clinical Practice Guidelines (2008) suggest that self-

management education should be tailored to the individual.  

To target perceived vulnerability, attitudes, and response efficacy, education on 

the risks of nonadherence to treatment recommendations and the effectiveness of each of 

the treatment recommendations should be provided. Tailoring this information to an 

individual patient may be more valuable than providing general group-based information. 

In particular, individuals may not believe they are vulnerable to certain complications or 

that certain treatment components would assist them in managing their diabetes. In 

particular, even though lifestyle management, including diet and exercise activities, is 

stated to be important in the management of both Type 1 and 2 diabetes (Canadian 

Diabetes Association, 2008), when participants in this study were asked “how is your 

diabetes treated?”, 33% and 39% of participants did not report that diet and exercise, 

respectively, were a part of their treatment. Furthermore, individuals were less likely to 

demonstrate adherence to diet and exercise treatment recommendations if they did not 

believe they were part of their diabetes treatment.  

Providing participants with self-monitoring exercises that could be discussed in 

follow-up sessions may assist in solidifying the information. For example, monitoring 

their blood sugar levels in association with their dietary and exercise recommendations 

may assist patients to see the effectiveness of the treatment recommendations for 

themselves. In addition, an individually tailored problem-solving approach could be 

designed to target response costs, as individuals are likely to identify diverse and 

sometimes unique barriers to engagement in treatment activities (e.g., pain, discomfort, 
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interference with activities or social life, inconvenience, embarrassment). This type of 

intervention is not unique; indeed, researchers have suggested that education sessions 

provided by diabetes educators should be interactive and engage the individual in 

planning, problem-solving, and addressing factors that may aid/interfere with 

participation in self-care activities (Krichbaum, Aarestad, & Buethe, 2003).  

 In the current study, self-efficacy or perceived behavioural control was found to 

be influential in all of the treatment adherence behaviours, suggesting that this cognition 

may be the most important target of intervention. Based on Bandura’s (1986) concept of 

self-efficacy, self-efficacy results from four types of information: performance 

accomplishments, vicarious learning, verbal persuasion, and appraisals of emotional and 

physiological responses. Van de Laar and van der Bijl (2002) outline various strategies to 

improve self-efficacy based on these four types of information. One strategy is to practice 

the behaviour in a stepwise fashion to obtain successful experiences along with feedback 

attributing their successes to their own behaviours (performance accomplishments). Other 

strategies involve learning by observing role models, for example, in group formats 

(vicarious learning), and being told that they possess the qualities to succeed by a trusted 

expert in addition to information on how to make changes and positive feedback on their 

actions (verbal persuasion). Lastly, strategies to reduce stress and fears (appraisals of 

emotional and physiological responses) may improve self-efficacy.  

Performance accomplishments, vicarious learning, and verbal persuasion could be 

combined in an intervention to improve self-efficacy. Such an intervention could provide 

group instruction by an expert and a role model on each of the treatment activities (e.g., 
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how to give an insulin shot, how to test blood sugars and identify what the numbers 

mean, how to plan an exercise regime, how to make a meal plan). After the group 

instruction, participants could be encouraged to practice the activities on their own and be 

given individual feedback on their performance and assistance with problem-solving 

barriers that arise. The feedback component along with assistance with problem-solving 

would suggest that providing follow-up support would be an important component of the 

intervention. Researchers have investigated interventions to improve self-efficacy in 

individuals with diabetes. One group of researchers designed an intervention similar to 

the suggested intervention described above. In particular, the researchers used a face-to-

face group intervention consisting of education, modelling, and group discussions 

(including group discussions on overcoming barriers to participation in diabetes 

management) over four sessions for individuals with Type 2 diabetes and found that the 

intervention improved self-efficacy and blood sugar levels (Shi, Ostwald, & Wang, 

2010).  

Reducing stress and fears is the last set of strategies to improve self-efficacy 

outlined by van de Laar and van de Bijl (2002). This could potentially be targeted in an 

intervention for anxiety. Few studies investigating interventions to reduce anxiety in 

individuals with diabetes could be found in the literature. In a review of outcomes after 

interventions in diabetic populations, Steed et al. (2003) found that, out of eight studies 

investigating the influence of interventions on anxiety in individuals with diabetes, only 

two studies reported improvements in anxiety. One of the two interventions consisted of 

cognitive-behavioural treatment (CBT) and the other education-based treatment. As 
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cognitive-behavioural interventions have been found to be successful in reducing anxiety 

symptoms (general anxiety, health anxiety) in non-medical populations (Barsky & Ahern, 

2004), as well as other medical populations such as chronic obstructive pulmonary 

disease (Kunik et al., 2008) and irritable bowel syndrome (A. Payne & Blanchard, 1995), 

such interventions may also be promising for individuals with diabetes. In one study 

using a cognitive-behavioural intervention with individuals with diabetes, Henry et al. 

(1997) found that a six-session group cognitive-behavioural intervention for stress 

management in individuals with Type 2 diabetes reduced state anxiety. The authors found 

a trend towards improvement in blood sugar levels but this trend was not statistically 

significant. Another group of researchers investigated the outcome of CBT in individuals 

with diabetes to improve blood sugar levels (Snoek et al., 2001). These researchers 

investigated a four-session group cognitive behavioural intervention that involved 

cognitive restructuring, stress-management, and cueing and rewarding behaviours for 

individuals with Type 1 diabetes who had difficulty controlling their blood sugars. The 

researchers found that the intervention improved blood glucose levels, likely due to the 

finding of decreased perceived barriers. Due to the limited investigations on the 

effectiveness of cognitive-behavioural interventions for symptoms of anxiety in 

individuals with diabetes, further investigation is warranted.  

An area of debate in the literature is whether or not CBT could be used along with 

health behaviour models, such as TPB and PMT, to change behaviours. Hobbis and 

Sutton (2005) suggest that the presumptions behind the TPB and CBT overlap in that 

change in behaviours result from changes in cognitions. Despite similarities, CBT and 
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TPB are thought to be theoretically different. For example, Hobbis and Sutton argued that 

behaviours in CBT are seen as influenced by “global beliefs at a deeper level of 

consciousness” (p. 13) in contrast to more salient beliefs (behavioural, normative, and 

control beliefs) in TPB. Nonetheless, Hobbis and Sutton also stated that the focus of both 

CBT and TPB on beliefs may result in applicability of CBT approaches within TPB 

interventions. This article by Hobbis and Sutton generated a great deal of debate 

regarding the applicability of CBT along with TPB (e.g., Fishbein & Ajzen, 2005; 

Michie, 2005). Other authors argued that the theories are designed to predict or change 

different constructs, with CBT designed to change behaviours by increasing engagement 

in behavioural intentions, and TPB designed to predict behavioural intentions and not 

necessarily change actual behaviours (Fishbein & Ajzen, 2005). Despite the theoretical 

differences, Fishbein and Ajzen agreed that CBT interventions (along with a host of other 

interventions) could be useful in changing health behaviours. TPB has been faulted for a 

lack of information on how to modify beliefs suggesting the importance of investigating 

whether or not an intervention results in changes in TPB cognitions in addition to 

changes in intentions or behaviour.  

In summary, an intervention designed to improve treatment adherence in 

individuals with diabetes based on the cognitive and emotional variables found to be 

influential in treatment adherence in this study would need to target attitudes, response 

costs, response efficacy, perceived vulnerability, self-efficacy, and symptoms of anxiety 

(state, trait, health). As seen in the preceding discussion, there are multiple ways to target 

such cognitions and emotions, including providing information, tailoring the information 



 

 

 

Diabetic Treatment Adherence     233 

 

 

to the individual patient, providing feedback about behaviours, and addressing barriers 

through individually-based problem-solving.   

4.9 Limitations 

There are several limitations to this study that warrant mentioning. First, the 

measurement of treatment adherence relied on self-report information. Researchers have 

reported that this is the most consistently used form of measurement for treatment 

adherence in the literature (McNabb, 1997); however, this form of assessment is not 

without limitations. Feasibility limited our ability to obtain objective measurements of 

treatment adherence. Furthermore, research comparing blood glucose levels to treatment 

adherence has not always found consistent results, as factors other than treatment 

adherence can influence blood glucose levels. These other factors include stress (Aikens 

et al., 1992), time of day the samples are taken (Peyrot & McMurry, 1985), 

appropriateness of the recommended treatment, duration of the diabetes, comorbidity 

with other conditions, hormone levels (Johnson, 1992), social support (Peyrot et al., 

1999; Schafer, McCaul, & Glasgow, 1986), higher education levels, and better coping 

strategies (Peyrot et al., 1999). 

The recruitment strategies resulted in a sample of volunteers instead of a 

randomly selected sample. Past research has revealed that individuals who participate in 

studies on treatment adherence generally have better treatment adherence and monitor 

their blood sugars more frequently than those who do not participate in treatment 

adherence studies (Riekert & Drotar, 1999). Furthermore, asking for consent to be 

contacted one and two weeks after completion of the survey may have resulted in a 
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different set of individuals who agreed to be contacted than those who do not. For 

example, individuals who do not participate again may have had lower levels of treatment 

adherence and may not want to share this information. Independent samples t –tests were 

conducted to test for this possibility between the individuals who did and did not respond 

to the first follow up treatment adherence questions using the responses about treatment 

adherence provided during the initial survey completion. Sample sizes between groups 

differed substantially (55-58 participants completed the initial questionnaires but did not 

respond to the first follow-up questionnaire whereas 303-323 participants completed the 

initial questionnaires and the first follow-up questionnaires). Statistically significant 

differences between groups were found only for the dietary adherence questionnaire, with 

individuals who completed both sets of questionnaires scoring higher (thus better 

treatment adherence) than those who responded only to the first set of questionnaires.  

As this study investigated both individuals with Type 1 and Type 2 diabetes, the 

sample size was small when the groups were separated (approximately 150 individuals in 

each group). This sample size is small for structural equation modelling. Estimations of 

appropriate samples sizes for structural equation modelling vary, with authors suggesting 

an inability to test structural equation models with a sample size less than 100 and 

suggestions for a minimum sample size varying from 100-200 (Keith, 2006; T. J. B. 

Kline, 2005).     

 The questionnaires to measure PMT and TPB variables were designed specifically 

for this study, as existing questionnaires assessing all the variables of importance were 

not available. As with any new measures, the psychometric properties of the 
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questionnaires were unknown prior to use. The analyses used in this study allowed for an 

examination of the individual items of each of the questionnaires and items that loaded 

poorly on the latent variables were removed from analyses. Of note is that many of the 

studies examining PMT and TPB variables used only a few questions to assess for each 

of the model components. For example, in a study on physical activity in individuals with 

diabetes using PMT, authors used one item to assess perceived severity and one item to 

assess vulnerability (Plotnikoff, Lippke, Trinh, et al., 2010). In another study on physical 

activity in individuals with diabetes, authors used one item to assess perceived 

behavioural control (Plotnikoff, Lippke, Courneya, et al., 2010). Thus, the additional 

questions created for this study allowed for the benefit of removing questions that were 

not related to the model variables and may have addressed additional aspects of each of 

the variables. As structural equation modelling allowed for the examination of PMT and 

TPB according to a priori specified models, it is possible that other models may fit the 

data as well or better than the models used in this study.  

Treatment adherence in individuals with diabetes is a complex, multifaceted 

cluster of behaviours given the multiple activities individuals with diabetes must 

participate in to ensure their health. Treatment adherence is also not the only factor 

contributing to optimal blood glucose levels as other factors such as stress as previously 

outlined are also influential. The complexity of understanding treatment adherence is 

further elucidated by the decades of research that has been devoted to understanding and 

identifying strategies to improve treatment adherence in this population. This study 

investigated only a subset of the factors believed to be influential in understanding 
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treatment adherence in individuals with diabetes. Although social cognition models such 

as TPB and PMT have been shown to provide information on treatment adherence in 

individuals with diabetes, the intention of this study was not to understand every aspect 

of treatment adherence but instead to provide further information on this complex set of 

behaviours to target in interventions.   

4.10 Future directions 

 As with any study investigating a new area (or an area that has limited research, 

such as the application of PMT and TPB to multiple treatment adherence activities within 

individuals with diabetes), replication is an important step. Replication of this study with 

a larger sample and, in particular, with a randomly selected sample (to account for the 

limitation of a volunteer based sample as in this study) would be important to determine 

the generalizability of the findings. Replication of this study could also involve additional 

longitudinal data to examine if the relationships hold after a longer time period between 

assessments of treatment adherence. This study has revealed that several variables from 

TPB and PMT are influential in treatment adherence for individuals with diabetes. As 

described above, the conclusions of this study can be used to develop interventions to 

improve treatment adherence focused on these variables. A future research direction is to 

design and pilot an intervention focused on these variables to investigate the possibility 

of improving treatment adherence.   

 Research has been conducted examining anxiety in individuals with diabetes, 

including state anxiety, trait anxiety, general anxiety symptoms, anxiety disorders, 

diabetes-specific anxiety (e.g., fear of complications, fear of hypoglycemia); however, no 
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other studies have examined health anxiety in individuals with diabetes. This study 

provides information on the association between health anxiety and treatment adherence, 

with high health anxiety being associated with poorer treatment adherence (specifically 

for dietary adherence for individuals with Type 1 and Type 2 diabetes and exercise 

adherence for those with Type 2 diabetes). The study did not investigate the potential 

adaptive qualities of health anxiety. In particular, individuals with increased health 

anxiety tend to be hypervigilant to body sensations and changes (Kellner et al., 1987). 

Although hypervigilance is generally thought to be maladaptive, paying attention to 

bodily sensations and changes can be adaptive for people with and without a medical 

condition to determine whether or not the sensation requires medical attention 

(Asmundson & Taylor, 2005).  

As reviewed in the introduction, because many individuals with diabetes struggle 

with noticing the initial bodily reactions to mild hypoglycaemia (Cox et al., 1993), 

individuals with higher health anxiety (who are consequently hypervigilant to bodily 

sensations and changes) may notice these symptoms immediately and thus be able to 

respond appropriately to counter their low blood sugar levels. In a previous study, 

individuals with higher state anxiety were found to be better at detecting symptoms of 

hypoglycemia (Ryan et al., 2002). An investigation into health anxiety in individuals with 

diabetes may also provide information on gaining diabetes-related knowledge, as 

increased knowledge is associated with better treatment adherence (Peyrot & Rubin, 

1994; Uitewaal et al., 2005) and individuals with high health anxiety tend to seek out 

health-related information (S. Taylor & Asmundson, 2004). 
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 Other than these potentially adaptive features of health anxiety in terms of 

diabetes, other aspects of high health anxiety may be problematic. For example, high 

health anxiety has been found to be associated with emotional preoccupation coping 

(Bourgault-Fagnou & Hadjistavropoulus, 2009; Janzen & Hadjistavropoulos, 2008). Such 

coping strategies have been found to be related to poor adherence in individuals with 

diabetes (Mishali et al., 2007). Furthermore, the patient-provider relationship has been 

found to be an important predictor of treatment adherence (Albright et al., 2001; Mishali 

et al., 2007). An examination of the influence of increased health anxiety on the patient-

provider relationship reveals more negative ratings of medical care including 

dissatisfaction with and distrust of physicians (Barsky et al., 1991; Kellner et al., 1987; 

Persing et al., 2000). Further research on health anxiety in this population may assist in 

understanding the association between health anxiety and treatment adherence. Another 

direction for future research is an investigation of causality (i.e., if high health anxiety 

results in reduced treatment adherence or if poor treatment adherence results in higher 

health anxiety).  

 Another important anxiety construct that has not been examined in adults with 

diabetes is anxiety sensitivity. Anxiety sensitivity is defined as a fear of the sensations 

associated with anxiety based on the belief that they may have catastrophic cognitive, 

physical, or social consequences (Reiss et al., 1986; S. Taylor, 1999). Anxiety sensitivity 

represents a vulnerability factor that predisposes certain individuals to develop anxiety 

disorders (Maller & Reiss, 1992; S. Taylor, 1999; S. Taylor, Koch, & Crockett, 1991). 

This construct has been examined in adolescents with Type 1 diabetes. Messenger (2006) 
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found that anxiety sensitivity was not associated with blood glucose monitoring in the 

adolescents. Further investigation into the role of anxiety sensitivity in individuals with 

diabetes and the relation to treatment adherence may help to understand anxiety overall in 

individuals with diabetes and may assist in identifying those who may develop anxiety 

disorders at a later time.  

4.11 Summary and conclusions 

 As anticipated based on the findings of another group of researchers 

(Howteerakul et al., 2007), self-care activities (diet, exercise, blood glucose monitoring, 

medication) were not always related to each other. Although different associations were 

found for individuals with Type 1 and Type 2 diabetes, medication and blood glucose 

monitoring were not correlated with each other for either type of diabetes. Due to a lack 

of variance in medication adherence (88.1% of participants demonstrating adherence to 

their medication recommendations) and a lack of variance in blood glucose monitoring in 

individuals with Type 1 diabetes (88.6% of participants rested their blood sugars daily), 

these models could not be tested. Consistent with previous research (Glasgow et al., 

1997), participants in this study were the least adherent to dietary treatment 

recommendations (28.2% demonstrating good adherence). Interestingly, participants in 

this study were more adherent to exercise treatment recommendations than found in 

previous studies (with 66.4% of participants demonstrating good adherence); however, 

more liberal criteria for exercise adherence was used in this study (Howteerakul et al., 

2007). 
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 Both TPB and PMT models explained a large portion of variance in self-care 

behaviours that were examined in individuals with diabetes and explained nearly 

equivalent variance in the behaviours. The TPB models explained the most variance in 

blood glucose monitoring followed by dietary adherence and exercise adherence. 

Likewise, TPB explained the most variance in intention for blood glucose monitoring and 

dietary adherence as compared to intention to engage in exercise activities. The path from 

intention to behaviour was the strongest in all of the treatment adherence models, thus the 

strongest association with each of the self-care behaviours. Perceived behavioural control 

and intention were the only variables that were consistently significant in each of the 

models. Although attitude was statistically significant in some of the models (blood 

glucose monitoring, diet), the association between subjective norms and intention was not 

statistically significant in any of the treatment behaviours similar to findings of other 

researchers (e.g., Godin & Kok, 1996). As noted above, differences in the TPB models 

were found between individuals with Type 1 and 2 diabetes.  

 Like the TPB models, PMT models also explained a large portion of variance in 

each of the respective treatment behaviours with the most variance also explained in 

blood glucose monitoring. Despite explaining the largest portion of variance in blood 

glucose monitoring, the PMT variables explained the most variance in protection 

motivation for exercise adherence than the other treatment activities. As with TPB, the 

path from protection motivation to behaviour was consistently the strongest path in each 

of the PMT models similar to findings of other researchers (Milne et al., 2000). 

Protection motivation and self-efficacy were the only variables consistently found in each 
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of the treatment models. Self-efficacy was often the strongest path to protection 

motivation (for blood glucose monitoring, exercise, and dietary [for individuals with 

Type 1 diabetes] adherence models). Other researchers have found self-efficacy to be the 

strongest predictor of behaviours in PMT (Lwin & Saw, 2007; Milne et al., 2000). 

Similar to previous studies, the coping appraisal cognitions were found to provide 

stronger associations with protection motivation than the threat appraisal cognitions 

(Floyd et al., 2000). The only threat appraisal variable found to be statistically significant 

in any of the models was perceived vulnerability (as perceived severity was not 

statistically significant in any of the models) in the dietary adherence model for 

individuals with Type 2 diabetes.  

 In examining the TPB and PMT models, anxiety constructs were added to each 

model to investigate the relationship between the model cognitions and anxiety and the 

relationship between anxiety and intention (protection motivation) and treatment 

adherence. Anxiety constructs (state, trait, and health) were found to mediate the 

relationship between cognitions and intention (and protection motivation) towards 

performing self-care behaviours and between cognitions and treatment activities. 

Negative pathways between cognitions and anxiety were found for perceived behavioural 

control and self-efficacy and positive pathways were found for response costs, perceived 

vulnerability and attitudes. Anxiety was found to be a mediator between cognitions and 

intention/protection motivation for exercise adherence for the PMT model and for dietary 

adherence for the TPB model. Anxiety was found to be a mediator between cognitions 
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and treatment adherence for each of the treatment activities (with differences found for 

type of diabetes and PMT versus TPB).  

