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CHAPTER ONE: INTRODUCTION 



 

 



 

 

CHAPTER TWO: LITERATURE REVIEW 

2.1 Colorectal Cancer 

1 In accordance with the American College of Sports Medicine, the term “older adult” will refer 
to individuals 50 years of age or older “with clinically significant chronic conditions and/or 
functional limitations” (Nelson et al., 2007).  



 

 

2 In accordance with the National Cancer Institute’s definition, this paper will use the term 
“survivor” to refer to individuals who have received a CRC diagnosis, regardless of whether they 
have completed primary and adjuvant treatment (National Cancer Institute, n.d.).   
 



 

 



 

 

2.2 Benefits of Physical Activity  



 

 



 

 



 

 



 

 

2.3 Sedentary Behaviour 



 

 



 

 



 

 



 

 

2.4 Explaining Activity Through the Built Environment 



 

 



 

 



 

 

2.5 Purpose 



 

 

2.6  Research Questions and Hypotheses 

 

 

 



 

 

CHAPTER THREE: METHODOLOGY 

3.1 Study Design and Procedure 



 

 



 

 

3.2 Measures 



 

 



 

 



 

 

3.3 Analysis 

3.3.1 Physical Activity 

3.3.1.2 Cut Point Criteria 



 

 



 

 

3.3.1.2 Activity Bout Criteria  



 

 



 

 



 

 

3.3.2 Integrating Accelerometer and GPS Data 



 

 



 

 

3.3.3 Quality of Life and Activity Level 



 

 

3.3.4 Additional Data 

 



 

 

CHAPTER FOUR: RESULTS  

4.1 Participant Characteristics 

4.2 Time Spent at Different Activity Levels 



 

 

Table 4.1. 
 
Medical and Demographic Characteristics of Sample 

Sample  Characteristics # (%) Mean (SD) 
Colon Cancer Diagnosis 13 (68.4)  
Rectal Cancer Diagnosis 6 (31.6)  
Cancer Stage   

Stage 1-2 7 (36.8)  
Stage 3-4 8 (42.1)  

Don’t know 4 (21.1)  
Cancer Treatment   

Chemotherapy  14 (73.7)  
Radiation 8 (42.1)  

Surgery 17 (89.5)  
Months since diagnosis  103 (81.5) 
Months since last treatment  101 (78.5) 
>7 years post treatment 8 (42.1)  
2+ Comorbidities 8 (42.1)  
Age (years)  68.1 (9.5) 
Female Gender 9 (47.4)  
BMI (kg/m2)  26.8 (4.4) 
Education   

Did not Complete Post-Secondary 6 (31.6)  
Completed Post-Secondary 13 (68.4)  

Income   
<$70,000/year 8 (42.1)  
>$70,000/year 9 (47.4)  

Prefer not to say 2 (10.5)  
Employment Status   

Paid Full or Part Time 7 (36.8)  
Retired/Unpaid Volunteer Work 12 (63.2)  

Relationship Status   
Married/Common-Law 16 (84.2)  

Single/Divorced/Widowed 3 (15.8)  
Typical Transport to Work   

Car 7 (87.5)  
Public Transit 1 (12.5)  

Own Home Exercise Equipment 9 (47.4)  
Use 0 times per week 5 (55.6)  

Use 1-2 times per week 0  
Use 3-4 times per week 4 (44.4)  

Use assisted walking device 3 (15.8)  
Average week of activitya   2.8 (0.8) 



 

 

 

4.3 Location of Physical Activity and Sedentary Behaviour 

4.3.1 GPS and Activity Data Cleaning and Management 



 

 



 

 

 

4.3.2 Activity Location Profiles 



 

 





 

 

 

4.4 Activity Level and QOL 



 

 

aSF-36 reference values adapted from “Ages 65-74” (n=2910), reprinted with permission from “Canadian 
Normative Data from the SF-36 Health survey” by Hopman et al., 2000, p.266.  bFACT-G and FACT-C 
reference values adapted from “Sample B-English” (n=63), reprinted with permission from “Reliability and 
Validity of the Functional Assessment of Cancer Therapy-Colorectal (FACT-C) Quality of Life Instrument”, by 
Ward et al., 1999, p.185. Copies of permission letters can be found in Appendix E.  



