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Abstract 

Background and Purpose: Physical activity is significantly lower in the end-stage renal disease 

(ESRD) population compared with age-matched sedentary controls. Self-efficacy is a significant 

contributing factor to exercise behaviour in the healthy and various chronic disease populations; 

however, little information is available on self-efficacy and exercise in the ESRD population. The 

purpose of this study was to examine the relationship between self-efficacy and physical activity 

levels in individuals with ESRD and to determine factors which may contribute to this 

relationship.  

Participants: Patients (127 hemodialysis and 5 peritoneal dialysis) were recruited from the 

Kingston General Hospital renal units. 

Methods: Self-efficacy was measured using the Exercise Self-Efficacy Scale (ESES) and the 

Chronic Disease Self-Efficacy Scale (CDSES). Physical activity was measured using the Human 

Activity Profile (HAP). Responses on the HAP resulted in 2 scores: the maximum activity score 

(MAS) and the adjusted activity score (AAS). Contributing factors, such as age, co-morbidities, 

length on dialysis (vintage), medications, dialysis efficacy (Kt/V), albumin, prealbumin, total 

protein, protein catabolic rate (PCR) and hemoglobin (HgB) were collected from patient records.  

Results: The average MAS and AAS scores were 62.5±15.6 and 49.1± 21.0 (SD), respectively, 

which are substantively lower than those in the healthy population. Serum albumin was the sole 

contributing factor to physical activity such that AAS in those with lower levels of albumin (24-

30g/L, 31-34 g/L) was less than those with higher levels of albumin (p<0.05). Both MAS and 

AAS were significantly lower in those with diabetes (n=66) compared to those without (n=66), as 

was the difference between MAS and AAS. Age and self-efficacy explained 51% of the variance 

in MAS. Age, self-efficacy and serum albumin level explained 59% of variance in AAS.  
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Discussion and Conclusion: Individuals on dialysis have lower functional capability within their 

maximal energy ability at any age and this difference is more pronounced among those with 

diabetes. Physical activity was substantially influenced by an individual’s self-efficacy, age and 

serum albumin level. These findings indicate that self-efficacy must be taken into account and 

used to promote greater participation in physical activity in the ESRD population. 
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Chapter 1 

Introduction 

The incidence and prevalence of end-stage renal disease (ESRD) have increased greatly 

in Canada in the past two decades. There were an estimated 35,265 people living with ESRD in 

Canada at the end of 2007, an increase of 70% since 1998 (CIHI, 2009). Of great concern are the 

incidence rates, which appear to be continuously increasing. There were 5,434 newly diagnosed 

individuals with ESRD in 2007, an increase of 28% since 1998 (n = 4,229) (CIHI, 2009) and an 

increase of over 42% since 1981 (n=1,228) (CIHI, 2002).  

ESRD is the final stage of kidney failure, where congenital or inherited diseases have 

progressively destroyed the normal structure and function of the kidney (Cheema and Singh, 

2005).  It may be the final result of a number of widely differing kidney diseases, vascular 

problems, glomerular and interstitial diseases and obstructive uropathies (Kouidi, 2001). At the 

end stage of renal insufficiency, kidney function has declined to less than 10% of normal function 

and renal replacement therapy (RRT) has become a necessity (Chikotas, et al., 2006; Cheema and 

Singh, 2005). Kidney transplant, hemodialysis (HD) or peritoneal dialysis (PD) can be used to 

replace some of the function of the non-working kidneys. In 2007, the most common form of 

RRT was HD (49%, n=17,231), followed by 40% (14,146) living with a functioning kidney 

transplant and 3,888 (11%) being treated with PD (CIHI, 2009).  

While dialysis assists with removal of fluid and accumulated toxins, it does not replace 

the endocrine and metabolic functions of the kidney (Kouidi, 2001). As a consequence, many 

individuals still experience significant clinical problems. The constellation of clinical symptoms 

in ESRD is commonly referred to as the uremic syndrome (Chikotas et al., 2006). Almost any 

substance present in abnormal levels in the plasma has been suspected of being a uremic toxin, 

such as phosphate, parathyroid hormone, urea, and creatinine (Kouidi, 2001). While there are 
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over 99 identified toxins that may contribute to uremic symptoms, specific toxins or the 

combination of toxins that cause the observed detrimental effects are not known (Painter, 2005). 

These symptoms are often manifested throughout all organ systems of the body, including the 

nervous system, heart, vasculature system, gastrointestinal system, skeletal system and 

integumentary system. In any one individual, the effects of the uremic syndrome are variable 

(Chikotas et al., 2006; Painter, 2005). 

Individuals with ESRD treated with dialysis have a diminished level of physical activity 

and physical functioning compared to those with normal kidney function (Johansen, 2007; 

Painter, 2005; Kouidi, 2001; Gutman et al., 1981; Kouidi et al., 1998; Painter and Zimmerman, 

1986; Stack and Murthy, 2008; Johansen et al., 2001; Fassett et al., 2009). Physical activity is 

defined as “bodily movement that is produced by the contraction of skeletal muscle and that 

substantially increases energy expenditure” (Painter, 2005). Increased physical activity can refer 

to exercise training or unstructured increases in movement throughout the day.  Physical 

functioning is defined as “an individual’s ability to perform activities required in their daily lives” 

(Painter, 2005).  Physical functioning is determined by factors that include physical fitness, 

sensory function, clinical condition, environmental factors, and behavioural factors. The marked 

reduction in physical activity and physical functioning is attributed to various central and 

peripheral factors as a result of uremic myopathy and neuropathy (Kouidi, 2001; Painter, 2005; 

Kouidi et al., 1998; Cheema and Singh, 2005; Ulubay et al., 2006; Johansen, 2007; Chikotas et 

al., 2006; Altintepe et al., 2006). Exercise training in individuals on HD and PD ameliorates some 

of the detrimental effects of the uremic syndrome. Specifically, exercise improves the aerobic 

capacity, muscle strength, cardiac parasympathetic activity, overall mood and the quality of life 

(QOL) (Kouidi, 2001; Johansen, 2007; Painter, 2005; Kouidi et al., 1998; Chikotas et al., 2006; 

Altintepe et al., 2006; Storer, 1999; Johansen et al., 2001; Kouidi et al., 1997; Painter et al., 



  

  3 

2000). The results of these studies clearly demonstrate the advantages in promoting physical 

activity within the ESRD population and the need to incorporate it as an integral part of the 

treatment plan.  

One aspect that needs to be considered in promoting physical activity in the ESRD 

population is self-efficacy, or one’s confidence to participate in physical activity (Sherwood and 

Jeffery, 2000). Studies have shown an association between self-efficacy and exercise in the 

general and chronic disease populations (Bandura, 1977; Belza et al., 2001; Callahan et al., 2008; 

McAuley, 1993; McAuley and Blissmer, 2000; McAuley et al., 2001; McAuley et al., 2003; 

Sherwood and Jeffery, 2000; Sallis et al., 1992; Oka, et al., 1996; Sharma et al., 2003; Pender et 

al., 2006).  Other health behaviours related to self-efficacy have been studied in the ESRD 

population, such as self-care, medication/treatment adherence, communication between 

individual and clinicians and partnership with the healthcare team (Curtin et al., 2008; Tsay, 

2003). Studies have also examined aspects of exercise behaviour, including motivation and 

barriers to exercise (Goodman and Ballou, 2004; Kontos et al., 2007). However, there is an 

apparent lack of research specifically on exercise self-efficacy in the ESRD population. A 

preliminary study with n=13 ESRD participants at Kingston General Hospital indicated that the 

activities that one participates in on an everyday basis could be accounted for primarily by self-

efficacy for exercise and for participation in social and recreational activities (r2=0.92), two 

subscales on the Chronic Disease Self-Efficacy Scale (personal communication, KingVan-Vlack, 

2009). This interesting finding in such a small group requires further study into the relationship 

between self-efficacy and activity levels in individuals with ESRD.  

The goal of the study presented in this thesis was to take the information of King Van-

Vlack’s preliminary study and enhance it using a larger sample of participants in order to 

strengthen the notion of an association between self-efficacy and physical activity in the ESRD 
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population. Another goal of this study was to determine the relative contribution of demographic 

and medical factors to physical activity.  
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Chapter 2 

Literature Review 

2.1 Physical Activity and Physical Function in ESRD 

2.1.1 Physical Activity in ESRD 

Physical activity is defined as “bodily movement that is produced by the contraction 

of skeletal muscle and that substantially increases energy expenditure” (Painter, 2005). Physical 

activity can refer to exercise training or unstructured movement throughout the day (Painter, 

2005).  Individuals on dialysis are less physically active than sedentary persons with normal 

kidney function (Gutman et al., 1981; Johansen et al., 2001; Kouidi et al., 1998; Painter and 

Zimmerman, 1986; Painter, 2005; Stack and Murthy, 2008; Painter et al., 2000; Fix and 

Daughton, 1998). Individuals on HD and PD report low levels of physical activity on 

questionnaires, performance tests and objective laboratory measures, with individuals on PD 

reporting slightly higher levels than individuals on HD (Gutman et al., 1981; Johansen et al., 

2001; Kouidi et al., 1998; Painter and Zimmerman, 1986; Painter, 2005; Stack and Murthy, 2008; 

Fassett et al., 2009; Fix and Daughton, 1998).  

One method of measuring physical activity is through accelerometry. Accelerometers are 

instruments that quantify body movement over days to weeks through the use of a piezoelectric 

sensor that generates electrical charges when the device accelerates in a direction (Warms, 2006). 

Accelerometry is one of the most objective and precise methods of measuring physical activity 

(Warms, 2006). Accelerometers respond to both frequency and duration of movement, making 

accelerometry superior to actometers or pedometers that are attenuated by impact or tilt (Mathie 

et al., 2004). Second, some types of accelerometers can be used to measure tilt as well as body 

movement, making them superior to motion sensors that have no ability to measure static 
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characteristics. Finally, these instruments demonstrate a high degree of reliability in 

measurement, with little variation over time (Mathie et al., 2004). Using accelerometry, Johansen 

et al. (2000) reported that individuals on dialysis (n=26) were approximately 35% less active than 

sedentary healthy individuals over a 7 day period (n=55) (95% CI, 20-50%). The average vector 

magnitude in dialysis participants was 104,718 ± 9,631 arbitrary units compared to that of 

161,255 ± 6792 arbitrary units in age and sex-matched healthy individuals (p<0.0001, mean 

±SEM).  As expected, activity levels declined with age (r= -0.65, p<0.001), but this decline was 

considerably more rapid for participants on dialysis than for sedentary controls. Using 

multivariable regression analysis, Johansen et al. (2000) gave an example of the estimated effects 

of age and dialysis status on physical activity level using a hypothetical male with a BMI of 23 

kg/m2.  At age 30, predicted activity would be 15% lower for an individual with these 

characteristics on dialysis than for a sedentary healthy subject. However, at age 70, a man on 

dialysis would be predicted to be 57% less active than a sedentary man without ESRD (Johansen 

et al., 2000). In a follow up study, Johansen (2001) reported that physical activity as measured by 

accelerometry was significantly lower in n=39 dialysis participants compared to age-matched 

sedentary healthy controls over a 7 day period (98,382 ± 55,439 vs. 161,255 ± 60,745 arbitrary 

units). Further, physical activity declined in the dialysis participants at a rate of 3.4% per month 

over a 12-month period. No decline was reported for healthy controls.  

Numerous studies have used self-report questionnaires in place of the more costly 

accelerometer to determine physical activity levels in the ESRD population (Gutman et al., 1981; 

Stack and Murthy, 2008; Fassett et al., 2009; O'Hare et al., 2003; Johansen et al., 2001; Painter et 

al., 2000; Fix and Daughton, 1998). Other limitations of accelerometry, which include requiring 

computer programming and analysis of data, unable to detect static work, no gauge of exercise 

intensity, and poor quantification of energy expenditure, make self-report questionnaires another 



  

  7 

viable option in measuring physical activity, especially in large population-based studies (Warms, 

2006). Many self-report questionnaires have been used in the ESRD population, including the 

Physical Activity Recall questionnaire (PAR), the Physical Activity Scale for the Elderly (PASE), 

and the Human Activity Profile (HAP): Maximum Activity Score (MAS) and Adjusted Activity 

Score (AAS). Participants on dialysis have scored significantly lower on all of these 

questionnaires compared to the healthy population (PAR dialysis=33.3±2.3, healthy=38.4±5.8 

p<0.01; PASE dialysis=90.3±76.8, healthy=102.9±64.9 p<0.01; HAP MAS dialysis=70.4±15.0, 

healthy=85.3±7.0; HAP AAS dialysis=55.4±21.5, healthy=83.2±7.8, p<0.001, mean ± SD) 

(Johansen et al., 2001). Fix and Daughton (1998) found similar results with the HAP when 

comparing age-matched dialysis to healthy controls (MAS dialysis=55.2±14.9, healthy=84.8±7.8; 

AAS dialysis=43.6±19.1, healthy=82.2±8.9, mean ± SD).  

Both the American College of Sports Medicine (ACSM) and American Heart Association 

recommend to do 30 minutes of moderate activity across 5 days per week, or to do 20 minutes of 

vigorous activity across 3 days per week to maintain good health (Haskell et al., 2007; Nelson et 

al., 2007). The majority of individuals with ESRD do not meet activity guidelines (Gutman et al., 

1981; Stack and Murthy, 2008; Painter et al., 2000; Fassett et al., 2009; O’Hare, et al., 2003). A 

British study by Gutman et al. (1981) surveyed 18 dialysis centers to gain a broader overview of 

the current health status of n=2,481 individuals on dialysis. The survey was designed specifically 

for the study using readily available information that was considered important to any final 

analysis of rehabilitation and was administered by social workers employed at each center.  

Results showed that only 60% of the non-diabetic participants and 23% of the diabetic 

participants were capable of a level of physical activity beyond that of caring for themselves. 

Only one-quarter of the participants worked outside the home, whereas one-third worked at 

home. More recently, a United States epidemiological study performed by Stack and Murthy 
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(2008) used a medical questionnaire (individual demographics) and a ‘Patient Questionnaire’ 

(Kidney Disease QOL (KDQOL) Short Form questionnaire) in order to describe the patterns of 

physical activity and limitations of physical activity among newly diagnosed individuals with 

ESRD (n=2,264) in the United States. Participants were asked to comment on the frequency of 

their participation in regular physical activity during their leisure time and to rate the degree of 

limitation in vigorous physical activities and in moderate physical activities, respectively. Fifty-

six percent of participants exercised less than once a week and 42% reported severe limitations in 

moderate physical activity. The Renal Exercise Demonstration Project (n=286) found that prior to 

an exercise intervention, 59% of the intervention group reported no physical activity beyond 

activities of daily living (ADLs)  and 23% reported “some cardiovascular exercise,” which 

averaged 2.6 ± 2.3 days weekly for 16.4 ± 8.5 min/session (Painter et al., 2000). The percentage 

participating in cardiovascular exercise 3 days or more weekly for at least 30 min/session was 

12%, which averaged 23.7 ± 15.4 min/session of exercise 3.2 ± 1.8 days weekly. Fassett et al. 

(2009), found similar results in the percentage of individuals who did not meet the recommended 

ACSM guidelines.  Using the Active Australia questionnaire, which asked for the frequency of 

and total time spent walking continuously for at least 10 min and vigorous and moderate activities 

during the previous week, 50% of the 120 participants met the physical activity guidelines 

(vigorous intensity, 3-4 times a week). Those who met the ACSM guidelines performed a 

considerable amount of physical activity, predominately walking. O'Hare, et al. (2003) found that 

more than one-third of ESRD participants (n=2,264) reported never or almost never engaging in 

exercise activity using a self-report questionnaire asking “how often do you exercise?” Only 

43.7% met the ACSM guidelines. In all studies reported, participants who did not meet ACSM 

guidelines and/or reported severe limitations in physical activity were older, predominately 

female, had lower serum albumin levels (a marker of malnutrition), had lower pre-dialysis 
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diastolic and systolic blood pressure and had a higher burden of cardiovascular disease, peripheral 

vascular disease, diabetes, and heart failure (Stack and Murthy, 2008; Fassett et al., 2009; O'Hare 

et al., 2003).   