As health anxiety has not been investigated in individuals with diabetes, health 

anxiety was examined separately from the other anxiety constructs and independent of 

the PMT and TPB models. Health anxiety was found to be associated negatively with 

dietary adherence for both types of diabetes, exercise adherence for individuals with 

Type 2 diabetes, and blood glucose monitoring for individuals with Type 1 diabetes. 

Further investigation into the core cognitions involved in health anxiety and their 

relationship with treatment adherence revealed associations with each core cognition and 

treatment adherence with differences found for individuals with Type 1 and 2 diabetes. In 

particular, increased belief in difficulty coping, vulnerability to illness, awfulness of 

illness, and inadequacy of medical services were associated with decreased adherence to 

treatment activities.  

 Taken together, the study findings offer direction for interventions to increase 

participation in diabetic treatment activities, including addressing cognitions found to be 

influential in each of the treatment activities (i.e., attitude, perceived behavioural 

control/self-efficacy, perceived vulnerability, response efficacy, response costs) and 

increased anxiety (state, trait, health). Future research investigating an intervention 

addressing each of these components is warranted.  



 

 

 

Diabetic Treatment Adherence     243 

 

 

5. References 

Abramowitz, J. S., Olatunji, B. O., & Deacon, B. J. (2007). Health anxiety, 

hypochondriasis, and the anxiety disorders. Behavior Therapy, 38, 86-94. doi: 

10.1016/j.beth.2006.05.001 

Adegoke, A. A. (2006). Strategies for modification of health behaviours. IFE 

Psychologia: An International Journal, 14, 263-294.  

Aikens, J. E., Wallander, J. L., Bell, D. S. H., & Cole, J. A. (1992). Daily stress 

variability, learned resourcefulness, regimen adherence, and metabolic control in 

Type I diabetes mellitus: Evaluation of a path model. Journal of Consulting and 

Clinical Psychology, 60, 113-118. Retrieved from 

http://www.apa.org/pubs/journals/ccp/ 

Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human 

Decision Processes, 50, 179-211.  

Ajzen, I. (2005). Attitudes, personality, and behavior (2nd ed.). Berkshire, UK: Open 

University Press. 

Ajzen, I. (2006). Constructing a TpB Questionnaire: Conceptual and Methodological 

Considerations.  Retrieved from 

http://www.people.umass.edu/aizen/pdf/tpb.measurement.pdf 

Ajzen, I. (2008). Frequently Asked Questions  Retrieved November 2, 2008, from 

http://people.umass.edu/aizen/faq.html 

Ajzen, I., & Albarracin, D. (2007). Predicting and changing behavior: A reasoned action 

approach. In I. Ajzen, D. Albarracin & R. Hornik (Eds.), Prediction and change 



 

 

 

Diabetic Treatment Adherence     244 

 

 

of health behavior: Applying the reasoned action approach (pp. 3-67). Mahway, 

NH: Lawrence Erlbaum. 

Ajzen, I., & Manstead, A. S. R. (2007). Changing health-related behaviours: An approach 

based on the theory of planned behaviour. In M. Hewstone, H. A. W. Schut, J. B. 

F. de Wit, K. van den Bos & M. S. Stroebe (Eds.), The scope of social 

psychology: Theory and applications (pp. 43-63). New York: Psychology Press. 

Albarracin, D., Gillette, J., Earl, A., Glasman, L. R., Durantini, M. R., & Ho, M. H. 

(2005). A test of major assumptions of behavior change: A comprehensive look at 

HIV prevention interventions since the beginning of the epidemic. Psychological 

Bulletin, 131, 856-897. doi: 10.1037/0033-2909.131.6.856  

Alberts, N. M., Sharpe, D., Kehler, M. D., & Hadjistavropoulos, H. D. (2011). Health 

anxiety: Comparison of the latent structure in medical and non-medical samples. 

Journal of Anxiety Disorders, E-pub ahead of print. doi: 

10.1016/j.janxdis.2011.01.011 

Albright, T. L., Parchman, M., & Burge, S. K. (2001). Predictors of self-care behavior in 

adults with Type 2 diabetes: An RRNeST study. Family Medicine, 33, 354-360. 

Retrieved from http://www.stfm.org/fmhub/ 

Alogna, M. (1980). Perception of severity of disease and health locus of control in 

compliant and noncompliant diabetic patients. Diabetes Care, 3, 533-534. doi: 

10.2337/diacare.3.4.533  



 

 

 

Diabetic Treatment Adherence     245 

 

 

American Psychiatric Association. (2000). Diagnostic and statistical manual of mental 

disorders (text revision, 4th ed.). Washington, DC: American Psychiatric 

Association. 

Anderson, J. C., & Gerbing, D. W. (1988). Structural equation modeling in practice: A 

review and recommended two-step approach. Psychological Bulletin, 103, 411-

423. doi: 10.1037/0033-2909.103.3.411 

Anderson, R. J., Freedland, K. E., Clouse, R. E., & Lustman, P. J. (2001). The prevalence 

of comorbid depression in adults with diabetes: A meta-analysis. Diabetes Care, 

24, 1069-1078. doi: 10.2337/diacare.24.6.1069 

Arbuckle, J. L. (2009). Amos 18 user's guide. Chicago: Amos Development Corporation. 

Armitage, C. J. (2005). Can the theory of planned behavior predict the maintenance of 

physical activity? Health Psychology, 24, 235-245. doi: 10.1037/0278-

6133.24.3.235 

Armitage, C. J., & Conner, M. (2000). Social cognition models and health behaviour: A 

structured review. Psychology and Health, 15, 173 - 189. doi: 

10.1080/08870440008400299 

Asmundson, G. J. G., & Taylor, S. (2005). It's not all in your head: How worrying about 

your health could be making you sick - and what you can do about it. New York, 

NY: Guildford Press. 

Asmundson, G. J. G., Taylor, S., Sevgur, S., & Cox, B. J. (2001). Health anxiety: 

Classification and clinical features. In G. J. G. Asmundson, S. Taylor & B. J. Cox 



 

 

 

Diabetic Treatment Adherence     246 

 

 

(Eds.), Health anxiety: Clinical and research perspectives on hypochondriasis 

and related disorders (pp. 3-21). New York: John Wiley & Sons. 

Babban, A., & Craciun, C. (2007). Changing health risk behaviors: A review of theory 

and evidence-based interventions in health psychology. Journal of Cognitive and 

Behavioral Psychotherapies, 7, 45 - 67. Retrieved from 

http://jcbp.psychotherapy.ro/ 

Balkrishnan, R., Rajagopalan, R., Camacho, F. T., Huston, S. A., Murray, F. T., & 

Anderson, R. T. (2003). Predictors of medication adherence and associated health 

care costs in an older population with type 2 diabetes mellitus: A longitudinal 

cohort study. Clinical Therapeutics, 25, 2958-2971. doi: S0149291803803478 

[pii] 

Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory. 

Englewood Cliffs, NJ: Prentice-Hall. 

Bandura, A. (1988). Self-efficacy conception of anxiety. Anxiety Research, 1, 77-98. doi: 

10.1080/10615808808248222 

Barlow, D. H. (2002). Anxiety and its disorders (2nd ed.). New York: Guilford Press. 

Barsky, A. J., & Ahern, D. K. (2004). Cognitive behavior therapy for hypochondriasis: A 

randomized controlled trial. Journal of the American Medical Association, 291, 

1464-1470. doi: 10.1001/jama.291.12.1464  

Barsky, A. J., Barnett, M. C., & Cleary, P. D. (1994). Hypochondriasis and panic 

disorder: Boundary and overlap. Archives of General Psychiatry, 51, 918 - 925. 

Retrieved from http://archpsyc.ama-assn.org/ 



 

 

 

Diabetic Treatment Adherence     247 

 

 

Barsky, A. J., & Wyshak, G. (1989). Hypochondriasis and health related attitudes. 

Psychosomatics, 30, 412 - 420. Retrieved from http://psy.psychiatryonline.org/ 

Barsky, A. J., Wyshak, G., Latham, K. S., & Kleerman, G. L. (1991). Hypochondriacal 

patients, their physicians, and their medical care. Journal of General Internal 

Medicine, 6, 413-419.  

Beck, J. S. (1995). Cognitive therapy: Basics and beyond. New York, NY: Guilford 

Press. 

Beck, K. H., & Lund, A. K. (1981). The effects of health threat seriousness and personal 

efficacy upon intentions and behavior. Journal of Applied Social Psychology, 11, 

401-415. doi: 10.1111/j.1559-1816.1981.tb00832.x 

Becker, M. H. (1974). The health belief model and sick role behavior. Health Education 

Monographs, 2, 409-419.  

Becker, M. H., & Maiman, L. A. (1975). Sociobehavioral determinants of compliance 

with health and medical care recommendations. Medical Care, 13, 10-24.  

Bennett, P., Rowe, A., & Katz, D. (1998). Reported adherence with preventive asthma 

medication: A test of protection motivation theory. Psychology, Health and 

Medicine, 3, 347-354. doi: 10.1080/13548509808400609 

Bentler, P. M. (1992). On the fit of models to covariances and methodology to the 

bulletin. Psychological Bulletin, 112, 400-404. doi: 10.1037/0033-2909.112.3.400 

Bijl, J. V., Poelgeest-Eeltink, A. V., & Shortridge-Baggett, L. (1999). The psychometric 

properties of the diabetes management self-efficacy scale for patients with type 2 



 

 

 

Diabetic Treatment Adherence     248 

 

 

diabetes mellitus. Journal of Advanced Nursing, 30, 352-359. doi: 

10.1046/j.1365-2648.1999.01077.x 

Bizub, D. M. (2004). Do motivational readiness to change and self-efficacy affect 

treatment adherence among people with type 2 diabetes? (Doctoral dissertation), 

Fordham University. Retrieved from 

http://fordham.bepress.com/dissertations/AAI3126689   

Blackwell, P. (2005). The theory of planned behaviour and treatment adherence in 

asthma patients. Dissertation Abstracts International: Section B: The Sciences 

and Engineering, 66, 3397.  

Block, L. G., & Keller, P. A. (1998). Beyond protection motivation theory: An 

integrative theory of health appeals. Journal of Applied Social Psychology, 28, 

1584-1608. doi: 10.1111/j.1559-1816.1998.tb01691.x 

Blue, C. L. (2007). Does the theory of planned behavior identify diabetes-related 

cognitions for intention to be physically active and eat a healthy diet? Public 

Health Nursing, 24, 141 - 150. doi: 10.1111/j.1525-1446.2007.00618.x 

Blue, C. L., & Marrero, D. G. (2006). Psychometric properties of the Healthful Eating 

Belief Scales for persons at risk for diabetes. Journal of Nutrition Education and 

Behavior, 38, 134-142. doi: 10.1016/j.jneb.2006.01.010 

Blue, C. L., Wilbur, K., & Marston-Scott, M. V. (2001). Exercise among blue-collar 

workers: Application of the theory of planned behavior. Research in Nursing and 

Health, 24, 481-493. doi: 10.1002/nur.10008 



 

 

 

Diabetic Treatment Adherence     249 

 

 

Boeka, A. G., Prentice-Dunn, S., & Lokken, A. L. (2010). Psychosocial predictors of 

intentions to comply with bariatric surgery guidelines. Psychology, Health and 

Medicine, 15, 188-197. doi: 10.1080/13548501003615282 

Boer, H., & Seydel, E. R. (1996). Protection motivation theory. In M. Conner & P. 

Norman (Eds.), Predicting health behaviour: Research and practice with social 

cognition models (pp. 95-119). Philadelphia, PA: Open University Press. 

Bogart, L. M., & Delahanty, D. I. (2002). Psychosocial Models. In T. J. Boll, R. G. 

Frank, A. Baum & J. L. Wallander (Eds.), Handbook of clinical health 

psychology: Vol. 3.  Models and perspectives in health psychology (pp. 201-248). 

Washington, DC: American Psychological Association. 

Bond, G. G., Aiken, L. S., & Somerville, S. C. (1992). The health belief model and 

adolescents with insulin-dependent diabetes mellitus. Health Psychology, 11, 190-

198. doi: 10.1037/0278-6133.11.3.190 

Boudreau, F., & Godin, G. (2009). Understanding physical activity intentions among 

French Canadians with type 2 diabetes: An extension of Ajzen's theory of planned 

behaviour. International Journal of Behavioral Nutrition and Physical Activity, 6, 

35-46. doi: 10.1186/1479-5868-6-35 

Bourgault-Fagnou, M. D., & Hadjistavropoulus, H. D. (2009). Understanding health 

anxiety among community dwelling seniors with varying degrees of frailty. Aging 

and Mental Health, 13, 226-237. doi: 10.1080/13607860802380664 

Bowen, D. J., Helmes, A., Powers, D., Andersen, M. R., Burke, W., McTiernan, A., et al. 

(2003). Predicting breast cancer screening intentions and behavior with emotion 



 

 

 

Diabetic Treatment Adherence     250 

 

 

and cognition. Journal of Social and Clinical Psychology, 22, 213 - 232. doi: 

10.1521/jscp.22.2.213.22875 

Bridle, C., Riemsma, R. P., Pattenden, J., Sowden, A. J., Mather, L., Watt, I. S., et al. 

(2005). Systematic review of the effectiveness of health behaviour interventions 

based on the transtheoretical model. Psychology and Health, 20, 283 - 301. doi: 

10.1080/08870440512331333997  

Browne, M. W., & Cudeck, R. (1993). Alternative ways of assessing model fit. In K. A. 

Bollen & J. S. Long (Eds.), Testing structural equation models (pp. 136-162). 

Newbury Park, CA: Sage. 

Brownlee-Duffeck, M., Peterson, L., Simonds, J. F., Goldstein, D., Kilo, C., & Hoette, S. 

(1987). The role of health beliefs in the regimen adherence and metabolic control 

of adolescents and adults with diabetes mellitus. Journal of Consulting and 

Clinical Psychology, 55, 139-144. Retrieved from 

http://www.apa.org/pubs/journals/ccp/ 

Brubaker, R. G., & Fowler, C. (1990). Encouraging college males to perform testicular 

self-examination: Evluation of a persuasive message based on the revised theory 

or reasoned action. Journal of Applied Social Psychology, 17, 1411-1422. doi: 

10.1111/j.1559-1816.1990.tb01481.x 

Buchanan, T., & Smith, J. L. (1999). Using the Internet for psychological research: 

Personality testing on the World Wide Web. British Journal of Psychology, 90, 

125-144. Retrieved from http://www.bpsjournals.co.uk/journals/bjp/ 



 

 

 

Diabetic Treatment Adherence     251 

 

 

Burkholder, G. J., & Nigg, C. C. (2002). Overview of the transtheoretical model. In P. M. 

Burbank & D. Riebe (Eds.), Promoting exercise and behavior change in older 

adults: Interventions with the transtheoretical model (pp. 57-84). New York, NY: 

Springer Publishing Company. 

Burroughs, T. E., Pontious, S. L., & Santiago, J. V. (1993). The relationship among six 

psychosocial domains, age, health care adherence, and metabolic control in 

adolescents with IDDM. The Diabetes Educator, 19, 396 - 402. doi: 

10.1177/014572179301900506 

Byrne, B. M. (2010). Structural Equation Modeling with AMOS: Basic Concepts, 

Applications, and Programming (2nd ed.). New York, NY: Taylor & Francis. 

Canadian Diabetes Association. (2005). The serious face of diabetes in Canada  Retrieved 

July 30, 2008, from 

http://www.diabetes.ca/files/diabetesreport2005/backgrounders/Yukon%20backgr

ound%20-%20FINAL.pdf 

Canadian Diabetes Association. (2008). Clinical practice guidelines for the prevention 

and management of diabetes in Canada. Canadian Journal of Diabetes, 32, S1-

S201. Retrieved from www.diabetes.ca 

Cerkoney, K. A., & Hart, L. K. (1980). The relationship between the health belief model 

and compliance of persons with diabetes mellitus. Diabetes Care, 3, 594 - 598. 

doi: 10.2337/diacare.3.5.594 

Chao, J., Nau, D. P., & Aikens, J. E. (2007). Patient-reported perceptions of side effects 

of antihyperglycemic medication and adherence to medication regimens in 



 

 

 

Diabetic Treatment Adherence     252 

 

 

persons with diabetes mellitus. Clinical Therapeutics, 29, 177-180. doi: 

10.1016/j.clinthera.2007.01.014 

Chao, J., Nau, D. P., Aikens, J. E., & Taylor, S. D. (2005). The mediating role of health 

beliefs in the relationship between depressive symptoms and medication 

adherence in persons with diabetes. Research in Social and Administrative 

Pharmacy, 1, 508-525. doi: 10.1016/j.sapharm.2005.09.002 

Cheung, C. W., & Rensvold, R. B. (2002). Evaluating goodness-of-fit indexes for testing 

measurement invariance. Structural Equation Modeling, 9, 233-255. doi: 

10.1207/S15328007SEM0902_5 

Chyun, D. A., Melkus, G. D., Katten, D. M., Price, W. J., Davey, J. A., Grey, N., et al. 

(2006). The association of psychological factors, physical activity, neuropathy, 

and quality of life in type 2 diabetes. Biological Research for Nursing, 7, 279-

288. doi: 10.1177/1099800405285748 

Ciechanowski, P. S., Katon, W. J., & Russo, J. E. (2000). Depression and diabetes: 

impact of depressive symptoms on adherence, function, and costs. Archives of 

Internal Medicine, 160, 3278-3285. Retrieved from http://archinte.ama-assn.org/ 

Cismaru, M., & Lavack, A. M. (2007). Interaction effects and combinatorial rules 

governing protection motivation theory variables: A new model. Marketing 

Theory, 7, 249 - 270. doi: 10.1177/1470593107080344 

Coffman, D. L., & McCallum, R. C. (2005). Using parcels to convert path analysis 

models into latent variable models. Multivariate Behavioral Research, 40, 235 - 

259. doi: 10.1207/s15327906mbr4002_4 



 

 

 

Diabetic Treatment Adherence     253 

 

 

Coleman, C. A. (2002). Predictors of adherence to exercise regimens among individuals 

with chronic health conditions. Dissertation Abstracts International: Section B: 

The Sciences and Engineering, 62, 5958.  

Conner, M., & Armitage, C. J. (1998). Extending the theory of planned behaviour: A 

review and avenues for further research. Journal of Applied Social Psychology, 

28, 1429 - 1464. doi: 10.1111/j.1559-1816.1998.tb01685.x 

Conner, M., Black, K., & Stratton, P. (1998). Understanding drug compliance in a 

psychiatric population: An application of the theory of planned behaviour. 

Psychology, Health and Medicine, 3, 337 - 344. doi: 

10.1080/13548509808400607  

Conner, M., Norman, P., & Bell, R. (2002). The theory of planned behavior and healthy 

eating. Health Psychology, 21, 194-201. doi: 0.1037//0278-6133.21.2.194 

Conner, M., & Sparks, P. (1996). The theory of planned behaviour and health behaviours. 

In M. Conner & P. Norman (Eds.), Predicting health behaviour: Research and 

practice with social cognition models (pp. 121-162). Philadelphia, PA: Open 

University Press. 

Costa, L. L. (1999). Association of hospitalized heart failure patients' intention to manage 

the therapeutic regimen with postdischarge health behaviors and outcomes. 

Dissertation Abstracts International: Section B: The Sciences and Engineering, 

60, 1527.  



 

 

 

Diabetic Treatment Adherence     254 

 

 

Cox, D. J., Gonder-Frederick, L., Antoun, B., Cryer, P. E., & Clarke, W. L. (1993). 

Perceived symptoms in the recognition of hypoglycemia. Diabetes Care, 16, 519-

527. doi: 10.2337/diacare.16.2.519 

Cox, D. J., Irvine, A., Gonder-Frederick, L., Nowacek, G., & Butterfield, J. (1987). Fear 

of hypoglycemia: quantification, validation, and utilization. Diabetes Care, 10, 

617-621. doi: 10.2337/diacare.10.5.617 

Cramer, J. A. (2004). A systematic review of adherence with medications for diabetes. 

Diabetes Care, 27, 1218-1224. doi: 10.2337/diacare.27.5.1218 

Curran, P. J., West, S. G., & Finch, J. F. (1996). The robustness of test statistics to 

nonnormality and specification error in confirmatory factor analysis. 

