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Abstract 
 

Purpose: A secondary analysis of data collected by Dr. Melissa Faulkner was conducted to 

answer the questions: (1) Are there differences in exercise self-efficacy for adolescents with type 

1 diabetes, type 2 diabetes, or those at or above the 95th percentile for gender and age-adjusted 

BMI?; and (2) Within each group, are there gender differences in exercise self-efficacy? 

Sample: A total of 38 adolescents participated; 19 with type 1 diabetes, 8 with type 2 diabetes, 

and 11 with a BMI ≥ 95th percentile. Theoretical framework: This study is based on principles 

from Social Cognitive Theory, Erikson’s and Piaget’s Developmental theories and the 

personalized exercise prescription model. Method: The Kruskal-Wallis and Wilcoxon-Rank 

Sum tests were used to analyze the data from the Perceived Exercise Self-efficacy questionnaire. 

Demographic data were also analyzed. Results: An inverse relationship existed between exercise 

self-efficacy and BMI. There was a statistically significant lower level of self-efficacy for female 

adolescents among the type 2 cohort than male adolescents of the same cohort. Conclusions: 

Interventions which enhance self-efficacy should be implemented for adolescents whose BMI is 

≥ 95th percentile and for adolescent females with type 2 diabetes. More studies with greater 

numbers of subjects are needed to validate or refute the results of this study.  
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Chapter 1 

 
Introduction 

 
Diabetes mellitus is the most common endocrine disorder of childhood, with the peak 

incidence reached during early adolescence (Ross, 2003). Its long-term complications include 

retinopathy, nephropathy, neuropathy, and cardiovascular disease. Diabetes is the leading cause 

of new blindness in adults 20 to 74 years of age and is the leading cause of end-stage renal 

disease, accounting for about 40% of new cases. Likewise, diabetes is responsible for more than 

half the number of non-traumatic amputations in the United States (Fain, 2006). The 

complications of retinopathy and nephropathy can appear as early as 2.5 to 3 years after 

diagnosis but may be postponed for 20 or more years with good metabolic control (Hockenberry, 

Wilson, & Winkelstein, 2005). It is important to identify and treat diabetes early because much 

of the burden of diabetes can be prevented by early detection, improved delivery of care, and 

increased empowerment of individuals with diabetes.  

The incidence of both type 1 and type 2 diabetes in adolescents is increasing (Anand, 

Mehta, & Adams, 2006). This is alarming because the earlier individuals develop diabetes the 

more at risk they become for developing retinopathy, nephropathy, neuropathy, and/or 

cardiovascular disease later in life. Exercise has been shown to decrease some of the adverse 

complications of both classes of diabetes (Mora, Cook, Buring, Ridker, & Lee, 2007). Therefore, 

it is important for adolescents with diabetes to exercise because it may decrease their likelihood 

of developing these long term complications. However, difficulties related to their unique stage 

of psychosocial and cognitive development make compliance to treatment for diabetes a special 

challenge for adolescents. Interventions should be tailored to increase the compliance to regular 

exercise for adolescents who are at risk for or who have diabetes. 
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Diabetes mellitus can be classified into 2 sub-types. Originally, diabetes was classified 

into either insulin dependent diabetes mellitus (IDDM) or non-insulin dependent diabetes 

mellitus (NIDDM). However, since insulin has become a major treatment for patients in both of 

these categories, patients are now classified as either having type 1 or type 2 diabetes. Type 1 

diabetes is characterized by an autoimmune disorder in which antibodies destroy the insulin 

producing beta cells of the pancreas. This leads to absolute insulin deficiency and accounts for 

10% of individuals with diabetes (Fain, 2006). Type 2 diabetes accounts for the remaining 90% 

of individuals who have been diagnosed with diabetes. It is characterized by the body’s cells 

becoming insulin resistant as well as the beta cells of the pancreas becoming desensitized to 

hyperglycemia. Obesity has been shown to be a major risk factor for developing type 2 diabetes. 

While there are no known health promotion activities to prevent development of type 1 diabetes, 

exercise and adherence to a prescribed diet may limit complications. On the other hand, both 

development and complications of type 2 diabetes can be assuaged by exercise and diet. 

Self-efficacy for exercise has been shown to be the number one cognitive construct to 

function as a predictor of physical activity among adolescents (Wu & Pender, 2005). For this 

reason interventions should be designed to increase self-efficacy for exercise among adolescents. 

In this paper the author discusses a study that assessed levels of self-efficacy for exercise among 

adolescents from three groups: those with type 1 diabetes, those with type 2 diabetes, and those 

with a gender and age-adjusted body mass index (BMI) at or above the 95th percentile. Once the 

levels of self-efficacy for exercise of these cohorts have been established, interventions can be 

implemented to increase these levels for groups that have a tendency to suffer from lower levels 

of self-efficacy for exercise. 
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Purpose/Research Questions 

 The purpose of this study was to identify the levels of self-efficacy for exercise that exist 

among adolescents who already have a diagnosis of type 1 or type 2 diabetes or who are at risk 

of developing diabetes because of their elevated BMI. The study will seek to answer the 

following research questions: 

1. Are there differences in exercise self-efficacy for adolescents with type 1 diabetes, type 2 

diabetes, or those at or above the 95th percentile for gender and age-adjusted BMI? 