Studies using self-report questionnaires to measure physical activity have shown similar 

results to those who used accelerometry (Johansen et al, 2001). In order to establish the validity 

of self-report questionnaires, Johansen et al. (2001) performed a cross-sectional study comparing 

questionnaires to accelerometry. Questionnaires included the PAR, PASE, and the HAP. Using 

accelerometry as “the gold standard”, the maximum activity score (MAS) of the HAP was the 

best predictor of physical activity, explaining 61% of the variability in activity levels. The PAR 

and PASE yielded similar results when compared with accelerometry (r2=0.35 and 0.44, 

respectively). The combination of the HAP and PASE questionnaire could explain 75% of the 

variance in physical activity level. Therefore, self-report questionnaires appear to be useful for 

the measurement of physical activity in individuals on dialysis.   

2.1.2 Relation of Physical Activity to Physical Function and Health 

2.1.2.1 Physical Function and the Uremic Syndrome 

With a reduction in physical activity, a marked reduction in physical functioning is 

observed (Painter, 2005).  Physical functioning is defined as “an individual’s ability to perform 

activities required in their daily lives” (Painter, 2005). Physical functioning is determined by 

factors that include physical fitness, sensory function, clinical condition, environmental factors, 

and behavioural factors (Painter, 2005). That is, a reduction in aerobic capacity, muscle strength, 

and overall QOL significantly impacts one’s daily physical function. The majority of studies have 

used objective laboratory measures (symptom–limited maximal exercising test on cycle 

ergometers) and performance-based measures (gait speed, sit to stand, 6-minute walk test) to 
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determine physical functional impairment (Kouidi, 2001; Painter, 2005; Cheema and Singh, 

2005); however, self-report questionnaires, such as the physical function subscale of the 36-item 

Short-Form Medical Outcomes Survey (SF-36 questionnaire), have also been used (Johansen at 

al., 2001; Painter, 2005).  

2.1.2.1.1 Peak Aerobic Capacity 

Individuals with ESRD have severely reduced peak aerobic capacity (peakVO2), 

averaging from 17.0 to 28.6 ml/kg/min, approximately 50%-70% of age-predicted values 

(normative peakVO2 values are between 35 and 45 ml/kg/min) (Kouidi, 2001; Painter, 2005; 

Kouidi et al., 1998). Prior to the introduction of human recombinant erythropoietin to partially 

correct the severe anemia of renal failure, anemia was assumed to be the main contributor to the 

limited peakVO2 by contributing to a decrease in oxygen transport to the skeletal muscles 

(Ulubay et al., 2006). Although a correlation between peakVO2 and hemoglobin (HgB) level has 

been previously reported (Metra et al., 1991), later studies have not found such a correlation 

(Kouidi, 2001; Painter, 2005; Ulubay et al., 2006). Therefore, O2 availability is not a prime factor 

limiting aerobic capacity and other aspects of the uremic syndrome most likely contribute to a 

reduced physical function in individuals on dialysis (Kouidi, 2001; Ulubay et al., 2006). The 

reported values for peakVO2 are for those participants who are physically capable to perform the 

test. Therefore, most studies have only included high-functioning individuals and many have 

excluded individuals with co-morbidities such as diabetes or cardiovascular disease (CVD), 

which comprises a large portion of the ESRD population (Painter, 2005).  

Physical performance tests and self-report questionnaires are useful indicators of physical 

functioning. Painter et al. (2000) reported values for gait speed of 90.5 ± 25.6 cm/s; 

66.1%±17.5% of normal age-expected values (Bohannon, 1997). Physical functioning as 

determined by the SF-36 questionnaire was also severely limited (baseline total score/100= 47.7 ± 
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28.3, normal age-expected value= 85.8± 20.0, p=0.004) (Painter et al., 2000).  

2.1.2.1.2 Muscular Disturbances 

Individuals on dialysis are weaker than healthy persons in both proximal and distal 

muscle groups (Johansen et al., 2003; Painter, 2005; Kouidi, 2001). Sit-to-stand (10 reps), a 

measure of lower extremity muscle strength, was reported to be 15% of normal age-expected 

values (n=131) (Painter et al., 2000).  Causes of this weakness may include loss of muscle mass 

(atrophy), a decrease in the ability to generate force per unit mass or specific strength 

(myopathy), a reduction in the capacity of the central nervous system to activate otherwise 

normal motor units (central activation failure), or a combination of these mechanisms (Johansen 

et al., 2003).  Skeletal muscle atrophy is observed in individuals on dialysis and may contribute 

significantly to limitations in daily physical functioning (Kouidi, 2001; Painter, 2005). Muscle 

atrophy may also be a consequence of uremic myopathy caused by abnormal structure and 

function of muscle fibers, or of uremic neuropathy caused by primary axonal degeneration with 

segmental demyelination (Kouidi, 2001).   

Uremic myopathy is a consequence of high serum calcium levels, azotemia, acidemia, 

low level of carnitine, and/or secondary hyperparathyroidism (Kouidi et al., 1998).  Muscle fibers 

of these individuals have many abnormalities, possibly due to adaptations of these cells to the 

altered internal environment (Kouidi, 2001). Some abnormalities include: glycogen deposition in 

rows, small group atrophy, necrotic fibers undergoing phagocytosis, pericellular concentration of 

connective tissue, fiber grouping, and limited exchange of metabolites between blood and 

muscles (Kouidi, 2001). These abnormalities also include changes in capillaries, enzymes and 

contractile proteins.  

Uremic neuropathy is considered a common reason for the development of muscle 

atrophy as reduced nerve conduction velocity is a frequent occurrence in individuals on dialysis 
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(Kouidi, 2001). This occurs when creatinine clearance decreases below 10% of normal values 

(Chikotas et al., 2006). Neuropathy typically presents as a distal symmetrical process with greater 

lower-limb than upper-limb involvement (Krishnan and Kiernan, 2007; Kouidi, 2001; Chikotas et 

al., 2006). The most frequent clinical features reflect large-fiber involvement, with paresthesias, 

restless legs, reduction in deep tendon reflexes, impaired vibration sense, muscle wasting, and 

weakness (Krishnan and Kiernan, 2007; Chikotas et al., 2006). Nerves of uremic individuals have 

been shown to exist in a chronically depolarized state prior to dialysis, with subsequent 

improvement and normalization of resting membrane potential after dialysis (Krishnan and 

Kiernan, 2007). The degree of depolarization correlates with serum K+, suggesting that chronic 

hyperkalemic depolarization plays an important role in the development of nerve dysfunction in 

the ESRD population. Causes for hyperkalemia include any type of cellular destruction, reduced 

clearance from the body, diet and drugs (Chikotas et al., 2006). 

2.1.2.1.3 Cardiac Abnormalities 

Another significant contributor to limitations in physical functioning is cardiac 

abnormalities, such as left ventricular hypertrophy (LVH) as a result of uremic cardiomyopathy 

as well as hypotension or tachycardia as a result of uremic neuropathy (Kouidi, 2001). More than 

60% of individuals starting dialysis have cardiovascular manifestations, including LVH, left-

ventricular enlargement, and/or cardiac dysfunction (Chikotas et al., 2006). Factors that cause 

LVH are increased volume and/or pressure overload, myocardial ischemia, fibrosis and 

biochemical abnormalities (Kouidi, 2001). Hypertension, which approximately 80% of 

individuals with ESRD have (Johansen, 2007) also contributes to LVH (Chikotas et al., 2006).   

The treatment of hypertension is the most important measure to slow the progression of chronic 

kidney failure and to reduce cardiovascular morbidity and mortality (Chikotas et al., 2006).   

LVH leads to left ventricular dilation, which causes a reduction in diastolic distensibility and a 
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decrease in heart contractility (Kouidi, 2001). Decreased heart contractility is associated with an 

increase in CTn1 troponin, a biochemical marker for myocardial damage (Wanic-Kossowska et 

al., 2003). Factors which may decrease heart contractility are uremic toxins, coronary artery 

disease, degenerative valvular disease, endocarditis, pericarditis, metabolic acidosis, electrolyte 

abnormalities, and the influence of dialysis itself (Kouidi, 2001).  

 The uremic syndrome also affects autonomic control of the cardiovascular system by 

increasing sympathetic nervous system activity and reducing parasympathetic activity (Kouidi, 

2001). The shift to sympathetic mechanisms seems to facilitate arrhythmiogenesis, where almost 

60% of individuals on dialysis have some form of arrhythmia.  Moreover, a depressed cardiac 

parasympathetic activity is strongly associated with electrical instability of the myocardium and 

sudden cardiac death.   

Individuals with ESRD can also experience a high prevalence of coronary artery disease 

partially due to hypertriglyceridemia, where the activity of lipoprotein lipase is decreased 

(Chikotas et al., 2006). Secondary hyperparathyroidism contributes to metastatic calcification in 

the myocardium, cardiac valves, and arteries (Chikotas et al., 2006). Lastly, uremic serositis, 

secondary to defects in capillary permeability, can consist of the individual experiencing 

pericarditis, pleural effusion, and sometimes ascites (Chikotas et al., 2006). 

2.1.2.1.4 Psychological Changes 

Functional changes in the lifestyles of those with ESRD are closely related to the uremic 

syndrome. Many individuals report symptoms of malaise, fatigue, weakness, and the inability to 

sustain more than modest levels of activity (Chikotas et al., 2006).  Fatigue is a subjective 

symptom that often is reported as unpleasant ranging from being tired to completely exhausted. 

Fatigue interferes with the individual’s ability to function and may occur in such uncharacteristic 

forms as muscle cramps, joint pain and muscle weakness (Chikotas et al., 2006). These fatigue 
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symptoms can lead to poor physical health, and eventually depression (Chikotas et al., 2006) 

thereby diminishing the individual’s QOL (Kouidi, 2001).  

Depression is the most commonly observed psychological issue among individuals on 

dialysis (Altintepe et al., 2006). New situations, lack of knowledge, new treatments, numerous 

tests, and/or changes in body image are some examples of factors that may contribute to the 

development of depression in the ESRD population (Chikotas et al., 2006). When comparing 

healthy elderly participants with elderly HD participants (healthy, n=61, HD n=125) using the 

Psychological Symptom Screening List (SCL 90-R), which measures the severity of 

psychological symptoms, depressive and anxiety symptom subscale scores were significantly 

higher in HD participants than controls (respectively, HD=0.89 ± 0.57, controls=0.70 ± 0.48, 

p<0.05; HD=0.74 ± 0.57, controls=0.53 ± 0.49, p<0.01) (Altintepe et al., 2006). Using the SF-36 

QOL questionnaire, the same authors also found that physical and mental function, which are 2 

components of QOL, were significantly lower when compared with controls by a mean difference 

score of 11.7 (p=0.0001) and 11.6 (p=0.04), respectively. These physical and psychological 

limitations are theorized to stimulate a downward spiral of decreasing physical activity, leading to 

further physical limitations (Storer, 1999). When a person feels weak, tired, and/or depressed, it is 

often difficult to remain active. Similar to Newton’s first law, which states an object at rest tends 

to stay at rest, when people become less active, the ability for physical activity diminishes (Storer, 

1999).  

2.1.2.2 Mortality 

Despite technological advances in dialysis over the past several years, overall mortality 

rates for individuals on dialysis are very high, especially in older people. During the time span of 

1998-2007, the adjusted mortality risk for those on dialysis included a hazard ratio of 1.61 for 45-

54 years, 2.30 for 55-64 years, 3.26 for 65 to 74 years, and 4.77 for 75+ years (CIHI, 2009). The 
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age-standardized mortality rate for renal failure was 8.3 per 100,000 population in 2005 

(StatsCan, 2010). Significant factors associated with the survival of individuals receiving dialysis 

treatment are age and the diagnosis of diabetes. The five-year survival rate of individuals on 

dialysis without diabetes for 1-year is 92.1% for the 18-64 age group and 77.6% for the 65+ age 

group. At 5years, the survival rate decreased by 19.8% and 43.8%, respectively. For those with 

diabetes, 1 year survival rate for those in the 18-64 age group was 90.6% and 80.4% for the 65+ 

age group. At 5 years, the survival rate decreased by 41.3% and 50.7%, respectively (CIHI, 

2009).   

Inactivity is associated with increased cardiovascular and all-cause mortality in the 

general population (O'Hare et al., 2003). A 62% greater risk for mortality was found in 

individuals with ESRD (n=2,837) during a 1-year study period compared with non-sedentary 

individuals using the US Renal Data System Dialysis Morbidity and Mortality Study (USRDS) 

(95% CI: hazard ratio 1.16-2.27) (O’Hare et al., 2003). The mortality risk associated with 

sedentary behaviour was similar in magnitude to that seen for a one-point decrease of 10 g/L in 

serum albumin level; a well-established predictor of mortality in this population (O’Hare et al., 

2003). Given the high prevalence of hypertension and diabetes and the high cardiovascular 

mortality in the dialysis population, it is possible that interventions designed to increase physical 

activity levels in individuals on dialysis might result in reduced morbidity or mortality in this 

group (Johansen et al., 2000). In fact, studies have shown that lower levels of physical activity 

and physical functioning were both significantly associated with increased mortality, with an 

adjusted hazard ratio for 1-year mortality ranging from 1.32-2.64 (Knight et al., 2003; O'Hare et 

al., 2003; Painter, 2005). Peak VO2 was a powerful predictor for survival status in individuals 

with ESRD (n=175, follow up=3.5 years); those who had a peakVO2 greater than 17.5mL/min/kg 

had a significantly better crude survival rate than those with lower peakVO2 (Siestsema et al., 
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2004). Those with serum albumin scores above 40 g/L also had better survival rates (p=0.15) 

(Siestsema et al., 2004).  

2.1.2.3 Benefits of Physical Activity 

Physical activity in individuals with ESRD have been shown to attenuate some of the 

negative consequences of the uremic syndrome (Johansen et al., 2001; Kouidi, 2001; Kouidi et 

al., 1998; Painter, 2005; Sietsema et al., 2004; Johansen, 2007; Altintepe et al., 2006; Ouzouni et 

al., 2009; Painter et al., 2000). Benefits include an improvement in aerobic capacity, cardiac 

sympathetic activity, muscle strength, overall mood and QOL in individuals with ESRD (Kouidi, 

2001). PeakVO2 can be increased by 20-40% by performing aerobic training during non-dialysis, 

dialysis and/or at-home exercise programs for approximately 15-60 minutes, 3 times a week after 

3 months (Kouidi, 2001). After 6-months of aerobic training, a 48% increase in peakVO2 was 

observed (Kouidi et al., 1998). As peakVO2 directly reflects the capacity to increase cardiac 

output in response to the physiologic stress of exercise, it is likely to correspond to the capacity to 

survive pathologic stresses related to illness as well. Therefore, peakVO2 has been shown to be 

used as a strong predictor of survival among ambulatory individuals with ESRD. As peakVO2 can 

predict survival rates, maintaining aerobic capacity should be a primary aim for those with ESRD 

(Sietsema, et al., 2004). 

  Physical activity also provides many cardiovascular benefits. Deligiannis et al (1999a), 

demonstrated that 6 months of aerobic and strength training on non-dialysis days significantly 

improved left ventricular mass index (226 ± 67 to 240 ± 84 g), ejection fraction (14%), cardiac 

output index (73%), and SV index (14%) in n=16 participants. However, in this study, the 

exercise training program was intense, including up to 70 min of calisthenics, steps, and strength 

exercises 3 times per week.  Therefore, it may not be appropriate for all of the ESRD population. 

Beneficial left ventricular morphological and functional adaptations caused by an augmentation 
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of systolic cardiac function have also been found suggesting an improvement in myocardial 

contractility (Kouidi, 2001). Prolonged aerobic exercise training of more than 6 months increases 

the cardiac vagal activity, suppressing the incidence of cardiac arrhythmias (Kouidi, 2001; 

Deligiannis et al., 1999a; 1999b). Deligiannis et al. (1999b), showed that 6 months of aerobic 

training, on non-dialysis days, resulted in a 33% decrease in the number of  HD participants 

experiencing arrhythmias (p <0.05).  However, only n=30 ESRD participants were recruited for 

this study and their findings have been replicated in some, but not all training studies.  