Psychological Methods, 1, 16-29. doi: 10.1037/1082-989X.1.1.16 

Das-Munshi, J., Stewart, R., Ismail, K., Bebbington, P. E., Jenkins, R., & Prince, M. J. 

(2007). Diabetes, common mental disorders, and disability: findings from the UK 

National Psychiatric Morbidity Survey. Psychosomatic Medicine, 69, 543-550. 

doi: 10.1097/PSY.0b013e3180cc3062 

Davis, M. (1998). Are different parts of the extended amygdala involved in fear versus 

anxiety? Biological Psychiatry, 44, 1239-1247. doi: 10.1016/S0006-

3223(98)00288-1 

de Beuckelaer, A., & Lievens, L. (2009). Measurement equivalence of paper-and-pencil 

and Internet organisational surveys: A large scale examination in 16 countries. 

Applied Psychology, 58, 336-361. doi: 10.1111/j.1464-0597.2008.00350.x 



 

 

 

Diabetic Treatment Adherence     255 

 

 

Delamater, A. M. (2006). Improving patient adherence. Clinical Diabetes, 24, 71 - 78. 

Retrieved from http://clinical.diabetesjournals.org/ 

DiMatteo, M. R. (2004). Variations in patients' adherence to medical recommendations: 

A quantitative review of 50 years of research. Medical Care, 42, 200-209. doi: 

10.1097/01.mlr.0000114908.9034 

Dunn, S. M., Beeney, L. J., Hoskins, P. L., & Turtle, J. R. (1990). Knowledge and 

attitude change as predictors of metabolic improvement in diabetes education. 

Social Science and Medicine, 31, 1135-1141. doi: 10.1016/0277-9536(90)90235-

K 

Endler, N. S., & Parker, J. D. (1990). Multidimensional assessment of coping: a critical 

evaluation. Journal of Personality and Social Psychology, 58, 844-854. doi: 

10.1037/0022-3514.58.5.844 

Endler, N. S., & Parker, J. D. (1999). Coping with health injuries and problems (CHIP): 

Manual. Toronto: Multi-Health Systems Inc. 

Farmer, A., Kinmonth, A.-L., & Sutton, S. (2006). Measuring beliefs about taking 

hypoglycaemic medication among people with Type 2 diabetes. Diabetic 

Medicine, 23, 265 - 270. doi: 10.1111/j.1464-5491.2005.01778.x 

Ferguson, E. (2009). A taxometric analysis of health anxiety. Psychological Medicine, 

39, 277-285. doi: 10.1017/S0033291708003322 

Ferguson, E., Moghaddam, N. G., & Bibby, P. A. (2007). Memory bias in health anxiety 

is related to emotional valence of health-related words. Journal of Psychosomatic 

Research, 62, 263 - 274. doi: 10.1016/j.jpsychores.2007.01.015 



 

 

 

Diabetic Treatment Adherence     256 

 

 

Fife-Schaw, C., Sheeran, P., & Norman, P. (2007). Simulating behaviour change 

interventions based on the theory of planned behaviour: Impacts on intention and 

action. British Journal of Social Psychology, 46, 43-68. doi: 

10.1348/014466605X85906 

Fishbein, M. (2000). The role of theory in HIV prevention. AIDS Care, 12, 273-278. doi: 

10.1080/09540120050042918  

Fishbein, M., & Ajzen, I. (1975). Belief, attitude, intention, and behavior: An 

introduction to theory and research. Reading, MA: Addison-Wesley. 

Fishbein, M., & Ajzen, I. (2005). Theory-based behavior change interventions: 

Comments on Hobbis and Sutton. Journal of Health Psychology, 10, 27-31. doi: 

10.1177/1359105305048552  

Fishbein, M., & Cappella, J. N. (2006). The role of theory in developing effective health 

communications. Journal of Communication, 56, S1-S17. doi: 10.1111/j.1460-

2466.2006.00280.x 

Floyd, D. L., Prentice-Dunn, S., & Rogers, R. W. (2000). A meta-analysis of research on 

protection motivation theory. Journal of Applied Social Psychology, 30, 407 - 

429. doi: 10.1111/j.1559-1816.2000.tb02323.x 

Foa, E. B., & Steketee, G. (1987). Behavioral treatment of phobics and obsessive-

compulsives. In N. S. Jacobsen (Ed.), Psychotherapists in clinical practice (pp. 

78-120). New York, NY: Guilford Press. 

Fournier, M., de Ridder, D., & Bensing, J. (2002). Optimism and adaptation to chronic 

disease: The role of optimism in relation to self-care options of type 1 diabetes 



 

 

 

Diabetic Treatment Adherence     257 

 

 

mellitus, rheumatoid arthritis and multiple sclerosis. British Journal of Health 

Psychology, 7, 409-432. doi: 10.1348/135910702320645390 

Geisel-Marbaise, S., & Stummer, H. (2010). Diabetes adherence - does gender matter? 

Journal of Public Health, 18, 219-226. doi: 10.1007/s10389-009-0305-2 

Glasgow, R. E., Hampson, S. E., Strycker, L. A., & Ruggiero, L. (1997). Personal-model 

beliefs and social-environmental barriers related to diabetes self-management. 

Diabetes Care, 20, 556-561. doi: 0.2337/diacare.20.4.556 

Glasgow, R. E., McCaul, K. D., & Schafer, L. C. (1986). Barriers to regimen adherence 

among persons with insulin-dependent diabetes. Journal of Behavioral Medicine, 

9, 65-77. doi: 10.1007/BF00844645 

Glasgow, R. E., & Nutting, P. A. (2004). Diabetes. In L. Haas (Ed.), Handbook of 

primary care psychology (pp. 299-319). New York, NY: Oxford University Press. 

Godin, G., & Kok, G. (1996). The theory of planned behavior: A review of its 

applications to health-related behaviors. American Journal of Health Promotion, 

11, 87-98. Retrieved from http://www.healthpromotionjournal.com/ 

Gonzales, J. S., Safre, S. A., Cagliero, E., Wexler, D. J., Delahanty, L., Wittenberg, E., et 

al. (2007). Depression, self-care and medication adherence in Type 2 diabetes: 

Relationships across the full range of symptom severity. Diabetes Care, 30, 2222 

- 2227. doi: 10.2337/dc07-0158  

Goodall, T. A., & Halford, W. K. (1991). Self-management of diabetes mellitus: a critical 

review. Health Psychology, 10, 1-8. doi: 10.1037/0278-6133.10.1.1 



 

 

 

Diabetic Treatment Adherence     258 

 

 

Gosling, S. D., Vazire, S., Srivastava, S., & John, O. P. (2004). Should we trust web-

based studies? A comparative analysis of six preconceptions about Internet 

questionnaires. American Psychologist, 59, 93-104. doi: 10.1037/0003-

066X.59.2.93 

Grier, J. B. (1999). The relationship of stage of change, self-efficacy, and coping style to 

health status in adults with non-insulin dependent diabetes. Dissertation Abstracts 

International: Section B: The Sciences and Engineering, 60, 2340.  

Grigsby, A. B., Anderson, R. J., Freedland, K. E., Clouse, R. E., & Lustman, P. J. (2002). 

Prevalence of anxiety in adults with diabetes: A systematic review. Journal of 

Psychosomatic Research, 53, 1053-1060. doi: 10.1016/S0022-3999(02)00417-8  

Hadjistavropoulos, H. D., Janzen, J. A., Kehler, M. D., Leclerc, J. A., Sharpe, D., & 

Bourgault-Fagnou, M. D. (2011). Core cognitions related to health anxiety in self-

reported medical and non-medical samples. Journal of Behavioral Medicine, 

Advance Online Publication. doi: 10.1007/s10865-011-9339-3 

Hadjistavropoulos, H. D., Owens, K. M. B., Hadjistavropoulos, T., & Asmundson, G. J. 

G. (2001). Hypochondriasis and health anxiety among pain patients. In G. J. G. 

Asmundson, S. Taylor & B. J. Cox (Eds.), Health anxiety: Clinical and research 

perspectives on hypochondriasis and related disorders (pp. 298-323). London: 

Wiley. 

Hardeman, W., Johnston, M., Johnston, D. W., Bonetti, D., Wareham, N. J., & 

Kinmonth, A. L. (2002). Application of the theory of planned behaviour in 



 

 

 

Diabetic Treatment Adherence     259 

 

 

behaviour change interventions: A systematic review. Psychology and Health, 17, 

123-158. doi: 10.1080/08870440290013644 

Harris, R., & Linn, M. W. (1985). Health beliefs, compliance, and control of diabetes 

mellitus. Southern Medical Journal, 78, 162-166.  

Harris, R., Skyler, J. S., Linn, M. W., Pollack, L., & Tewksbury, D. (1982). Relationship 

between the health belief model and compliance as a basis for intervention in 

diabetes mellitus. Pediatric and Adolescent Endocrinology, 10, 123 - 132.  

Harrison, J. A., Mullen, P. D., & Green, L. W. (1992). A meta-analysis of studies of the 

health belief model with adults. Health Education Research, 7, 107 - 116. doi: 

10.1093/her/7.1.107 

Haynes, M., McDonald, H., Garg, A. X., & Montague, P. (2002). Interventions for 

helping patients to follow prescriptions for medications. The Cochrane Database 

of Systematic Reviews, 4. doi: 10.1002/14651858.CD000011.pub3 

Heesch, K. C., Masse, L. C., Dunn, A. L., Frankowski, R. F., & MDolan Mullen, P. 

(2003). Does adherence to a lifestyle physical activity intervention predict 

changes in physical activity? Journal of Behavioral Medicine, 26, 333-348. doi: 

10.1023/A:1024205011001 

Henry, J. L., Wilson, P. H., Bruce, D. G., Chisholm, D. J., & Rawling, P. J. (1997). 

Cognitive-behavioural stress management for patients with non-insulin dependent 

diabetes mellitus. Psychology, Health and Medicine, 2, 109-118. doi: 

10.1080/13548509708400569 



 

 

 

Diabetic Treatment Adherence     260 

 

 

Hermanns, N., Kulzer, B., Krichbaum, M., Kubiak, T., & Haak, T. (2005). Affective and 

anxiety disorders in a German sample of diabetic patients: Prevalence, 

comorbidity and risk factors. Diabetic Medicine, 22, 293-300. doi: 

10.1111/j.1464-5491.2005.01414.x 

Hitchcock, P. B., & Matthews, A. (1992). Interpretation of bodily symptoms in 

hypochondriasis. Behaviour Research and Therapy, 30, 223-234. doi: 

10.1016/0005-7967(92)90068-R 

Hobbis, I. C. A., & Sutton, S. (2005). Are techniques used in cognitive behaviour therapy 

applicable to behaviour change interventions based on the theory of planned 

behaviour? Journal of Health Psychology, 10, 7-18. doi: 

10.1177/1359105305048549 

Holcomb, L. E. (2002). The applicability of the stage of change construct of the 

transtheoretical model of behavior change to the problem of type II diabetic 

adherence. Dissertation Abstracts International: Section B: The Sciences and 

Engineering, 62, 3803.  

Honish, A., Westerfield, W., Ashby, A., Momin, S., & Phillippi, R. (2006). Health-

related quality of life and treatment compliance with diabetes care. Disease 

Management, 9, 195-200. doi: 10.1089/dis.2006.9.195 

Hooper, D., Coughlan, J., & Mullen, M. R. (2008). Structural Equation Modelling: 

Guidelines for Determining Model Fit. Electronic Journal of Business Research 

Methods, 6, 53-60. Retrieved from www.ejbrm.com 



 

 

 

Diabetic Treatment Adherence     261 

 

 

Horne, R., & Weinman, J. (1998). Predicting treatment adherence: An overview of 

theoretical models. In L. B. Myers & K. Midence (Eds.), Adherence to treatment 

in medical conditions (pp. 25-50). Amsterdam, The Netherlands: Harwood 

Academic Publishers. 

Howteerakul, N., Suwannapong, N., Rittichu, C., & Rawdaree, P. (2007). Adherence to 

regimens and glycemic control of patients with type 2 diabetes attending a tertiary 

hospital clinic. Asia Pacific Journal of Public Health, 19, 43-49. doi: 

10.1177/10105395070190010901 

Huang, H.-M. (2006). Do print and Web surveys provide the same results? Computers in 

Human Behavior, 22, 334-350. doi: 10.1016/j.chb.2004.09.012 

Hue, L.-T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure 

analysis: Conventional criteria versus new alternatives. Structural Equation 

Modeling, 6, 1-55. doi: 10.1080/10705519909540118 

Jackson, J., Fiddler, M., Kapur, N., Wells, A., Tomenson, B., & Creed, F. (2006). 

Number of bodily symptoms predicts outcome more accurately than health 

anxiety in patients attending neurology, cardiology, and gastroenterology clinics. 

Journal of Psychosomatic Research, 60, 357-363. doi: 

10.1016/j.jpsychores.2006.02.006 

Janz, N. K., & Becker, M. H. (1984). The Health Belief Model: A decade later. Health 

Education and Behavior, 11, 1-47. doi: 10.1177/109019818401100101 



 

 

 

Diabetic Treatment Adherence     262 

 

 

Janzen, J. A., & Hadjistavropoulos, H. D. (2008). Examination of negative affective 

responses to waiting for surgery. Canadian Journal of Nursing Research, 40, 72-

91. Retrieved from http://cjnr.mcgill.ca/ 

Jemmott, J. B., Sweet Jemmott, L., & Fong, G. T. (1998). Abstinence and safer sex HIV 

risk-reduction interventions for African American adolescents: A randomized 

controlled trial. Journal of the American Medical Association, 279, 1529-1536. 

doi: 10.1001/jama.279.19.1529 

Johnson, S. B. (1992). Methodological issues in diabetes research. Measuring adherence. 

Diabetes Care, 15, 1658-1667. doi: 10.2337/diacare.15.11.1658  

Jorm, A. F. (2000). Does old age reduce the risk of anxiety and depression? A review of 

epidemiological studies across the adult life span. Psychological Medicine, 30, 

11-22. doi: 10.1017/S0033291799001452 

Jorm, A. F., Windsor, T. D., Dear, K. B. G., Anstey, K. J., Christensen, H., & Rodgers, 

B. (2005). Age group differences in psychological distress: The role of 

psychosocial risk factors that vary with age. Psychological Medicine, 35, 1253-

1263. doi: 10.1017/S0033291705004976 

Kaiser, F. G., & Gutscher, H. (2003). The proposition of a general version of the theory 

of planned behavior: Predicting ecological behavior. Journal of Applied Social 

Psychology, 33, 586-603. doi: 10.1111/j.1559-1816.2003.tb01914.x 

Kaplan, R. M., & Hartwell, S. L. (1987). Differential effects of social support and social 

network on physiological and social outcomes in men and women with type II 



 

 

 

Diabetic Treatment Adherence     263 

 

 

diabetes mellitus. Health Psychology, 6, 387-398. doi: 10.1037/0278-

6133.6.5.387 

Karter, A. J., Ackerson, L. M., Darbinian, J. A., D'Agostino, R. B., Ferrara, A., Liu, J., et 

al. (2001). Self-monitoring of blood glucose levels and glycemic control: The 

Northern California Kaiser Permanente Diabetes Registry. American Journal of 

Medicine, 111, 1-9. doi: 10.1016/S0002-9343(01)00742-2 

Kavanagh, D. J., Gooley, S., & Wilson, P. H. (1993). Prediction of adherence and control 

in diabetes. Journal of Behavioral Medicine, 16, 509-522. doi: 

10.1007/BF00844820 

Kehler, M., & Hadjistavropoulos, H. D. (2009). Is health anxiety a significant problem 

for individuals with multiple sclerosis? Journal of Behavioral Medicine, 32, 150-

161. doi: 10.1007/s10865-008-9186-z 

Keith, T. A. (2006). Multiple regression and beyond. Boston, MA: Pearson. 

Kellner, R., Abbott, P., Winslow, W. W., & Pathak, D. (1987). Fears, beliefs, and 

attitudes in DSM-III hypochondriasis. Journal of Nervous and Mental Disease, 

175, 20-25. Retrieved from http://journals.lww.com/jonmd/pages/default.aspx 

Keteyian, S. J., Pina, I. L., Hibner, B., & Fleg, J. L. (2010). Clinical role of exercise 

training in the management of patients with chronic heart failure. Journal of 

Cardiopulmonary Rehabilitation and Prevention, 30, 37-76. doi: 

10.1097/HCR.0b013e3181d0c1c1 

Kim, C. J., Hwang, A. R., & Yoo, J. S. (2004). The impact of a stage-matched 

intervention to promote exercise behavior in participants with type 2 diabetes. 



 

 

 

Diabetic Treatment Adherence     264 

 

 

International Journal of Nursing Studies, 41, 833-841. doi: 

10.1016/j.ijnurstu.2004.03.009 

Kinmonth, A. L., Wareham, N. J., Hardeman, W., Sutton, S., Prevost, A. T., Fanshawe, 

T., et al. (2008). Efficacy of a theory-based behavioural intervention to increase 

physical activity in an at-risk group in primary care (ProActive UK): A 

randomised trial. Lancet, 371, 41-48. doi: 10.1016/S0140-6736(08)60070-7 

Kline, R. B. (2005). Principles and Practice of Structural Equation Modeling (2 ed.). 

New York, NY: Guilford Press. 

Kline, T. J. B. (2005). Assessing validity via internal structure. In T. J. B. Kline (Ed.), 

Psychological testing: A practical approach to design and evaluation (pp. 241-

288). Thousand Oaks, CA: Sage Publications. 

Kothe, E. J., Mullan, B. A., & Amaratunga, R. (2011). Randomised controlled trial of a 

brief theory-based intervention promoting breakfast consumption. Appetite, 56, 

148-155. doi: 10.1016/j.appet.2010.12.002 

Krichbaum, K., Aarestad, V., & Buethe, M. (2003). Exploring the connection between 

self-efficacy and effective diabetes self-management. The Diabetes Educator, 29, 

653-662. doi: 10.1177/014572170302900411 

Kunik, M. E., Veazy, C., Cully, J. A., Souchek, J., Graham, D. P., Hopko, D., et al. 

(2008). COPD education and cognitive behavioral therapy group treatment for 

clinically significant symptoms of depression and anxiety in COPD patients: A 

randomized controlled trial. Psychological Medicine, 38, 385-396. doi: 

10.1017/S0033291707001687 



 

 

 

Diabetic Treatment Adherence     265 

 

 

Kurtz, S. M. S. (1990). Adherence to diabetes regimens: Empirical status and clinical 

applications. The Diabetes Educator, 16, 50-56. doi: 

10.1177/014572179001600112 

Landel-Graham, J., Yount, S. E., & Rudnicki, S. R. (2003). Diabetes mellitus. In A. M. 

Nezu, C. M. Nezu & P. A. Geller (Eds.), Handbook of psychology: Health 

Psychology, Vol.9 (pp. 191-217). Hoboken, N.J.: John Wiley & Sons. 

Landel, J. L., Delamater, A. M., Barza, L., Schneiderman, N., & Skyler, J. S. (1995). 

Correlates of regimen adherence in minority women with gestational diabetes 

mellitus. Annals of Behavioral Medicine, 17, S70.  

Lang, P. J., Davis, M., & Ohman, A. (2000). Fear anxiety: Animals models and human 

cognitive psychophysiology. Journal of Affective Disorders, 61, 137-159. doi: 

10.1016/S0165-0327(00)00343-8 

Larme, A. C., & Pugh, J. A. (1998). Attitudes of primary care providers toward diabetes: 

Barriers to guideline implementation. Diabetes Care, 21, 1391-1396. doi: 

10.2337/diacare.21.9.1391  

Lauver, D., & Chang, A. (1991). Testing theoretical explanations of intention to seek care 

for a breast cancer symptom. Journal of Applied Social Psychology, 21, 1440-

1458. doi: 10.1111/j.1559-1816.1991.tb00480.x 

Lawson, V. L., Lyne, P. A., Harvey, J. N., & Bundy, C. E. (2005). Understanding why 

people with type 1 diabetes do not attend for specialist advice: A qualitative 

analysis of the views of people with insulin-dependent diabetes who do not attend 



 

 

 

Diabetic Treatment Adherence     266 

 

 

diabetes clinic. Journal of Health Psychology, 10, 409-423. doi: 

10.1177/1359105305051426 

Leach, C. J. (2003). Determinants of exercise behavior of veterans with diabetes: Does 

the theory of planned behavior apply? Dissertation Abstracts International: 

Section B: The Sciences and Engineering, 64, 682.  