 

 

 



 

 

CHAPTER FIVE: DISCUSSION 

5.1 Time Spent Active and Sedentary 



 

 



 

 



 

 



 

 



 

 

5.2 Activity Level and Location 



 

 



 

 



 

 

5.3. Relationship Between QOL and Activity 



 

 



 

 



 

 



 

 

5.4 Strengths and Limitations 

5.4.1 Study Strengths 



 

 



 

 

5.4.2 General Limitations 



 

 



 

 

5.4.3. Activity Limitations 
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5.4.4 GPS/Activity Pairing Limitations 



 

 



 

 

5.5 Future Research 



 

 



 

 



 

 



 

 

CHAPTER 6: CONCLUSION 
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APPENDIX A: QUESTIONNAIRE 

Thank you for agreeing to participate in this research study. The first part of the survey is 
needed to help us understand more about you. For this reason, it is very important 
information. All of the information is held in strict trust and your name will NOT appear 
on any public documents. Please answer the following questions based on your present 
status. For further information or if you have any questions about completing the 
questionnaire, please contact Logan Lawrence (Principal Investigator) by e-mail at 
logan.lawrence@dal.ca or phone at (902) 266-8978.  
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Your Health and Well-Being 

This survey asks for your views about your health.  This information will 
help keep track of how you feel and how well you are able to do your usual 
activities. Thank you for completing this survey! 

For each of the following questions, please mark an  in the one box that best 
describes your answer. 

     

Much better 
now than one 

year ago 

Somewhat 
better 

now than one 
year ago 

About the 
same as 

one year ago 

Somewhat 
worse 

than one 
year ago 

Much worse 
now than one 

year ago 

     
©



3. The following questions are about activities you might do during a typical 
day.  Does your health now limit you in these activities?  If so, how much?  

Yes, 
limited 

a lot 

Yes, 
limited 
a little 

No, not 
limited 
at all 

 

 

 

   

a Vigorous activities, such as running, lifting  
heavy objects, participating in strenuous sports ..........  1 .............  2 .............  3 

b Moderate activities, such as moving a table, pushing  
a vacuum cleaner, bowling, or playing golf .................  1 .............  2 .............  3 

c Lifting or carrying groceries ............................................  1 .............  2 .............  3 

d Climbing several flights of stairs ....................................  1 .............  2 .............  3 

e Climbing one flight of stairs ............................................  1 .............  2 .............  3 

f Bending, kneeling, or stooping ........................................  1 .............  2 .............  3 

g Walking more than a kilometre .......................................  1 .............  2 .............  3 

h Walking several hundred metres .....................................  1 .............  2 .............  3 

i Walking one hundred metres ...........................................  1 .............  2 .............  3 

j Bathing or dressing yourself ............................................  1 .............  2 .............  3 



4.   During the past 4 weeks, how much of the time have you had any of the 
following problems with your work or other regular daily activities as a 
result of your physical health? 

 All of 
the time 

Most of 
the time 

Some of 
the time 

A little of 
the time 

None of 
the time 

 

     
 a Cut down on the amount of  
  time you spent on work or  
  other activities ..............................  1 ..............  2 ..............  3 ..............  4 .............  5 

 b Accomplished less than you  
  would like .....................................  1 ..............  2 ..............  3 ..............  4 .............  5 

 c Were limited in the kind of  
  work or other activities ..............  1 ..............  2 ..............  3 ..............  4 .............  5 

 d Had difficulty performing the 
  work or other activities (for  
  example, it took extra effort) ...  1 ..............  2 ..............  3 ..............  4 .............  5 



5. During the past 4 weeks, how much of the time have you had any of the 
following problems with your work or other regular daily activities as a 
result of any emotional problems (such as feeling depressed or anxious)? 

 All of 
the time 

Most of 
the time 

Some of 
the time 

A little of 
the time 

None of 
the time 

 

     
 a Cut down on the amount of  
  time you spent on work or  
  other activities ..............................  1 ..............  2 ..............  3 ..............  4 .............  5 

 b Accomplished less than you  
  would like .....................................  1 ..............  2 ..............  3 ..............  4 .............  5 

 c Did work or other activities 
  less carefully than usual ............  1 ..............  2 ..............  3 ..............  4 .............  5 

6. During the past 4 weeks, to what extent has your physical health or 
emotional problems interfered with your normal social activities with 
family, friends, neighbours, or groups? 

Not at all Slightly Moderately Quite a bit Extremely 

     

   1    2    3    4    5 



7. How much bodily pain have you had during the past 4 weeks? 

None 
Very 
mild Mild Moderate Severe 

Very 
severe 

      
   1    2    3    4    5    6 

8. During the past 4 weeks, how much did pain interfere with your normal 
work (including both work outside the home and housework)? 