Regular aerobic exercise has also been found to help manage hypertension in individuals 

on dialysis, primarily by reducing peripheral vascular resistance and decreasing plasma volume 

(Hagberg et al., 1983). Following a 14±5 month aerobic training program in HD participants, 

both systolic and diastolic blood pressure decreased significantly (Hagberg et al., 1983). Similar 

results were found by Deligiannis et al (1999a), where two intervention groups either participated 

in a 6-month supervised exercise renal rehabilitation program (n=16) or in a moderate exercise 

program at home (n=10). Both groups showed a decrease in systolic blood pressure by 6% and 

1% and diastolic by 9% and 5%, respectively (p<0.001).  Given that cardiovascular mortality is 

the number-one cause of death among individuals with ESRD, there is a great potential for 

mortality reduction as a result of exercise participation in this population (Johansen, 2007). 

Skeletal muscle improvements have been noted with an increase in physical activity. 

Kouidi et al., (1998) reported a 59% (p=0.05) increase in oxidative fibers and a 29% (p=0.05) 

increase in skeletal muscle fiber area with a 90-minute cardiovascular and strengthening program 

performed 3 times per week for 6 months in people with ESRD where muscle atrophy and 

objective neurological findings were present in all participants (n=7).  The ratio of type I to type 

II fibers shifted toward those in the healthy controls, with the greatest increase in type II fibers, 

and structural abnormalities were minimized such that the muscle looked relatively normal 
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(grouping of type I and type II fibers were significantly reduced, normal distribution of 

myofilaments, restoration of the mitochondria, regeneration of degenerated fibers).  This resulted 

in an increase in muscle strength (40.2% in right leg, 55.7% in left, p=0.05) and a decrease in 

muscle fatigue (blood lactate by 16%, p=0.05), primarily due to enhanced oxidative capacity and 

activating glycolytic fibers.  

An increase in physical activity can reduce anxiety and depression and improve QOL 

through social communication and a better self-image in individuals with ESRD (Altintepe et al., 

2006). Studies have shown that aerobic training alleviated depression as evaluated by the Beck 

Depression Inventory (BDI) (Kouidi et al., 1997; Ouzouni et al., 2009).  Kouidi (1997) found a 

decrease in BDI score value, from 21.0±10.4 to 13.7±9.5 (p< 0.05); a mean difference of 7.3 

arbitrary units to those in the exercise during non-dialysis treatment group than those in the 

control group (n=31). Following a 10-month intradialytic exercise training program, Ouzouni et 

al. (2009) found those who were in the exercise group had a decrease in self-reported depression 

of 39.4% (p<0.001) compared to the sedentary controls (n=35). In addition, trained individuals 

demonstrated significant improvement in QOL Index (from 6.5±1.8 to 9.0±1.3, p<0.001) and 

Life Satisfaction Index (from 44.8±8.6 to 53.0±5.6, p<0.001). The reduction in depression, the 

increase in aerobic capacity, and the participation in the exercise training program could account 

for 77% of the total variance of the individual’s QOL score.  

The Renal Exercise Demonstration Project included n=286 participants who took part in 

an 8-week home-based training intervention followed by an 8-week cycling exercise during 

dialysis sessions to determine physical performance and QOL (Painter et al., 2000). Physical 

functioning and QOL improved with exercise training. The intervention group improved gait 

speed from 66% to 69% of age-expected norms, whereas the non-intervention group decreased 

from 66% to 59% of normal values (p=0.05).  In the intervention group there was significant 
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improvement in the distance covered in the 6-minute walk test, from 347.01± 127 meters at 

baseline to 373.75 ± 107 meters at the end of the study (p=0.05). In the SF-36 questionnaire 

measuring QOL, the group-by-time interactions were significant for physical functioning (F2,201 = 

5.69, p=0.004), role physical  (F2,196 = 11.12, p<0.001), general health (F2,197 = 2.91, p=0.05), 

bodily pain (F2,200 = 5.7, p=0.003) and physical and mental component scale (F2,177 = 10.7, 

p<0.001). In all cases, the intervention group had increased self-reported physical scale scores, 

whereas the non-intervention group showed minimal change or decline in scale scores.   

2.2 Determinants of Engagement in Physical Activity 

Consistent exercise participation is a complex, multi-faceted process that requires 

multiple behaviours (DuCharme and Brawley, 1995). In fact, it has been advocated that 

researchers interested in the social psychology of exercise cannot afford to view exercise as a 

simple behaviour influenced by only one set of social cognitions (DuCharme and Brawley, 1995). 

Therefore, in order to explain and predict health behaviour, many theories have been developed. 

Expectancy-value theory, social cognitive theory and the health promotion model are among 

these theories. The expectancy-value theory predicts that a person engages in a given action and 

persists in it if that action is of positive personal value and is likely to bring about the desired 

outcome (Pender et al., 2005). Social cognitive theory predicts that enhanced perceptions of 

capabilities lead to increases in positive affect (Bandura, 1986). Integrating a number of 

constructs from these two theories, Pender’s Health Promotion Model (HPM) brings a more 

holistic approach in an attempt to depict the multidimensional nature of persons interacting with 

their interpersonal and physical environments as they pursue health (Pender et al., 2005). Godin 

and Shephard (1990) reviewed the use of attitude-behaviour models in the promotion of physical 

activity and identified past behaviour, self-efficacy, barriers to physical activity, and outcome 

expectancies as useful predictors of physical activity levels among adults.  Although they 
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recognized such variables as useful predictors, they concluded that attitude-behaviour models 

rarely explain more than 35% of the variance.  They go on to suggest that perhaps these models 

are focusing too much on the factors influencing the initiation of physical activity rather than 

factors which accompany physical activity and contribute to its persistence. This is similar to the 

idea expressed by Bandura, which explains that when trying to promote a behavior, it is important 

to differentiate between belief in the efficacy of a preventative method and belief in one’s 

efficacy to use the method consistently. Bandura therefore suggests that it is unlikely people will 

undertake a health promoting behaviour if they seriously doubt their ability to adhere to the 

behaviour (Bandura, 1997).  

Within these theories, the key element considered to be essential is self-efficacy 

(McAuley et al., 2001; Sherwood and Jeffery, 2000; Sallis et al., 1992; Pender et al., 2005). Self-

efficacy, or “one’s beliefs regarding individual’s capabilities to produce performances that will 

lead to anticipated outcomes” (Bandura 1986), has been the strongest and most consistent 

predictor of exercise behaviour, intention, and adherence explaining on average 15-30% of the 

variability (DuCharme and Brawley, 1995; McAuley et al., 2001; Sherwood and Jeffery, 2000; 

Sallis et al., 1992; Pender et al., 2005). Given that self-efficacy for exercise is such a strong 

predictor of participation in physical activity, perhaps exercise self-efficacy as an outcome in and 

of itself should be targeted (McAuley et al., 2001).  

2.3 Self-Efficacy 

2.3.1 General 

Self-efficacy may influence the activities that individuals choose to approach (Bandura, 

1986, 1995). According to the social cognitive theory, self-efficacy makes a difference in how 

people feel, think and act (Bandura, 1986). Self-efficacy varies on three different dimensions, 
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which have important implications on the behaviour to be performed; these include magnitude, 

strength and generality (Bandura, 1995). Magnitude of efficacy concerns individual’s beliefs in 

their capability to accomplish a specific task or element of a task (McAuley et al., 2001). Strength 

of efficacy concerns the degree of conviction that one can successfully carry out a task (McAuley, 

et al., 2001).  Generality concerns the facility of efficacy expectations to predict behaviour in 

related tasks or domains that require parallel skills. As self-efficacy is task-specific, any 

mismatch between the assessment of self-efficacy and the behaviour of interest reduces the 

strength of the relationship between the two (Bandura, 1997). Self-efficacy motivates health 

promoting behaviour directly by efficacy expectations and indirectly by affecting perceived 

barriers and level of commitment or persistence in pursuing a plan of action (Pender et al., 2005).  

Personal knowledge about one’s self-efficacy is based on 4 types of information: 

performance attainments, vicarious experiences, verbal persuasion and physiologic states 

(Bandura, 1997). The information received from these environmental sources is cognitively 

processed to develop self-efficacy beliefs and subsequently these beliefs influence performance. 

Performance attainment is the most important and powerful source of perceived efficacy. It is 

based on actually engaging in the behaviour and evaluating performance in relation to some self-

standard or external feedback given by others. Vicarious experience is based on observing the 

performance of others and their related self-evaluation and feedback. Verbal persuasion is also a 

major source of efficacy information, however not as strong as performance or vicarious 

experience. With verbal persuasion, successful efficacy builders encourage others who feel 

uncertain about their abilities to perform a specific behaviour in ways that bring success. 

Physiologic states (fear, tranquility) from which people judge their competencies, explain that 

emotional arousal due to stressful situations is inversely associated with self-efficacy.  
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The relative contribution of ability and effort to perceived capability can vary widely 

across individuals for the same task as each individual experiences information cues differently 

(Gist and Mitchell, 1992). Information cues can be categorized as internal/external, 

stable/unstable, and controllable/uncontrollable. Low self-efficacy occurs when an individual 

believes that the causes of performance are stable, or more resistant to change (i.e. ability to 

perform the task), external (i.e. task complexity) and uncontrollable (i.e. cannot change the 

complexity of the task) (Gist and Mitchell, 1992). Individuals with a strong sense of personal 

efficacy approach more challenging tasks, expend greater efforts in these tasks, and persist longer 

in the face of adverse stimuli (McAuley et al., 2001). Therefore, when researchers conceptualize 

self-efficacy through its information cues, this process facilitates an understanding of how self-

efficacy can be changed and how motivation and performance can be improved (Gist and 

Mitchell, 1992). Increased self-efficacy has been shown to be associated with positive changes in 

health care behaviours as well as in health status (Curtin et al., 2008). There is evidence that 

increased self-efficacy is associated with improved control of inter-dialytic weight gain, 

decreased hospitalizations, decreased amputations, lower levels of anxiety and depression, and 

improved QOL in diabetic individuals on dialysis (Curtin et al., 2008; McAuley et al., 2001).  

2.3.2 Exercise Self-Efficacy and Physical Activity 

2.3.2.1 General Population 

A number of factors can impact the physical activity of middle-aged adults, including 

self-efficacy as well as past program participation, benefits, barriers, spouse support, peer 

support, perceived available time, and access to facilities (Pender et al., 2005). In older adults, 

perceived barriers, self-efficacy expectations and age were found to be important predictors of 

participation in physical activity (Pender et al., 2005). Among the variety of determinants of 
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physical activity, self-efficacy has frequently been identified in the general population as the 

strongest predictor of involvement in exercise behaviour (Pender et al., 2005, Sallis et al, 1992, 

McAuley et al., 2001, McAuley, 1993).  For example, McAuley (1993) found that in predicting 

overall exercise behaviour, only exercise self-efficacy explained a significant proportion of 

unique variance (r2 =0 .13, p < 0.01), while the combination of behavioural, biological, and 

psychological variables accounted for 30% of the variance in exercise behaviour (n=82, 

55.03±5.86 years). 

2.3.2.2 Individuals with Chronic Disease  

Self-efficacy has been implicated in exercise adherence (Callahan et al., 2008) and can 

predict physical function outcome in chronic disease populations (Oka et al., 1996; Sharma et al., 

2003). Some authors feel that self-efficacy is a better predictor of performance of physical 

activity than measures of physical fitness or rating of perceived exertion (RPE) during activity 

(Oka et al., 1996; Sharma et al., 2003). For example, multiple regression analysis performed by 

Oka et al. (1996) found that in n=43 patients with chronic heart failure (33-91 years), 38% of the 

variance (p < 0.001) of physical activity levels could be explained from a model that included  

physical fitness (peak VO2), RPE, self-efficacy, and environmental factors such as social support 

(marital status). Self-efficacy was found to be the strongest predictor of physical activity in this 

group (p = 0.015).   

Populations that have been studied with relation to exercise and self-efficacy include 

individuals with osteoarthritis (Sharma et al., 2003), fibromyalgia (Callahan et al., 2008), 

rheumatoid arthritis (Callahan et al., 2008), chronic heart failure (Oka et al., 1996) and chronic 

obstructive pulmonary disease (COPD) (Belza et al., 2001). In order to measure physical activity 

and physical functioning, most studies used both self-report and performance-based measures 

(Belza et al., 2001; Callahan et al., 2008; Sharma et al., 2003). Examples of scales used to assess 
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self-report physical activity include the Modified-Activity Recall Questionnaire (Belza et al., 

2001), the Duke Activity Status Index (Oka et al., 1996),  and the Physical Activity Scale for the 

Elderly (PASE) (Sharma et al., 2003; Callahan et al., 2008). Examples of  scales used to assess 

self-report physical function include the disability scale of the Health Assessment Questionnaire 

(Callahan et al., 2008), the Western Ontario and McMaster (WOMAC) Index physical function 

scale (Sharma et al., 2003), and the SF-36 questionnaire (Belza et al., 2001; Sharma et al., 2003). 

In order to determine the individual’s self-efficacy, most studies used a general chronic disease 

self-efficacy scale then added a scale that measures self-efficacy specific to the disease and/or 

activity. For example, Callahan et al. (2008) used the 5-item Self-Efficacy for Physical Activity 

as well as the Rheumatoid Arthritis Self-Efficacy Scale in order to measure self-efficacy of 

individuals with self-reported arthritis.  

2.3.2.3 Individuals with ESRD  

Barriers to physical activity and motivation are two integral factors in explaining health 

behaviour. Two studies have examined perceived barriers and motivators to exercise in 

individuals on HD (Goodman and Ballou, 2004; Kontos et al., 2007). Goodman and Ballou 

(2004) found that ‘enjoying how exercise feels’ and ‘belief in one’s ability to be physically 

active’ were the primary motivators for participants to carry out exercise (n=50), and they were 

positively correlated with the exercise behaviour of those participants (r=0.44, p<0.01, r=0.40 

p<0.01, respectively). In contrast, ‘lack of interest’, ‘fear of falling’, ‘lack of motivation’, and 

‘lack of access to exercise facilities’ were the major factors impeding exercise. In another study 

of  n=18 participants, individual aspiration to exercise, experiences of improvements from 

exercising, and the formal incorporation of exercise in the overall dialysis treatment plan were 

motivators to exercise, whereas lack of nurses’ encouragement to exercise, transportation issues, 

and concerns of injury were the barriers to exercise (Kontos et al., 2007) .  
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In ESRD, various health behaviours have been studied in reference to self-efficacy. 

Increased self-efficacy is associated with improved control in interdialytic weight gain (Tsay, 

2003), decreased hospitalizations, and an improved QOL in individuals on dialysis (Meers, 1996). 

In a study of n=174 participants with ESRD, higher self-efficacy scores were associated with self-

care (Curtin et al., 2008), one of the most studied out of the 5 self-management dimensions 

(Brady, et al., 1997; Tsay, 2003). Other dimensions of self-management of health care are 

hypothesized to exist, namely communication between individual and clinicians, partnership with 

the health care team, self-advocacy and medication/treatment adherence (Curtin et al., 2008). 

Self-care is the "action" dimension of self-management, which is when patients become active 

participants in the health care process. Performing physical activities would seem to resemble the 

self-care dimension the most out of the self-management dimensions. Self care however, includes 

a broader aspect of behaviors such as measuring fluid intake or blood pressure, negotiating 

treatment plans and symptom reporting (Curtin et al., 2008). It is surprising that given the 

benefits of physical activity, physical activity alone has not been incorporated as a dimension of 

self-management.  While studies, such as those by Goodman and Ballou (2004) and Kontos et al. 

(2007) have begun to examine barriers and motivators to exercise, and Curtin et al. (2008), Brady 

et al. (1997), and Tsay (2003) have examined aspects of self-efficacy in the ESRD population, 

little or no information is available regarding the relationship between self-efficacy and physical 

activity.   

A preliminary study was conducted using a cohort of n=13 HD participants to determine 

the relationship between self-efficacy and physical activity. Self-efficacy was measured using the 

Chronic Disease Self-efficacy Scale and subscales as well as the Exercise Self-efficacy Scale. 

Physical activity was determined by self-report using the Human Activity Profile (HAP). 

Regression analysis showed that the Chronic Disease Self-Efficacy subscales for exercise 
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(subscale a) and for social and recreational activities (subscale g) account for 92% of the variance 

in the adjusted activity score (AAS) of the HAP, which reflects the individual’s average everyday 

activity level (personal communication, KingVan-Vlack, 2009). These findings suggest that an 

individual’s confidence in his/her ability to exercise or participate in social and recreational 

activities has a substantial impact on what he/she actually does.  These preliminary findings 

further support the premise that self-efficacy is a factor that needs to be addressed when 

promoting physical activity in the ESRD population.   