Lecci, L., & Cohen, D. J. (2002). Perceptual consequences of an illness-concern 

induction and its relation to hypochondriacal tendencies. Health Psychology, 21, 

147-156. Retrieved from http://www.apa.org/pubs/journals/hea/index.aspx 

Levensky, E. R., & O'Donohue, W. T. (2006). Patient adherence and nonadherence to 

treatments. In W. T. O'Donohue & E. R. Levensky (Eds.), Promoting treatment 

adherence: A practical handbook for health care providers (pp. 3-14). Thousand 

Oaks, CA: Sage Publications. 

Leventhal, H., Zimmerman, R., & Gutmann, M. (1984). Compliance: A self-regulation 

perspective. In W. D. Gentry (Ed.), Handbook of behavioral medicine (pp. 369-

436). New York, NY: Guilford Press. 

Li, C., Barker, L., Ford, E. S., Zhang, X., Strine, T. W., & Mokdad, A. H. (2008). 

Diabetes and anxiety in US adults: Findings from the 2006 behavioral risk factor 

surveillance system. Diabetic Medicine, 25, 878-881. doi: 10.1111/j.1464-

5491.2008.02477.x 

Lloyd, C. E., Wing, R. R., Orchard, T. J., & Becker, D. J. (1993). Psychosocial correlates 

of glycemic control: The Pittsburgh Epidemiology of Diabetes Complications 



 

 

 

Diabetic Treatment Adherence     267 

 

 

(EDC) Study. Diabetes Research and Clinical Practice, 21, 187-195. doi: 

10.1016/0168-8227(93)90068-G 

Lloyd, C. E., Zgibor, J., Wilson, R. R., Barnett, A. H., Dyer, P. H., & Orchard, T. J. 

(2003). Cross-cultural comparisons of anxiety and depression in adults with type 

1 diabetes. Diabetes/Metabolism Research and Reviews, 19, 401-407. doi: 

10.1002/dmrr.394 

Longley, S. L., Broman-Fulks, J. J., Calamari, J. E., Noyes, R., Wade, M., & Orlando, C. 

M. (2010). A taxometric study of hypochondriasis symptoms. Behavior Therapy, 

41, 505-514. doi: 10.1016/j.beth.2010.02.002  

Lustman, P. J., Anderson, R. J., Freedland, K. E., de Groot, M., Carney, R. M., & Clouse, 

R. E. (2000). Depression and poor glycemic control: A meta-analytic review of 

the literature. Diabetes Care, 23, 934-942. doi: 10.2337/diacare.23.7.934 

Lwin, M. O., & Saw, S. M. (2007). Protecting children from myopia: A PMT perspective 

for improving health marketing communications. Journal of Health 

Communication, 12, 251-268. doi: 10.1080/10810730701266299 

MacCallum, R. C., & Austin, J. T. (2000). Applications of structural equation modeling 

in psychological research. Annual Review of Psychology, 51, 201-226. doi: 

10.1146/annurev.psych.51.1.201 

MacCallum, R. C., Browne, M. W., & Sugawara, H. M. (1996). Power analysis and 

determination of sample size for covariance structure modeling. Psychological 

Methods, 1, 130-149. doi: 10.1037/1082-989X.1.2.130 



 

 

 

Diabetic Treatment Adherence     268 

 

 

Macrodimitris, S. D., & Endler, N. S. (2001). Coping, control, and adjustment in Type 2 

diabetes. Health Psychology, 20, 208-216. Retrieved from 

http://www.apa.org/pubs/journals/hea/index.aspx 

Maddux, J. E. (1993). Social cognitive models of health and exercise behavior: An 

introduction and review of conceptual issues. Journal of Applied Sport 

Psychology, 5, 116-140. doi: 10.1080/10413209308411310  

Maller, R. G., & Reiss, S. (1992). Anxiety sensitivity in 1984 and panic attacks in 1987. 

Journal of Anxiety Disorders, 6, 241-247. doi: 10.1016/0887-6185(92)90036-7  

Mann, D. M., Ponieman, D., Leventhal, H., & Halm, E. A. (2009). Predictors of 

adherence to diabetes medications: The role of disease and medication beliefs. 

Journal of Behavioral Medicine, 32, 278–284. doi: 10.1007/s10865-009-9202-y 

Manstead, A. S. R., & van Eekelen, A. M. (1998). Distinguishing between perceived 

behavioral control and self-efficacy in the domain of academic achievement 

intentions and behaviors. Journal of Applied Social Psychology, 28, 1375-1392. 

doi: 10.1111/j.1559-1816.1998.tb01682.x 

Marcus, D. K., Gurley, J. R., Marchi, M. M., & Bauer, C. (2007). Cognitive and 

perceptual variables in hypochondriasis and health anxiety: A systematic review. 

Clinical Psychology Review, 27, 127-139. doi: 10.1016/j.cpr.2006.09.003 

Markus, D. K., Gurley, J. R., Marchi, M. M., & Bauer, C. (2007). Cognitive and 

perceptual variables in hypochondriasis and health anxiety: A systematic review. 

Clinical Psychology Review, 27, 127-139. doi: 10.1016/j.cpr.2006.09.003 



 

 

 

Diabetic Treatment Adherence     269 

 

 

McCaul, K. D., Reid, P. A., Rathge, R. W., & Martinson, B. (1996). Does concern about 

breast cancer inhibit or promote breast cancer screening? Basic and Applied 

Social Psychology, 18, 183-194. Retrieved from http://basp.osu.edu/ 

McGowan, E. L., & Prapavessis, H. (2010). Colon cancer information as a source of 

exercise motivation for relatives of patients with colon cancer. Psychology, 

Health and Medicine, 15, 729-741. doi: 10.1080/13548506.2010.507771 

McNabb, W. L. (1997). Adherence in diabetes: Can we define it and can we measure it? 

Diabetes Care, 20, 215-218. Retrieved from http://care.diabetesjournals.org/ 

McNaughton, N., & Corr, P. J. (2004). A two-dimensional neuropsychology of defense: 

Fear/anxiety and defensive distance. Neuroscience and Biobehavioral Reviews, 

28, 285-305. doi: 10.1016/j.neubiorev.2004.03.005 

Meichenbaum, D., & Turk, D. C. (1987). Facilitating treatment adherence: A 

practitioner's guidebook. New York, NY: Plenum Press. 

Messenger, C. L. (2006). Anxiety sensitivity in adolescents with type 1 diabetes and their 

parents: Relationship to the fear of hypoglycemia and prediction of metabolic 

control. Dissertation Abstracts International: Section B: The Sciences and 

Engineering, 66, 6931.  

Michie, S. (2005). Is cognitive behaviour therapy effective for changing health 

behaviours? Commentary on Hobbis and Sutton. Journal of Health Psychology, 

10, 33-36. doi: 10.1177/1359105305048553  

Michie, S., Johnston, M., Francis, J., Hardeman, W., & Eccles, M. (2008). From theory to 

intervention: Mapping theoretically derived behavioural determinants to 



 

 

 

Diabetic Treatment Adherence     270 

 

 

behaviour change techniques. Applied Psychology, 57, 660-680. doi: 

10.1111/j.1464-0597.2008.00341.x 

Milne, S., Sheeran, P., & Orbell, S. (2000). Prediction and intervention in health-related 

behavior: A meta-analytic review of protection motivation theory. Journal of 

Applied Social Psychology, 30, 106-143. doi: 10.1111/j.1559-

1816.2000.tb02308.x 

Mishali, M., Omer, H., & Heymann, A. D. (2011). The importance of measuring self-

efficacy in patients with diabetes. Family Practice, 28, 82-87. doi: 

10.1093/fampra/cmq086 

Mishali, M., Vaknin, Y. S., Omer, H., & Heymann, A. D. (2007). Conceptualization and 

measurement of resistance to treatment: The resistance to treatment questionnaire 

for people with diabetes. Family Practice, 24, 610-615. doi: 

10.1093/fampra/cmm057 

Mollem, E. D., Snoek, F. J., & Heine, R. J. (1996). Assessment of perceived barriers in 

self-care of insulin-requiring diabetic patients. Patient Education and Counseling, 

29, 277-281. doi: 10.1016/S0738-3991(96)00926-3 

Morojele, N. K., & Stephenson, G. M. (1994). Addictive behaviours: Predictors of 

abstinence intentions and expectations in the Theory of Planned Behaviour. In D. 

R. Rutter & L. Quine (Eds.), Social Psychology and health: European 

perspectives (pp. 47-70). Aldershot, England: Ashgate. 



 

 

 

Diabetic Treatment Adherence     271 

 

 

Nagasawa, M., Smith, M. C., Barnes, J. H. J., & Fincham, J. E. (1990). Meta-analysis of 

correlates of diabetes patients' compliance with prescribed medications. The 

Diabetes Educator, 16, 192-200. doi: 10.1177/014572179001600309 

Natarajan, S., Clyburn, E. B., & Brown, R. T. (2002). Association of exercise stages of 

change with glycemic control in individuals with type 2 diabetes. American 

Journal of Health Promotion, 17, 72-75. Retrieved from 

http://www.healthpromotionjournal.com/ 

Nevitt, J., & Hancock, G. R. (2001). Performance of bootstrapping approaches to model 

test statistics and parameter standard error estimation in structural equation 

modeling. Structural Equation Modeling, 8, 353-377. doi: 

10.1207/S15328007SEM0803_2 

Newell, S. A., Bowman, J. A., & Cockburn, J. D. (2000). Can compliance with 

nonpharmacological treatments for cardiovascular disease be improved? 

American Journal of Preventive Medicine, 18, 253-261. doi: 10.1016/S0749-

3797(99)00157-9  

Nigg, C. R., Allegrante, J. P., & Ory, M. (2002). Theory-comparison and multiple-

behavior research: Common themes advancing health behavior research. Health 

Education Research, 17, 670-679. doi: 10.1093/her/17.5.670  

Norman, P., Searle, A., Harrad, R., & Vedhara, K. (2003). Predicting adherence to eye 

patching in children with amblyopia: An application of protection motivation 

theory. British Journal of Health Psychology, 8, 67-82. doi: 

10.1348/135910703762879219 



 

 

 

Diabetic Treatment Adherence     272 

 

 

Norwegian Social Science Data Services. (2011). Using SPSS to carry out quadratic 

regression analysis  Retrieved June 12, 2011, 2011, from 

http://essedunet.nsd.uib.no/cms/topics/regression/3/2.html 

Noyes, R. J., Kathol, R. G., Fisher, M. M., Phillips, B. M., Suelzer, M., & Woodman, C. 

L. (1994). Psychiatric comorbidity among patients with hypochondriasis. General 

Hospital Psychiatry, 16, 78-87. doi: 10.1016/0163-8343(94)90049-3 

O'Hea, E. L., Grothe, K. B., Bodenlos, J. S., Boudreaux, E. D., White, M. A., & Brantley, 

P. J. (2005). Predicting medical regimen adherence: The interactions of health 

locus of control beliefs. Journal of Health Psychology, 10, 705-717. doi: 

10.1177/1359105305055330 

Okada, S., Hamada, H., Ishii, K., Tanokuchi, S., & Ota, Z. (1995). Factors related to 

stress in patients with non-insulin dependent diabetes mellitus. Journal of 

International Medical Reserach, 23, 449-457.  

Orbell, S., Hagger, M., Brown, V., & Tidy, J. (2006). Comparing two theories of health 

behavior: A prospective study of noncompletion of treatment following cervical 

cancer screening. Health Psychology, 25, 604-615. doi: 10.1037/0278-

6133.25.5.604 

Owens, K. M. B., Asmundson, G. J. G., Hadjistavropoulos, T., & Owens, T. J. (2004). 

Attentional bias toward illness threat in individuals with elevated health anxiety. 

Cognitive Therapy and Research, 28, 57-66. doi: 

10.1023/B:COTR.0000016930.85884.29 



 

 

 

Diabetic Treatment Adherence     273 

 

 

Paes, A. H., Bakker, A., & Soe-Agnie, C. J. (1997). Impact of dosage frequency on 

patient compliance. Diabetes Care, 20, 1512-1517. doi: 

10.2337/diacare.20.10.1512  

Palardy, N., Greening, L., Ott, J., Holderby, A., & Atchison, J. (1998). Adolescents' 

health attitudes and adherence to treatment for insulin-dependent diabetes 

mellitus. Journal of Developmental and Behavioral Pediatrics, 19, 31-37. 

Retrieved from http://journals.lww.com/jrnldbp/pages/default.aspx 

Paschalides, C., Wearden, A. J., Dunkerley, R., Bundy, C., Davies, R., & Dickens, C. M. 

(2004). The associations of anxiety, depression and personal illness 

representations with glycaemic control and health-related quality of life in 

patients with type 2 diabetes mellitus. Journal of Psychosomatic Research, 57, 

557-564. doi: 10.1016/j.jpsychores.2004.03.006 

Payne, A., & Blanchard, E. B. (1995). A controlled comparison of cognitive therapy and 

self-help support groups in the treatment of irritable bowel syndrome. Journal of 

Consulting and Clinical Psychology, 63, 779-796. doi: 10.1037/0022-

006X.63.5.779 

Payne, K. L., Prentice-Dunn, S., & Allen, R. S. (2010). A comparison of two 

interventions to increase completion of advance directives. Clinical 

Gerontologist, 33, 49-61. doi: 10.1080/07317110802678375 

Perkins, A. M., Kemp, S. E., & Corr, P. J. (2007). Fear and anxiety as separable 

emotions: An investigation of the revised reinforcement sensitivit theory of 

personality. Emotion, 7, 252-261. doi: 10.1037/1528-3542.7.2.252 



 

 

 

Diabetic Treatment Adherence     274 

 

 

Persing, J. S., Stuart, S. P., Noyes, R. J., & Happel, R. L. (2000). Hypochondriasis: The 

patient's perspective. International Journal of Psychiatry in Medicine, 30, 329-

342. Retrieved from 

http://www.baywood.com/journals/previewjournals.asp?id=0091-2174 

Peyrot, M., & McMurry, J. F. (1985). Psychosocial factors in diabetes control: 

Adjustment of insulin-treated adults. Psychosomatic Medicine, 47, 542-557. 

Retrieved from http://www.psychosomaticmedicine.org/ 

Peyrot, M., McMurry, J. F., & Kruger, D. F. (1999). A biopsychosocial model of 

glycemic control in diabetes: Stress, coping and regimen adherence. Journal of 

Health and Social Behavior, 40, 141-158. Retrieved from 

http://www.jstor.org/action/showPublication?journalCode=jhealsocibeha 

Peyrot, M., & Rubin, R. R. (1994). Modeling the effect of diabetes education on 

glycemic control. The Diabetes Educator, 20, 143-148. doi: 

10.1177/014572179402000210 

Peyrot, M., & Rubin, R. R. (1997). Levels and risks of depression and anxiety 

symptomatology among diabetic adults. Diabetes Care, 20, 585-590. doi: 

10.2337/diacare.20.4.585  

Peyrot, M., Rubin, R. R., & Siminerio, L. M. (2006). Physician and nurse use of 

psychosocial strategies in diabetes care: Results of the cross-national Diabetes 

Attitudes, Wishes and Needs (DAWN) study. Diabetes Care, 29, 1256-1262. doi: 

10.2337/dc05-2444 



 

 

 

Diabetic Treatment Adherence     275 

 

 

Piette, J. D., Heisler, M., & Wagner, T. H. (2004). Problems paying out-of-pocket 

medication costs among older adults with diabetes. Diabetes Care, 27, 384-391. 

doi: 10.2337/diacare.27.2.384 

Pincus, T., Callahan, L. F., & Burkhauser, R. V. (1987). Most chronic disease cases are 

reported more frequently by individuals with fewer than 12 years of formal 

education in the age 18-64 United States population. Journal of Chronic Diseases, 

40, 865-874. doi: 10.1016/0021-9681(87)90186-X 

Plotnikoff, R. C., Lippke, S., Courneya, K., Birkett, N., & Sigal, R. (2010). Physical 

activity and diabetes: An application of the theory of planned behaviour to explain 

physical activity for Type 1 and Type 2 diabetes in an adult population sample. 

Psychology and Health, 25, 7-23. doi: 10.1080/08870440802160984 

Plotnikoff, R. C., Lippke, S., Trinh, L., Courneya, K. S., Birkett, N., & Sigal, R. J. 

(2010). Protection motivation theory and the prediction of physical activity 

among adults with type 1 or type 2 diabetes in a large population sample. British 

Journal of Health Psychology, 15, 643-661. doi: 10.1348/135910709X478826 

Plotnikoff, R. C., Trinh, L., Courneya, K. S., Karunamuni, N., & Sigal, R. J. (2009). 

Predictors of aerobic physical activity and resistance training among Canadian 

adults with type 2 diabetes: An application of the Protection Motivation Theory. 

Psychology of Sport and Exercise, 10, 320-328. doi: 

10.1016/j.psychsport.2008.10.002 



 

 

 

Diabetic Treatment Adherence     276 

 

 

Polly, R. K. (1992). Diabetes health beliefs, self-care behaviors, and glycemic control 

among older adults with non-insulin-dependent diabetes mellitus. The Diabetes 

Educator, 18, 321-327. doi: 10.1177/014572179201800411 

Pouwer, F., Beekman, A. T., Lubach, C., & Snoek, F. J. (2006). Nurses' recognition and 

registration of depression, anxiety and diabetes-specific emotional problems in 

outpatients with diabetes mellitus. Patient Education and Counseling, 60, 235-

240. doi: 10.1016/j.pec.2005.01.009 

Pramming, S., Thorsteinsson, B., Bendtson, I., & Binder, C. (1991). Symptomatic 

hypoglycaemia in 411 type 1 diabetic patients. Diabetic Medicine, 8, 217-222. 

doi: 10.1111/j.1464-5491.1991.tb01575.x 

Prentice-Dunn, S., Floyd, D. L., & Flournoy, J. M. (2001). Effects of persuasive message 

order on coping with breast cancer information. Health Education Research, 16, 

81-84. doi: 10.1093/her/16.1.81 

Prentice-Dunn, S., & Rogers, R. W. (1986). Protection motivation theory and preventive 

health: Beyond the health belief model. Health Education Research, 1, 153-161. 

doi: 10.1093/her/1.3.153 

Prochaska, J. M., Prochaska, J. O., & Johnson, S. S. (2006). Assessing readiness for 

adherence to treatment. In W. T. O'Donohue & E. R. Levensky (Eds.), Promoting 

treatment adherence: A practical handbook for health care providers (pp. 35-46). 

Thousand Oaks, CA: Sage Publications. 



 

 

 

Diabetic Treatment Adherence     277 

 

 

Prochaska, J. O., & DiClemente, C. C. (1983). Stages and processes of self-change of 

smoking: Toward an integrative model of change. Journal of Consulting and 

Clinical Psychology, 51, 390-395. doi: 10.1037/0022-006X.51.3.390  

Prochaska, J. O., Diclemente, C. C., & Norcross, J. (1992). In search of how people 

change: Applications to addictive behaviors. American Psychologist, 47, 1102-

1114. doi: 10.1037/0003-066X.47.9.1102 

Reiss, S., Peterson, R. A., Gursky, D. M., & McNally, R. J. (1986). Anxiety sensitivity, 

anxiety frequency, and the prediction of fearfulness. Behaviour Research and 

Therapy, 24, 1-8. doi: 10.1016/0005-7967(86)90143-9  

Rickheim, P. L., Weaver, T. W., Flader, J. L., & Kendall, D. M. (2002). Assessment of 

group versus individual diabetes education. Diabetes Care, 25, 269-274. doi: 

10.2337/diacare.25.2.269  

Riekert, K. A., & Drotar, D. (1999). Who participates in research on adherence to 

treatment in insulin-dependent diabetes mellitus? Implications and 

recommendations for research. Journal of Pediatric Psychology, 24, 253-258. doi: 

10.1093/jpepsy/24.3.253 

Rimes, K. A., Salkovskis, P. M., Jones, L., & Lucassen, A. M. (2006). Applying a 

cognitive behavioral model of health anxiety in a cancer genetics service. Health 

Psychology, 25, 171-180. doi: 10.1037/0278-6133.25.2.171 

Robbins, J. M., Vaccarino, V., Zhang, H., & Kasl, S. V. (2000). Excess type 2 diabetes in 

African-American women and men aged 40-74 and socioeconomic status: 

Evidence from the Third National Health and Nutrition Examination Survey. 