2. Within each group, are there gender differences in exercise self-efficacy? 

The reason for asking the first question is because of the differences in the characteristics of 

individuals with type 2 compared to those with type 1 diabetes. For example, since obesity is a 

major risk factor for the development of type 2 diabetes, it may be that individuals with type 2 

diabetes and those who are overweight are at a greater risk for lower levels of self-efficacy than 

are individuals with type 1. Little to no research has been done to evaluate differences in levels 

of self-efficacy between these cohorts. The reason for asking the second question is because 

research has shown that girls generally have lower levels of self-efficacy for exercise than do 

boys (Robbins, Pender, Ronis, Kazanis & Pis, 2004). Identifying cohorts where levels of self-

efficacy for exercise are relatively low will allow those developing interventions designed to 

increase compliance to physical activity to focus their efforts where they are most needed and 

where the potential for increases in physical activity are greatest. 

The study is a secondary analysis of data that have already been collected by Dr. Melissa S. 

Faulkner of the University of Arizona College of Nursing. She collected these data in her study 

to evaluate the feasibility of implementing personalized exercise programs for adolescents with 
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diabetes or who are at risk for developing diabetes. The reason for using the secondary analysis 

research method is because it decreases the amount of invasiveness into the lives of adolescents. 

This study takes advantage of the fact that Dr. Faulkner has already designed a study that 

collected data on the levels of self-efficacy among adolescents with both type 1 and type 2 

diabetes and those who are at or above the 95th percentile for gender and age-adjusted BMI.  

Summary 

 Since diabetes is a potentially life threatening disease which has become increasingly 

burdensome to the United States health care system, interventions must be implemented to 

decrease diabetes-related complications. Furthermore, with the incidence of diabetes increasing 

among adolescents, interventions must be targeted to the unique preferences and needs of this 

young cohort. Regular exercise is an intervention that has been shown to be effective in 

decreasing risks associated with diabetic complications. Self-efficacy for exercise has been 

shown to be the number one mediator of physical activity among adolescents (Wu & Pender, 

2005). Interventions that increase self-efficacy for exercise can potentially increase compliance 

to regular exercise. This study aims to identify levels of self-efficacy for exercise among three 

groups: individuals with type 1 or type 2 diabetes and individuals at or above the 95th percentile 

in gender and age-adjusted BMI. 
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Chapter 2 

Introduction 

 This chapter explains the theoretical framework upon which this study is founded. 

Bandura’s Social Cognitive Theory is described to establish the role of self-efficacy to influence 

exercise adherence. The Personalized Exercise Prescription (PEP) model from Dr. Faulkner’s 

study is included to facilitate the conceptualization of how the personal and environmental 

components described in Bandura’s theory are used to influence the development of effective 

interventions. Finally, the application of Erikson’s and Piaget’s developmental theories supports 

the understanding of the challenges for increasing adolescent adherence to diabetic treatment 

regimens, particularly regular exercise.  

A literature review follows this discussion of theoretical frameworks. This review 

provides credence to the premise that self-efficacy predicts adherence to health-promoting 

behaviors. 

Theory 

 This study is based upon certain principles of SCT. SCT maintains that personal, 

environmental, and behavioral factors interact as determinants of one another (Winters, Petosa, 

& Charlton, 2003). Thus, behavioral compliance to a treatment regimen is within a dynamic, 

causal system with personal and environmental components. SCT relies on the hypothesis that 

certain cognitive processes and external stimuli are key mediators for behavior. These cognitive 

processes include perceived barriers to action, perceived benefits to action, perceived social 

support, and perceived self-efficacy. Nurses can target these cognitive processes and external 

stimuli in their interventions to encourage and maintain behavior patterns that promote healthy 
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living. The following figure is helpful to conceptualize how these personal and environmental 

components affect behavior which in turn affects the complications of diabetes.  

  

 

 

This study is also based upon principles found in the personalized exercise prescription 

(PEP) model developed by Dr. Faulkner and Dr. James Rimmer.  This model is shown below. 

Figure 1: The PEP Intervention Model Modified for Adolescents with Diabetes

Increasing Likelihood of Initiation

Problem Identification

Diagnosis with Diabetes

Needs Assessment
Current activity
Benefits and barriers
Preferences – individually 
and culturally based
Self efficacy
Health status
Functional ability
ADA standard of medical
care – regular physical
activity program

Personalized Exercise Program (PEP)
Realistic goals
Positive focus
Individualized communication
Performance feedback
Equipment adaptations
Reinforcement strategies

Family support & exercise 
participation

Exercise ambassador
Dynamic design

Accessing Community Resources
YMCA and local fitness facilities
Social support group
Physical activity networking 

Increased adherence, quality of life, & improved health *

Long-Term Support

Increased
physical activity

and improved health 
status

No

Adapted from Rimmer, J. (2003)