The goal of the current study was to examine the relationship between self-efficacy and 

physical activity levels in the ESRD population using a larger sample of individuals on dialysis.  

Another goal of this study was to determine whether demographic and/or medical factors impact 

physical activity levels. 
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Chapter 3 

Methods 

3.1 Participant Recruitment 

 A convenience sample of individuals with ESRD was recruited for this study. The 

participants were recruited at the Kingston General Hospital (KGH) in-center and satellite units. 

The total number of individuals with HD in the in-center and at the satellite sites at Belleville, 

Bancroft, Picton, Burr Wing and Smiths Falls was n=270 as of mid-March of 2009. The PD unit 

had approximately n=50. All individuals who were eligible to participate were invited to 

participate in this study. The sampling design for this population was a single stage sample. The 

study did not involve stratification of the population before selecting the sample. It was assumed 

that the individuals in the dialysis units reflected a representative sample of the general ESRD 

dialysis population. Estimating a 33% refusal rate to participate or exclusions in the total sample 

of individuals at the KGH units (n=320), n=106 participants would provide a 5-10% error in the 

representation of the renal failure population in Canada (n=35,265) (Salvant and Dillman, 1994). 

 Typically, an estimate sample size of n=10-15 would be necessary for every independent 

variable employed in a regressional model (Zar, 1999). Therefore, with the two self-efficacy 

questionnaires and subscales (Exercise Self-Efficacy Scale, Chronic Disease Self-Efficacy Scale 

and 10 subscales) as independent variables, a minimum of n=120 participants would be required.   

3.1.1 Inclusion and Exclusion Criteria 

Participants were included in this study if they were, (a) at least 18 years of age, or had 

signed consent by their guardian to participate, (b) receiving HD, PD or an accumulation of both 

treatments for a minimum of 3 months, (c) fluent in English, and (d) cognitively capable to 

complete self-report measures and to provide informed consent, which was determined by the 
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nurses on staff. Participants were excluded from the study if they had a recent injury that would 

lead to a misrepresentation of their usual physical activity level.  

3.2 Outcome Measures 

3.2.1 Participation Demographic and Medical Information 

Age, gender, dialysis vintage (length of time on dialysis), dialysis efficacy (Kt/V), 

primary diagnosis, number of co-morbidities and number of medications were obtained from 

patient files and were recorded for each participant in a demographic and medical information 

form (Appendix A). HgB and nutritional markers were also recorded from the participant’s chart. 

Nutritional markers included total protein, albumin, prealbumin, and protein catabolic rate (PCR). 

The recommended levels for blood values and nutritional markers according to the Clinical 

Practice Guidelines at KGH are the following: 0.16-0.40 g/L for prealbumin, 60-80 g/L for total 

protein, 100-120 g/L for HgB, 32-55 g/L for albumin, and a minimum of 1.3 for Kt/V for 

minimum dialysis adequacy (KDOQI, 2007).  

3.2.2 Self-Report Questionnaires 

Self-report questionnaires were used to determine the individual’s level of physical 

activity and self-efficacy. Self-report measures assess an individual’s perspective of his/her own 

level of function. The advantages of using questionnaires are that they (a) are the least expensive 

way of measuring physical activity, (b) can be used with a large population, (c) have a rapid 

turnaround in data collection, (d) have good face validity, (e) usually do not require special 

training for the administrators, and (d) are the most convenient way of collecting data (Warms, 

2006; Painter, 2005). A limitation in self-reported measures is the discrepancy between 

perception of the individual’s ability and their true ability, which may be influenced by 

personality traits, depression or dementia (Branch and Meyers, 1987; Painter, 2005). 
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3.2.2.1 Human Activity Profile 

Originally designed by Daughton et al. (1982), the Human Activity Profile (HAP) is a 

self-administered questionnaire designed to assess general physical activity (Appendix B).  It has 

been used as a measure of physical activity in healthy and impaired populations such as those 

with osteoarthritis (OA) (Bennell et al., 2004), ESRD (Johansen et al., 2001) and in older people 

with chronic pain (Farrell et al., 1996). The HAP has also been used to evaluate individuals with 

multiple sclerosis, postpolio fatigue, stroke, and history of renal transplantation (Johansen et al., 

2001). It consists of a list of 94 activities ranked in ascending order of level of evergy required to 

perform the activity. The activities range from ‘getting in and out of chairs or bed (without 

assistance)’ (#1) to ‘jogging three miles within 30 minutes’ (#94). Participants are asked to assign 

each activity to one of three categorical options: (1) still doing this activity, (2) have stopped 

doing this activity, or (3) never did this activity. The Maximal Activity Score (MAS) is the 

numeral identifying the activity with the highest energy requirement that the individual still 

performs. The Adjusted Activity Score (AAS) is the difference between the MAS and the number 

of less demanding activities the subject has stopped performing because of their chronic 

condition, giving a better estimate of the range of activities performed in the presence of 

impairment. Thus, AAS scores represent the range of activities an individual is performing 

(physical functioning) rather than an actual activity performed over a given period (physical 

activity) and can be considered to be “a more stable estimate of the individual’s daily activities” 

(Davidson and Morton, 2007; Johansen et al., 2001). This is done through altering the time 

needed to accomplish the activity (ie.. climbing 50 steps versus climbing 50 steps non-stop), or 

the amount the individual can do of that specific activity (i.e. running ¼ mile versus running ½ 

mile).  
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The normative values for a wide range of ages (20-79 years) of healthy adults for MAS is 

85.3±7.0 (SD) and for AAS is 83.2±7.8 (SD) (n=477) (Fix and Daughton, 1998). In renal dialysis 

participants, values of 55.2±14.9 (SD) and 43.6±19.1 (SD) were found for MAS and AAS 

respectively (n=39). More recently, values of 70.4±15.0 (SD) and 55.4±21.5 (SD) were noted for 

MAS and AAS in HD participants (n=38) (Johansen et al., 2001). Further, the difference between 

the MAS and AAS scores in the healthy population is approximately 2 points as compared to 

approximately 12 points in the above study indicating that the ability to function within their 

maximum energy capacity is reduced in the ESRD population. 

 Studies have shown that the HAP scores are moderately to strongly correlated with 

activity as measured by accelerometry (MAS: r=0.78; AAS: r=0.73, p<0.0001) and other 

physical function measures (gait speed, stair-climbing, chair-rising time; MAS: r=0.72, -0.59, -

0.48, AAS: r=0.75, -0.58, -0.57, p<0.01, respectively) (Davidson and Morton, 2007; Johansen et 

al., 2001).  Johansen et al. (2001) also found the HAP had the best test re-test reliability (r=0.91) 

as compared to three other questionnaires regarding physical function (Standford 7-Day Recall 

Questionnaire, Physical Activity Scale for the Elderly, physical function component on the SF-36 

questionnaire). Davidson and Morton (2007) also found good  to excellent test re-test reliability 

(MAS: 0.76-0.97 and AAS: 0.79 - 0.97) with an average re-test period of 2 to 16 days. 

3.2.2.2 Self-Efficacy Questionnaires 

The assessment of perceived self-efficacy can be categorized into three levels: individual, 

collective, and general (Bandura, 1997). Assessing at the individual level is also known as 

domain specific, which assesses people’s judgment of their current capabilities as opposed to 

their potential capabilities. At a collective level and general level, self-efficacy is assessed at a 

group of conditions (Bandura, 1997). The Exercise Self-Efficacy Scale (ESES) can be 
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categorized as a domain specific tool whereas the Chronic Disease Self-Efficacy Scale (CDSES) 

is a collective tool. 

3.2.2.2.1 Exercise Self-Efficacy Scale (ESES) 

The ESES for spinal cord injury (SCI), was used to determine exercise self-efficacy in 

the current study because the questions translated well to the ESRD population as the ESES for 

SCI had no specific reference to condition, allowing the scale to be generalized to populations 

other than SCI (Appendix C). Initially, the Bandura (1997) exercise self-efficacy scale was 

considered. However, the questions did not appear to suit the purpose of determining exercise 

self-efficacy in a chronic disease population. For example, one question asked if an individual 

would perform physical activity during his/her vacation. As most individuals on dialysis do not 

have the capability to travel, this question did not seem appropriate. Furthermore, the vast 

majority of the ESRD population are not working (either retired or disabled), therefore vacation is 

not a meaningful term to many of these individuals. 

The ESES is a 10-item self-report measure. The scale instructs respondents to indicate on 

a continuous 4-point rating scale how confident they are with respect to carrying out regular 

physical activities and exercise. The mean score for individuals with SCI was 31.77 (out of 40, 

n=368) (Kroll et al., 2007). Cognitive interviews and public and expert reviews indicated good 

content validity of the ESES in the SCI population and high reliability (Cronbach’s alpha = 0.93; 

n =368)(Kroll et al., 2007). Construct validity was determined through Exploratory Principal 

Component Factor Analysis and by correlating the aggregated ESES items with the General Self 

Efficacy Scale, an existing generic self efficacy scale. The Component Analysis (n=366) 

confirmed that all 10 items explained 60.7% of the variance. The authors also found that there 

was a moderate correlation between ESES and General Self-Efficacy Scale (Spearman RHO 
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=0.316; p<0.05; n =53, 2-sided), showing that the measure is sufficiently specific so that it does 

not measure the same elements as the generic scale (Kroll et al., 2007).   

3.2.2.2.2 Chronic Disease Self-Efficacy Scale (CDSES) 

The CDSES is a 34-item self-report measure that was developed to measure perceived 

adaptability to manage different aspects of chronic disease (Appendix D).  The test was designed 

to assess self-efficacy outcomes for the Chronic Disease Self-Management Program at Stanford 

University (Lorig et al., 1996). The CDSES has tested such chronic disease individuals with 

conditions including diabetes, heart disease, lung disease, stroke and arthritis (Lorig et al., 1996). 

The majority of individuals with ESRD have more than one of these chronic conditions, therefore 

this questionnaire can be transferable to the ESRD population (Lorig et al., 1996). The 

continuous scale has 34 items separated into 10 subscales. Respondents indicate for each 10-point 

item how confident they are with respect to the given behaviour. In a sample population (mean 

age= 64.4, average number chronic conditions= 2), the mean score for each subscale ranged from 

5.87 (managing shortness of breath) to 7.37 (get information on their disease). The internal 

consistency of the CDSES ranged from 0.77 to 0.92 and the test-retest reliability ranges from 0.72 

to 0.89. A difference of 1point for the CDSES score is required to be considered clinically 

important (Lorig et al., 1996). The CDSES allows for the assessment of three types of self-

efficacy: (a) self-efficacy for carrying out self-management behaviours, (b) self-efficacy for 

achieving desired health status outcomes, and (c) self-efficacy to manage the illness in general 

(Lorig et al., 1996).   

3.3 Protocol 

 Prior to the implementation of the current study, approval was obtained from the Queen’s 

University Research Ethics Board (Appendix E). On the participant’s first contact with the 
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investigators, the eligibility criteria were assessed by the Principal Investigator. Each participant 

was approached once he/she was settled into the dialysis process. For those on PD, Student 

Investigators met with them prior to their follow-up meetings in the waiting room. The purpose of 

the study, the process, and the total time that would be required to collect information was 

discussed. Participants were informed that they would not be identified through the data 

collection process, subsequent discussion, or publications. A code was used in order to organize 

the questionnaires and demographic information without undermining the participant’s 

confidentiality. They were also assured that all the information would be held in confidence by 

the Principal Investigator. Participants read and signed the informed consent form (Appendix E) 

then completed the HAP, the ESES and the CDSES. If the participant could not read the 

questionnaires due to visual impairments, one of the Student Investigators read aloud and marked 

the sheet for them. The order of the questionnaires was randomized between participants. All 

questionnaires were administered in the initial 2 hours of dialysis in order to maintain consistency 

in administering the questionnaires.The Student Investigators remained in the dialysis unit in 

order to clarify any questions participants had as they completed the questionnaires. Participants 

were able to take the questionnaires home if they required more time to complete them. The 

questionnaires were collected once the participants were finished with them either during the 

dialysis session or in the next session if they took the questionnaires home. The demographic 

information was collected from the participants’ medical charts.  

 A sub-population in the in-center dialysis unit at KGH was asked to complete all the 

questionnaires a second time ( ~2-4 weeks after the first set of questionnaires) in order to 

determine test re-test reliability. There were approximately n=100 individuals in the in-center 

unit. Although the ESES was the only questionnaire that had not previously been used in the 

ESRD population, it was optimal to establish test re-test reliability in our study population. The 
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score for ESES was also compared to the subscale score of CDSES subscale a (exercise 

regularly) as an internal validity assessment.    

3.4 Data Analysis 

Data were analyzed with descriptive and inferential statistics using the Sigmastat 3.5 

statistical software package. A descriptive statistical analysis was performed for demographic 

variables and other outcome variables and values were reported as means and standard deviations. 

An independent t-test was used to determine differences between male and female participants. A 

paired t-test was used to determine differences between MAS and AAS scores. An analysis of 

variance (ANOVA) was used to determine differences in MAS and AAS scores across age 

groups, dialysis vintage, albumin levels, number of co-morbidities, number of cardiovascular co-

morbidities and number of medications. The Bonferroni post-hoc test was used to detect where 

the significant difference existed among contributing factors. An analysis of covariance 

(ANCOVA) was used to take into account age-related factors in the above analyses with the 

Bonferroni used as a post-hoc test. ANCOVA values were reported as means and standard error. 

Significance was accepted at p<0.05.   

A multiple correlation analysis was performed using the Pearson correlation coefficients 

between all outcome variables (MAS, AAS, ESES, CDSES,) including the subscale scores of the 

outcome measures. Participant demographic and medical information was used to determine 

relationships between demographic data, nutritional markers, blood value, dialysis efficacy,  and 

physical activity. To determine those factors which contributed the level of physical activity using 

both the MAS and the AAS, forward stepwise regressions were performed. The regressions 

models are listed below.  
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MAS = ESES + CDSES (subscales) 

Self efficacy alone 

AAS = ESES + CDSES (subscales) 

 

MAS = ESES + CDSES (subscales) + Demographic and medical information (i.e. number of 

medications, number of co-morbidities, dialysis vintage, etc) 

Self-efficacy and contributing factors 

AAS =   ESES + CDSES (subscales) + Demographic and medical information (i.e. number of 

medications, number of co-morbidities, dialysis vintage, etc) 
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Chapter 4 

Results 

4.1 Participant Characteristics 

A total of 146 individuals on dialysis (HD: n=137 and PD: n=9) from the Kingston 

General Hospital dialysis units (in-center unit and 5 satellite units) participated in the study. A 

total of 132 complete data sets were used in data analysis (HD: n=127 and PD: n=5), which 

represented 41% of the available population. Reasons for non-participation in the study included: 

(a) the individual declined to participate, (b) the individual was always asleep during recruitment 

visits, (c) the participant took the questionnaires home and did not bring them to follow up, and 

(d) an indication by the nurses to not approach the individual due to medical reasons. Reasons for 

not using the participant’s data in analysis included: (a) the participant did not fill out the 

questionnaires properly (n=12), and (b) the participant did not complete all of the questionnaires 

(n=5). The majority of those excluded from the study were due to an indication by the nurses to 

not approach the individual due to medical reasons, which included mental incapacity to fill out 

the questionnaires, language barriers, physical activity limited due to other factors other than 

disease (e.g. had recently been in a car accident and was limited in performing physical activity 

for a short period of time during rehabilitation) and/or hostile/non-compliant individuals. Those 

who did not participate due to such reasons were primarily older; however, no true signs of bias 

were observed and the nurses did not vocalize a potential bias to those not approached or those 

whose data was not used. Although 59% of the available population did not participate, the 

demographic data (Table 1) for the participants were similar to that for the average ESRD 

Canadian population as a whole (CIHI, 2009). The study sample was predominantly male (57%) 

with a mean age of 63.6±15.7 years (range = 15-92 years) and a dialysis vintage of 58.3±52.0  
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Table 1: Participant Demographic and Medical Information 

Variables Participants 
 FEMALE 

(n= 57) 
MALE 
(n= 75) 

ALL 
(n=132) 

Age (years) 63.8 ± 17.3 63.5 ± 14.6 63.6 ± 15.7 
Dialysis vintage 
(months) 

50.1 ± 35.1 
(range = 4-138) 