 

 

 

Diabetic Treatment Adherence     278 

 

 

Journal of Epidemiology and Community Health, 54, 839-845. doi: 

10.1136/jech.54.11.839 

Roberts, L. D. (2007a). Equivalence of electronic and off-line measures. In R. A. 

Reynolds, R. Woods & J. D. Baker (Eds.), Handbook of research on electronic 

surveys and measurements (pp. 97-103). Hershey, PA: Idea Group Reference. 

Roberts, L. D. (2007b). Opportunities and constraints of electronic research. In R. A. 

Reynolds, R. Woods & J. D. Baker (Eds.), Handbook of research on electronic 

surveys and measurements (pp. 19-27). Hershey, PA: Idea Group Reference. 

Rogers, R. W. (1975). A protection motivation theory of fear appeals and attitude change. 

Journal of Psychology, 91, 93-114. Retrieved from 

http://www.tandf.co.uk/journals/titles/00223980.asp 

Rogers, R. W. (1983). Cognitive and Physiological processes in fear appeals and attitude 

change: A revised theory of protection motivation. In J. T. Cacioppo & R. E. 

Petty (Eds.), Social Psychophysiology: A sourcebook (pp. 153-176). New York: 

Guilford Press. 

Rosenstock, I. M. (1974). Historical origins of the health belief model. Health Education 

Monographs, 2, 328-335.  

Ross, C. E. (1995). Reconceptualizing marital status as a continuum of social attachment. 

Journal of Marriage and Family, 57, 129-140. doi: 10.2307/353822 

Rotter, J. B. (1954). Social learning and clinical psychology. Englewood Cliffs, N.J.: 

Prentice-Hall. 



 

 

 

Diabetic Treatment Adherence     279 

 

 

Rotter, J. B. (1966). Generalized expectancies for internal versus external control of 

reinforcement. Psychological Monographs, 80, 1-28.  

Roy, M. S., Roy, A., & Affouf, M. (2007). Depression is a risk factor for poor glycemic 

control and retinopathy in African-Americans with type 1 diabetes. 

Psychosomatic Medicine, 69, 537-542. doi: 10.1097/PSY.0b013e3180df84e2 

Rubin, R. R. (2005). Adherence to pharmacologic therapy in patients with type 2 diabetes 

mellitus. The American Journal of Medicine, 118 Suppl 5A, 27S-34S. doi: 

10.1016/j.amjmed.2005.04.012 

Rubin, R. R., & Peyrot, M. (2001). Psychological issues and treatments for people with 

diabetes. Journal of Clinical Psychology, 57, 457-478. doi: 10.1002/jclp.1041 

Rust, R. T., Lee, C., & Valente, E. (1995). Comparing covariance structure models: A 

general methodology. International Journal of Research in Marketing, 12, 279-

291. doi: 10.1016/0167-8116(95)00014-0 

Rutter, D. R. (2000). Attendance and reattendance for breast cancer screening: A 

prospective 3-year test of the theory of planned behaviour. British Journal of 

Health Psychology, 5, 1-13. Retrieved from 

http://www.bpsjournals.co.uk/journals/bjhp/ 

Rutter, D. R., & Quine, L. (2002). Social cognition models and changing health 

behaviours. In D. Rutter & L. Quine (Eds.), Changing health behaviour: 

Intervention and research with social cognition models (pp. 1-27). Buckingham: 

Open University Press. 



 

 

 

Diabetic Treatment Adherence     280 

 

 

Ryan, C. M., Dulay, D., Suprasongsin, C., & Becker, D. J. (2002). Detection of 

symptoms by adolescents and young adults with type 1 diabetes during 

experimental induction of mild hypoglycemia: Role of hormonal and 

psychological variables. Diabetes Care, 25, 852-858. doi: 

10.2337/diacare.25.5.852  

Salant, S. L. (2003). The relationship between psychological well-being, stages of 

change, and glycemic cotnrol in a sample of poorly controlled ciabetic veterans. 

Dissertation Abstracts International: Section B: The Sciences and Engineering, 

64, 430.  

Salkovskis, P. M., Rimes, K. A., Warwick, H. M., & Clark, D. M. (2002). The Health 

Anxiety Inventory: Development and validation of scales for the measurement of 

health anxiety and hypochondriasis. Psychological Medicine, 32, 843-853. doi: 

10.1017/S0033291702005822 

Salkovskis, P. M., & Warwick, H. M. (1986). Morbid preoccupations, health anxiety and 

reassurance: A cognitive-behavioural approach to hypochondriasis. Behaviour 

Research and Therapy, 24, 597-602. doi: 10.1016/0005-7967(86)90041-0  

Salkovskis, P. M., & Warwick, H. M. C. (2001). Making sense of hypochondriasis: A 

cognitive model of health anxiety. In G. J. G. Asmundson, S. Taylor & B. J. Cox 

(Eds.), Health Anxiety (pp. 46-63): John Wiley & Sons. 

Sato, T., Morimoto, N., Tsutsu, N., Nakakado, F., Kinugawa, N., & Nakamura, Y. 

(2002). Background factors correlated with the psychological features of 254 



 

 

 

Diabetic Treatment Adherence     281 

 

 

outpatients with Type 2 diabetes mellitus in Japan. Diabetes Research and 

Clinical Practice, 56, 133-140. doi: 10.1016/S0168-8227(01)00352-7 

Schafer, L. C., McCaul, K. D., & Glasgow, R. E. (1986). Supportive and nonsupportive 

family behaviors: Relationships to adherence and metabolic control in persons 

with type I diabetes. Diabetes Care, 9, 179-185. doi: 10.2337/diacare.9.2.179  

Schaffer, S. D., & Tian, L. (2004). Promoting adherence: effects of theory-based asthma 

education. Clinical Nursing Reserach, 13, 69-89. doi: 

10.1177/1054773803259300 

Schreiber, J. B., Stage, F. K., King, J., Nora, A., & Barlow, E. A. (2006). Reporting 

structural equation modeling and confirmatory factor analysis results: A review. 

The Journal of Educational Research, 99, 323-337. doi: 10.3200/JOER.99.6.323-

338 

Schultz, J. A., Sprague, M. A., Branen, L. A., & Lambeth, S. (2001). A comparison of 

views of individuals with Type 2 diabetes mellitus and diebetes educators about 

barriers to diet and exercise. Journal of Health Communications, 6, 99. Retrieved 

from http://www.ingentaconnect.com/content/tandf/uhcm 

Schumacker, R. E., & Lomax, R. G. (2004). A beginner's guide to structural equation 

modeling (2nd ed.). Mahwah, NH: Lawrence Erlbaum. 

Seivewright, H., Salkovskis, P., Green, J., Mullan, N., Behr, G., Carlin, R., et al. (2004). 

Prevalence and service implications of health anxiety in genitourinary medicine 

clinics. International Journal of STD & AIDS, 519-522. Retrieved from  

doi:10.1258/0956462041558122 



 

 

 

Diabetic Treatment Adherence     282 

 

 

Shankar, A., Conner, M., & Bodansky, H. J. (2007). Can the theory of planned behaviour 

predict maintenance of a frequently repeated behaviour? Psychology, Health and 

Medicine, 12, 213-224. doi: 10.1080/09540120500521327 

Sheeran, P., & Abraham, C. (1996). The health belief model. In M. Conner & P. Norman 

(Eds.), Predicting health behaviour: Research and practice with social cognition 

models (pp. 23-61). Buckingham: Open University Press. 

Sheeran, P., Conner, M., & Norman, P. (2001). Can the theory of planned behavior 

explain patterns of health behavior change? Health Psychology, 20, 12-19. doi: 

10.1037//0278-6133.20.1.12 

Sheeran, P., & Orbell, S. (1998). Do intentions predict condom use? Meta-analysis and 

examination of six moderator variables. British Journal of Social Psychology, 37 ( 

Pt 2), 231-250.  

Shi, Q., Ostwald, S. K., & Wang, S. (2010). Improving glycaemic control self-efficacy 

and glycaemic control behaviour in Chinese patients with Type 2 diabetes 

mellitus: Randomized controlled trial. Journal of Clinical Nursing, 19, 398-404. 

doi: 10.1111/j.1365-2702.2009.03040.x 

Shrout, P. E., & Bolger, N. (2002). Mediation in experimental and nonexperimental 

studies: New procedures and recommendations. Psychological Methods, 7, 422-

445. doi: 10.1037/1082-989X.7.4.422 

Sijtsma, K. (2009). On the use, the misuse, and the very limited usefulness of Cronbach's 

alpha. Psychometrika, 74, 107-120. doi: 10.1007/s11336-008-9101-0 



 

 

 

Diabetic Treatment Adherence     283 

 

 

Skitka, L., & Sargis, E. (2005). Social psychological research and the Internet: The 

promise and peril of a new methodological frontier. In Y. Amichai-Hamburger 

(Ed.), The social net: Human behavior in cyberspace (pp. 1-26). Oxford: Oxford 

University Press. 

Smari, J., & Valtysdottier, H. (1997). Dispositional coping, psychological distress, and 

disease-control in diabetes. Personality and Individual Differences, 22, 151-156. 

doi: 10.1016/S0191-8869(96)00199-7  

Smith, B. N., & Stasson, M. F. (2000). A comparison of health behavior constructs: 

Social psychological predictors of AIDS-preventive behavioral intentions. 

Journal of Applied Social Psychology, 30, 443-462. doi: 10.1111/j.1559-

1816.2000.tb02490.x 

Snoek, F. J., van der Ven, N. C. W., Lubach, C. H. C., Chatrou, M., Ader, H. J., Heine, R. 

J., et al. (2001). Effects of cognitive behavioural group training (CBGT) in adult 

patients with poorly controlled insulin-dependent (type 1) diabetes: A pilot study. 

Patient Education and Counseling, 45, 143-148. doi: 10.1016/S0738-

3991(01)00113-6 

Spielberger, C. D. (1983). Manual for the State-Trait Anxiety Inventory STAI (Form Y). 

Palo Alto, CA: Consulting Psychologists Press. 

Spirito, A., Ruggiero, L., Duckworth, M., Low, K. G., Coustan, D. R., McGarvey, S. T., 

et al. (1993). The relationship of diabetes knowledge to regimen compliance and 

metabolic control during pregnancy. Psychology and Health, 8, 345-353. doi: 

10.1080/08870449308401927  



 

 

 

Diabetic Treatment Adherence     284 

 

 

Stanton, J. M. (1998). An empirical assessment of data collection using the Internet. 

Personnel Psychology, 51, 709-725. doi: 10.1111/j.1744-6570.1998.tb00259.x 

Statistics Canada. (2005). Persons with diabetes by age and sex  Retrieved September 15, 

2006, from http://www40.statcan.ca/l01/cst01/health53a.htm?sdi=diabetes 

Steed, L., Cooke, D., & Newman, S. (2003). A systematic review of psychosocial 

outcomes following education, self-management and psychological interventions 

in diabetes mellitus. Patient Education and Counseling, 5-15. doi: 

10.1016/S0738-3991(02)00213-6 

Strachan, M. W. J. (2005). Fear of diabetes complications. Diabetes/Metabolism 

Research and Reviews, 21, 262-263. doi: 10.1002/dmrr.544 

Streiner, D. L. (2006). Building a better model: An introduction to structural equation 

modelling. Canadian Journal of Psychiatry, 51, 317-324. Retrieved from 

http://publications.cpa-apc.org/browse/sections/0 

Sultan, S., Epel, E., Sachon, C., Vaillant, G., & Hartemann-Heurtier, A. (2008). A 

longitudinal study of coping, anxiety and glycemic control in adults with type 1 

diabetes. Psychology and Health, 23, 73-89. doi: 10.1080/14768320701205218 

Sutton, S. R. (1996). Can 'stages of change' provide guidance in the treatment of 

addictions? A critical examination of Prochaska and DiClemente's model. In G. 

Edwards & C. Dare (Eds.), Psychotherapy, psychological treatments and the 

addictions (pp. 189-205). Cambridge: Cambridge University Press. 

Tabachnick, B. G., & Fiddell, L. D. (2007). Using multivariate statistics (5th ed.). 

Needham Heights, MA: Allyn & Bacon. 



 

 

 

Diabetic Treatment Adherence     285 

 

 

Tanner, J. F., Hunt, J. B., & Eppright, D. R. (1991). The protection motivation model: A 

normative model of fear appeals. Journal of Marketing, 55, 36-45.  

Taylor, A. H., & May, S. (1996). Threat and coping appraisal as determinants of 

compliance with sports injury rehabilitation: An application of Protection 

Motivation Theory. Journal of Sports Sciences, 14, 471-482. doi: 

10.1080/02640419608727734  

Taylor, C. B., & Arnow, B. (1988). The nature and treatment of anxiety disorders. New 

York, NY: The Free Press. 

Taylor, E. P., Crawford, J. R., & Gold, A. E. (2005). Design and development of a scale 

measuring fear of complications in type 1 diabetes. Diabetes Metabolism 

Research and Reviews, 21, 264-270. doi: 10.1002/dmrr.524 

Taylor, S. (1995). Anxiety sensitivity: Theoretical perspectives and recent findings. 

Behaviour Research and Therapy, 33, 243-258. doi: 0005-7967(94)00063-P 

Taylor, S. (1999). Anxiety sensitivity: Theory, research, and treatment of the fear of 

anxiety. Mahwah, NJ: Lawrence Erlbaum Associates. 

Taylor, S., & Asmundson, G. J. G. (2004). Treating health anxiety: A cognitive-

behavioral approach. New York, NY: The Guilford Press. 

Taylor, S., Asmundson, G. J. G., & Coons, M. G. (2005). Current directions in the 

treatment of hypochondriasis. Journal of Cognitive Psychotherapy, 19, 285-304. 

Retrieved from http://www.ingentaconnect.com/content/springer/jcogp 



 

 

 

Diabetic Treatment Adherence     286 

 

 

Taylor, S., Koch, W. J., & Crockett, D. J. (1991). Anxiety sensitivity, trait anxiety, and 

the anxiety disorders. Journal of Anxiety Disorders, 5, 293-311. doi: 

10.1016/0887-6185(91)90030-W  

Thomas, J. L., Jones, G. N., Scarinci, I. C., & Brantley, P. J. (2007). Social support and 

the association of Type 2 diabetes and depressive and anxiety disorders among 

low-income adults seen in primary care clinics. Journal of Clinical Psychology in 

Medical Settings, 14, 351-359. doi: 10.1007/s10880-007-9089-0 

Toobert, D. J., Hampson, S. E., & Glasgow, R. E. (2000). The summary of diabetes self-

care activities measure: Results from 7 studies and a revised scale. Diabetes Care, 

23, 943-950. doi: 10.2337/diacare.23.7.943 

Trief, P. M., Ploutz-Snyder, R., Britton, K. D., & Weinstock, R. S. (2004). The 

relationship between marital quality and adherence to the diabetes care regimen. 

Annals of Behavioral Medicine, 27, 148-154. doi: 10.1207/s15324796abm2703_2 

Uitewaal, P., Hoes, A., & Thomas, S. (2005). Diabetes education on Turkish immigrant 

diabetics: Predictors of compliance. Patient Education and Counseling, 57, 158-

161. doi: 10.1016/j.pec.2004.05.009 

United Kingdom Prospective Diabetes Study. (1998). The United Kingdom Prospective 

Diabetes Study. The University of Oxford Diabetes Trials Unit  Retrieved July 29, 

2008, from http://www.dtu.ox.ac.uk/index.php?maindoc=/ukpds/ 

Vallance, J. K., Courneya, K., Plotnikoff, R. C., & Mackey, J. R. (2008). Analyzing 

theoretical mechanisms of physical activity behavior change in breast cancer 



 

 

 

Diabetic Treatment Adherence     287 

 

 

survivors: Results from the activity promotion (ACTION) trial. Annals of 

Behavioral Medicine, 35, 150-158. doi: 10.1007/s12160-008-9019-x 

van de Laar, K. E. W., & van der Bijl, J. J. (2002). Strategies enhancing self-efficacy in 

diabetes education: A review. In E. R. Lenz & S.-B. L.M. (Eds.), Self-efficacy in 

nursing: Research and measurement peprspectives (pp. 63-76). New York: 

Springer Publishing Company. 

van den Arend, I. J. M., Stolk, R. P., Krans, H. M. J., Grobbee, D. E., & Schrijvers, A. J. 

P. (2000). Management of type 2 diabetes: A challenge for patient and physician. 

Patient Education and Counseling, 40, 187-194. doi: 10.1016/S0738-

3991(99)00067-1 

van der Ven, N. C. W., Weinger, K., Yi, J., Pouwer, F., Ader, H., van der Ploeg, H. M., et 

al. (2003). The confidence in diabetes self-care scale: Psychometric properties of 

a new meaure of diabetes-specific self-efficacy in Dutch and U.S. patients with 

type 1 diabetes. Diabetes Care, 26, 713-718. doi: 10.2337/diacare.26.3.713  

Wang, M., & Russell, S. S. (2005). Measurement equivalence of the Job Descriptive 

Index across Chinese and American workers: Results from confirmatory factor 

analysis and item response theory. Educational and Psychological Measurement, 

65, 709-732. doi: 10.1177/0013164404272494  

Warwick, H. M. C., & Salkovskis, P. M. (1990). Hypochondriasis. Behaviour Research 

and Therapy, 28, 105-117. doi: 10.1016/0005-7967(90)90023-C 



 

 

 

Diabetic Treatment Adherence     288 

 

 

Webb, T. L., & Sheeran, P. (2006). Does changing behavioural intentions engender 

behavior change? A meta-analysis of the experimental evidence. Psychological 

Bulletin, 132, 249-268. doi: 10.1037/0033-2909.132.2.249 

Weinstein, N. D. (1993). Testing four competing theories of health-protective behavior. 

Health Psychology, 12, 324-333. Retrieved from 

http://www.apa.org/pubs/journals/hea/index.aspx 

Welch, G. W., Jacobson, A. M., & Polonsky, W. H. (1997). The Problem Areas in 

Diabetes Scale: An evaluation of its clinical utility. Diabetes Care, 20, 760-766. 

doi: 10.2337/diacare.20.5.760 

Wells, V. (1998). The relationship between the stages of change model and glycemic 

control and self-care behaviour in diabetes. Dissertation Abstracts International: 

Section B: The Sciences and Engineering, 59, 2443.  

Wild, S., Roglic, G., Green, A., Sicree, R., & King, H. (2004). Global prevalence of 

diabetes: Estimates for the year 2000 and projections for 2030. Diabetes Care, 27, 

1047-1053. doi: 10.2337/diacare.27.5.1047 

Woodcock, A., & Kinmonth, A. L. (2001). Patient concerns in their first year with type 2 

diabetes: Patient and practice nurse views. Patient Education and Counseling, 42, 

257-270. doi: 10.1016/S0738-3991(00)00131-2  

Wurtele, S. K., & Maddux, J. E. (1987). Relative contributions of protection motivation 

theory components in predicting exercise intentions and behavior. Health 

Psychology, 6, 453-466. doi: 10.1037/0278-6133.6.5.453 



 

 

 

Diabetic Treatment Adherence     289 

 

 

York, R., Brown, L. P., Persily, C. A., & Jacobsen, B. S. (1996). Affect in diabetic 

women during pregnancy and postpartum. Nursing Research, 45, 54-56. 