Yes

*  Improved health
• Increased cardiorespiratory fitness
• Increased heart rate variability
• Deceased body mass index as needed
• Improved glycemic control
• Improved lipid profile

 

(Faulkner, 2006-2009, NIH 7R21 NR009267-02) 

↑ Adherence to Exercise 

↓ Neuropathy 

↓ Retinopathy 

↑ Self-efficacy 

↑ Social support 

↑ Perceived Benefits 

↓ Perceived Barriers 

↓ Nephropathy 

↓ Atherosclerosis
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In this model, exercise self-efficacy is assessed before developing an intervention. This 

way, the level of exercise self-efficacy can guide the development of an appropriate personalized 

exercise program for an individual adolescent with diabetes. This model is based on the 

assumption that developing a personalized exercise program will increase an adolescent’s 

compliance to exercise. The current study uses the idea from the PEP that assessing the exercise 

self-efficacy of adolescents with diabetes is an important step to take before developing an 

intervention to improve adherence to exercise.  

Erik Erikson’s developmental theory describes certain characteristics of adolescents. The 

principles of adolescent psychosocial development described in Erikson’s work become very 

important when treating adolescents with certain disease processes. His theory provides major 

credibility to why adolescents may manifest themselves as rebellious.  

According to Erikson, each individual goes through eight different stages of psychosocial 

development. In each stage the individual faces a crisis in which s/he must achieve some age-

related positive outcome or fall into the corresponding negative outcome. The developmental 

stage of adolescence is Identity vs. Role confusion. It is important during this stage for 

adolescents to learn self-acceptance and to achieve successful interpersonal relationships 

(Armour, 1995). These needs contribute to the characteristic worry about self-image which 

accompanies adolescence. They feel as though their differences from peers are accentuated. 

Therefore, the disease process and lifestyle modifications associated with diabetes become 

troublesome for adolescents when they perceive themselves as being different than their peers. 

Their subsequent rebellion to treatment is what makes maintaining adolescent adherence to 

treatment particularly difficult (Mulvaney, et al. 2008).  
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 The development of independence becomes a priority to adolescents in to order to 

establish their own identity. This desire for independence may sometimes be manifested by 

rebellion to authoritative figures such as doctors and parents. The characteristic teenage rebellion 

can have devastating health consequences if it is directed toward a parent who is encouraging 

diabetic health promoting behaviors.  

The developmental stage of adolescents also has an effect on the levels of perceived self-

efficacy. Adolescence is a time of transition due to expanding social networks. The instability 

and insecurity of the transition puts adolescents at risk for low self-efficacy. The risk for 

decreased self-efficacy is especially significant for those adolescents who feel they are different 

than their peers.  

Jean Piaget was a Swiss psychologist who established the theoretical foundation of 

mental development in children. According to him, adolescents are entering a stage of mental 

development where they can think in abstract terms and draw logical conclusions from a set of 

observations (Hockenberry, Wilson, & Winkelstein, 2005). Since these mental capabilities are 

just starting for adolescents, they are less capable of ascertaining the long-term consequences of 

their actions. This inability to clearly foresee the consequences of their actions puts them at risk 

for neglecting health promoting behaviors because they are not as motivated by the idea that 

developing those behaviors will provide future dividends. The inability to recognize the 

importance of developing healthy habits or abstaining from unhealthy habits may be manifested 

as a sense of invincibility. An adolescent may present as having the attitude, “it will never 

happen to me.”  

 Adolescents’ immature cognitive abilities also make them more susceptible to 

forgetfulness. This susceptibility is of particular concern when it applies to adherence to a 
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diabetic treatment regimen. For example, an adolescent who forgets to take his insulin is at risk 

for a hyperglycemic crisis. 

Review of Literature 

 The author of this paper assessed the levels of self-efficacy of adolescents with type 1 

and type 2 or those who are over the 95th percentile (in gender and age adjusted BMI) who have 

enrolled in the personalized exercise prescription intervention. Understanding the variations of 

self-efficacy among these populations will guide interventions to increase the adherence to 

healthy life-styles. The literature that the author has reviewed will support the notion that self-

efficacy is a psychosocial determinant of compliance to specific health promoting behaviors 

among adolescents. 

Bauman, Sallis, Dzewaltowski, and Owen (2002) conducted a study to determine the role 

of certain variables on physical activity. They evaluated studies of correlates of physical activity 

and used the findings of these studies to critique theories of health behavior change. Their 

objective was to establish if the variables included in these theories were determinants, 

correlates, causal variables, mediators, moderators, cofounders, or a combination of two or more 

of these descriptive terms. They defined self-efficacy as a mediator, moderator, causal, and 

confounder variable. Self-efficacy acts as a mediator in the sense that exposure to physical 

activity increases levels of self-efficacy which in turn increases the amount of participation in 

physical activity. It has a moderating effect in the sense that exposing individuals to an 

intervention who are at different levels of self-efficacy will produce different effects. For 

example, those with high self-efficacy versus those with low self-efficacy will be more likely to 

change their level of physical activity. They also said that self-efficacy may have different levels 

of causality. For example, self-efficacy may not have a significant role in intending to be active 
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but may have a more important role in adopting physical activity. Finally, self-efficacy can be 

characterized as a confounder in the sense that the level of self-efficacy can determine whether 

an individual will or will not participate in an intervention. 