64.6 ± 61.3 
(range =  3-240) 

58.3 ± 52.0 
(range = 3-240) 

Primary diagnosis 
 Diabetic nephropathy 
 Hypertension 
 Glomeronephritis 
 Other  

 
13 
13 
5 

29 

 
35* 
5* 
6 

31 

 
48 
18 
11 
60 

Co-morbidities 
 CV 
 Diabetes 
 GI  
 Ms/sk 

 
48 
24 
18 
12 

 
60 
42 
12* 
17 

 
108 
66 
30 
29 

 Medications  
 β-blockers 
 ACE Inhibitors 
 Ca++ Channel Blockers 
  α-blockers 
 ARB 

 
38 
19 
19 
6 

13 

 
47 
19 
19 
13 
4* 

 
85 
38 
38 
19 
17 

Kt/V  
HgB (g/L) 
Total protein (g/L) 
Albumin (g/L) 
Prealbumin (g/L) 
PCR (g/kg) 

2.1 ± 0.3 
112.2 ± 10.5 

64.9 ± 5.2 
34.2 ± 3.8 
0.31 ± 0.1 
1.5 ± 0.5 

1.9 ±0.4 
113.8 ± 9.7 

64.5 ± 6 
34.6 ± 3.3 
0.31 ± 3.3 
1.4 ± 0.36 

1.9 ±0.3 
113.5 ±10.0 
64.7 ± 5.7 
34.4 ± 3.5 
0.31 ± 2.5 
1.5 ± 0.4 

Values are means ± standard deviation for female, male and all participants. CV, cardiovascular 
co-morbidities; GI, gastrointestinal co-morbidities; Ms/sk, musculoskeletal co-morbidities; ACE 
Inhibitors, angiotensin-converting enzyme inhibitors; Ca++ channel blocker, calcium channel 
blocker; ARB, angiotensin receptor blocker; HgB, hemoglobin; PCR, protein catabolic rate. 
Primary diagnosis, co-morbidities, and medications are reported as the number of participants in 
the specific category. (*) represents significant difference between male and female participants 
at p<0.05.  
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months (range = 3-240 months). Diabetic nephropathy was the primary diagnosis in 

approximately one-third of the participants with a greater prevalence in males. The majority of 

participants (82%) had cardiovascular co-morbidities, which included categories of hypertension, 

peripheral vascular disease, coronary artery disease, and heart disease. The majority of these 

participants were on cardiovascular medications, with β-blockers being the most commonly 

prescribed (79%). Fifty percent of participants had type I or type II diabetes. The blood values 

and nutritional markers were obtained from the collection which was closest in time to the 

administration of the questionnaires. While it may be questioned that an average of  2-3 

collections may provide a more representative value for each variable, the values for HgB, Kt/V, 

and nutritional markers (albumin, prealbumin, total protein, PCR) were all within the normal 

ranges reported under the Clinical Practice Guidelines (KDOQI, 2007).  

4.2 Outcome Measures 

The mean values ± standard deviation for the MAS, AAS, ESES and CDSES total and 

subscale scores are listed in Table 2. The average MAS scores were in the low 60’s with the AAS 

scores being lower by approximately 13 points. The average physical activity MAS score is 

equivalent to question #63 on the HAP, which asks whether or not the participant can walk one 

mile. The average physical activity AAS score is equivalent to question #49, which asks whether 

or not the participant is capable of sweeping. Female participants tended to have a wider gap 

between the MAS and AAS scores (∆=15.6 points) compared to their male counterparts (∆=11.7 

points). There was no statistical difference between male and female participant physical activity 

and self-efficacy scores. All participants reported moderate levels of exercise self-efficacy 

(ESES) with scores being approximately 67% of the maximum possible score. Similar moderate 

responses were observed for the total CDSES score. Within the CDSES subscale scores, 
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Table 2: HAP, ESES and CDSES Scores 

Category 
Participants 

FEMALE 
(n= 57) 

MALE 
(n= 75) 

ALL 
(n=132) 

MAS 61.7 ± 15.8 63.1 ± 15.5 62.5 ± 15.6 

AAS 46.1 ± 20.5 51.4 ± 21.3 49.1 ± 21.1 

ESES 27.3 ± 7.9 27.8 ± 7.5 27.6 ± 7.7 

CDSES Total 6.8 ± 1.8 6.9 ± 1.8 6.9 ± 1.8  

Subscale a 
- exercise regularly 5.2 ± 2.9 

 
5.7 ± 2.5 

 
5.5 ± 2.7  

Subscale b 
- information about disease 

 
6.8 ± 3.1 

 
6.7 ± 3.3 

 
6.7 ± 3.2  

Subscale c 
- help from community/family/friends 

 
7.2 ± 2.3 

 
7.2 ±2.3 

 
7.2 ± 2.3  

Subscale d 
- communicate with physician 

 
8.3 ±2.1 

 
8.0 ± 2.3 

 
8.1 ± 2.2 

Subscale e 
- manage disease in general 

 
7.4 ± 2.1 

 
7.5 ± 1.9 

 
7.5 ± 2.0 

Subscale f 
-do household chores 

 
6.5 ± 2.8 

 
7.1 ± 2.7 

 
6.7 ± 2.7  

Subscale g 
- social/recreational activities 

 
7.2 ± 2.6 

 
6.8 ± 2.7 

 
7.0 ± 2.7  

Subscale h 
- manage symptoms 5.8 ± 2.4 

 
6.0 ±2.4 

 
6.0 ± 2.4  

Subscale i 
-manage shortness of breath 

 
6.7 ± 2.9 

 
7.0 ± 3.0 

 
6.9 ± 2.9  

Subscale j 
-manage depression 7.1 ± 2.1 

 
7.2 ± 2.2 

 
7.2 ± 2.2  

Values are means ± standard deviation for the total score for MAS, AAS, ESES, CDSES with a 
potential maximum value of  94 for MAS and AAS, 40 for ESES and 10 for the CDSES and 
subscale scores for female, male, and all participants. MAS, maximum activity score; AAS, 
adjusted activity score; ESES, exercise self-efficacy scale; CDSES, chronic disease self-efficacy 
scale.  
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participants indicated the lowest confidence in subscale ‘a’ (exercising regularly) and subscale ‘h’ 

(manage symptoms).  The values for other subscales were significantly higher than these two 

subscales. The difference between all subscales and subscale ‘a’, except for subscale ‘h’, 

exceeded the clinical important difference of 1 point. There was no significant difference between 

male and female participants.  

The mean values ± standard deviation for AAS and MAS according to age are shown in 

Panels A and B respectively in Figure 1. Age was classified across decades since this had been a 

strategy employed in previous publications (Johansen et al., 2001; Fix and Daughton, 1998) thus 

allowing easier comparison of our findings to those of others. The MAS and AAS scores for all 

participants appeared to decline linearly with age. The average MAS and AAS scores for the 15-

29 age group was 83.20 ± 2.95 and 63.60 ±21.12, respectively. In the 80-92 age group the 

average MAS and AAS scores were 52.56 ± 3.85 and 37.61 ±4.36, respectively. The MAS scores 

in the two oldest age groups (70-79 and 80-92 years) were significantly lower than in the younger 

age groups up to 40-49 years, indicating that there is a significant impairment in physical activity 

and advanced age. The AAS scores in the two oldest age groups were significantly less than those 

in the 30-39 and 40-49 age groups. The 70-79 age group also had AAS scores that were 

significantly less than the 60-69 year old group. Similar trends were noted in the male and female 

MAS scores but not the AAS scores. The difference between MAS and AAS scores for the 

youngest age groups (15-29 and 30-39) and the oldest age groups (70-79 and 80-92) were not 

significantly different, suggesting that there remains a level of disruption in daily functioning 

compared to maximum energy capability in all age groups. The gap between MAS and AAS 

scores were not significantly different between male and female participants.  

The mean values ± standard deviation for MAS and AAS according to the total number 

of co-morbidities and the number of cardiovascular (CV) co-morbidities are shown in Panels A1 
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A 

 

 B 

 
Figure 1: Human Activity Profile and Age 

 Mean values ± standard deviation for the Maximum Activity Score (MAS) (Panel A), and 
Adjusted Activity Score (AAS) (Panel B) of the Human Activity Profile according to age for all, 
male, and female participants. Note no SD for 15-29 male, n=1. (*) represents significant 
difference from 15-29 years, (¥) from 30-39 years, (†) from 40-49 years, and (€) from 60-69 
years at p<0.05. 
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        A1          A2 

B1    B2    

           

Figure 2: Human Activity Profile and Co-morbidities 

True data score mean values ± standard deviation (A1and B1) and “corrected” scores via covariate analysis ± standard error (A2 and B2) for the 
Maximum Activity Score (MAS) (filled square) and Adjusted Activity Score (AAS) (filled diamond) according to the number of total co-
morbidities (Panel A) and the number of cardiovascular (CV) co-morbidities (Panel B). (Δ) represents a significant difference between MAS and 
AAS at p<0.05. (*) represents a significant difference from 0 CV co-morbidities, and (†) from 0-3 total co-morbidities at p<0.05.  
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and B1 respectively in Figure 2. Since the average age of the co-morbidity sub groups varied and 

may have influenced the effects of the co-morbidities, an analysis of covariance was performed 

with age as the covariate. Panels A2 and B2 show the corrected mean values± standard error for 

MAS and AAS according to number of total co-morbidities and number of CV co-morbidities 

respectively in Figure 2. The values for MAS and AAS were significantly lower in individuals 

with 4-6 and 7-9 total co-morbidities than those with 0-3 co-morbidities (Panel A1). The AAS 

values were significantly lower than MAS values at all points (p<0.05). The MAS values for 

those individuals with 3 and 4 CV co-morbidities and the AAS values for 3 CV co-morbidities 

were significantly less than those with no CV co-morbidities (p<0.05) (Panel B1). The AAS 

values were significantly lower than MAS values at all points. When the MAS and AAS values 

were corrected for age, there were no significant differences across categories for total co-

morbidities (Panel A2) or CV co-morbidities (Panel B2). MAS scores however remained 

significantly higher than AAS scores (p<0.05). It is also interesting to note that 45% of the 

individuals had between 4-6 co-morbidities; the next largest group being those with 0-3 co-

morbidities (27%). Thirty percent of individuals had 1 CV co-morbidity where 18% reported no 

CV co-morbidities and 21% reported 2 CV co-morbidities.   

The mean values ± standard deviation for MAS and AAS for participants with and 

without diabetes are shown in Figure 3. Individuals without diabetes had significantly greater 

levels of physical activity (MAS = 68.5±13.3, AAS = 57.9±18.9) compared to those with diabetes 

(MAS= 56.5±15.6, AAS= 40.6±21.0). The difference between MAS and AAS scores were 

significantly greater in individuals with diabetes (15.9±9.8) compared to those without diabetes 

(10.8±10.2), suggesting that individuals with ESRD and diabetes function less optimally within 

their maximal activity energy level compared to those without diabetes.  

The mean values ± standard deviation for MAS and AAS according to albumin level are 

shown in Figure 4 (Panel A1). An analysis of covariance was performed with age as the 

covariate. Panel A2 shows the corrected mean values± standard error for MAS and AAS  
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Figure 3: Human Activity Profile and Diabetes 

Mean values ± standard deviation for the Maximum Activity Score (MAS) (dark bar) and 
Adjusted Activity Score (AAS) (light bar) for patients with/without diabetes. (*) represents a 
significant difference between participants with/without diabetes at p<0.05. 

* 
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A1        A2 

     

Figure 4: Human Activity Profile and Albumin 

True data score mean values ± standard deviation (A1) and “corrected” scores via covariate analysis ± standard error (A2) for the Maximum 
Activity Score (MAS)(filled squars) and Adjusted Activity Score (AAS)(filled diamond) according to albumin level (g/L). (Δ) represents a 
significant difference between MAS and AAS. (*) represents a significant difference from 38-43 g/L at p<0.05
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according to albumin level.  The MAS and AAS scores of individuals with lower albumin levels 

(24-30 and 31-24 g/L) were significantly less than the group with the highest albumin levels (38- 

43 g/L) (Panel A1) (p<0.05). The AAS values were significantly lower than MAS values at all 

points. When the MAS and AAS values were corrected for age, there was a significant difference 

in AAS scores among the 24-30 and 31-24 g/L groups with the 38-43 g/L group (p<0.05). There 

was no significant difference among albumin levels in MAS scores (p=0.09). MAS and AAS 

were significantly different at all albumin levels with age as a factor and when age was removed 

as a covariate. However, the difference between MAS and AAS was lower as albumin levels 

increased, suggesting that with a better albumin level, individuals are able to function more 

optimally within their maximal activity level.  

The mean values ± standard deviation for MAS and AAS according to medication intake 

are shown in Figure 5 (Panel A1). An analysis of covariance was performed with age as the 

covariate. Panel A2 shows the corrected mean values± standard error for MAS and AAS 

according to medication intake. There was no difference in MAS values at any level of 

medication intake. In contrast, individuals in the highest 2 groups of medication intake (16-20 and 

21-25), had significantly lower AAS values from the lowest 2 groups (0-5 and 6-10). However, 

the 2 highest medication intake groups were also the oldest in age. When age was factored out as 

a covariate, no differences were observed for AAS scores between medication intake groups. In 

both conditions (with and without age) MAS values were greater than AAS values (p<0.05) in the 

3 middle medication intake groups.    

The mean values ± standard deviations for MAS and AAS according to dialysis vintage 

are shown in Panels A1 and B1 respectively in Figure 6. Since the average age of the vintage sub 

groups varied and may have influenced the effects of time on dialysis on MAS and AAS, an 

analysis of covariance was performed with age as the covariate. Panels A2 and B2 show the 

corrected mean values± standard error for MAS and AAS according to dialysis vintage. The 
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A1      A2 

    

 

Figure 5: Human Activity Profile and Number of Medications 

True data score mean values ± standard deviation (A1) and “corrected” scores via covariate analysis ± standard error (A2) for the Maximum 
Activity Score (MAS) (filled square) and Adjusted Activity Score (AAS) (filled diamond) according to medication intake. (Δ) represents a 
significant difference between MAS and AAS. (*) represents a significant difference from 0-5 medications, and (†) from 6-10 medications at 
p<0.05.
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A1      A2 

B1 B2  

          

Figure 6: Human Activity Profile and Total Vintage 

True data score mean values ± standard deviation (A1andB2) and “corrected” scores via covariate 
analysis ± standard error (A2andB2) for the Maximum Activity Score (MAS) (Panel A), and 
Adjusted Activity Score (AAS) (Panel B) of the Human Activity Profile according to dialysis 
vintage for all, female, and male participants. (*) represents a significant difference from >120 
months at p<0.05.  
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MAS and AAS values were significantly lower for all and male participants with a dialysis 

vintage of 13-60 months. The 13-60 vintage category also had the greatest number of participants 

representing 57% of the study sample. As dialysis vintage increased, age of the participants 

decreased, which is not unexpected since individuals who started dialysis at a younger age would 

accumulate a greater amount of dialysis time. When age was factored out as a covariate, the 

differences between vintage groups were not significant (p=0.07). In the >120 months vintage 

category, female participants had lower MAS and AAS scores compared to male participants. 

When age was factored out as a covariate, the gender difference in this dialysis vintage category 

disappeared.  

4.3 Correlation and Regression Analysis 

Test re-test scores of the HAP, ESES and CDSES scales are listed in Table 3. Only 8 

participants took part in the test re-test. Moderate to strong correlations were found between the 

test re-test scores for MAS, AAS and ESES (r= 0.63, 0.78, 0.82), with AAS and ESES having a 

significant relationship. The CDSES scale showed significant correlation between test re-test 

scores in subscales ‘a’, ‘c’, ‘d’, e’, and ‘h’. Subscale ‘i’ had the weakest correlation (r=0.23). 

While the Pearson Correlation can identify a relationship, it does not take into account differences 

in intercept. In order to account for this limitation, a paired t-test was performed and indicated 

that there were no significant differences between test re-test scores for all scales.  