Retrieved from http://journals.lww.com/nursingresearchonline/pages/default.aspx 

Zinbarg, R., Barlow, D. H., & Brown, T. A. (1997). The hierarchical structure and 

general factor saturation of the Anxiety Sensitivity Index: Evidence and 

implications. Psychological Assessment, 9, 277-284. doi: 10.1037/1040-

3590.9.3.277 

Zvolensky, M. J., Eifert, G. H., Feldner, M. T., & Leen-Feldner, E. (2003). Heart-focused 

anxiety and chest pain in postangiography medical patients. Journal of Behavioral 

Medicine, 26, 197-209. doi: 10.1023/A:1023456419736 

 



 

 

 

Diabetic Treatment Adherence     290 

 

 

Appendix A 

PMTQ 

Perceived Vulnerability 

Please rate how likely you believe it is that you will experience the following symptoms 

in your lifetime. 
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1 Diabetes medication side effects 

 

      

2 Ketoacidosis (diabetic coma) 

 

      

3 Atherosclerosis (inflammation of 

arteries) 

      

4 Eye disease (e.g., diabetic 

retinopathy, glaucoma, cataracts) 

      

5 Foot problems (e.g., poor circulation, 

ulcers) 

      

6 Amputations 

 

      

7 Kidney disease (nephropathy) 

 

      

8 Nerve damage 

 

      

9 Impotence or pregnancy 

complications 

      

10 High blood pressure 

 

      

11 Hypoglycemia 

 

      

12 Hyperglycemia 

 

      

13 Heart problems 

 

      

14 Premature (early) death related to 

diabetes 
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15 Overall chance of developing 

diabetes complications 

      

 

Perceived Severity 

Please rate what you perceive the likelihood to be of experiencing negative consequences 

if you do not follow various treatment activities.  
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1 Not taking prescribed insulin 

injections and/or oral medication 

dosages? 

      

2 Not monitoring blood glucose levels? 

 

      

3 Not exercising? 

 

      

4 Not following a healthy diabetic diet? 

 

      

 

If you were to experience the following complications in the future (or have experienced 

the complications), please rate how severe you think the complications would be.  

  

N
o
t 

a
t 

a
ll

 S
ev

er
e 

M
il

d
 

M
o
d

er
a
te

 

V
er

y
 

E
x

tr
em

el
y

 

N
/A

 

5 Diabetes medication side effects 
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6 Ketoacidosis (diabetic coma) 

 

      

7 Atherosclerosis (inflammation of 

arteries) 

      

8 Eye disease (e.g., diabetic 

retinopathy, glaucoma, cataracts) 

 

      

9 Foot problems (e.g., poor circulation, 

ulcers) 

      

10 Amputations 

 

      

11 Kidney disease (nephropathy) 

 

      

12 Nerve damage 

 

      

13 Impotence or Pregnancy 

complications 

      

14 High blood pressure 

 

      

15 Hypoglycemia 

 

      

16 Hyperglycemia 

 

      

17 Heart problems 

 

      

 

Response Efficacy 

Please rate how effective you think engaging in the following treatment procedures 

are/will be for yourself. If any of the treatment aspects do not apply to your situation, 

please respond with N/A 

 

  

N
o

t 
E

ff
ec

ti
v
e 

S
m

a
ll

 E
ff

ec
t 

M
o
d

er
a
te

 E
ff

ec
t 

S
tr

o
n

g
 E

ff
ec

t 

D
ef

in
it

el
y
 

E
ff

ec
ti

v
e 

N
/A

 

1 Insulin injections 

 

      

2 Oral diabetic medications 
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3 Healthy Diabetic Diet 

 

      

4 Exercise 

 

      

5 Blood glucose monitoring 

 

      

 

Response Costs 

Please rate how true these statements are for you. Note that all questions that refer to 

medications refer to diabetes-specific medications. 

  

F
a

ls
e 

S
o

m
ew

h
a
t 

F
a
ls

e 

N
ei

th
er

 F
a

ls
e 

o
r 

T
ru

e
 

S
o

m
ew

h
a
t 

T
ru

e 

T
ru

e
 

N
/A

 

1 Taking my medications interferes 

with my regular activities. 

      

2 Taking my medications causes 

unpleasant side effects. 

      

3 Taking my medications causes 

weight gain. 

      

4 Changes in my routine make taking 

my medications regularly difficult. 

      

5 The financial cost of my medications 

interferes with my adherence to 

treatment. 

      

6 Taking my medications is painful. 

 

      

7 Taking my medications causes 

discomfort. 

      

8 Taking my medications is 

inconvenient. 

      

9 It is embarrassing to take my 

medications. 

      

10 Taking my medications interferes 

with my social life 
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F
a
ls

e 

S
o
m

ew
h

a
t 

F
a
ls

e 

N
ei

th
er

 F
a

ls
e 

o
r 

T
ru

e
 

S
o
m

ew
h

a
t 

T
ru

e 

T
ru

e
 

N
/A

 

11 It is inconvenient for me to take my 

medications when I am not at home. 

      

12 It is difficult to take my medications 

at regular times because my schedule 

varies.  

      

13 It is inconvenient to test my blood 

sugars. 

      

14 Testing my blood sugars is 

embarrassing. 

      

15 Testing my blood sugars interferes 

with my social life. 

      

16 Testing my blood sugars is painful. 

 

      

17 Testing my blood sugars causes me 

discomfort. 

      

18 It is difficult to test my blood sugars. 

 

      

19 I don’t know how to interpret the 

results of my blood sugar tests. 

      

20 It is too much trouble to write down 

the results of my blood tests. 

      

21 I don’t always have my blood testing 

materials when I need to do the 

testing. 

      

22 When I stick to my diet, I’m still 

hungry. 

      

23 Following my diet involves too many 

changes to my habits. 

      

24 It is embarrassing to eat when people 

around me are not eating. 

      

25 I’m easily tempted by snacks. 
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F
a
ls

e 

S
o
m

ew
h

a
t 

F
a
ls

e 

N
ei

th
er

 F
a
ls

e 

o
r 

T
ru

e 

S
o
m

ew
h

a
t 

T
ru

e
 

T
ru

e
 

N
/A

 

26 When I eat out, I end up eating larger 

portions than my diet allows. 

      

27 When I eat out, the choices for 

healthy food are limited. 

      

28 It is embarrassing to turn down food 

when offered.  

      

29 I like foods not included in the 

dietary plan. 

      

30 There is no flexibility in my dietary 

plan to allow for daily changes. 

      

31 I don’t like eating differently than 

other people. 

      

32 It is difficult to eat at scheduled 

times. 

 

      

33 It is inconvenient to follow my 

dietary plan.  

      

34 Following my exercise plan is too 

much effort. 

      

35 My time schedule does not allow for 

regular exercise.  

      

36 Bad weather interferes with my 

regular exercise.  

      

37 I don’t like to exercise.  

 

      

38 It is painful to exercise for me.  

 

      

39 My choices for exercise are limited 

due to physical limitations.  

      

40 I worry about low blood sugar when 

exercising.  

      

41 It is difficult to balance between 

exercise and food intake for me.  

      

42 Exercise is not a high priority for me.        

43  Exercising is physically 

uncomfortable for me.  
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44 I don’t have a place or the equipment 

to exercise.  

      

45 It is inconvenient for me to exercise.        

46 The financial cost of exercising 

interferes with my ability to exercise. 

      

 

 

 

Self-Efficacy (Note that these items were deleted or moved to SE/PBC-Q – Appendix L - 

following the pilot study) 

Please rate how confident you are in your ability to perform the following activities. If 

the statement does not apply to you, please respond with N/A. For example, for item 6 

‘Despite unpleasant side effects, I am able to take my medications regularly’, if you do 

not experience unpleasant side effects, please respond by indicating N/A.  

 

 

  

N
o
t 

a
t 

a
ll

 

C
o
n

fi
d

en
t 

S
o
m

ew
h

a
t 

C
o
n

fi
d

en
t 

M
o
d

er
a
te

ly
 

C
o
n

fi
d

en
t 

V
er

y
 C

o
n

fi
d

en
t 

E
x
tr

em
el

y
 

C
o
n

fi
d

en
t 

N
/A

 

1. I am able to check my blood sugars the 

recommended amount of times daily. 

      

2. I am able to take my medications the 

recommended amount of times daily. 

      

3. I am able to follow my dietary plan daily.       

4. I am able to follow my exercise 

recommendations daily.  

      

5. Despite interference with my regular 

activities, I am able to take my 

medications regularly.  

      

6. Despite unpleasant side effects, I am able 

to take my medications regularly.  

      

7. Even though I might gain weight, I am 

able to take my medications regularly.  

      

8. Despite changes in my routine, I am able 

to take my medications regularly. 

      

9. I am able to find the necessary finances 

for my medications.  
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N
o
t 

a
t 

a
ll

 

C
o
n

fi
d

en
t 

S
o
m

ew
h

a
t 

C
o
n

fi
d

en
t 

M
o
d

er
a
te
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C
o
n

fi
d

en
t 

V
er

y
 C

o
n

fi
d

en
t 

E
x
tr

em
el

y
 

C
o
n

fi
d

en
t 

N
/A

 

10. Despite pain, I am able to take my 

medications regularly.  

      

11. Despite discomfort, I am able to take my 

medications regularly. 

      

12. Despite inconvenience, I am able to take 

my medications regularly.  

      

13. Despite embarrassment, I am able to take 

my medications regularly. 

      

14. Despite interference with my social life, I 

am able to take my medications regularly. 

      

15. I am able to take my medications 

regularly even while away from home. 

      

16. Even though my schedule varies, I am 

able to take my medications regularly. 

      

17. Despite inconvenience, I am able to test 

my blood sugars regularly. 

      

18. Despite embarrassment, I am able to test 

my blood sugars regularly. 

      

19. Even though testing my blood sugars 

interferes with my social life, I am able to 

test my blood sugars regularly. 

      

20. Despite pain, I am able to test my blood 

sugars regularly. 

      

21. Despite discomfort, I am able to test my 

blood sugars regularly. 

      

22. Even though it is difficult, I am able to 

test my blood sugars regularly. 

      

23. Even though it is too much trouble to 

write down the results of my blood tests, I 

am able to test my blood sugars regularly. 

      

24. Even though sticking to my diet makes me 

feel hungry, I am able to follow my 

dietary plan.  

      

25. Even though following my dietary plan 

involves many changes to my habits, I am 

able to follow the plan.  
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N
o
t 

a
t 

a
ll

 

C
o
n

fi
d

en
t 

S
o
m

ew
h

a
t 

C
o
n

fi
d

en
t 

M
o
d

er
a
te

ly
 

C
o
n

fi
d

en
t 

V
er

y
 C

o
n

fi
d

en
t 

E
x
tr

em
el

y
 

C
o
n

fi
d

en
t 

N
/A

 

26. Even though it is embarrassing to eat 

when people around me are not eating, I 

am able to eat when necessary. 

      

27. I am able to avoid eating snacks to follow 

my dietary plan. 

      

28. Even though the choices for healthy food 

are limited when I eat out, I am able to 

follow my dietary plan. 

      

29. Even though it is embarrassing to turn 

down food when offered, I am able to 

follow my dietary plan.  

      

30. Even though I like foods not included in 

the dietary plan, I am able to follow my 

dietary plan. 

      

31. Despite the inflexibility of my dietary 

plan, I am able to follow it. 

      

32. Even though I don’t like eating differently 

than other people, I am able to follow my 

dietary plan. 

      

33. Even though it is difficult to eat at 

scheduled times, I am able to do so. 

      

34. Despite inconvenience, I am able to 

follow my dietary plan.  

      

35. Even though following my exercise plan 

is a lot of effort, I am able to exercise 

regularly. 

      

36. I am able to find the time for regular 

exercise.  

      

37. Despite the weather, I am able to exercise 

regularly.  

      

38. Even though I don’t like to exercise, I am 

able to exercise regularly.  

      

39. Despite pain, I am able to exercise 

regularly.  

      

40. Despite limited choices of exercise 

activities, I am able to exercise regularly.  
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N
o
t 
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C
o
n
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d
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t 
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m
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a
t 

C
o
n
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t 
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d
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n
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d
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t 

V
er

y
 

C
o
n

fi
d

en
t 

E
x
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y
 

C
o
n

fi
d

en
t 

N
/A

 

41. Even though I worry about low blood 

sugar when exercising, I am able to 

exercise regularly.  

      

42. Even though it is difficult to balance 

between exercise and food intake, I am 

able to exercise regularly.  

      

43. Even though exercise is not a high priority 

for me, I am able to exercise regularly.  

      

44. Despite physical discomfort, I am able to 

exercise regularly.  

      

45. I am able to find a place or the equipment 

to exercise.  

      

46. Despite inconvenience, I am able to 

exercise regularly.  

      

47. I am able to find the necessary finances I 

need to exercise. 
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Appendix B 

Theory of Planned Behaviour Questionnaire (TPBQ) 
 

Please rate the statements below using the 1 to 7 scale. To illustrate how to use the scale, 

if you were asked to complete this item:  

 

Eating sugar is ________________.  

 

Harmful 1 2 3 4 5 6 7 Beneficial 

 

You could pick any number on the scale from 1 to 7 to represent your opinion. If you 

believe that eating sugar is very harmful then you would circle the number "1".  If you 

believe that eating sugar is very beneficial you would circle the number "7".  If you 

believe that it is neither harmful nor beneficial then you would circle the number "4".  If 

you believe it is mildly harmful you would circle the number "2" and so on. Please circle 

the number and not the word.  

 

If the treatment activity is not part of your regimen (i.e., you do not take medications), 

please circle N/A.  

 

Attitudes 

 

1. Testing my blood sugars the recommended amount of times daily would be: 

 

Harmful 1 2 3 4 5 6 7 Beneficial N/A 

 
2. Taking my insulin injections/oral diabetic medications the recommended amount of 

times daily would be: 

 

Harmful 1 2 3 4 5 6 7 Beneficial  N/A 

 

3. Exercising the recommended amount of time daily or weekly would be: 

 

Harmful 1 2 3 4 5 6 7 Beneficial N/A 

 

4. Following the recommendations for my diet would be: 

 

Harmful 1 2 3 4 5 6 7 Beneficial N/A 

 

5. It would  be ___________ for me to test my blood sugars the recommended amount 

of times daily: 

 

Worthless 1 2 3 4 5 6 7 Valuable  N/A 
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6. It would  be ___________ for me to take my insulin injections/oral medications the 

recommended amount of times daily: 

 

Worthless 1 2 3 4 5 6 7 Valuable  N/A 

 

7. It would  be ___________ for me to exercise the recommended amount of times 

daily: 

 

Worthless 1 2 3 4 5 6 7 Valuable N/A 

 

8. It would  be ___________ for me to follow the daily recommendations for my diet: 

 

Worthless 1 2 3 4 5 6 7 Valuable N/A 

 

9. Testing my blood sugars the recommended amount of times daily would be 

__________ for my health. 

 

Bad  1 2 3 4 5 6 7 Good   N/A 

 

10. Taking insulin injections/oral medications the recommended amount of times daily 

would be __________ for my health. 

 

Bad  1 2 3 4 5 6 7 Good   N/A 

 

11. Exercising the recommended amount of times daily would be __________ for my 

health. 

 

Bad  1 2 3 4 5 6 7 Good   N/A 

 

12. Following the daily recommendations for diet would be __________ for my health. 

 

Bad  1 2 3 4 5 6 7 Good   N/A 

 

13. Testing my blood sugars the recommended amount of times daily is:  

 

Unnecessary 1 2 3 4 5 6 7 Necessary N/A 

 

14. Taking insulin injections/oral medications the recommended amount of times daily 

is:  

 

Unnecessary 1 2 3 4 5 6 7 Necessary N/A 
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15. Exercising the recommended amount of times daily is:  

 

Unnecessary 1 2 3 4 5 6 7 Necessary N/A 

 

16. Following daily recommendations for diet is:  

 

Unnecessary 1 2 3 4 5 6 7 Necessary N/A 

 

17. Testing my blood sugars the recommended amount of times daily is:  

 

Unpleasant 1 2 3 4 5 6 7 Pleasant N/A 

 

18. Taking insulin injections/oral medications the recommended amount of times daily 

is:  

 

Unpleasant 1 2 3 4 5 6 7 Pleasant N/A 

 

19. Exercising the recommended amount of times daily is:  

 

Unpleasant 1 2 3 4 5 6 7 Pleasant N/A 

 

20. Following daily recommendations for diet is:  

 

Unpleasant 1 2 3 4 5 6 7 Pleasant N/A 

 

Subjective Norms 
 

21. Most people who are important to me think I ___________ test my blood sugars the 

recommended number of times daily.  

 

Should Not 1 2 3 4 5 6 7 Should  N/A  

 

22. Most people who are important to me think I ___________ take my insulin 

injection/oral diabetic medications the recommended number of times daily.  

 

Should Not 1 2 3 4 5 6 7 Should  N/A 

 

23. Most people who are important to me think I ___________ exercise the 

recommended number of times daily.  

 

Should Not 1 2 3 4 5 6 7 Should  N/A 
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24. Most people who are important to me think I ___________ follow the daily 

recommendations for my diet.  

 

Should Not 1 2 3 4 5 6 7 Should  N/A 

 

25. I feel under social pressure (i.e., the influence of other people) to test my blood 

sugars the recommended number of times daily.  

 

Strongly 1 2 3 4 5 6 7 Strongly  N/A 

Disagree        Agree 

 

26. I feel under social pressure to take my insulin injections/oral diabetic medications 

the recommended number of times daily.  

 

Strongly 1 2 3 4 5 6 7 Strongly  N/A 

Disagree        Agree 

 

27. I feel under social pressure to exercise the recommended number of times daily.  

 

Strongly 1 2 3 4 5 6 7 Strongly N/A 

Disagree        Agree 

 

28. I feel under social pressure to follow the daily recommendations for my diet.  

 

Strongly 1 2 3 4 5 6 7 Strongly N/A 

Disagree        Agree 

 

29. Most people who are important to me would want me to test my blood sugars the 

recommended amount of times daily. 

 

Strongly 1 2 3 4 5 6 7 Strongly  N/A 

Disagree        Agree 

 

30. Most people who are important to me would want me to take insulin injections/oral 

medications the recommended amount of times daily. 

 

Strongly 1 2 3 4 5 6 7 Strongly  N/A 

Disagree        Agree 

 

31. Most people who are important to me would want me to exercise the recommended 

amount of times daily. 
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Strongly 1 2 3 4 5 6 7 Strongly N/A 

Disagree        Agree 

 

32. Most people who are important to me would want me to follow the daily 

recommendations for diet. 

 

Strongly 1 2 3 4 5 6 7 Strongly N/A 

Disagree        Agree 

 

33. Other people expect me to follow the daily recommendations to test my blood 

sugars: 

 

Strongly  1 2 3 4 5 6 7 Strongly  N/A 

Disagree        Agree 

 

34. Other people expect me to follow the daily recommendations to take my insulin 

injections/oral medications: 

 

Strongly  1 2 3 4 5 6 7 Strongly  N/A 

Disagree        Agree 

 

35. Other people expect me to follow the daily recommendations for exercise: 

 

Strongly  1 2 3 4 5 6 7 Strongly N/A 

Disagree        Agree 

 

36. Other people expect me to follow the daily recommendations for diet: 

 

Strongly  1 2 3 4 5 6 7 Strongly  N/A 

Disagree        Agree 

 

37. Other people with diabetes test their blood sugars the recommended amount of times 

daily: 

 

Completely 1 2 3 4 5 6 7 Completely N/A 

False         True 

 

38. Other people with diabetes take their insulin injections/oral medications the 

recommended amount of times daily: 

 

Completely 1 2 3 4 5 6 7 Completely N/A 

False         True 
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39. Other people with diabetes exercise the recommended amount of times daily: 

 

Completely 1 2 3 4 5 6 7 Completely N/A 

False         True 

 

40. Other people with diabetes follow the daily recommendations for diet: 

 

Completely 1 2 3 4 5 6 7 Completely N/A 

False         True 

 

Perceived Behavioural Control 

 (Note that these items were moved to the SE/PBC-Q – Appendix L - after the pilot study) 

 

41. How much control do you feel you have over testing your blood sugars the 

recommended amount of times daily? 

 

No Control 1 2 3 4 5 6 7 Complete N/A  

Control 

 

42. How much control do you feel you have over taking your insulin injections/oral 

diabetic medications the recommended amount of times daily? 

 

No Control 1 2 3 4 5 6 7 Complete  N/A  

          Control 

 

43. How much control do you feel you have over exercising the recommended amount 

of times daily? 

 

No Control 1 2 3 4 5 6 7 Complete N/A  

Control 

 

44. How much control do you feel you have over following the daily recommendations 

for your diet? 

 

No Control 1 2 3 4 5 6 7 Complete N/A  

Control 

 

45. Whether I do or do not test my blood sugars the recommended amount of times daily 

is entirely up to me. 