Pinar, Arslanoglu, Isguven, Cizmeci, and Gunoz (2003) assessed 100 adolescents with 

type 1 diabetes ranging in age from 11 to 18 to explore the relationship between self-efficacy, 

family environment and metabolic control. These adolescents completed self-efficacy and family 

environment questionnaires and received HbA1c testing. Self-efficacy and HbA1c levels were 

negatively correlated but not statistically significant. The authors give several examples of how 

their findings of self-efficacy not being significantly correlated to HbA1c levels are not 

consistent with findings from other studies in that other studies show high self-efficacy 

correlated to lower HbA1c levels (Rose, Hildebrandt, Schirop & Klapp, 2002). However, they 

note that the authors of each of these studies note that a clear causal relationship did not exist. 

Pinar et al. also cite a study which supports their own findings of self-efficacy’s relationship with 

metabolic control (Rapley & Fruin, 1999). They say Rapley and Fruin explain the lack of a 

significant correlation between self-efficacy and metabolic control may be related to the fact that 

compliance with all aspects of a recommended self-care regime (i.e. exercise, diet, and 

medication adherence) does not guarantee good metabolic control. So, even though higher self-

efficacy was correlated with higher compliance to the self-care regimen, compliance to the self-

care regime did not correlate with lower HbA1c levels. This is because there are too many other 

variables involved with generating metabolic control such as individual differences in severity of 

the diabetic disorder. Also, the level of compliance to the self-care regimen may vary among the 

adolescents. For example, some adolescents may skip more insulin injections than others or be 

more strict in their dietary practices. 
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Dishman, Motl, Saunders, Felton, Ward, Dowda, and Pate (2004) evaluated the effects of 

a comprehensive school-based intervention which emphasized changes in instruction and school 

environment on variables derived from SCT as mediators of change in physical activity among 

adolescent girls. Their study included 1,038 girls in the control group and 1,049 girls in the 

experimental group, all from 24 different high schools. The experimental group participated in a 

multi-component intervention which focused on enhancing self-efficacy. They found that self-

efficacy exhibited a cross-sectional relationship with physical activity and partially mediated the 

effect of the intervention on physical activity. The authors suggest that self-efficacy should be 

focused on as a modifiable variable in interventions designed to increase physical activity among 

adolescent girls. 

 Robbins, Pender, Ronis, Kazanis, and Pis (2004) examined the relationship between self-

efficacy for physical activity and perceived exertion during a treadmill workout. They also 

evaluated how perceived exertion during the work out affected post activity self-efficacy for 

physical activity. They found that adolescent boys had a higher level of pre-activity self-efficacy 

and subsequently reported a lower level of perceived exertion during the treadmill workout. The 

results also showed that girls who scored a lower level of pre-activity self-efficacy were more 

likely to report a higher level of perceived exertion. Both boys and girls who reported a high 

degree of perceived exertion during the workout were more likely to have a decreased level of 

post-activity self-efficacy. The opposite was also true; both boys and girls who reported a lower 

level of perceived exertion reported a higher degree of post-activity self-efficacy. The authors 

suggest interventions to increase physical activity among adolescents that do not require a high 

degree of exertion. They believe that such interventions will be helpful to increase the degree of 
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self-efficacy and give adolescents a sense of competence in accomplishing goals related to 

physical activity. 

Wu and Pender (2005) tested the structural model of how individual characteristics and 

cognitions predicted physical activity of Taiwanese adolescents. There were a total of 583 male 

and female adolescents from diverse socioeconomic classes ranging in age from 13-16 years who 

participated in the study. The main finding from this study was that self-efficacy was found to be 

the most influential construct to consistently predict physical activity levels. Those youth with 

higher physical activity-related self-efficacy were significantly more likely to exercise regularly 

than those with lower levels of self-efficacy. Wu and Pender assert that the interventions that will 

be more likely to effectively promote physical activity in young people are those that focus on 

strengthening self-efficacy for exercise.  

 In a study entitled, “The extended health belief model applied to the experience of 

diabetes in young people” Gillibrand and Stevenson (2006) examined variables included in the 

extended health belief model (EHBM) as they related to patient adherence to a diabetes self-care 

regime. The study’s participants include 116 individuals ranging from the ages of 16 to 25. 

Along with high internal locus of control beliefs, self-efficacy predicted that young persons 

would perceive the benefits of adhering to a self-care regime as outweighing the costs of doing 

so. In other words, self-efficacy is predictive of the perceived benefits to treatment. When 

combined with self-efficacy, perceived benefits is another powerful predictor of health 

promoting behaviors. 

