
Prof. Justin Y. Jeon

The effect of exercise recommendation on the level of physical activity 
in Breast cancer survivors

Department of Sport Industry 
Studies, Yonsei University  

Cancer Prevention Center

Yonsei Cancer Center

Shinchon Severance Hospital, 

Exercise medicine center for 
diabetes and cancer patients

ICONS, Yonsei University 



University of Alberta Era (1995 – 2003)

Dr. Robert Steadward

Dr. Edmond Ryan





Joslin Diabetes Center (2003-2004)

Terry Maratos-Flier
Jeffrey Flier

Beth Israel Deaconess Medical 

Center (2004-2005)



Diabetes 2006 55:428-434



Yonsei University (2005- present)



What is the effect of exercise on obesity and obesity associated diseases?



Effect of exercise on insulin resistance and adipocytokines
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Effect of exercise on insulin resistance and adipocytokines
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If obesity increase the risk of cancer, do 
exercise and PA reduce the risk of cancer?



Compared with breast cancer survivors who do not participate in any PA, breast cancer 
survivors who participate in PA more than 9 MET hour per week have 50% and 43 % 

less relative risk of death and recurrence, respectively. 



Post diagnosis PA reduce breast cancer death by 48% and 42% in Breast cancer and colorectal cancer respectively, 

(Schimid D and Lietzmann, 2013, Je Y and Jeon Y et al. 2013).



Is exercise good for cancer patients?
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Is exercise good for cancer patients?

Prevention of Obesity
Immune function 

Factors related to tumor growth
Physical fitness improvement

Intestine functional recovery
Muscle mass maintenance 

Prevention of insulin resistance

Maintenance of physical function
Recovery of urinary incontinence

Immune function 

Prevention of weight gain
Muscle mass maintenance 

Immune function improvement
Insulin sensitivity

Inflammatory markers
Psychological health 

Maintenance of muscle mass 
Range of motion 

Psychological health 

Potential mechanism

Cancer Prevention

Preparation of cancer therapy
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Let’s develop scientific and evidence based exercise 
program for cancer survivors! 



Process of development of evidence based exercise protocol 

Review of Literature

(Systemic Review and Meta-Analysis)
1st

Physical activity survey 

(Barrier, preference, attitude)
2nd

Expert Panel Discussion (Surgeon, Medical Oncologist, Sport 

Medicine, Nursing, Family Medicine)
3rd

Test of effectiveness and efficacy

Randomized controlled Trial 
9th

Revise the exercise program8th

Development of exercise program (1st Phase)4th

Pilot Study5th

Focus Group Interview 

(Patients, Exercise Therapists, Physicians)
6th

Expert Panel Discussion (Surgeon, Medical Oncologist, sport 

medicine, nursing, Family Medicine)
7th

Program evaluation10th

Jeon and Chu 2010





Effects of home-based exercise protocol on the level of physical 
activity: Randomized Controlled Trial  

Randomization (N=23)

Attention Control (N=11)

Baseline measurement

Exercise (N=12)

Baseline measurements

-4 exercise sessions

-2 mountain climbing

-Daily text messages

-Weekly phone call

-Daily exercise log

-Pedometer

-Exercise DVD

-1 exercise education

-1 mountain climbing

-Daily exercise log

-Pedometer

Cancer recurrence

(N=1)

Not  following 

Instructions (N=1)

Followed up 

(N=10)

Followed up

(N=9)

Unintentional 

Food intake before 

blood sampling

(N=2)

Did not participate 

in 12 week

Measurements

(N=2)



Effects of home-based exercise protocol on the level of 
physical activity

Attention Control Exercise

At baseline At 12 weeks At baseline At 12 weeks

Vigorous PA (Min) 0 203±252* 22±63 82±76 0.139

Moderate PA (Min) 150±127 284±252 136±439 366±439 0.566

Total PA (Min) 150±127 487±453* 158±114 448±418 0.825

MET-h/wk 10±8 46±45* 12±11 35±27* 0.511
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What went wrong with the study?



What went right with the control group?



What did we do for participants in the control group 

• One exercise education 

• Daily Exercise Log

• Pedometer

• Mountain climbing with the Surgeon 

Since both exercise and control group participated in the same amount of PA, the control group was 

contaminated.  However, why did control group participate in significantly more amount of PA is of interest. 



 Precontemplation

I was not exercising and I was not thinking about 
starting in the near future

Contemplation

I was not exercising but I was thinking about 
starting in the near future

Preparation

I was not exercising regularly but I was 
exercising occasionally (at least once or twice 
a week)

Action

I was exercising regularly but had only begun to 
do so within the last six months

Maintenance

I was exercising regularly and had been doing so 
for longer than six months

Effects of home-based exercise protocol on the level of physical 

activity

Exercise stage of change 
(Marcus BH and Simkin LR 1994)



Effects of home-based exercise protocol on the level of physical 

activity

행정정보DB 인지도

정보습득
경로

Absolutely YESAbsolutely No

3.3 31.8 49.3 1.5

Q.I am going to exercise at least three times a week.