 

Strongly 1 2 3 4 5 6 7 Strongly  N/A 

Disagree        Agree 
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46. Whether I do or do not take my insulin injections/oral diabetic medications the 

recommended amount of times daily is entirely up to me. 

 

Strongly 1 2 3 4 5 6 7 Strongly  N/A 

Disagree        Agree 

 

47. Whether I do or do not exercise the recommended amount of times daily is entirely 

up to me. 

 

Strongly 1 2 3 4 5 6 7 Strongly N/A 

Disagree        Agree 

 

48. Whether I do or do not follow the recommendations for my diet is entirely up to me. 

 

Strongly 1 2 3 4 5 6 7 Strongly N/A 

Disagree        Agree 

 

49. I am confident that I could test my blood sugars the recommended amount of times 

daily if I wanted to. 

 

Strongly 1 2 3 4 5 6 7 Strongly  N/A 

Disagree        Agree 

 

50. I am confident that I could take my insulin injections/oral diabetic medications the 

recommended amount of times daily if I wanted to. 

 

Strongly 1 2 3 4 5 6 7 Strongly  N/A 

Disagree        Agree 

 

51. I am confident that I could exercise the recommended amount of times daily if I 

wanted to. 

 

Strongly 1 2 3 4 5 6 7 Strongly N/A 

Disagree        Agree 

 

52. I am confident that I could follow the daily recommendations for my diet if I wanted 

to. 

 

Strongly 1 2 3 4 5 6 7 Strongly N/A 

Disagree        Agree 

 

53. It is ___________ for me to test my blood sugars the recommended amount of times 

daily. 
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Impossible 1 2 3 4 5 6 7 Possible  N/A 

 

54. It is ___________ for me to take my insulin injections/oral medications the 

recommended amount of times daily. 

 

Impossible 1 2 3 4 5 6 7 Possible  N/A 

 

55. It is ___________ for me to exercise the recommended amount of times daily. 

 

Impossible 1 2 3 4 5 6 7 Possible N/A 

 

56. It is ___________ for me to follow the daily recommendations for my diet. 

 

Impossible 1 2 3 4 5 6 7 Possible N/A 

 

57. It is ___________ for me to test my blood sugars the recommended amount of times 

daily. 

 

Difficult 1 2 3 4 5 6 7 Easy   N/A 

 

58. It is ___________ for me to take my insulin injections/oral medications the 

recommended amount of times daily. 

 

Difficult 1 2 3 4 5 6 7 Easy   N/A 

 

59. It is ___________ for me to exercise the recommended amount of times daily. 

 

Difficult 1 2 3 4 5 6 7 Easy  N/A 

 

60. It is ___________ for me to follow the daily recommendations for my diet. 

 

Difficult 1 2 3 4 5 6 7 Easy  N/A 
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Appendix C 

Demographics Questionnaire 
Today’s date: _______________ 

 
Sex: □ Male  □ Female    Age:________  

                      

Marital Status:    

□ Single      □ Married 

□ Common Law     □ Separated/divorced 

□ Widowed      □ Other _______________________ 

  

What is your current living situation? 
□ Live alone      □ Live with spouse/partner 

□ Live with other family members or friends □ Live in a retirement or nursing home 

□ Other: ____________________    

 

Education:  

□ less than high school    □ high school diploma 

□ college certificate or some university  □ university degree 

□ Other, please specify: _______________________ 

 

Which of the following best describes your employment status in the past month? 
□ Employed full-time    □ Unemployed, looking for work 

□ Employed part-time    □ Full-time homemaker 

□ Unemployed due to diabetes    □ Retired 

□ Unemployed due to other health condition □ Other, please specify:__________ 

  

Ethnicity:  
□ African American/African Canadian  □ Hispanic 

□ Asian      □ Aboriginal Origins 

□ Caucasian      □ Other: _________________ 

□ Middle Eastern 

 

Province of Residence: 
□ British Columbia     □ New Brunswick 

□ Alberta      □ Nova Scotia 

□ Saskatchewan     □ Prince Edward Island 

□ Manitoba      □ Newfoundland 

□ Ontario      □ Northwest Territories 

□ Quebec      □ Nunavut 

□ Yukon 

 

Diabetes Information: 
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Have you been diagnosed with diabetes?  

 

□  Yes   □  No  

 

How many years has it been since you were diagnosed with diabetes?  _________  

years 

 

What type of diabetes do you have?  
 

□  Type 1    □  Type 2   

Other (please specify): ___________ 

 

How is your diabetes treated? (please check all that apply): 

 

□  Insulin      

 

□  Oral Medication    

 

□  Diet    

 

□  Exercise    

 

□  Blood glucose monitoring  

 

Other: (please specify): ________________ 

 

Are you currently using an insulin pump? 

□  Yes  □  No  

 

Are you currently experiencing any complications due to your diabetes? Please see 

below for a list of complications.  

□  Yes  □  No  

 

If you answered yes, please check all that apply: 

□ Diabetes medication side effects 

□ Atherosclerosis (inflammation of arteries) 

□ Eye disease (e.g., diabetic retinopathy, glaucoma, cataracts)  

□ Foot problems (e.g., poor circulation, ulcers) 

□ Amputations 

□ Kidney disease (nephropathy)  

□ Nerve damage 

□ Impotence or Pregnancy complications 

□ High blood pressure 
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□ Hypoglycemia 

□ Hyperglycemia 

□ Heart problems 

□ Other, please specify: ______________________________________ 

  

 

Other Health Conditions: 

Please indicate if you currently have any of the following health conditions or have 

experienced the health condition in the past by checking the appropriate column. If you 

have not experienced the health condition, please leave the answers blank. 

Health Condition Current Past  

 

Heart Problems 

 

 Heart Attack   

 Coronary Artery Bypass Surgery   

 Angina   

 Congestive Heart Failure   

 Coronary Artery Disease   

 Other (please specify): 

________________________________

________________________________

_______________________ 

  

   

Cancer 

 

 Breast   

 Prostate   

 Colorectal   

 Other (please specify): 

________________________________

________________________________ 

  

 

 



 

 

 

Diabetic Treatment Adherence     311 

 

 

Health Condition Current Past  

 

 

Respiratory Problems 

 Emphysema   

 Chronic bronchitis   

 Asthma   

 Other (please specify): 

________________________________

________________________________

_______________________ 

  

Arthritis Related Disease 

 Rheumatoid Arthritis   

 Other (please specify): 

________________________________

________________________________

_______________________ 

  

Neurological Disorders 

 Multiple Sclerosis   

 Other (please specify): 

________________________________

________________________________

_______________________ 

 

  

Chronic Pain 

Back   

 Other (please specify): 

________________________________

________________________________ 
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Health Condition Current Past  

 

Digestive Problems 

 Ulcerative Colitis   

 Crohn’s Disease   

 Gallbladder Disease   

 Celiac Disease   

 Other (please specify): 

________________________________

________________________________

_______________________ 

  

Liver Problems such as Cirrhosis   

Kidney Disease   

Stroke   

HIV Illness or AIDS   

 Other (please specify): 

________________________________

________________________________

_______________________ 
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Appendix D 

Health Anxiety Inventory (short version) 
 

Instructions: Each question in this section consists of a group of four statements. Please 

read each group of statements carefully and then select the one which best describes your 

feelings, over the past six months. Identify the statement by circling the letter next to it, 

i.e. if you think that the statement (a) is correct, circle statement (a); it may be that more 

than one statement applies, in which case, please circle any that are applicable. 

 

1. (a) I do not worry about my health. 

 (b) I occasionally worry about my health. 

 (c)I spend much of my time worrying about my health. 

 (d) I spend most of my time worrying about my health. 

 

2. (a) I notice aches/pains less than most other people (of my age). 

 (b) I notice aches/pains as much as most other people (of my age). 

 (c) I notice aches/pains more than most other people (of my age). 

 (d) I am aware of aches/pains in my body all the time. 

 

3. (a) As a rule I am not aware of bodily sensations or changes. 

 (b) Sometimes I am aware of bodily sensations or changes. 

 (c) I am often aware of bodily sensations or changes. 

 (d) I am constantly aware of bodily sensations or changes. 

 

4. (a) Resisting thoughts of illness is never a problem. 

 (b) Most of the time I can resist thoughts of illness. 

 (c) I try to resist thoughts of illness but am often unable to do so. 

 (d) Thoughts of illness are so strong that I no longer even try to resist them. 

  

5. (a) As a rule I am not afraid that I have a serious illness. 

 (b) I am sometimes afraid that I have a serious illness.  

 (c) I am often afraid that I have a serious illness. 

 (d) I am always afraid that I have a serious illness. 

 

6. (a) I do not have images (mental pictures) of myself being ill. 

 (b) I occasionally have images of myself being ill. 

 (c) I frequently have images of myself being ill. 

 (d) I constantly have images of myself being ill. 

 

7. (a) I do not have difficulty taking my mind off thoughts about my health. 

 (b) I sometimes have difficulty taking my mind off thoughts about my health. 

 (c) I often have difficulty in taking my mind off thoughts about my health. 

 (d) Nothing can take my mind off thoughts about my health. 
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8. (a) I am lastingly relieved if my doctor tells me there is nothing wrong. 

 (b) I am initially relieved but the worries sometimes return later. 

 (c) I am initially relieved but the worries always return later. 

 (d) I am not relieved if my doctor tells me there is nothing wrong. 

 

9. (a) If I hear about an illness I never think I have it myself. 

 (b) If I hear about an illness I sometimes think that I have it myself. 

 (c) If I hear about an illness I often think I have it myself. 

 (d) If I hear about an illness I always think that I have it myself. 

 

10. (a) If I have a bodily sensation or change I rarely wonder what it means. 

 (b) If I have a bodily sensation or change I often wonder what it means. 

 (c) If I have a bodily sensation or change I always wonder what it means. 

 (d) If I have a bodily sensation or change I must know what it means. 

 

11. (a) I usually feel at very low risk for developing a serious illness. 

 (b) I usually feel at fairly low risk for developing a serious illness. 

 (c) I usually feel at moderate risk for developing a serious illness. 

 (d) I usually feel at high risk for developing a serious illness. 

 

12. (a) I never think that I have a serious illness. 

 (b) I sometimes think that I have a serious illness. 

 (c) I often think that I have a serious illness. 

 (d) I usually think that I have a serious illness. 

 

13. (a) If I notice an unexplained bodily sensation I don’t find it difficult to think 

 about other things. 

 (b) If I notice an unexplained bodily sensation I sometimes find it difficult to 

 think about other things. 

 (c) If I notice an unexplained bodily sensation I often find it difficult to think 

 about other things. 

 (d) If I notice an unexplained bodily sensation I always find it difficult to think 

 about other things. 

 

14. (a) My family/friends would say I do not worry enough about my health. 

 (b) My family/friends would say I have a normal attitude about my health. 

 (c) My family/friends would say I worry too much about my health. 

 (d) My family/friends would say I am a hypochondriac. 

 

For the following questions, please think about what it might be like if you had a serious 

illness of a type which particularly concerns you (such as heart disease, cancer, multiple 

sclerosis and so on). Obviously you cannot know for definite what it would be like; 
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please give your best estimate of what you think might happen, basing your estimate on 

what you know about yourself and serious illness in general. 

 

 

15. (a) If I had a serious illness I would be able to enjoy things in my life quite a lot. 

 (b) If I had a serious illness I would be able to enjoy things in my life a little. 

 (c) If I had a serious illness I would be almost completely unable to enjoy things 

 in my  life. 

 (d) If I had a serious illness I would be completely unable to enjoy life at all. 

 

16. (a) If I developed a serious illness there is a good chance that modern medicine 

 would be able to cure me. 

 (b) If I developed a serious illness there is a moderate chance that modern 

 medicine would be able to cure me. 

 (c) If I developed a serious illness there is a very small chance that modern 

 medicine would be able to cure me.  

 (d) If I developed a serious illness there is no chance that modern medicine would 

 be able to cure me.  

 

17. (a) A serious illness would ruin some aspects of my life. 

 (b) A serious illness would ruin many aspects of my life. 

 (c) A serious illness would ruin almost every aspect of my life. 

 (d) A serious illness would ruin every aspect of my life. 

 

18. (a) If I had a serious illness I would not feel that I had lost my dignity. 

 (b) If I had a serious illness I would feel that I had lost a little of my dignity. 

 (c) If I had a serious illness I would feel that I had lost quite a lot of my dignity. 

 (d) If I had a serious illness I would feel that I had totally lost my dignity. 
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Appendix E 

Health Cognitions Questionnaire (HCQ) 

Instructions: 

The following questions have been designed for people who have a health condition at 

the present time.  Read each statement listed below and indicate how strongly you agree 

with the statement based on your beliefs. Select a number between 1 and 5 to indicate 

whether you strongly disagree, disagree, neither agree or disagree, agree, or strongly 

agree with the statement. Please select one answer for each question, answering every 

question without skipping any. 

 

Strongly Disagree Disagree Neither Agree or 

Disagree 

Agree Strongly Agree 

1 2 3 4 5 

 

 

  1 2 3 4 5 

1 Having a serious health condition is awful.      

2 If faced with worsening of my health problem, I 

feel I am prepared to cope with it. 

     

3 I believe it is likely that my health problem will 

worsen significantly in the future. 

     

4 I feel I can manage any health problems that I 

may develop in the future. 

     

5 I feel I am likely to experience further health 

problems. 

     

6 I am not sure that I can handle serious health 

problems that might develop in the future. 

     

7 I generally have confidence that my family 

physician will be able to effectively diagnose 

health problems that arise. 

     

8 I believe my chances of developing health 

problems are higher than for other people I know. 

     

9 If I were to develop other health problems, I don’t 

think it would ruin my life. 

     

10 If I experience other serious health problems in 

the future, I feel prepared to deal with whatever 

happens. 

     

11 I do not have confidence in the health care 

system. 

     

12 I believe my chances of developing health      



 

 

 

Diabetic Treatment Adherence     317 

 

 

problems are higher than for the majority of 

people. 

13 It would be alarming if I experienced other health 

problems or my current health worsened. 

     

14 Developing health problems is very distressing.      

15 I generally have confidence that my family 

physician will be able to help me deal effectively 

with any health problems that arise. 

     

16 If I developed another chronic health problem or 

my condition worsened, I would no longer be in 

control of my life. 

     

17 If I were to experience another health problem or 

my condition worsened, it would be dreadful. 

     

18 I don’t think my family physician would be very 

helpful if I developed another serious health 

condition or my condition worsened. 

     

19 Even if I had another serious health problem or 

my condition worsened, I would still be able to 

enjoy my life. 

     

20 I know I would be able to get through any health 

problems I may experience in the future. 
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Appendix F 

State-Trait Anxiety Inventory  

 

Copyright Protected therefore not included (Spielberger, 1983) 
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 Appendix G 

The Summary of Diabetes Self-Care 

Activities – Revised (SDSCA-R) 

 
The questions below ask you about your diabetes self-care activities during the past 7 

days. If you were sick during the past 7 days, please think back to the last 7 days that you 

were not sick. 

 

Diet 

1. How many of the last SEVEN DAYS have you followed a healthful eating plan for the 

greater part of the day? 

 

0 1 2 3 4 5 6 7 

 

2. On how many of the last SEVEN DAYS did you eat five or more servings of fruits and 

vegetables? 

 

0 1 2 3 4 5 6 7 

 

3. On how many of the last SEVEN DAYS did you eat high fat foods such as red meat or 

full-fat dairy products? 

 

0 1 2 3 4 5 6 7 

 

4. On how many of the last SEVEN DAYS did you space carbohydrates evenly through 

the day? 

 

0 1 2 3 4 5 6 7 

 

Exercise 
5. On how many of the last SEVEN DAYS did you participate in at least 30 minutes of 

physical activity? (Total minutes of continuous activity, including walking). 

 

0 1 2 3 4 5 6 7 N/A 

 

6. On how many of the last SEVEN DAYS did you participate in a specific exercise 

session (such as swimming, walking, biking) other than what you do around the house or 

as part of your work? 

 

0 1 2 3 4 5 6 7 N/A 
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7. On how many of the last SEVEN DAYS did you participate in the exercise activities 

recommended by your care providers (e.g., physician, diabetes educator)? If you have not 

received a recommendation from your care providers, please respond with N/A. 

 

0 1 2 3 4 5 6 7 N/A 

 

 

Blood Sugar Testing 
8. On how many of the last SEVEN DAYS did you test your blood sugar? 

 

0 1 2 3 4 5 6 7  N/A 

 

9. On how many of the last SEVEN DAYS did you test your blood sugar the number of 

times recommended by your health care provider? If you have not received a 

recommendation from your care providers, please respond with N/A. 

 

0 1 2 3 4 5 6 7 N/A 

 

10. On how many of the last SEVEN DAYS did you keep a record (written or electronic) 

of the results of your blood sugar tests? 

 

0 1 2 3 4 5 6 7  N/A 

 

Medication 
 

11. On how many of the last SEVEN DAYS did you take your recommended diabetes 

medications (i.e., pills or insulin injections)? 

 

0 1 2 3 4 5 6 7  N/A 

 

12. On how many of the last SEVEN DAYS did you take your diabetes medications (i.e., 

pills or insulin injections) the recommended number of times daily? 

 

0 1 2 3 4 5 6 7  N/A 

 

13. On how many of the last SEVEN DAYS did you MISS taking your diabetes 

medications (i.e., pills or insulin injections) at least one time daily?  

 

0 1 2 3 4 5 6 7  N/A 
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Appendix H 

 

The Summary of Diabetes Self-Care 

Activities Modified for Intention (SDSCA-I) 

 

The questions below ask you about your intention to participate in diabetes self-care 

activities during the next 7 days.  

 

Diet 

1. Out of the next SEVEN DAYS, how many days do you intend to follow a healthful 

eating plan for the greater part of the day? 

 

0 1 2 3 4 5 6 7 

 

2. Out of the next SEVEN DAYS, how many days do you intend to eat five or more 

servings of fruits and vegetables? 

 

0 1 2 3 4 5 6 7 

 

3. Out of the next SEVEN DAYS, how many days do you intend to eat high fat foods 

such as red meat or full-fat dairy products? 

 

0 1 2 3 4 5 6 7 

 

4. Out of the next SEVEN DAYS, how many days do you intend to space carbohydrates 

evenly through the day? 

 

0 1 2 3 4 5 6 7 

 

Exercise 
5. Out of the next SEVEN DAYS, how many days do you intend to participate in at least 

30 minutes of physical activity? (Total minutes of continuous activity, including 

walking). 

 

0 1 2 3 4 5 6 7 N/A 

 

6. Out of the next SEVEN DAYS, how many days do you intend to participate in a 

specific exercise session (such as swimming, walking, biking) other than what you do 

around the house or as part of your work? 

 

0 1 2 3 4 5 6 7 N/A 
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7. Out of the next SEVEN DAYS, how many days do you intend to participate in the 

exercise activities recommended by your care providers (e.g., physician, diabetes 

educator)? If you have not received a recommendation from your care providers, please 

respond with N/A. 

 

0 1 2 3 4 5 6 7 N/A 

 

Blood Sugar Testing 
8. Out of the next SEVEN DAYS, how many days do you intend to test your blood 

sugar? 

 

0 1 2 3 4 5 6 7  N/A 

 

9. Out of the next SEVEN DAYS,  how many days do you intend to test your blood sugar 

the number of times recommended by your health care provider? If you have not received 

a recommendation from your care providers, please respond with N/A. 

 

0 1 2 3 4 5 6 7 N/A 

 

10. Out of the next SEVEN DAYS, how many days do you intend to keep a record 

(written or electronic) of the results of your blood sugar tests? 

 

0 1 2 3 4 5 6 7  N/A 

 

Medication 

11. Out of the next SEVEN DAYS, how many days do you intend to take your 

recommended diabetes medications (i.e., pills or insulin injections)? 

 

0 1 2 3 4 5 6 7  N/A 

 

12. Out of the next SEVEN DAYS, how many days do you intend to take your diabetes 

medications (i.e., pills or insulin injections) the recommended number of times daily? 

 

0 1 2 3 4 5 6 7  N/A 

 

13. Out of the next SEVEN DAYS, how many days do you intend to MISS taking your 

diabetes medications (i.e., pills or insulin injections) at least one time daily?  