 Iannotti, Schneider, Nansel, Haynie, Plotnick, Clark, et al. (2006) assessed self-efficacy 

for diabetes management, expected outcomes of adherence, adherence to the diabetes regimen, 

and glycemic control in 168 adolescents with type 1 diabetes. They found that self-efficacy and 
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the interaction of self-efficacy with expectations of positive outcomes were significantly 

associated with self-management adherence and glycemic control in adolescents. The effect of 

self-efficacy was stronger in adolescents who had stronger beliefs in positive outcomes of 

adherence to treatment. The authors suggest that measuring the variables of self-efficacy and 

expected outcomes is a reliable method to identify adolescents who are at risk for poor diabetes 

self-management. They also suggest that interventions which target self-efficacy may have a 

positive influence on diabetes self-management among adolescents.  

Summary 

 None of the studies reviewed above used the same measurement of self-efficacy that the 

author will be using. However, two of the studies used similar measures of self-efficacy. These 

measures include the Walking Efficacy Scale used by Robbins et al. (2004) and the Perceived 

Self-efficacy Scale used by Wu and Pender (2005). The Walking Efficacy Scale is a 12-item 

scale in which participants rate their level of self-efficacy for a particular activity from 0 (not at 

all confident) to 100 (completely confident). The Perceived Self-efficacy Scale was a 14-item 

scale which measured the confidence levels of adolescents to participate in physical activity 

under various conflicting circumstances. The participants rated their level of confidence from 0% 

(I am not sure that I can do it) through 100% (I am very sure that I can do it). 

Other measurements of self-efficacy that were used include the Diabetes Empowerment 

Scale used by Gillbrand and Stevenson (2006) and the Self-efficacy for Diabetes Scale used by 

Pinar et al. (2003). These are 28 and 35-item scales respectively which require participants to 

describe their degree of self-efficacy for specific tasks from feeling completely confident to 

completely unconfident in their ability to accomplish the task. Each one of the four scales has 
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been shown to be a valid and reliable method for assessing levels of self-efficacy among the 

adolescent population. 

Each of the articles in this literature review identify self-efficacy as having a significant 

role in determining levels of physical activity. All but one label self-efficacy as a predictor of 

health-promoting behaviors in adolescents. Finally, only the articles by Iannotti, Schneider, 

Nansel, Haynie, Plotnick, Clark, et al. (2006) and Gillibrand and Stevenson (2006) provide 

support for the positive role of self-efficacy specific to diabetic adolescents’ participation in 

behaviors to maintain metabolic control. Although, Pinar et al. (2003) report that self-efficacy 

was not significantly correlated with metabolic control, they did find that greater self-efficacy 

occurred in those with better glycemic control. More studies are needed to evaluate self-efficacy 

among the specific population of adolescents with diabetes or those who are obese and at risk for 

developing type 2 diabetes. This study serves to illuminate more on this subject. 
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Chapter 3 

Introduction 

The parent study from which the data for this study were taken is a feasibility study using 

a comparison group pretest-posttest design to measure the adherence of adolescents with type 1 

or type 2 diabetes, or who are above the 95th percentile for BMI, to a personalized exercise 

prescription. The study described in this paper was a secondary analysis of the data from the 

parent study and analyzed the baseline self-efficacy for exercise and the associated demographic 

characteristics for those who enrolled in the parent study.  

Study Design 

 Secondary analysis is a method in which data collected in another study are used to answer 

new research questions (Coyer & Gallo, 2005). Secondary analysis is frequently used by new 

researchers who are looking to gain experience testing hypotheses and by nurse practitioners 

who are interested in furthering their research skills. The reason for using the secondary analysis 

research method is because it decreases the amount of invasiveness into the lives of adolescents. 

This study takes advantage of the fact that Dr. Faulkner has already designed a study that 

collected data on the levels of self-efficacy among adolescents with both type 1 and type 2 

diabetes and those who are at or above the 95th percentile for gender and age-adjusted BMI.  

The overall aim of this secondary analysis was to identify potential deficiencies in levels of 

self-efficacy among those at risk of developing the long- and short-term detrimental sequelae of 

diabetes. If deficiencies are identified it will empower researchers who are developing 

interventions to focus on improving self-efficacy in individuals who are at greatest risk for non-

adherence to diabetic treatment regimens. The data were analyzed to answer these two questions, 

1) Are there differences in exercise self-efficacy for adolescents with type 1 diabetes, type 2 
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diabetes, or those at or above the 95th percentile for gender and age-adjusted BMI? and 2) Within 

each group, are there gender differences in exercise self-efficacy? 

Methods  

Before participants begin Dr. Faulkner’s personalized exercise program they fill out an 

eight item perceived self-efficacy for exercise questionnaire which was developed by Dr. Nola J. 

