
AD 

Award Number:  DAMD17-00-1-0659 

TITLE:  Do the Effects of Exercise on Breast Cancer Prevention 
Vary with Environment? 

PRINCIPAL INVESTIGATOR:  Jane Teas, Ph.D. 

CONTRACTING ORGANIZATION:  University of South Carolina 
Columbia, South Carolina 29208 

REPORT DATE:  October 2004 

TYPE OF REPORT:  Annual 

PREPARED FOR:  U.S. Army Medical Research and Materiel Command 
Fort Detrick, Maryland 21702-5012 

DISTRIBUTION STATEMENT: Approved for Public-Release; 
Distribution Unlimited 

The views, opinions and/or findings contained in this report are 
those of the author(s) and should not be construed as an official 
Department of the Army position, policy or decision unless so 
designated by other documentation. 

20050218 072 



REPORT DOCUMENTATION PAGE 
Form Approved 

OMB No. 074-0188 
Publioreporting burden for this collection of information Is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining 
the data needed, and completing and reviewing this collection of Information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for 
reducing this burden to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway. Suite 1204, Arlington, VA 22202-4302, and to the Office of 
Management and Budget, Paperwork Reduction Project (0704-0188). Washington, DC 20503 

1. AGENCY USE ONLY 
(Leave blank) 

2. REPORT DATE 
October 2004 

3. REPORT TYPE AND DA TES COVERED 
Annual (18 Sep 2003 - 17 Sep 2004) 

4. TITLE AND SUBTITLE 
Do the Effects of Exercise on Breast Cancer Prevention Vary 
with Environment? 

6. AUTHOR(S) 
Jane Teas, Ph.D. 

5.  FUNDING NUMBERS 
DAMD17-00-1-0659 

7. PERFORMING ORGANIZA TION NAME(S) AND ADDRESS(ES) 
University of South Carolina 
Columbia, South Carolina 29208 

E-Mail:      Jane. teasOpalmettohealth. org 

8. PERFORMING ORGANIZATION 
REPORT NUMBER 

ft   SPONSORING / MONITORING 
A GENCY NAME(S) AND ADDRESS(ES) 

U.S. Army Medical Research and Materiel Command 
Fort Detrick, Maryland 21702-5012 

10. SPONSORING / MONITORING 
A GENCY REPORT NUMBER 

11. SUPPLEMENTARY NOTES 

12a. DISTRIBUTION /A VAILABILITY STA TEMENT 

Approved for Public Release; Distribution Unlimited 
12b. DISTRIBUTION CODE 

13. ABSTRACT (Maximum 200 Words) 

Does walking outdoors have the same breast cancer protective effect as walking on a treadmill indoors, away from natural light, in a 
typical gym atmosphere? Is the ambient exposure to sunlight important in stress and breast cancer risk reduction? Our basic premise is 
that the breast cancer protective mechanisms of exercise depend on context of exercise, not just on the number of repetitive muscular 
contractions completed over a specific period of time, and that a more pleasant and peaceful environment will decrease perceived stress 
and enhance immunity, theoretically leading to more positive mood and more effective cancer surveillance. A more relaxed walking 
atmosphere may decrease physiological consequences of stress, such as decreasing salivary corrisol, alpha-amylase, and melatonin. 
Revisions to the original endpoints include adding 3 questionnaires to assess mood changes, and including of physiological measures of 
stress (alpha-amylase, melatonin, and corrisol). By focusing on the context of exercise (indoor versus outdoor), we will be able to better 
define the important aspects of exercise on breast cancer prevention. 

14. SUBJECT TERMS 
Exercise, breast cancer prevention 

15. NUMBER OF PAGES 

12 
16: PRICE CODE 

17. SECURITY CLASSIFICATION 
OF BEPORT 

Unclassified 

18. SECURITY CLASSIFICATION 
OF THIS PAGE 

Unclassified 

19. SECURITY CLASSIFICATION 
OF ABSTRACT 

Unclassified 

20. LIMITATION OF ABSTRACT 

Unlimited 
NSN 7540-01-280-5500 Standard Form 298 (Rev. 2-89) 

Prescribed by ANSI Std. Z39-18 
298-102 



Table of Contents 

Front Cover \ 
Standard Form (SF) 298 2 
Table of Contents 3 
Introduction 4 
Body of Report 5 
Key Research Accomplishments 7 
Reportable Outcomes 8 
Conclusions 9 
References 10 
Appendices 1 \ 
List of Personnel 12 



Do the Effects of Exercise on Breast Cancer Prevention Vary With Environment? 