Not at all A little bit Moderately Quite a bit Extremely 

     

   1    2    3    4    5 

  



9. These questions are about how you feel and how things have been with 
you during the past 4 weeks.  For each question, please give the one 
answer that comes closest to the way you have been feeling.  How much of 
the time during the past 4 weeks… 

All of 
the time 

Most of 
the time 

Some of 
the time 

A little of 
the time 

None of 
the time 

     

a Did you feel full of life? ............  1 ..............  2 ..............  3 ..............  4 ..............  5 

b Have you been very nervous? ..  1 ..............  2 ..............  3 ..............  4 ..............  5 

c Have you felt so down in the  
dumps that nothing could  
cheer you up? ...............................  1 ..............  2 ..............  3 ..............  4 ..............  5 

d Have you felt calm and   
peaceful? .......................................  1 ..............  2 ..............  3 ..............  4 ..............  5 

e Did you have a lot of energy? ..  1 ..............  2 ..............  3 ..............  4 ..............  5 

f Have you felt downhearted   
and depressed? .............................  1 ..............  2 ..............  3 ..............  4 ..............  5 

g Did you feel worn out? ..............  1 ..............  2 ..............  3 ..............  4 ..............  5 

h Have you been happy? ...............  1 ..............  2 ..............  3 ..............  4 ..............  5 

i Did you feel tired? ......................  1 ..............  2 ..............  3 ..............  4 ..............  5 



10. During the past 4 weeks, how much of the time has your physical health or 
emotional problems interfered with your social activities (like visiting with 
friends, relatives, etc.)? 

All of 
the time 

Most of 
the time 

Some of 
the time 

A little of 
the time 

None of 
the time 

     

   1    2    3    4    5 

11. How TRUE or FALSE is each of the following statements for you? 

 Definitely 
true 

Mostly 
true 

Don’t 
know 

Mostly 
false 

Definitely 
false 

 a I seem to get sick a little 
easier than other people ............  1 ..............  2 .............  3 ..............  4 ..............  5 

 b I am as healthy as  
anybody I know ..........................  1 ..............  2 .............  3 ..............  4 ..............  5 

 c I expect my health to  
get worse ......................................  1 ..............  2 .............  3 ..............  4 ..............  5 

 d My health is excellent ...............  1 ..............  2 .............  3 ..............  4 ..............  5 

Thank you for completing these questions!



 

 

Functional Assessment for Cancer Therapy 



 

 

FACT-C 2 
 



 

 

FACT-C 3 
 



 

 

DEMOGRAPHIC INFORMATION 



 

 



 

 

APPENDIX B: SF36 CONSTRUCTION AND SCORING 
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APPENDIX E: PERMISSION TO REPRODUCE DATA

 

From: Jason Bredle jbredle@facit.org
Subject: RE: Copyright permission for FACT-C (Ward et al., 1999)

Date: October 30, 2014 at 12:51 PM
To: Logan Lawrence loganlawren@gmail.com

From: Logan Lawrence [mailto:loganlawren@gmail.com] 
Sent: Wednesday, October 29, 2014 4:24 PM
To: Information
Subject: Copyright permission for FACT-C (Ward et al., 1999)
 
I am completing my masters thesis and wanted to include FACT-C values from a past publication
("Reliability and validity of the Functional Assessment of Cancer Therapy-Colorectal ( FACT-C )
quality of life instrument”, Ward et al., 1999) to compare with the results from my research. APA
formatting requires that I have a copyright release to reproduce this information; can you please
direct as to how I can receive this permission?
 
Kind regards,

Logan Lawrence, MSc Kin (c)
Dalhousie University, Halifax
loganlawren@gmail.com



 

 

Hello Logan,
 
Yes, of course, I would be happy to have you reprint these values.  I believe that I can speak for all of the 
authors – hopefully you don’t need to email each one of them as it is quite a large team.  Do you need a 
separate email (e.g. more formal) or is this sufficient?
 
Wilma
 
Wilma M. Hopman, BAH, MA
Research Methodologist, Clinical Research Centre, Kingston General Hospital
Faculty, Department of Public Health Sciences, Faculty of Medicine, Queen's University
Empire 2, Room 3-235
76 Stuart Street, Kingston, Ontario
K7L 2V7
 
Phone 613 549 6666, ext. 4941
Fax 613 548 6042
Email hopmanw@kgh.kari.net
 
 

From: Logan Lawrence [mailto:loganlawren@gmail.com] 
Sent: November-17-14 2:52 PM
To: Hopman, Wilma M
Subject: Permission to reprint SF36 norms
 
Good afternoon Ms. Hopman,
 
I am using the SF36 for my masters research on physical activity and colorectal cancer survivors, 
and was hoping to reprint some age-specific values in my thesis to compare my sample to the 
Canadian normative data you published in 2000. (Particularly, the mean and SD of the sub scales 
and component summary scores for the 65-74 age range).
In order to reprint these values in my thesis, Dalhousie University requires that I have the 
permission of the authors of the original material in addition to properly referencing the material. 
Please let me know if you would be okay with me reprinting these values (a simple email will
suffice).
 
Please do not hesitate to contact me if you have any questions - I can be reached at (902) 266-
8978.
 
Kind regards,

Logan Lawrence, MSc Kin (c)
Dalhousie University, Halifax
logan.lawrence@dal.ca