Pender. On this questionnaire participants have the option of selecting one of five possible 

answer choices for each of the eight questions. The answer choices range from “not at all true” to 

“very true”. Examples of the questions asked on the questionnaire include, “I could exercise even 

if I was tired” and “I could exercise even if I had other things I wanted to do”. A copy of the 

perceived self-efficacy for exercise questionnaire is provided in the appendix. The reliability of 

the perceived self-efficacy for exercise instrument to measure self-efficacy among adolescent 

populations was reported by Pender, Bar-Or, Wilk, and Mitchell (2002) to be 0.989 based on 

test-retest evaluation. The validity of the instrument was also established by Pender, Bar-Or, 

Wilk, and Mitchell by showing a significant correlation with other measured variables in 

theoretically predicted directions. Also, concurrent validity was supported by significant 

correlations indicating that teens with higher exercise self-efficacy rate themselves as more 

active and reported greater enjoyment of physical activity than those with lower self-efficacy 

 The participants in the parent study also fill out a pretest demographic questionnaire. This 

questionnaire includes questions about age, sex, ethnicity, race, medications used for treating 

diabetes (not applicable to those in the BMI >95th percentile group), duration of diabetes, mean 

household income, and gender and age adjusted BMI. Copies of both the demographic and self-

efficacy for exercise questionnaires are provided in the appendix. Dr. Faulkner has collected 

pretest data on 38 adolescents.  
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Data Analysis 

Due to the small sample and unequal sizes in the three study groups the data were 

analyzed using non-parametric tests such as the Kruskal-Wallis test for comparison of groups in 

question one and Wilcoxon-Rank Sum test for comparison between genders in question two. The 

statistical tests were run using the SPSS version 16 software (SPSS Inc., Chicago, IL). The level 

of statistical significance was set at a p value of 0.05.   
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Chapter 4 

Introduction 

 This chapter contains the results of the study, discussion and conclusions as well as 

implications for future research and practice. The sample that was studied included male and 

female adolescents ages 12-18. There were a total of 19 adolescents with type 1 diabetes, 8 with 

type 2 diabetes and 11 who had a gender and age-adjusted BMI ≥ 95th percentile. Other 

demographic data including race/ethnicity, parental marital status, and family income are 

summarized in Table 1. There was no significant age difference among genders in the population 

studied. Of note is the stark difference in BMI and BMI percentile between the subjects with 

type 1 diabetes versus those with type 2 diabetes and who are in the BMI ≥ 95th percentile group. 

Results 

The non-parametric Kruskal-Wallis Test was used to answer the first research question, 

“Are there differences in exercise self-efficacy for adolescents with type 1 diabetes, type 2 

diabetes, or those at or above the 95th percentile for gender and age-adjusted BMI?” There were 

no significant differences in exercise self-efficacy among the three groups (p = .11). However, a 

trend of declining mean scores of exercise self-efficacy was noted for the groups, as mean BMI 

values increased. The Wilcoxon Rank Sum test was used to answer the second research question, 

“Within each group, are there gender differences in exercise self-efficacy?” Results for both 

research questions are summarized in table 2. Of note is the significant difference in levels of 

exercise self-efficacy between males and females in the type 2 diabetes group. The values for 

self-efficacy were obtained from the Perceived Exercise Self-efficacy questionnaire where each 

answer choice on the five item likert scale was given a number. For example, the answer choice 

“not at all true” was assigned 1 as its numeric value and the answer “very true” was assigned 5 as 
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its numeric value. This translates to a higher numeric mean being equal to a higher level of self-

efficacy for the group represented. 
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Table 1 Sample Demographic Characteristics 

 Type 1 Diabetes Mellitus 
(n=19) 

Type 2 Diabetes Mellitus 
(n=8) 

BMI ≥ 95th percentile 
(n=11) 

Gender  
• Male 
• Female 

 
(11) 58% 
(8) 42% 

 
(4) 50% 
(4) 50% 

 
(4) 36% 
(7) 64% 

Age 14.3 (1.6) 14.7 (2.0) 14.7 (1.6) 
Race 
• Caucasian 
• American Indian or 

Alaskan Native           
• More than one Race 
• Unknown or do not 

Wish to Provide  

 
17 
0 
 
0 
 
2 

 
7 
0 
 
0 
 
1 

 
8 
1 
 
1 
 
1 

Ethnicity 
• Hispanic  
• Non-Hispanic 

 
7 

12 

 
8 
0 

 
8 
3 

BMI (Total) 
• Male 
• Female 

22.9 (4.2) 
• 23.1 (4.7) 
• 22.7 (3.5) 

35.5 (9.2) 
• 35.8 (11.2) 
• 35.2 (8.3) 

36.7 (5.8) 
• 36.6 (9.0) 
• 36.8 (3.9) 

BMI Percentile 
• Male 
• Female 

71.9 (27.4) 
• 67.9 (33.1) 
• 77.2 (17.3) 

98.2 (1.6) 
• 98.4 (1.5) 
• 98.0 (1.8) 

98.8 (1.0) 
• 98.7 (1.5) 
• 98.8 (0.8) 

Family Income 
• Not provided 
• < $4,999 
• $5,000-9,999 
• $10,000-14,999 
• $15,000-19,999 
• $20,000-24,999 
• $25,000-29,999 
• $30,000-34,999 
• $35,000-39,999 
• $40,000-44,999 
• $45,000-54,999 
• $55,000-64,999 
• $65,000-74,999 
• $75,000-84,999 
• $85,000-94,999 
• $95,999 or Above 

 
1 
0 
0 
3 
0 
0 
1 
2 
1 
0 
1 
1 
1 
1 
3 
3 

 
0 
2 
0 
0 
0 
0 
2 
0 
2 
0 
1 
1 
0 
0 
0 
0 

 
1 
1 
0 
0 
2 
1 
0 
0 
2 
0 
0 
1 
0 
0 
2 
1 

Marital Status 
• Married  
• Single 
• Divorced 
• Widowed 
• Missing 

 
15 
1 
3 
0 
0 

 
5 
1 
0 
0 
2 

 
7 
1 
0 
3 
0 

Note: Data are presented as frequencies, percentages, or means (SD).  