Introduction 

The purpose of this study is to investigate whether exercise outdoors has the same breast cancer 
protective effect as exercise done indoors away from natural light in a typical gym atmosphere on 
a treadmill. It has also been suggested that sunlight, often a concomitant exposure associated 
with exercise, can reduce breast cancer risk. This raises the question of whether exposure to 
sunlight during exercise correlates with reduced susceptibility to breast cancer.   The basic 
premise that the breast cancer protective mechanisms of exercise depend on context of exercise, 
not just on the number of repetitive muscular contractions completed over a specific period of 
time, and that a nicer, more peaceful environment will lead to more positive mood and more 
effective cancer surveillance. A more relaxed atmosphere and mindset could decrease 
physiological consequences of stress, such as cortisol, alpha-amylase, and melatonin. Revisions 
to the original endpoints include adding 3 brief questionnaires to assess mood changes, adding 
physiological measures of stress (salivary cortisol, alpha-amylase, and melatonin). Changes in 
these hormones are closely related to plasma levels, and provide a non-invasive method to 
estimate changes associated with walking exercise. We will also be measuring ambient light 
exposure in the two environments and sound levels in the two environments. By focusing on 
biomarkers of stress and mood, as modified by exercise and context of exercise (indoor versus 
outdoor), we will be able to better define the important aspects of exercise on breast cancer 
prevention. 



Body of Report 

Task 1. Develop Plan for Study Computer Database, Months 1-3 
• We have decided to use the analytic services of Salimetrics, a company that specializes in 

analysis of saliva for hormones. This is based on their experience in doing more than 
500,000 samples, and their ability to obtain reliable data in a timely manner. 

• Access database will be developed to monitor each volunteer and to record data from 
laboratory analyses and medical histories. 

• Tracking system is in place. 

Task 2. Obtain IRB approval from local institutions (Palmetto Health Alliance and the 
University of South Carolina). 

a. Done 

Task 3. Obtain IRB approval from the U.S. Army 
• HSRRB met on October 10,2001 to review the grant. 
• HSRRB Board members recommended approving this protocol with modifications 

October 19,2001. 
• Modifications were accepted 
• However, no use of human subjects could begin until the University of South Carolina 

made arrangements for insurance, to be paid by the U.S. Army. Negotiations between the 
University of South Carolina and the US Army were completed in February 2003 but the 
HSRRB approval had expired. 

• Based on new published literature and new understanding of the effects of exercise, this 
study was re-designed to include Quality of Life, and added physiological measures of 
stress (cortisol, melatonin, and alpha-amylase). These endpoints replace the blood-based 
endpoints of the previous proposal. This is based on the observation that venipunctures 
are perceived as significant sources of discomfort in the local population, and that saliva 
offers a reliable alternate endpoint that is more appropriate for measuring stress-related 
variables. 

• The re-designed endpoints were submitted to the Human Subjects Protection Specialist in 
May 2003. The suggested changes to the study were accepted, and the protocol was 
expected to go to the HSRRB in October 2003. However, for some reason, no further 
action was taken until August, when my study was re-assigned to a new Human Subjects 
Protection Specialist. This new specialist felt that changing from blood based biomarkers 
to saliva based biomarkers constituted such a major change that a new proposal and a new 
local IRB approval was necessary. This has now been done, and my study is awaiting 
assignment to a new Human Subjects Protection Specialist. 

Task 4. Subject Recruitment and Study, Months 1-2 
• As soon as permission from the HSRRB is granted we estimate that recruitment to our 

study should be accomplished with in 2 months. 
• Wendy McKenzie has been hired to recruit subjects. 
• We will rely on word of mouth to recruit healthy postmenopausal women who regularly 

exercise and take no medications. The study for each participant will last 2 weeks. 
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Task 5. Shipping samples to Salimetrics and data analysis Months 3-8 
• All samples will be stored until the completion of the walking study at which time we 

will ship the samples to Salimetrics. Estimated time to receive results is 3 weeks from 
the date of arrival. 

• Data from the mood questionnaires, background information will be entered. 
• Data will be analyzed 

Task 5. Data Analysis of Results from Healthy Volunteers, Months 8-12 
• Meetings with oncologists to present preliminary data. 
• Meetings will take place as soon as the data are available. 
• September 2005 all the analyses should be completed and articles submitted for 

publication. 
• Final report to USARMC. 



Key Research Accomplishments 

• Narrowed the scope of the research to include only women living at approximately 300 ft 
(100 meters) in Columbia, South Carolina. 

• Replaced Dr. Mark Davis, Director of Exercise Biochemistry Laboratory at the University 
of South Carolina with contract analysis of the samples by Salimetrics 

• Refined the biological endpoints to include changes in salivary cortisol, melatonin, and 
alpha-amylase and added mood assessment questionnaires. 

• Received approval from the University of South Carolina IRB for the new protocol and 
Informed Consent. 



Reportable Outcomes 

•   None yet. Volunteers will be recruited as soon as possible (warm ambient temperatures 
for outdoor walking). Hopefully this can be accomplished during the fall of 2004. 



Conclusions 
• Human Subjects concerns and Scientific Review concerns have been met, and we are 

waiting for HSRRB final approval. 
• Specific results of the study are not yet available. 
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