 The correlation coefficients (r) between all outcome measures are listed in Table 4.  Only 

the significant coefficients are listed in the table (p<0.05). A significant moderate correlation was 

found between the ESES and CDSEStot with MAS and AAS. In the CDSES subscales, 

significant moderate to strong correlations were found in the exercise (subscale a) and household 

chores (subscale f) categories with MAS and AAS respectively. A significant strong correlation 
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Table 3: Test Re-test Scores for the Self-Report Measures 

 Test Re-test r 

MAS 61.8 ± 12.5 58.6 ± 12.2 0.63 

AAS 46.3 ± 21.3 45.4 ± 17.9 0.78* 

ESES 26.9 ± 8.6 25.5 ± 5.4 0.82** 

CDSEStot 7.6 ± 1.4 7.4 ± 1.0 0.53 

Subscale a 5.8 ± 3.3 5.4 ± 2.3 0.90** 

Subscale b 7.0 ± 4.0 8.0 ± 2.0 0.67 

Subscale c 8.1 ± 2.1 7.3 ± 2.52 0.89** 

Subscale d 8.4 ± 2.1 8.5 ± 2.1 0.80** 

Subscale e 8.0 ± 1.5 7.4 ± 1.6 0.71* 

Subscale f 7.6 ± 2.3 8.1 ± 4.1 0.62 

Subscale g 8.1 ± 2.0 7.9 ± 2.3 0.67 

Subscale h 7.0 ± 2.0 7.2 ± 1.6 0.72* 

Subscale i 9.0 ± 2.0 7.0 ± 2.0 0.23 

Subscale j 7.1 ± 2.6 7.0 ± 2.3 0.62 

MAS, Maximum Activity Score; AAS, Adjusted Activity Score; ESES, Exercise Self-efficacy 
Scale; CDSES, Chronic Disease Self-Efficacy Scale; subscale a, exercise regularly; b, 
information about disease; c, help from community/family/friends; d, communicate with 
physician; e, manage disease in general; f, do household chores; g, social/recreation activities; h, 
manage symptoms; I, manage shortness of breath; j, manage depression. (*) represents significant 
relationship at p<0.05. (**) represents significant relationship at p<0.01. 
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Table 4: Significant Correlation Coefficients among Outcome Measures 

Variables MAS AAS ESES CDSES 
sub- 
scale 

sub- 
scale 

sub- 
scale 

sub- 
scale 

sub- 
scale 

sub- 
scale 

sub- 
scale 

sub- 
scale 

sub- 
scale 

sub- 
scale 

n= 132        tot  a b  c  d  e  f  g  h   i j  
MAS 1 0.89 0.50 0.45 0.51 - - - 0.34 0.53 0.33 0.37 0.37 0.34 

AAS   1 0.53 0.52 0.58 - - - 0.44 0.66 0.40 0.41 0.38 0.39 

ESES     1 0.67 0.71 0.31 0.33 0.20 0.48 0.63 0.53 0.58 0.45 0.51 

CDSEStot       1 0.71 0.65 0.62 0.52 0.79 0.80 0.76 0.83 0.67 0.76 

subscale a         1 0.33 0.32 0.21 0.46 0.66 0.51 0.56 0.48 0.40 

subscale b           1 0.46 0.35 0.48 0.35 0.33 0.47 0.29 0.49 

subscale c             1 0.33 0.38 0.31 0.43 0.46 0.35 0.43 

subscale d               1 0.46 0.23 0.32 0.30 0.23 0.39 

subscale e                 1 0.65 0.58 0.61 0.46 0.60 

 subscale f                   1 0.66 0.66 0.53 0.56 

subscale g                     1 0.72 0.38 0.52 

subscale h                       1 0.53 0.60 

subscale i                         1 0.45 

subscale j                           1 

MAS, Maximum Activity Score; AAS, Adjusted Activity Score; ESES, Exercise Self-efficacy Scale; CDSES, Chronic Disease Self-Efficacy 
Scale and subscales. Bolded values indicate the correlation coefficient values of greatest interest.
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was found between ESES and the exercise category (subscale a) in the CDSES (r= 0.71).   

The correlation coefficients (r) comparing all outcome measures were separated in low 

(A), moderate (B), and high-functioning (C) individuals in Table 5. At the top of each chart, MAS 

scores were divided into low (11-55), moderate (56-74) and high-functioning (75-88) with the 

subsequent AAS and ESES scores following. At the bottom of each chart, AAS scores were 

divided into low (3-39), moderate (40-70) and high-functioning (71-87) with the subsequent 

MAS and ESES scores listed.  In low-functioning MAS scores (A), there were no significant 

correlations between MAS and outcome measures. However, the associated AAS scores show a 

moderate significant correlation with most self-efficacy scores. With low-functioning AAS scores 

(A), stronger correlations were observed between AAS and CDSEStot and subscales ‘a’, ‘e’, and 

‘f’ compared to that with MAS. Interestingly, ESES showed moderate correlations with both 

CDSEStot and subscale ‘a’ (exercising regularly) when either low functioning MAS or AAS 

scores were used. Moderate functioning MAS scores (2), showed significant low to moderate 

correlations with ESES, CDSEStot, subscale ‘f’, ‘h’, and ‘j’ as did the associated AAS score. No 

significant correlations were found between AAS and MAS and self-efficacy scores when 

moderate functioning AAS values were used (2), except for a low correlation between AAS and 

ESES. The majority of both high-functioning MAS and AAS scores (3), showed a negative 

correlation among self-efficacy scores. The narrow range of values in this category, which were 

at the upper end of the HAP and self-efficacy scales, may have lead to an artifact of a negative 

correlation. Had a greater span of values been used, a negative correlation may not have ensued.  

Correlations were determined between the following potential contributing factors to 

physical activity: age, number of co-morbidities, number of CV co-morbidities, dialysis vintage, 

number of medications, Kt/V, total protein, albumin, pre albumin, HgB, and PCR. As the r values 

for Kt/V, hemoglobin levels and PCR were not significant, they were not listed in Table 6 nor 

included in the regression analysis. The significant correlations are listed in Table 6. Age had the 
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Table 5: Multiple Correlation Matrix Outcome Measures for Low/Moderate/High Functioning 

A. Low-functioning  

Variables 
 

 
MAS 

 
AAS ESES 

  
CDSES 

 Tot 

sub- 
scale 

a 

sub- 
scale 

b 

sub- 
scale 

c 

sub- 
scale 

d 

sub- 
scale 

e 

sub- 
scale 

f 

sub- 
scale 

g 

sub- 
scale 

h 

sub- 
scale 

i 

sub- 
scale 

j 
MAS 

n=40 (11-55) 
  

0.69** 0.22 0.31 0.26 0.19 0.10 0.21 0.28 0.30 0.15 0.14 0.26 0.33* 
AAS   0.41** 0.53** 0.46** 0.32* 0.15 0.30 0.46** 0.59** 0.41** 0.38** 0.30* 0.43** 
ESES    0.58** 0.69** 0.31* 0.28 0.18 0.40** 0.59** 0.54** 0.56** 0.28 0.37* 
AAS 

n=44 (3-39) 
 

0.72** 
 

0.22 0.42** 0.38** 0.28 0.02 0.33* 0.38** 0.41** 0.20 0.20 0.32* 0.26 
MAS   0.29 0.35* 0.41** 0.14 0.063 0.22 0.23 0.24 0.23 0.21 0.34* 0.20 
ESES    0.58** 0.75** 0.33* 0.20 0.13 0.29* 0.59** 0.43** 0.57** 0.27 0.37** 

 

B. Moderate-functioning 

Variables 
 

 
MAS 

 
AAS ESES 

  
CDSES 

 Tot 

sub- 
scale 

a 

sub- 
scale 

b 

sub- 
scale 

c 

sub- 
scale 

d 

sub- 
scale 

e 

sub- 
scale 

f 

sub- 
scale 

g 

sub- 
scale 

h 

sub- 
scale 

i 

sub- 
scale 

j 
MAS 

 n=54(56-74) 
  

0.83** 0.43** 0.43** 0.23 0.21 0.23 0.16 0.30* 0.35** 0.25* 0.43** 0.18 0.43** 
AAS   0.38** 0.42** 0.25 0.10 0.12 0.14 0.45** 0.49** 0.23 0.36** 0.20 0.48** 
ESES    0.59** 0.57** 0.29* 0.42** 0.10 0.37** 0.46** 0.31* 0.44** 0.35** 0.49** 
AAS 

n=55(40-70) 
 

0.77** 
 

0.32* 0.15 0.22 0.009 -0.086 0.05* 0.19 0.11 0.10 0.21 0.067 0.22 
MAS   0.25 0.021 0.054 0.014 -0.012 -0.032 -0.034 -0.052 -0.056 0.13 0.025 0.13 
ESES    0.51** 0.50** 0.22 0.43** 0.12 0.37** 0.36** 0.38** 0.38** 0.37** 0.41** 
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C. High-functioning 

Variables 
 

 
MAS 

 
AAS ESES 

  
CDSES 

 Tot 

sub- 
scale 

a 

sub- 
scale 

b 

sub- 
scale 

c 

sub- 
scale 

d 

sub- 
scale 

e 

sub- 
scale 

f 

sub- 
scale 

g 

sub- 
scale 

h 

sub- 
scale 

i 

sub- 
scale 

j 
MAS  

n=38 (75-88) 

  
0.26 -0.48** -0.30 -0.27 -0.35 0.018 -0.20 -0.13 -0.20 -0.36* -0.19 -0.32* -0.28 

AAS   -0.020 0.17 0.34* -0.0007 0.031 0.043 0.20 0.55** 0.13 0.019 0.075 -0.04 
ESES    0.75** 0.67** 0.42** 0.37* 0.50** 0.60** 0.56** 0.69** 0.69** 0.64** 0.72** 
AAS  

n=33 (71-87) 

 
0.79** 

 
-0.24 -0.25 0.11 -0.23 -0.21 -0.41* -0.091 0.070 -0.31 -0.15 -0.21 -0.26 

MAS   -0.39* -0.25 0.04 -0.16 -0.12 -0.36 -0.80 0.033 -0.37* -0.17 -0.26 -0.28 
ESES    0.75** 0.60** 0.44** 0.30 0.55** 0.60** 0.47** 0.57** 0.60** 0.59** 0.60** 

 
MAS, Maximum Activity Score; AAS, Adjusted Activity Score; ESES, Exercise Self-efficacy Scale; CDSES, Chronic Disease Self-Efficacy 
Scale; subscale a, exercise regularly; b, information about disease; c, help from community/family/friends; d, communicate with physician; e, 
manage disease in general; f, do household chores; g, social/recreation activities; h, manage symptoms; I, manage shortness of breath; j, manage 
depression. (*) represents significant relationship at p<0.05. (**) represents significant relationship at p<0.01.
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Table 6: Correlation Coefficients of Potential Contributing Factors to Physical Activity 

  Age # Co-morb # CV # Meds Tot.Vintage Albumin Prealb 

MAS -0.53** -0.26** -0.28** -0.36** 0.28** 0.38** 0.23** 

AAS -0.45** -0.26** -0.23** -0.39** 0.34** 0.42** 0.30** 

# Co-morb, total number of co-morbidities; #CV, number of cardiovascular co-morbidities; 
#meds, total number of medications; tot.vintage, dialysis vintage; prealb, prealbumin; MAS, 
maximum activity score; AAS, adjusted activity score   (**) represents significant relationship at 
p<0.01. 

 

 

 

 

 

 

 

 

 

 

 

 



  

  56 

strongest correlation with MAS (r=-0.53) and AAS (r=-0.45) followed by the relationship with 

MAS (r=0.38) and AAS (r=0.42) with albumin.  

4.3.1 Prediction of Exercise Behaviour 

The outcomes of the forward stepwise linear regression to test our predicted models of 

physical function are listed in Table 7 and Table 8. A model using each of the two self-report 

physical function measure (AAS, MAS) as dependent variables with the two independent 

variables of ESES and CDSEStot and subscales was tested (Table 7). Another model including 

contributing factors, such as age number of medications and albumin scores, was included in the 

stepwise linear regression (Table 8). Looking at self-efficacy as the sole predictor, MAS was best 

predicted by subscale ‘f’ (r²=0.28), followed by ESES, with an adjusted r² of 0.33. This means 

that one’s confidence in doing household chores and in exercising can account for 33% of the 

variable in the MAS scores. AAS was best predicted by subscale f (r²=0.44), followed by 

subscale a, with an adjusted r² of 0.47. This means that one’s confidence in doing household 

chores and in exercising can account for 47% of the variable in the AAS scores. The examination 

of contributing factors revealed that MAS was best predicted by age (r²=0.31), followed by ESES 

and subscale ‘f’, with an adjusted r² of 0.51. AAS was best predicted by subscale ‘f’ (r² = 0.45), 

followed by age, subscale ‘a’, CDSEStot, subscale ‘j’, and albumin with an adjusted r² of 0.59. 

Therefore, the addition of age enhanced the prediction of MAS to 51% and the addition of age 

and albumin increased the prediction of AAS to 59%.
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Table 7: Regression Models of Physical Activity- Self-Efficacy Alone 

Dependent 
Variable 

Independent 
Variable Adjusted R² 

Standard Error 
of Estimate P 

 
MAS 

subscale f 0.28 0.53 <0.001 

ESES 0.33 0.19 0.003 
TOTAL r² = 0.33 

 
 

AAS 
subscale f 0.44 0.66 <0.001 

subscale a 0.47 0.67 0.004 
TOTAL r² = 0.47 

 

Table 8: Regression Models of Physical Activity- Self-Efficacy and Contributing Factors 

Dependent 
Variable 

Independent 
Variable Adjusted R² 

Standard Error 
of Estimate P 

MAS Age 0.31 0.46 0.012 

ESES 0.49 0.06 <0.001 

subscale f 0.51 0.15 <0.001 
TOTAL r² = 0.51 

AAS 
subscale f 0.45 0.79 <0.001 

Age 0.52 0.08 <0.001 

subscale a 0.54 0.66 <0.001 

 CDSEStot 0.56 1.61 0.002 

 subscale j 0.56 0.92 0.02 

 Albumin 0.59 0.38 0.03 
TOTAL r² = 0.59 

MAS, Maximum activity score; AAS, Adjusted Activity Score; subscale f, household chores 
subscale; ESES, exercise self-efficacy scale; subscale a, exercise subscale ; CDSEStot, chronic 
disease self-efficacy total score; subscale j, manage depression
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Chapter 5 

Discussion 

5.1 Primary Findings 

The purpose of this study was to determine the relationship between self-efficacy and 

physical activity levels as well as the factors that can influence this relationship in a sample of 

individuals with ESRD. The relationship between other contributing factors and physical activity 

was also examined. The primary findings of the current study indicated that age played a 

significant role in the physical activity level of individuals with ESRD. Both MAS and AAS 

tended to decrease with age with AAS being significantly lower than MAS among all age groups. 

Contributing factors, which included total number of co-morbidities, number of CV co-

morbidities, dialysis vintage and number of medications, had no impact on physical activity level 

when corrected for age. Lower albumin levels (24-30 and 31-34 g/L) however, were associated 

with lower AAS scores as compared to higher albumin levels (38-43 g/L). Both MAS and AAS 

scores for individuals with diabetes were significantly lower than in those without diabetes. 

Moreover, the difference between MAS and AAS scores for individuals with diabetes was 

significantly greater than those in non-diabetics. Forward stepwise regression analysis revealed 

that self-efficacy contributed to 33% of the variability in MAS and 47% of the variability in AAS. 