Self-efficacy in Obese and Diabetic Adolescents     23 

Table 2 Exercise Self-Efficacy 
 Type 1 Diabetes 

Mellitus (n=19) 
Type 2 Diabetes 
Mellitus (n=8) 

BMI ≥ 95th percentile 
(n=11) 

1st Research Question 
• Group 

 
3.8 (0.64) 

 
3.4 (0.97) 

 
3.3 (0.54) 

2nd Research Question 
• Male 
• Female 

 
3.8 (0.65) 
4.0 (0.64) 

 
4.1 (0.46)* 
2.8 (0.92)* 

 
3.6 (0.73) 
3.2 (0.41) 

Note: Data are presented as mean (SD)  
* p < 0.05 

Discussion 

As discussed in chapter 1, the reason for studying the first research question (Are there 

differences in exercise self-efficacy for adolescents with type 1 diabetes, type 2 diabetes, or those 

at or above the 95th percentile for gender and age-adjusted BMI?) was because of the differences 

in the characteristics of individuals with type 2 compared to those with type 1 diabetes. For 

example, since obesity is a major risk factor for the development of type 2 diabetes and obesity is 

correlated with lower levels of self-efficacy, it may be that individuals with type 2 diabetes and 

those who are overweight are at a greater risk for lower levels of self-efficacy than are 

individuals with type 1 diabetes. Little to no research has been done to evaluate differences in 

levels of self-efficacy between adolescents with type 1 diabetes, type 2 diabetes, and whose 

gender and age adjusted BMI is greater than the 95th percentile. The reason for asking the second 

question (Within each group, are there gender differences in exercise self-efficacy?) was because 

research has shown that girls generally have lower levels of self-efficacy for exercise than do 

boys (Robbins, Pender, Ronis, Kazanis & Pis, 2004). 

The results related to the first research question concur with the assumption that BMI 

percentile and levels of self-efficacy are inversely related. While it is true that the results did not 

show a significant difference in levels of self-efficacy among the cohorts, they did show that 

there is a trend (p < 0.11)of decreasing levels of self-efficacy among groups with higher 
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percentiles of gender and age adjusted BMI. A further data analysis in which the type 2 diabetes 

group and the obese group are collapsed and compared to the type 1 diabetes group may provide 

a statistically significant difference.  

The results related to the second research question partly concur with the results of the study 

conducted by Robbins, Pender, Ronis, Kazanis and Pis (2004). In their study they found that 

girls have lower levels of self-efficacy for exercise than do boys. While it is true that the results 

of the current study show that girls within the type 2 diabetes and the obese (gender and age 

adjusted BMI greater than the 95th percentile) cohorts had lower levels of exercise self-efficacy 

than boys of the same cohort, females in the type 1 adolescent diabetic cohort reported just the 

opposite.  The discrepancy between the studies could be related to the differences of the samples 

used in the two studies. The sample used in the study conducted by Robbins, Pender, Ronis, 

Kazanis and Pis included 168 African American and European American adolescents ages 9-17. 

It is possible that the subjects in their study who were under the age of 12 could have affected 

their results because this age group would contain a greater degree of prepubescent girls who 

may not have developed confidence in their ability to exercise. Also, the ethnic and racial 

backgrounds of their population differed from those of the population studied in this study. This 

difference may affect the levels of exercise self-efficacy reported by the adolescents due to the 

different cultural influences that are placed on exercise for boys and girls.  

Another interesting result was found among those adolescents with type 2 diabetes. The girls 

of this cohort reported levels of self-efficacy that were significantly lower than the boys of the 

same cohort. However, the results for gender and age adjusted BMI showed that boys actually 

had higher percentiles of BMI than did the girls. This does not coincide with the trend that was 
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found among the three cohorts which showed lower exercise self-efficacy for those with higher 

BMI when genders were combined within each cohort.  

Limitations of this study include the relatively small number of subjects within each cohort. 

An additional limitation is that there was no control group of adolescents without diabetes who 

had a similar mean BMI as the group with type 1 diabetes. Therefore, comparisons between 

those with type 1 diabetes and adolescents with similar body composition were not available. 

There are also certain assumptions and limitations associated with secondary analyses (Coyer 

& Gallo, 2005). One assumption and possible limitation is whether the methods used and the 

purpose for which Dr. Faulkner collected these data fulfilled the purposes of this study. 