 

0 1 2 3 4 5 6 7  N/A 
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Appendix I.  

University of Regina Ethical Approval 
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Appendix J. 

Regina Qu’Appelle Health Region Ethical Approval 
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Appendix K. 

List of Recruitment Methods Used 

 

Online Recruitment Methods Other Recruitment Methods 

 

 

� Community Websites 

 

� Canadian Diabetes Association 

Events 

� Facebook Advertisements � Canadian Diabetes Association 

Offices 

� Canadian Diabetes Association 

Website 

� Alberta Diabetes Association Office 

� Alberta Diabetes Association 

Website 

� Regina Diabetes Clinic 

� Diabetes Advocacy Website � Poster Advertisements in Family 

Physician Offices and Medical 

Clinics in Saskatchewan 

� Online Support Groups � Newspaper Advertisements in 

Victoria and Halifax 

� Diabetes Care Guide Website � University of Regina Psychology 

Student Participant Pool 

 � Poster Advertisements at the 

University of Regina 

 � University of Regina E-mail 

System 

 � Newspaper Story in Saskatchewan 

Newspapers 

 � Diabetes Care Guide Newsletter 

Advertisement 

 � Diabetes Support Groups 

 � Newsletter Advertisements in 

Hamilton, Saint John, Regina, and 

Winnipeg 
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Appendix L  

Self-Efficacy/Perceived Behavioural Control Questionnaire (SE/PBC-Q) 
(Note that the numbering of these items is consistent with the numbering according to 

where the items were located in their original questionnaire (i.e., TPBQ, PMTQ)) 

 
Please rate how confident you are in your ability to perform the following activities. If 

the statement does not apply to you, please respond with N/A.  

  

N
o
t 

a
t 

a
ll

 

C
o
n

fi
d

en
t 

S
o
m

ew
h

a
t 

C
o
n

fi
d

en
t 

M
o
d

er
a
te

ly
 

C
o
n

fi
d

en
t 

V
er

y
 C

o
n

fi
d

en
t 

E
x
tr

em
el

y
 

C
o
n

fi
d

en
t 

N
/A

 

1 I am able to check my blood sugars the 

recommended amount of times daily. 

      

2 I am able to take my medications the 

recommended amount of times daily. 

      

3 I am able to follow my dietary plan daily.       

4 I am able to follow my exercise 

recommendations daily.  

      

 
41. How much control do you feel you have over testing your blood sugars the 

recommended amount of times daily? 

 

No Control 1 2 3 4 5 6 7 Complete N/A  

Control 

 

42. How much control do you feel you have over taking your insulin injections/oral 

diabetic medications the recommended amount of times daily? 

 

No Control 1 2 3 4 5 6 7 Complete  N/A  

          Control 

 
43. How much control do you feel you have over exercising the recommended amount 

of times daily? 

 

No Control 1 2 3 4 5 6 7 Complete N/A  

          Control 
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44. How much control do you feel you have over following the daily recommendations 

for your diet? 

 

No Control 1 2 3 4 5 6 7 Complete N/A  

          Control 

 

45. Whether I do or do not test my blood sugars the recommended amount of times daily 

is entirely up to me. 

 

Strongly 1 2 3 4 5 6 7 Strongly  N/A 

Disagree        Agree 

 

46. Whether I do or do not take my insulin injections/oral diabetic medications the 

recommended amount of times daily is entirely up to me. 

 

Strongly 1 2 3 4 5 6 7 Strongly  N/A 

Disagree        Agree 

 

47. Whether I do or do not exercise the recommended amount of times daily is entirely 

up to me. 

 

Strongly 1 2 3 4 5 6 7 Strongly N/A 

Disagree        Agree 

 

48. Whether I do or do not follow the recommendations for my diet is entirely up to me. 

 

Strongly 1 2 3 4 5 6 7 Strongly N/A 

Disagree        Agree 

 

49. I am confident that I could test my blood sugars the recommended amount of times 

daily if I wanted to. 

 

Strongly 1 2 3 4 5 6 7 Strongly  N/A 

Disagree        Agree 

 

50. I am confident that I could take my insulin injections/oral diabetic medications the 

recommended amount of times daily if I wanted to. 

 

Strongly 1 2 3 4 5 6 7 Strongly  N/A 

Disagree        Agree 
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51. I am confident that I could exercise the recommended amount of times daily if I 

wanted to. 

 

 

Strongly 1 2 3 4 5 6 7 Strongly N/A 

Disagree        Agree 

 

52. I am confident that I could follow the daily recommendations for my diet if I wanted 

to. 

 

Strongly 1 2 3 4 5 6 7 Strongly N/A 

Disagree        Agree 

 

53. It is ___________ for me to test my blood sugars the recommended amount of times 

daily. 

 

Impossible 1 2 3 4 5 6 7 Possible  N/A 

 

54. It is ___________ for me to take my insulin injections/oral medications the 

recommended amount of times daily. 

 

Impossible 1 2 3 4 5 6 7 Possible  N/A 

 

55. It is ___________ for me to exercise the recommended amount of times daily. 

 

Impossible 1 2 3 4 5 6 7 Possible N/A 

 

56. It is ___________ for me to follow the daily recommendations for my diet. 

 

Impossible 1 2 3 4 5 6 7 Possible N/A 

 

57. It is ___________ for me to test my blood sugars the recommended amount of times 

daily. 

 

Difficult 1 2 3 4 5 6 7 Easy   N/A 

 

58. It is ___________ for me to take my insulin injections/oral medications the 

recommended amount of times daily. 

 

Difficult 1 2 3 4 5 6 7 Easy   N/A 
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59. It is ___________ for me to exercise the recommended amount of times daily. 

 

Difficult 1 2 3 4 5 6 7 Easy  N/A 

 

60. It is ___________ for me to follow the daily recommendations for my diet. 

Difficult 1 2 3 4 5 6 7 Easy  N/A 
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Appendix M 

 

Details on Preliminary and Measurement Model Analyses for TPB models 

 

Preliminary Analyses 

 Blood Glucose 

Monitoring 

Diet Exercise Diet for individuals with 

Type 1 diabetes 

Step 1. Examination of 

Outliers 

None 2 outliers found and 

excluded according to 

Malanobis d-squared 

distance values of 93.81 

and 86.52 (next values 

were 77.58 and 73.12) 

1 outlier found and 

excluded according to 

the Malanobis d-squared 

distance value of 84.36 

(next values were 64.46 

and 64.41) 

4 outliers found and 

excluded according to 

the Malanobis d-squared 

distance values of 

103.48, 89.98, 80.15, 

and 72.88 (next values 

were 57.38 and 54.99) 

Step 2. Examination of 

skewness and kurtosis. 

Items that suspected of 

non-normality 

TPBQ item 1 

SE/PBC-Q items 45,49 

TPBQ items 4, 12, 32 TPBQ 3, 7, 11, 31 TPBQ 4, 8, 12 

Step 3. Items from step 

2 subjected to 

transformations  

After transformations 

items retained skewness 

values above 2, kurtosis 

values below 7 

After transformations 

item 4 and 12 retained 

skewness values at or 

above 2, however all 

kurtosis values were 

below 7 

After transformations 

items 3, 7, and 11 

retained skewness 

values at or above 2, 

however all kurtosis 

values were below 7 

After transformations 

items 4, 8, and 12 

retained skewness 

values at or above 2, 

however all kurtosis 

values were below 7 

with the exception of 

item 12 which retained a 

kurtosis value of 7 
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Step 4. Additional 

examination of 

normality using 

Mardia’s coefficient 

Mardia’s coefficient = 

198.31 (critical ratio = 

34.60) indicating 

multivariate non-

normality 

Mardia’s coefficient = 

178.95 (critical ratio = 

30.42) indicating 

multivariate non-

normality 

Mardia’s coefficient 

revealed multivariate 

non-normality with a 

coefficient of 122.27 

(critical ratio of 23.27). 

Mardia’s coefficient 

revealed multivariate 

non-normality with a 

coefficient of 102.83 

(critical ration of 17.20) 

Measurement Models 

Step 1. Confirmatory 

factor analysis (CFA) 

conducted for each 

latent variable to 

determine fit of 

measured variables to 

latent variable 

TPBQ item 25 and 

SE/PBC-Q item 45 

excluded 

SDSCA-I item 3 and 

T1 SDSCA item 3 

excluded 

No items excluded SDSCA-I item 3, 

T1 SDSCA item 3, 

TPBQ item 28 excluded 

Step 2. Examination of 

modification indices to 

determine if measured 

variables loaded on 

multiple latent variables 

TPBQ items 13 and 17 

and SE/PBC-Q items 1, 

57 excluded 

TPBQ items 20 and 28 

and SE/PBC-Q items 3 

and 60 excluded 

TPBQ items 19 and 27 

and SE/PBC-Q items 4 

and 59 excluded 

 

TPBQ item 16 and 20, 

SE/PBC-Q item 3 and 

60 excluded 

Step 3. Re-examination 

of multivariate outliers 

1 outlier was excluded 1 outlier was excluded 1 outlier was excluded N/A 

Note. All of the above is for individuals with Type 2 diabetes unless indicated differently. TPBQ = Theory of Planned Behaviour 

Questionnaire items; SE/PBC-Q = Self-Efficacy/Perceived Behavioural Control Questionnaire items; SDSCA-I = Summary of 

Diabetes Self-Care Activities Questionnaire – Intention items; T1 SDSCA = Summary of Diabetes Self-Care Activities Questionnaire 

One Week Follow Up items 
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Appendix N 

 

Details on Preliminary and Measurement Model Analyses for PMT models 

 

Preliminary Analyses 

 Blood Glucose Monitoring Diet Exercise 

Step 1. Examination of Outliers 1 outlier found and 

excluded according to 

Malanobis d-squared 

distance values of 64.19 ( 

next values were 54.82 and 

54.01) 

3 outliers found and 

excluded according to the 

Malanobis d-squared 

distance values of 68.07, 

66.16, and 65.94 (next 

values were 58.79 and 

58.48) 

1 outlier found according 

to the Malanobis d-squared 

distance value of 74.36 

(next values were 52.50 

and 51.24) 

Step 2. Examination of skewness 

and kurtosis. Items that suspected 

of non-normality 

SE/PBC-Q items 45 and 49 None None 

Step 3. Items from step 2 

subjected to transformations  

After transformations both 

items retained skewness 

values at or above 2, 

however all kurtosis values 

were below 7 

N/A N/A 

Step 4. Additional examination of 

normality using Mardia’s 

coefficient 

Mardia’s coefficient 

revealed multivariate non-

normality with a 

coefficient of 84.64 

(critical ratio of 14.37).  

Mardia’s coefficient 

revealed multivariate non-

normality with a 

coefficient of 80.97 

(critical ratio of 12.49) 

Mardia’s coefficient 

revealed multivariate non-

normality with a 

coefficient of 62.32 

(critical ratio of 10.73) 

Measurement Models 
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Step 1. Confirmatory factor 

analysis (CFA) conducted for 

each latent variable to determine 

fit of measured variables to latent 

variable 

SE/PBC-Q items 45 and 49 

excluded 

PMTQ Perceived Severity 

item 4, I-SDSCA item 3, 

and T1 SDSCA item 3 

excluded 

PMTQ Perceived Severity 

item 3 and SE/PBC-Q item 

47 excluded 

Step 2. Examination of 

modification indices to determine 

if measured variables loaded on 

multiple latent variables 

PMTQ Perceived Severity 

item 2 and Perceived 

Vulnerability parcel 2 

excluded 

SE/PBC-Q items 3, 60 and 

PMTQ Perceived Severity 

items 14 and 17 (from the 

PS 2 parcel) were excluded 

SE/PBC-Q item 4 excluded 

Step 3. Re-examination of 

multivariate outliers 

None None None 

Note. PMTQ = Protection Motivation Theory Questionnaire; SE/PBC-Q = Self-Efficacy/Perceived Behavioural Control Questionnaire 

items; SDSCA-I = Summary of Diabetes Self-Care Activities Questionnaire – Intention items; T1 SDSCA = Summary of Diabetes 

Self-Care Activities Questionnaire One Week Follow Up items 
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Appendix O 

 

Supplementary Analyses of the Hypothesized Combined PMT/TPB Model with the 

Addition of Anxiety 

  

Given the results of the study, an alternative combined model was tested (see 

Figure 20). For the following analyses the same procedure by which each model was 

tested throughout the rest of the study was followed; however, as the following analyses 

are supplementary, only the final results are presented. Each treatment behaviour (diet, 

exercise, blood glucose monitoring) was analyzed in a separate structural equation model. 

Please find a summary table (Table 38 below) of the model fit statistics, amount of 

variance accounted for in each treatment behaviour, and variables found to be statistically 

significant in each final structural equation model for individuals with Type 2 diabetes. 

The results from the invariance analyses with individuals with Type 1 diabetes are 

presented at the bottom of this Table 38. Figures for each of the final structural equation 

models are presented following the summary table (Figures 21-25). According to the 

supplementary results from testing the hypothesized combined model across the different 

treatment adherence behaviours, the models were found to be a good fit to the data 

suggesting further attention to this combined model may be valuable. Smaller AIC 

values, however, were found for the TPB and PMT models than the combined models 

suggesting that the combined models were not superior to the original models. Overall, 

despite good fit and accounting for a large amount of variance in the treatment 
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behaviours, the results for the combined models did not improve the prediction of each 

treatment activity over and above each model separately. 

On the basis of a reviewer’s suggestion, an alternative combined model was tested 

in addition to the combined model presented in Figure 20 (see Figure 26). The fit indices 

and amount of variance accounted for in each behaviour were lower than the original 

hypothesized combined model and several paths between the cognitions and attitude were 

statistically non-significant (e.g., response costs, perceived vulnerability, perceived 

behavioural control/self-efficacy).  
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Table 39 

Summary of Results for the Final Combined Structural Models 

 BGM Diet Exercise 

Models for Type 2 Diabetes 

χ
2
 (df) 304.54 (193) 298.68 (190) 217.49 (170) 

χ
2
/df 1.58 1.57 1.28 

CFI .95 .94 .98 

RMSEA [90% CI] .063 [.049, .077] .062 [.048, .075] .044 [.024, .060] 

R
2
 .688 .665 .599 

Variables
a
 ATT, SE/PBC, 

INT/PM 

SE/PBC, INT/PM PV, SE/PBC, RC, ANX, 

INT/PM 

AIC 424.54 424.68 339.49 
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Models for Type 1 Diabetes 

χ
2
 (df) N/A

b
 363.76 (190) 266.94 (170) 

χ
2
/df N/A

b
 1.92 1.57 

CFI N/A
b
 .92 .95 

RMSEA [90% CI] N/A
b
 .077 [.065, .089] .062 [.047, .075] 

R
2
 N/A

b
 .553 .689 

Variables
a
 N/A

b
 SE/PBC, ANX, 

RE, RC, INT/PM 

SE/PBC, RC, INT/PM 

AIC N/A
b
 489.76 388.94 

Note. ATT = Attitudes; SE/PBC = Self-Efficacy/Perceived Behavioural Control; ANX = Anxiety; RE = Response Efficacy; RC = 

Response Costs; PV = Perceived Vulnerability; INT/PM = Intention/Protection Motivation; CFI = Comparative Fit Index; RMSEA = 

Root Mean Square of Approximation 
a
 Statistically significant paths to Intention/Protection Motivation and/or Adherence. 

b
 BGM models could not be conducted for individuals with Type 1 diabetes due to limited variance 
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Figure 21. Final combined structural model of blood glucose monitoring adherence for individuals with Type 2 diabetes. For clarity, 

values for (e) error terms and covariances between latent variables are not presented. All values are standardized. TPBQ = Theory of 

Planned Behaviour Questionnaire items; PV = Perceived Vulnerability items; PMTRE = Response Efficacy items; SE = Self-

Efficacy/Perceived Behavioural Control Questionnaire items; RCE = Response Costs items; SHAIMAI = Short Form Health 

Anxiety Inventory Main Scale; STAISTA = State Trait Anxiety Inventory State Subscale; STAITRA = State Trait Anxiety 

Inventory Trait Subscale; ISDSCA = Summary of Diabetes Self-Care Inventory Intention items; T1SDSC = Summary of Diabetes 

Self-Care Inventory Time 1 Follow-up items; Prot. Motiv = Protection Motivation; PBC = Perceived Behavioural Control; BGM = 

Blood Glucose Monitoring  

*p < .05. **p < .01. ***p < .001. 
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Figure 22.  Final combined structural model of dietary adherence for individuals with Type 2 Diabetes. For clarity, values for (e) 

error terms and covariances between latent variables are not presented. All values are standardized. TPBQ = Theory of Planned 

Behaviour Questionnaire items; PV = Perceived Vulnerability items; PMTRE = Response Efficacy items; SE = Self-

Efficacy/Perceived Behavioural Control Questionnaire items; RCE = Response Costs items; SHAIMAI = Short Form Health 

Anxiety Inventory Main Scale; STAISTA = State Trait Anxiety Inventory State Subscale; STAITRA = State Trait Anxiety 

Inventory Trait Subscale; ISDSCA = Summary of Diabetes Self-Care Inventory Intention items; T1SDSC = Summary of Diabetes 

Self-Care Inventory Time 1 Follow-up items; Prot. Motiv = Protection Motivation; PBC = Perceived Behavioural Control  

*p < .05. **p < .01. ***p < .001. 
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Figure 23. Final combined structural model of dietary adherence for individuals with Type 1 Diabetes. For clarity, values for (e) 

error terms are not presented. All presented values are standardized. TPBQ = Theory of Planned Behaviour Questionnaire items; 

PV = Perceived Vulnerability items; PMTRE = Response Efficacy items; SE = Self-Efficacy/Perceived Behavioural Control 

Questionnaire items; RCE = Response Costs items; SHAIMAI = Short Form Health Anxiety Inventory Main Scale; STAISTA = 

State Trait Anxiety Inventory State Subscale; STAITRA = State Trait Anxiety Inventory Trait Subscale; ISDSCA = Summary of 

Diabetes Self-Care Inventory Intention Version items; T1SDSC = Summary of Diabetes Self-Care Inventory Time 1 Follow-up 

items; Prot. Motiv = Protection Motivation; PBC = Perceived Behavioural Control  

*p < .05. **p < .01. ***p < .001. 
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Figure 24. Final combined structural model of exercise adherence for individuals with Type 2 Diabetes. For clarity, values for (e) 

error terms and covariances between latent variables are not presented. All values are standardized. TPBQ = Theory of Planned 

Behaviour Questionnaire items; PV = Perceived Vulnerability items; PMTRE = Response Efficacy items; SE = Self-

Efficacy/Perceived Behavioural Control Questionnaire items; RCE = Response Costs items; SHAIMAI = Short Form Health 

Anxiety Inventory Main Scale; STAISTA = State Trait Anxiety Inventory State Subscale; STAITRA = State Trait Anxiety 

Inventory Trait Subscale; ISDSCA = Summary of Diabetes Self-Care Inventory Intention items; T1SDSC = Summary of Diabetes 

Self-Care Inventory Time 1 Follow-up items; Prot. Motiv = Protection Motivation; PBC = Perceived Behavioural Control  

*p < .05. **p < .01. ***p < .001. 
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Figure 25. Final combined structural model of exercise adherence for individuals with Type 1 Diabetes. For clarity, values for error 

(e) terms are not presented. All presented values are standardized. TPBQ = Theory of Planned Behaviour Questionnaire items; PV 

= Perceived Vulnerability items; PMTRE = Response Efficacy items; SE = Self-Efficacy/Perceived Behavioural Control 

Questionnaire items; RCE = Response Costs items; SHAIMAI = Short Form Health Anxiety Inventory Main Scale; STAISTA = 

State Trait Anxiety Inventory State Subscale; STAITRA = State Trait Anxiety Inventory Trait Subscale; ISDSCA = Summary of 

Diabetes Self-Care Inventory Intention items; T1SDSC = Summary of Diabetes Self-Care Inventory Time 1 Follow-up items; Prot. 

Motiv = Protection Motivation; PBC = Perceived Behavioural Control; res = residuals 

*p < .05. **p < .01. ***p < .001. 
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Figure 26. Alternative hypothesized combined Protection Motivation Theory/Theory of 

Planned Behaviour model.  