When other contributing factors were added to the regression analysis, both age and self-efficacy 

accounted for 51% of the variability in MAS and age, albumin and self-efficacy accounted for 

59% of the variability in AAS. These results suggest that in the ESRD population, physical 

activity can be substantively influenced by an individual’s age, belief in his/her ability to be 

physically active, and nutritional status.  
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There was a trend for MAS and AAS to decrease with age; however, only the scores in 

the two oldest age groups were significantly greater than in the younger age groups (MAS 15-39; 

AAS 30-49). Similar results were found by Stack and Murthy (2008) who also used self-report 

measures to measure physical activity in the ESRD population. They found that individuals who 

reported fewer limitations in moderate and vigorous physical activity had a negative correlation 

with age (OR=0.67, CI=0.61-0.74, per 10 years). Johansen et al. (2000; 2001) also found a 

similar correlation between physical activity and age using physical performance measures, 

which included gait speed and stair climbing (r=-0.62, p<0.0001) (Johansen et al., 2001) and 

physical activity measures using accelerometry (r=-0.65, p<0.0001) (Johansen et al., 2000). In 

the current study, the average MAS and AAS scores were 62.5±15.6 and 49.1±21.0 (SD), 

respectively, which are in agreement with others using a similar age range of ESRD participants 

(Johansen et al., 2001; Fix and Daughton, 1998). In the youngest age group (15-29 years), while 

the MAS value was not noticeably lower compared to healthy individuals of the same age 

(ESRD: 83.2±2.95, healthy: 88.6±5.8, SD), the AAS was substantively less (ESRD: 63.6±21.2, 

healthy: 86.3±6.7, SD) (healthy: Fix and Daughton, 1998). This widened gap between MAS and 

AAS indicates that even younger adults with ESRD function less optimally within their maximal 

energy capacity as compared to healthy individuals. At the older end of the age spectrum (>60 

years of age), both MAS and AAS were lower and the difference between MAS and AAS scores 

was also wider in the ESRD population compared to the healthy population (MAS: ESRD= 

58.3±15.1, healthy: 75.7±6.2 and AAS: ESRD=44.0±19.7, healthy=71.6±7.1, SD) (healthy: Fix 

and Daughton, 1998). Furthermore, the difference between MAS and AAS scores among younger 

and older age groups averaged Δ=13.5 points indicating that functional impairment due to the 

disease impacted individuals to the same extent at any age. This trend has been observed in 

previous studies of ESRD with similar differences between MAS and AAS scores (Δ=15 points, 
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range=22-87 years) (Johansen et al., 2001), (Δ=12 points, range=22-83 years) (Fix and Daughton, 

1998). To our knowledge, this is the first report to indicate the extent to which physical activity is 

disrupted relative to maximum energy capability and that this did not differ across age. 

Kt/V, PCR and HgB values had no significant correlation with physical activity levels 

(MAS and AAS) indicating that dialysis dose, protein catabolism nor hemoglobin values were 

significant contributors to physical function in the ESRD population. Previous studies have found 

similar results with Kt/V, PCR and physical activity in ESRD (Zamojska et al., 2006; Johansen et 

al., 2001; Rebello et al., 1998). The lack of a significant association between activity level and 

Kt/V makes uremia alone, a previously hypothesized reason for decreased physical activity, a less 

likely explanation (Johansen et al., 2000). Zamojska et al. (2006) however, found that HgB 

showed a significant relationship and contributed to the prediction of the number of steps taken 

by individuals with HD (r=0.44, p=0.001). Rebello et al., (1998) found similar results using the 

SF-36 Physical Function dimension (r=0.27, p<0.01). While the Kt/V values in previous studies 

were similar compared to our current study, the average HgB were not provided by Zamojska et 

al.(2006) and were substantially lower in Rebello et al.(1998) (99.0±15.0 g/L). Therefore, the 

values found by Zamojska et al.(2006) may be different to those in our study and as seen in 

Rebello et al.(1998), thus influencing the correlation between HgB and physical activity.  

Furthermore, in Rebello et al. (1998), the range of HgB values were greater (SD of ±15.0) 

compared to our study (SD of ±10.0). When HgB is maintained at higher levels in individuals 

with ESRD, it may no longer be a factor in influencing physical activity level.  

Contributing factors, which included total number of co-morbidities, total number of 

cardiovascular co-morbidities, dialysis vintage, prealbumin, and number of medications, had no 

impact on physical activity levels (MAS or AAS) when corrected for age. To our knowledge, no 

study has measured the relationship between prealbumin and physical activity. Rebollo et al., 
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(1998) found that dialysis vintage, had a significant correlation with the SF-36 Physical Function 

dimension (r=-0.22, p<0.05).  Johansen et al., (2001) found no correlation between dialysis 

vintage and gait speed and accelerometry; however they did find a significant correlation with the 

number of CV co-morbidities and gait speed (r=-0.53, p=0.0001) as well as number of CV co-

morbidities with physical activity using accelerometry (r=-0.45, p=0.004); both being stronger 

correlations compared to those found in our current study. Furthermore, a combination of age, 

Kt/V, albumin and number of CV co-morbidities explained 45-52% of the variability in physical 

performance (Johansen et al., 2001). Possible reasoning for the differences in results from the 

current study and the two previous studies may have been the age of the participants and the 

measures of physical activity (objective measures vs. self-report measures). This is especially true 

in the study by Rebollo et al.(1998), as the age range was 65-75 years with a mean of 71 years, 

which was substantially older and smaller compared to the current study. To our knowledge, no 

previous studies have examined the relationship between the number of medicines used and level 

of physical activity in the ESRD population. In healthy populations a significant negative 

correlation between medication and physical activity has been found (Bertoldi et al., 2006; Bardel 

et al., 2000). Using participants from Brazil with excellent health status (n=3,182), Bertoldi et al., 

(2006) found that the proportion using three or more drugs was higher among inactive 

participants (P < 0.001); therefore high level of physical activity, as measured by the International 

Physical Activity Questionnaire, was associated with lower medication utilization. Results did not 

change once adjusted for age. Similar results were found in women aged 35–65 years with good 

health, where there was a higher frequency of medication use in the less active group in the crude 

analysis (45.7%, p<0.01) (Bardel et al., 2000). Similar to our findings however, the association 

between medications and physical activity was no longer significant after adjusting for age. 
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Albumin was the sole contributing factor that showed a significant relationship with 

physical activity.  Specifically, the AAS scores in individuals with albumin levels of 24-30 and 

31-34 g/L were significantly less than in those with albumin levels of 38-43 g/L. While 

measuring physical activity using a pedometer, Zamojska et al. (2006), found a similar positive 

correlation to our MAS score and serum albumin (r=0.32, p=0.01). Johansen et al., (2000) found 

a stronger correlation when accelerometry was used as a measure of physical activity (r=0.58, 

p=0.003). While measuring physical function using gait speed, Johansen et al. (2001), found a 

similar positive correlation to our AAS score and serum albumin (r=0.44, p=0.002). Furthermore, 

Stack and Murthy (2008) found a correlation between albumin and those individuals who had 

fewer limitations in moderate and vigorous activity (OR=1.69, CI=1.34-2.14). Using the HAP, 

the United States Renal Data System (USRDS) indicated that physical activity was associated 

with serum albumin levels, with greater participation in physical activity among participants with 

higher serum albumin concentrations (range: 29.3 (inactive) to 34.7 (active) g/L, p<0.001), which 

complements the findings of the current study (USRDS, 2009). These findings suggest that lower 

levels of albumin are associated with individuals who are less physically active, which may 

impact everyday functional ability. Low levels of albumin in people with ESRD are strongly 

predictive of serious complications such as an increased susceptibility to infection (RR, 0.19 

[0.09 -0.41] per g/L, p<0.001) and increased mortality (r=0.26, p<0.01) (Allom et al., 2003; 

Shinaberger et al., 2006; Johansen et al., 2001). Of the laboratory variables from n=1,522 PD 

participants and n=16,464 HD participants, low serum albumin (less than 35 g/L) was most 

highly associated with death probability where death risk exceeded 3.5 -4 times that of persons 

with albumin  greater than 40 g/L (Lowrie et al., 1995). It is possible that the negative impact of 

this nutritional indicator on mortality may, in part, be mediated through a reduction in physical 

activity levels (Stack and Murthy, 2008; Johansen et al., 2003).  On the other hand, reduced 
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physical activity and evidence of poor nutritional status both may be markers of a generally less 

healthy state that leads to higher mortality (Johansen et al., 2000). Albumin has been proposed as 

a marker of nutritional status and of inflammation in this population (Johansen et al., 2001). Up 

to one-third of individuals with HD or PD experience malnutrition (Pupim et al., 2006) and 

muscle wasting (Johansen et al., 2003), which is often related to poor nutritional intake, increased 

losses of nutrients via dialysate and/or protein catabolism through inflammation. Data on the 

intersection of physical activity, nutritional status, and inflammation show that serum albumin 

was strongly associated with participation in physical activity, but there was no significant 

relationship with either C-reactive protein (CRP) or and alpha-1 acid glycoprotein (AAG) and 

physical activity (r=-0.14, p=0.38), suggesting that the nutritional rather than the inflammatory 

component of albumin may be the dominant correlate of physical activity (Hung et al., 2003; 

USRD, 2009).  

Fifty percent of our study population was diagnosed with diabetes, which was higher than 

40% of the general ESRD population reported by Canadian Organ Replacement Register (CORR) 

(CIHI, 2009). Convenience sampling may have contributed to the greater percentage of 

participants with diabetes in the current study. Both MAS and AAS were significantly lower in 

those with diabetes compared to those without diabetes; the difference in scores between MAS 

and AAS was also significantly greater, indicating that those with diabetes function less optimally 

within their maximal energy capacity than non-diabetics.  The USRDS found similar results 

where those with diabetes had a significantly lower physical activity level and a significantly 

wider difference among MAS and AAS scores (without: ∆=14.5 points; with: ∆=19.5 points, 

p<0.05) (USRDS, 2009).  Our current study does not determine whether individuals with ESRD 

and diabetes have lower physical activity levels due to co-morbidities that come with diabetes or 

whether individuals with ESRD and lower physical activity levels have an increased risk of 
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diabetes. Manson et al. (1992), suggests that the incidence of diabetes is inversely related to the 

frequency of vigorous exercise. During a 5-year follow-up of US  male physicians (n=21.271), 

incidence rates ranged from 369 cases per 100,000 person-years in men who exercised less than 

once weekly to 214 cases per 100,000 person-years in those who exercised at least five times per 

week (p<0.001). Further investigation is warranted regarding the lower MAS and AAS scores in 

those with diabetes versus those without diabetes in the ESRD population. 

A moderate correlation existed between MAS and AAS and the ESES and CDSES total 

scores (MAS: ESES r=0.50, CDSES total r=0.45; AAS: ESES r=0.53, CDSES total r=0.52). 

From a clinician’s viewpoint, this finding may suggest that only one questionnaire needs to be 

used to determine self-efficacy in relation to physical activity level. In this instance, the option 

would be to use the shorter questionnaire (ESES). However, once MAS and AAS were stratified 

by low, moderate and high-functioning scores, CDSES total had the greater correlation with both 

MAS and AAS. In moderate-functioning participants, there were similar correlations between 

self-efficacy measures and MAS/AAS. In high-functioning participants, there was actually a 

negative relationship between self-efficacy scores and MAS/AAS, perhaps due to the narrow 

range of values in this category causing a negative correlation. Therefore, the relationship 

between the different types of self-efficacy measures and physical activity may vary depending 

on the physical activity of the individual.   

To our knowledge, the relationship between self-efficacy and physical activity in the 

ESRD population has not been examined. One’s confidence in doing household chores and one’s 

confidence in exercising could account for 33% of the variability in MAS and 47% of the 

variability in AAS. Not only does self-efficacy account for about one third of one’s maximal 

energy capability, it can have a substantive influence on one’s everyday activity level. Of interest 

was the consistent contribution of subscale ‘f’ of the CDSES (one’s confidence in doing 
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household chores) to AAS when the contribution of self-efficacy alone or in combination with 

other contributing factors was examined. AAS can be viewed as one’s everyday functional 

ability, of which household chores may be a large component. As the ESRD population has been 

documented in doing little physical activity beyond ADL’s (Stack and Murthy, 2008; Painter et 

al., 2000; Fassett et al., 2009; O’Hare  et al., 2003), it is of no surprise that subscale f could 

predict a substantial amount of the variability of AAS 

The addition of other contributing factors to the equation indicated that age was a 

common component for both the MAS and AAS. More importantly however, was the fact that 

self-efficacy (one’s confidence in doing household chores, exercising, managing depression and 

one’s general confidence), age and albumin could account for almost 59% of variability in AAS. 

These data indicate that everyday physical activity levels can be significantly impacted by one’s 

self-efficacy, age, and serum albumin level.   

5.2 Clinical Relevance 

The results of this study indicate that perceived self-efficacy is a contributing factor to 

one’s physical activity level, with age and albumin being contributing factors as well. Physical 

activity has been shown to attenuate some of the negative consequences of ESRD. Since self-

efficacy is a substantive contributor to physical activity level, therapy focusing on increasing 

physical activity should include strategies for enhancing self-efficacy. Strategies may include 

identifying and emphasizing a participant’s past and present success or achievement, advising the 

participant to observe successful behaviours of other participants, giving positive feedback on 

participant’s efforts, and encouraging individuals to adopt healthy behaviors (Bandura, 1997). 

Painter et al. (2004) found that health practitioners do not practice motivational strategies, let 

alone enhancing self-efficacy, with 24% never or rarely encouraging individuals to exercise, and 

only 32% regularly encouraging individuals to exercise (n=100).  The absence of physicians’ 
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recommendations that individuals participate in regular exercise as part of their health promotion 

poses a barrier to individuals’ participation in exercise (Kontos et al., 2007). Therefore, a 

potential solution in increasing physical activity levels is to educate practitioners in promoting 

physical activity and in ways to increase self-efficacy in individuals with ESRD. One such 

program is on the right track in promoting self-efficacy, which is the Chronic Disease Self-

Management Program (Lorig et al., 1996). The Chronic Disease Self-Management Program, 

which designed the CDSES, consists of exercise training, relaxation, appropriate use of joints, 

medication and individual physician communication and problem solving. Recognition of the 

benefits of an intra-dialytic exercise program may also be a way to promote increased physical 

activity as few renal units across Canada have an in-house program for exercise. These findings 

may be extrapolated in recommending interventions earlier in the chronic kidney disease 

spectrum to prevent such a decline in physical function in renal patients.  

Furthermore, since low levels of albumin were associated with lower physical activity 

levels, health care professionals need to be alert to these declining levels and the factors which 

influence albumin in order to implement strategies to restore albumin levels and potentially 

optimise daily activity levels. Increasing physical activity in the dialysis population could result 

in improved physical functioning and rehabilitation (Johansen et al., 2000). Since physical 

functioning has been identified as an important determinant of QOL (Painter et al., 2000), 

improvements in physical functioning could translate, in turn, to an enhanced QOL (Johansen et 

al., 2000).  

5.3 Limitations 

A limitation to physical activity self-report questionnaires is that people commonly over 

report physical activity and underestimate sedentary pursuits due to the social desirability of 

reporting particular behaviors (Davidson and Morton, 2007). For those who took the 



 

  67 

questionnaires home, individuals may have discussed with others the responses that they chose. 

For those who were read to, a potential of basing their responses according to the expressions of 

the Student Investigators may have misrepresented their true activity level. Therefore, 

questionnaires may not reflect the exact level of physical activity of the individual. Over or 

under-reporting one’s self-efficacy could have occurred for the above reasons as well.  

A threat to internal validity was the selection procedure, as a convenience sample was 

used. Without randomization, there may not be a representative sample to provide a 

generalization to the population. Volunteer bias may also have occurred where those individuals 

who are severely limited due to their disease may not have participated, thus eliminating data 

from the lower end of the physical activity scale. Some individuals were always asleep when data 

collection occurred despite repeat visits to the renal units. Again, these individuals may have been 

in the lower physical activity range. The above two issues may have skewed our results towards a 

higher activity level.  Further, the Kingston renal population is quite homogenous compared to 

other regions and may not reflect the racial and cultural diversity of renal failure patients. 

However, the demographic profile of our population was similar to that published in CORR 

reports (CIHI, 2009).  

Depression has been shown to be linked with physical inactivity in the renal failure 

population (Altintepe  et al., 2006; Chikotas et al., 2006). This factor was not included in the 

current study and therefore we may have missed a critical contributor to physical activity levels. 

The decision not to include another variable and thus another self-report questionnaire was 

balanced with the negative impact on recruitment in which individuals may decline to participate 

if they have to complete too many questionnaires.  
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5.4 Future Directions 

The results of this study demonstrate that in the ESRD population, physical activity levels 

can be substantively influenced by an individual’s belief in his/her ability to perform a given task, 

while factoring in the individual’s age and albumin level. An exercise intervention aimed to 

determine whether a relationship between a change in physical activity level and self-efficacy can 

be observed may strengthen the tie between self-efficacy and physical activity. Furthermore, a 

study following a self-help intervention to promote self-efficacy versus physical therapy 

intervention programs may help to identify the role of self-efficacy in optimizing function in the 

ESRD population.  
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Appendix A 

Participation Demographic and Medical Information 

Gender: __________ 

PARTICIPANT DEMOGRAPHIC INFORMATION 

 
Date of Birth: __________         Age: ________ 
 
Kt/V: ____________          
 
Primary Diagnosis: ______________________________________________________________ 
 
Previously Received Kidney Transplant (circle):   Y / N       
 
Treatment History (including current): 
 

 
Type of Dialysis 

(HD or PD) 

Location of Fistula  
( L/ R arm or central 

line) 

 
Dialysis Start Date 

 
Dialysis Vintage 

(months) 
 
 

   

 
 

   

 
 

   

 
 

   

 
 
 
MEDICATIONS NOTES 
Name: 
 

Type: 

Name: 
 

Type: 

Name: 
 

Type: 

Name: 
 

Type: 

Name: 
 

Type: 



 

  76 

Name: 
 

Type: 

COMORBIDITY NOTES 
 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

OTHER RELEVANT INFORMATION: 
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Appendix B 

Human Activity Profile 

Please use the following instructions when making your responses: 

Check Column 1 (“Still Doing This Activity”) if: 
You completed the activity unassisted the last time you had the need or 
opportunity to do so. 