However, there is consistency in the conceptualization of this study and the original study 

because both the theoretical framework used and the populations studied in the original study are 

the same as those that were used in the secondary analysis. Another assumption necessary for a 

secondary analysis that could potentially be seen as a limitation is the assumption that there is no 

historical bias. If the data had been collected after the adolescents had completed the 16 week 

personalized exercise program, the data could be affected by historical bias. However, this 

assumption does not pose as a limitation for this study because the data which Dr. Faulkner 

collected are pre-intervention data. The data are also exempt from historical bias because the 

feasibility study conducted by Dr. Faulkner is ongoing therefore the data are current.  

Conclusions 

This study shows mixed support for the idea that girls have lower levels of exercise self-

efficacy than do boys. It also suggests that higher levels of BMI percentiles may correlate with 

lower levels of self-efficacy. There was no significant difference in exercise self-efficacy among 

the 3 cohorts. The only significant difference in perception of exercise self-efficacy between 



Self-efficacy in Obese and Diabetic Adolescents     26 

genders was in those with type 2 diabetes. More studies with greater numbers of subjects are 

needed to validate or refute the results of this study. 
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Implications 

Evidence based interventions are needed to increase the level of exercise self-efficacy among 

adolescent females with type 2 diabetes. Such interventions have the potential to increase 

successful completion of exercise goals among this population. Also, further research can assist 

in identifying strategies to involve adolescents who are obese (gender and age adjusted BMI 

greater than 95th percentile) in physical activities that may improve their perceptions of exercise 

self-efficacy. It is important to follow up on these studies to verify whether or not the increased 

levels of exercise self-efficacy do indeed lead to increased levels of compliance to exercise 

among adolescent females with type 2 diabetes and obese adolescents.  
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Appendix  
 Code: ______________ 

 
Demographic and Diabetes Information 

 
1. What is your date of birth? ________________________  
 
2. Please indicate whether you are: 

Male     
Female  
 

3. Please indicate whether your are: 
Hispanic or Latino                             
Not Hispanic or Latino                      

4. Please indicate your race: 
Black or African-American               
White                                                 
American Indian or Alaska Native    
Asian                                                  
Native Hawaiian or Other Pacific Islander   
 

 
5. What type of diabetes do you have?  
 

Type 1   

Type 2   

 
6. What type of medication do you take to control your diabetes? (Please check all that 

apply) 
 

Insulin   

  Insulin Pump   

  Metformin/Glucophage   

  Actos or Avandia    

  Sulfonylurea (Glucatrol, Glipizide, etc.)  

  Other (please name)     ______________ 

 
7. When were you diagnosed with diabetes? (Please be as specific as possible) 
 

Month/Day/Year_____________________________ 
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8. What is your family’s total yearly combined household income? Please check only one: 
 

Less than $4,999 _______________ 
$5,000-9,999      _______________ 
$10,000-14,999  _______________ 
$15,000-19,999  _______________ 
$20,000-24,999 ________________ 
$25,000-29,999 ________________ 
$30,000-34,999 ________________ 
$35,000-39,999 ________________ 
$40,000-44,999 ________________ 
$45,000-54,999 ________________ 
$55,000-64,999 ________________ 
$65,000-74,999 ________________ 
$75,000-84,999 ________________ 
$85,000-94,999 ________________ 
$95,000 or above _______________ 

 
 
 
Following section to be completed by researcher: 
 

9. Current height in Cm: _________________ 

10. Current weight in Kg:_________________ 

11. Calculated BMI: ____________________ 
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Perceived Self-Efficacy (Adolescent Version)                                     
Form 103 

  PI: Melissa Faulkner 
ID:____________ 
Date:___/___/___ 
 
Below are sentences about exercise.  Exercise is being active enough to breathe fast, get sweaty, 
or have your heart beat fast.   
 
Please place a (√) in the box to show how true each sentence is about you.  
 
G1. I could exercise even if I was 
tired. 

Not at 
all true

Not very 
true 

In-
between

Sort of 
true 

Very 
true 

      
G2. I could exercise even if I had other 

things I   
      wanted to do. 

Not at 
all true

Not very 
true 

In-
between

Sort of 
true 

Very 
true 

      
G3.  I could exercise even if I had to 

exercise alone. 
Not at 
all true

Not very 
true 

In-
between

Sort of 
true 

Very 
true 

      
G4.  I could exercise even If I had a 

bad day at school. 
Not at 
all true

Not very 
true 

In-
between

Sort of 
true 

Very 
true 

      
G5.  I could exercise even if I was 
feeling lazy. 

Not at 
all true

Not very 
true 

In-
between

Sort of 
true 

Very 
true 

      
G6.  I could exercise even if I was not 

very good at it.   
Not at 
all true

Not very 
true 

In-
between

Sort of 
true 

Very 
true 

      
G7.  I could exercise even if I was sore 

from exercising the day before.  
Not at 
all true

Not very 
true 

In-
between

Sort of 
true 

Very 
true 

      
G8.  I could exercise even if I was not 

in the mood. 
Not at 
all true

Not very 
true 

In-
between

Sort of 
true 

Very 
true 
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