  
Check Column 2 (“Have Stopped Doing This Activity”) if: 

You have engaged in the activity in the past, but you probably would not 
perform the activity today even if the opportunity should arise.  

  
Check Column 3 (“Never Did This Activity”) if: 
 You have never engaged in the specific activity.  
 

 
 Still Doing 

This  

Activity 

Have Stopped  

Doing This 

Activity 

Never Did 

This 

Activity 

1. Getting in and out of chairs or 

    bed (without assistance) 

   

2. Listening to the radio    

3. Reading books, magazines or newspapers    

4. Writing (letters, notes)    

5. Working at a desk or table    

6. Standing (for more than one minute)    

7. Standing (for more than five)    

8. Dressing or undressing (without assistance)    

9. Getting clothes from drawers 
    or closets 

   

10. Getting in or out of a car  
      (without assistance)     

   

11. Dining at a restaurant    

12. Playing cards/table games    
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13. Taking a bath (no assistance needed)    

14. Putting on shoes, stockings or socks 

      (no assistance needed) 

   

15. Attending a movie, play, church event 

      or sports activity 

   

16. Walking 30 yards (27 meters)    

17. Walking 30 yards (non-stop)    

18. Dressing/undressing  
     ( no rest or break needed)  

   

19. Using public transportation or driving a car           
(100 miles or less) 

   

20. Using public transportation or driving a care 
       (99 miles or more) 

   

21. Cooking your own meals    

22. Washing or drying dishes    

23. Putting groceries on shelves    

24. Ironing or folding clothes    

25. Dusting/polishing furniture or polishing cars    

26. Showering    

27. Climbing six steps    

28. Climbing six steps (non-stop)    

29. Climbing 9 steps    

30. Climbing 12 steps    

31. Walking ½ block on level ground    

32. Walking ½ block on level ground (non-stop)    

33. Making a bed (not changing sheets)    

34. Cleaning windows    

35. Kneeling, squatting to do light work    

36. Carrying a light load of groceries    

37. Climbing nine stops (non-stop)    
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38. Climbing 12 steps (non-stop)    

39. Walking ½ block uphill    

40. Walking ½ block uphill (non-stop)    

41. Shopping (by yourself)    

42. Washing clothes (by yourself)    

43. Walking one block on level ground    

44. Walking two blocks on level ground    

45. Walking one block on level ground  

     (non-stop) 

   

46. Walking two blocks on level ground 

     (non-stop) 

   

47. Scrubbing (floors, walls, or cars)    

48. Making beds (changing sheets)    

49. Sweeping    

50. Sweeping (5 minutes non-stop)    

51. Carrying a large suitcase or bowling  
     (one line) 

   

52. Vacuuming carpets    

53. Vacuuming carpets (5 minutes non-stop)    

54. Painting (interior/exterior)    

55. Walking six blocks on level ground    

56. Walking six blocks on level ground  
     (non-stop) 

   

57. Carrying out the garbage    

58. Carrying a heavy load of groceries    

59. Climbing 24 steps    

60. Climbing 36 steps    

70. Climbing 24 steps (non-stop)    

71. Climbing 50 steps    

72. Shoveling, digging or spading    
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73. Shoveling, digging, or spading (non-stop)    

74. Climbing 50 steps (non-stop)    

75. Walking three miles or golfing 18 holes  
      without a riding cart 

   

76. Walking three miles (non-stop)    

77. Swimming 25 yards    

78. Swimming 25 yards (non-stop)    

79. Bicycling one mile    

80. Bicycling two miles    

81. Bicycling one mile (non-stop)    

82. Bicycling two miles (non-stop)    

83. Running or jogging ¼ mile    

84. Running or jogging ½ mile    

85. Playing tennis or racquetball    

86. Playing basketball (game play)    

87. Running or jogging ¼ mile (non-stop)    

88. Running or jogging ½ mile (non-stop)    

89. Running or jogging one mile    

90. Running or jogging two miles    

91. Running or jogging three miles    

92. Running or jogging one mile in 12 minutes 
       or less            

   

93. Running or jogging two miles in 20  
      minutes or less 

   

94. Running or jogging three miles in 30 
      minutes or les 
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FOR RESEARCH PROJECT STAFF ONLY 

MAS = Highest item number answered Still Doing 

 

Maximum Activity Score (MAS) 

Adjustment= Total number of Stopped Doing responses below the MAS 

 

Adjustment 

AAS = MAS - Adjustment 

 

Adjusted Activity Score (AAS)  
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Appendix C 

Exercise Self-Efficacy Scale 

Please Read all of the following statements and indicate by circling the most appropriate answer 

how confident you are with regard to carrying out regular physical activities and exercise. Rate 

your answers according to the following 4-point scale.  

1= Not True at All       2= Rarely True       3= Moderately True       4= Always True 

I am confident… 

1. That I can overcome barriers and challenges with regard to 
physical activity and exercise if I try hard enough. 

1         2         3         4 

2. That I can find means and ways to be physically active and  
exercise. 

1         2         3         4 

3. That I can accomplish my physical activity and exercise  
goals that I set. 

1         2         3         4 

4. That when I am confronted with a barrier to physical activity  
or exercise I can find several solutions to overcome this barrier. 

1         2         3         4 

5. That I can be physically active or exercise even when I am 
 tired. 

1         2         3         4 

6. That I can be physically active or exercise even when I am  
feeling depressed.  

1         2         3         4 

7. That I can be physically active or exercise without the support  
of my family or friends. 

1         2         3         4 

8. That I can be physically active or exercise without the help of 
 a therapist or trainer. 

1         2         3         4 

9. That I can motivate myself to start being physically active or  
exercising again after I’ve stopped for a while.  

1         2         3         4 

10. That I can be physically active or exercise even if I had no  
access to a gym, exercise, training, or rehabilitation facility.  
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Appendix D 

Chronic Disease Self-Efficacy Scale 

Please Read all of the following statements and indicate by circling the most appropriate answer 

how confident you are with regard to carrying out various activities regularly at the present time. 

Rate your answers according to the following 10-point scale.  

 

Not at all        1     2     3      4     5     6     7     8     9     10         Totally  

               Confident                                    Confident 

 

 Rating 

1. How confident are you that you can keep the fatigue caused by your 
disease from interfering with the things you want to do? 

 

 

2. How confident are you that you can do gentle exercises for muscle 
strength and flexibility three to four times per week (range of motion, 
using weights, etc.)? 

 

 

3. How confident are you that you can do aerobic exercise such as walking, 
swimming, or bicycling three to four times each week? 

 

 

4. How confident are you that you can exercise without making symptoms 
worse? 

 

 

5. How confident are you that you can get information about your disease 
from community resources? 

 

 

6. How confident are you that you can family and friends to help you with 
the things you need (such as household chores like shopping, cooking, or 
transport)? 

 

 

7. How confident are you that you can get emotional support from friends 
and family (such as listening or talking over your problems)? 

 

 

8. How confident are you that you can get emotional support from resources 
other than friends or family, if needed? 

 

 

9. How confident are you that you can get help with your daily tasks (such 
as housecleaning, yard work, meals, or personal hygiene) from resources 
other than friends or family, if needed? 
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10. How confident are you that you can ask your doctor things about your 
illness that concerns you? 

 

 

11. How confident are you that you can discuss openly with your doctor any 
personal problems that may be related to your illness? 

 

 

12. How confident are you that you can get work out differences with your 
doctor when they arise? 

 

 

13. Having an illness often means doing different tasks and activities to 
manage your condition. How confident are you that you can do all the 
things necessary to manage your condition on a regular basis? 

 

 

14. How confident are you that you can judge when the changes in your 
illness mean you should visit a doctor? 

 

 

15. How confident are you that you can do the different tasks and activities 
needed to manage your health condition so as to reduce your need to see a 
doctor? 

 

 

16. How confident are you that you can reduce the emotional distress caused 
by your health condition so that it does not affect your everyday life? 

 

 

17. How confident are you that you can do things other than just taking 
medication to reduce how much your illness affects your everyday life? 

 

 

18. How confident are you that you can complete your household chores, 
such as vacuuming and yard work, despite your health problems? 

 

 

19. How confident are you that you can get your errands done despite your 
health problems? 

 

 

20. How confident are you that you can get your shopping done despite your 
health problems? 

 

 

21. How confident are you that you can continue to do your hobbies and 
recreation? 

 

 

22. How confident are you that you can continue to do the things you like to 
do with friends and family (such as social visits and recreation)? 

 

 

23. How confident are you that you can reduce your physical discomfort or 
pain? 

 

 

24. How confident are you that you can keep the fatigue caused by your 
disease from interfering with the things you want to do? 
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25. How confident are you that you can keep the physical discomfort or pain 
of your disease from interfering with the things you want to do? 

 

 

26. How confident are you that you can keep any other symptoms or health 
problems you have from interfering with the things you want to do? 

 

 

27. How confident are you that you can control any symptoms or health 
problems you have so that they don’t interfere with the things you want to 
do? 

 

 

28. How confident are you that you can keep your shortness of breath from 
interfering with what you want to do? 

 

 

29. How confident are you that you can keep from getting discouraged when 
nothing you do seems to make any difference? 

 

 

30. How confident are you that you can keep from feeling sad or down in the 
dumps? 

 

 

31. How confident are you that you can keep yourself from feeling lonely? 
 

 

32. How confident are you that you can do something to make yourself feel 
better when you are feeling lonely? 

 

 

33. How confident are you that you can do something to make yourself feel 
better when you are feeling discouraged? 

 

 

34. How confident are you that you can do something to make yourself feel 
better when you feel sad or down in the dumps? 
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Appendix E 

Informed Consent Form and Research Ethics Approval  

The Influence of Self-Efficacy on Physical Function in Individuals with  

End Stage Renal Disease  

 

Volunteer to Participate 
You have volunteered to participate in a research study, in which you will be asked to complete 
questionnaires related to your physical function level and perception of self-efficacy for exercise 
and in general.     
 
Basis for Subject Selection 
The reason you are able to take part in this study is because you are 18 years of age or older or 
your guardian has given consent, have been on hemodialysis for greater than 3 months, and 
undergo hemodialysis in one of the Dialysis Units associated with Kingston General Hospital.   
 
Purpose of the Study 
The purpose of the current study is to determine if there is a relationship between your self-
reported physical function level and your level of self-efficacy.  Self-efficacy is an individual’s 
perception of his/her ability to perform an activity.  Therefore in this study we wish to determine: 
a) your current level of physical function level and level of self-efficacy, and 
b) if there is a strong relationship between these two variables in individuals with renal failure.   
 
Explanation of Procedures 
1. 
The following information will be obtained from your patient file (binder): age, primary 
diagnosis, co-morbidities, length of time on dialysis, medications, pre- and post-dialysis blood 
pressure and heart rate, and Kt/V (dialysis efficacy).  

Data From Patient Chart 

 
2.  
You will be asked to complete two different questionnaires which assess self-efficacy.  One is a 
Chronic Disease Self-Efficacy Questionnaire that contains 35 questions and the other is an 
Exercise Self-Efficacy Questionnaire which contains 10 questions.  It is anticipated that it will not 
take any longer than 30 min to complete these two questionnaires. These questionnaires will be 
completed during one of your dialysis sessions. 

Self-Efficacy 

 
3.  
You will be asked to complete the Human Activity Profile which is a 94-item questionnaire 
which lists physical activities in order of increasing energy demand.  For each item, you indicate 
whether you are still doing this activity, have stopped doing this activity due to your physical 
condition (i.e. renal failure), or you have never done this activity. 

Physical Function 

 
Potential Risks and Discomfort 
There are no anticipated risks or discomfort associated with completing these forms.   
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Potential Benefits 
While there may be no direct benefit to you, the data from this investigation will help us to 
determine the degree to which self-efficacy contributes to physical function in individuals with 
end-stage renal disease.  If self-efficacy is found to be a substantial contributor to physical 
function, then this will provide additional rationale to support the argument for intra-dialytic 
supervised exercise programs to optimize the overall health status of individuals with ESRD. 
 
Financial Obligations 
There are no financial obligations on your part for participation in this study. 
 
Assurance of Confidentiality 
Any information obtained in connection with this study will be held in strict confidence. Each 
participant will be assigned a ‘participant code’, known only to the investigators. The database 
containing your results from the questionnaires will be will be in the form of a Microsoft Excel 
spreadsheet.  The only identifier will be your participant code. Access to this Microsoft Excel file 
is limited to the Principal Investigator, Dr. Cheryl King-VanVlack.  Any identifying information 
(i.e. the code sheet listing participant names and associated code) will be kept in a locked file 
cabinet in the Principal Investigator’s laboratory and is not available electronically.  Only the 
investigators of this study will have access to this information.  
 
Withdrawal from Study 
Participation is voluntary. You are free to withdraw your consent and to discontinue participation 
at any time. 
 
Offer to Answer Questions 
If you have any questions, please do not hesitate to contact one of the students listed below, or 
Dr. Cheryl King-VanVlack, the Principal Investigator of the study, at 613-533-6341 (office) or 
613-542-8042 (home).  
 
If you have any concerns regarding the students’ authorization to perform this study you may 
contact Dr. Elsie Culham, the Director, School of Rehabilitation Therapy & Associate Dean of 
Health Sciences at 613-533-6727. 
 
If you have any concerns regarding the rights of research participants, you may contact Queen’s 
University Research Ethics Board (REB), telephone 613-533-6000 (ext 74579).  
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YOU ARE VOLUNTARILY MAKING A DECISION WHETHER OR NOT TO 
PARTICIPATE IN THIS RESEARCH STUDY.  YOUR SIGNATURE CERTIFIES THAT YOU 
HAVE DECIDED TO PARTCIPATE HAVING READ AND UNDERSTOOD THE 
INFORMATION PRESENTED.  YOUR SIGNATURE ALSO CERTIFIES THAT YOU HAVE 
HAD AN ADEQUATE OPPORTUNITY TO DISCUSS THIS STUDY WITH THE 
INVESTIGATORS AND YOU HAVE HAD ALL YOUR QUESTIONS ANSWERED TO 
YOUR SATISFACTION.  YOU WILL BE GIVEN A COPY OF THIS CONSENT FORM TO 
KEEP. 
 
 
 
 
 
______________________________   ______________________  
Signature of Participant     Date 
 
 
 
 
 
 
IN MY JUDGEMENT, THE PARTICIPANT IS VOLUNTARILY AND KNOWINGLY 
GIVING INFORMED CONSENT AND POSSESSES THE LEGAL CAPACITY TO GIVE 
INFORMED CONSENT TO PARTICIPATE IN THIS RESEARCH STUDY. 
 
 
 
______________________________   _______________________ 
Signature of Investigator     Date 
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Principal Investigator:    Co-Investigator: 
Dr. C. King-VanVlack    Dr. Edwin B. Toffelmire 
School of Rehabilitation Therapy  Division of Nephrology 
Queen’s University    Department of Medicine 
Louise D. Acton Building   Queen’s University 
Kingston, ON K7L 3N6    Kingston, Ontario K7L 3N6 
(613) 533-6341     (613)-548-1366 
E-mail:  kingce@queensu.ca 
 
 
Student Investigators: 
Hilary Felice 
MSc Candidate 
School of Rehabilitation Therapy 
(613) 329-5145 
E-Mail: 4hf@queensu.ca 
 
Shannon Kack 
MSc Candidate 
School of Rehabilitation Therapy 
(613) 484-0404  
E-Mail: 4sk9@queensu.ca 
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