Attitude

Q. I am going to exercise regularly within next four weeks.
5.8

1.1 5.1 33.2 55.5

8.4

5.1

Almost 90% of cancer patients are either exercising or plan to exercise within next four 

weeks 



BehaviorIntention

Control belief

Normative belief

AttitudeBehavioral belief

Theory of planned behavior 

Subjective norm

Perceived 

behavior control 

Attitudes are the overall evaluations of the behavior by the 

individual as positive or negative (What I think about it)

Subjective norm is belief about whether significant others think 

he/she should engage in the behavior (What others think 

about it)

Perceived behavior control: Perceived ease of difficulty of 

performing the particular behavior
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My oncologist and exercise specialist told me that PA can 

improve prognosis of cancer (Recurrence and survival)
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must really care about me that he hiked mountain with me. 



BehaviorIntention

Control belief

Normative belief

AttitudeBehavioral belief

Theory of planned behavior 

Subjective norm

Perceived 

behavior control 

My surgeon and exercise specialist told me that PA can 

improve prognosis of cancer (Recurrence and survival)

My oncologist think I should exercise for my own benefit.   He 

must really care about me that he hiked mountain with me. 

If oncologist thinks I can do this exercise, I probably can do it.

Pedometer and Exercise diary really helps me. 



Effects of home-based exercise protocol on the level of 
physical activity

Attention Control Exercise

At baseline At 12 weeks At baseline At 12 weeks

Vigorous PA (Min) 0 203±252* 22±63 82±76 0.139

Moderate PA (Min) 150±127 284±252 136±439 366±439 0.566

Total PA (Min) 150±127 487±453* 158±114 448±418 0.825

MET-h/wk 10±8 46±45* 12±11 35±27* 0.511



Effects of home-based exercise protocol on the level of physical activity

Casually intervene 

home-based exercise

Intensely Intervene 

home-based exercise
Attention Control 

At baseline At 12 weeks At baseline At 12 weeks At baseline At 12 weeks 

Vigorous PA 0 203±252* 22±63 82±76 0±0 0±0

Moderate PA 150±127 284±252 136±439 366±439 42.86±75.21 170.43±255.57

Total PA 150±127 487±453* 158±114 448±418 42.86±75.21 170.43±255.57

MET-h/wk 10±8 46±45* 12±11 35±27* 2.86±5.01 11.43±17.04

No pedometer, No exercise diary and No hiking with the oncologist





• Questionnaires obtained from Annual conference of Korean cancer association (202 

questionnaires distributed and 44 questionnaires were returned

• E-mail addresses of oncologists in South Korea were obtained then 386 emails were 

sent and 123 replied with answers to the questionnaires  



Relatively young 

Various types of 

cancer 

Small portion meet 

PA guideline



Exercise is beneficial and 

important but may not be safe 

Exercise during treatment is 

not easy 

Most patients may not 

manage to exercise during 

treatment 



More physically active 

oncologists have better 

attitude toward 

recommending 

exercise 



Small portion of 

oncologists know that 

exercise reduce the risk 

of other disease and 

cancer recurrence 



1
68.4 11 27.9

Exercise is helpful to prevent cancer 

recurrence

Yes No Not sure

1
75 2 22.6

Exercise is helpful for the 

prevention of cancer

Yes No Not sure

Attitude toward physical activity and exercise

Jeon et al. 2012 Unpublished data 



What if we solve these three problems:

• Lack of time- Oncologists refer to Exercise Specialists 

• Unclear recommendation- Provide clear recommendation

• Concerns about the safety of exercise- Develop evidence based exercise which is safe and effective 







Breast and colorectal cancer survivors 

(Stage I-III) recruited for randomization  

Control group (N=59)
Exercise recommendation only 

(N=53)

Exercise recommendation  

Plus (N=53)

1st questionnaire on physical activity, EORCT QLQ C-30, Godin Leisure-Time Exercise Questionnaire 

4 weeks 

2nd questionnaire on physical activity, EORCT QLQ C-30, Godin Leisure-Time Exercise Questionnaire 



Recommendation Recommendation Plus 



Breast and colorectal cancer survivors 

(Stage I-III) recruited for randomization  

Control group (N=59)
Exercise recommendation only 

(N=53)

Exercise recommendation  

Plus (N=53)

1st questionnaire on physical activity, EORCT QLQ C-30, Godin Leisure-Time Exercise Questionnaire 

4 weeks 

2nd questionnaire on physical activity, EORCT QLQ C-30, Godin Leisure-Time Exercise Questionnaire 





-39 0.99

47.57

Control Recommendation Recommendation Plus

Total exercise (min)

-58.21 -23.42

9.42

Control Recommendation Recommendation Plus

Mild intensity  exercise (min)

-1.81
1.06

4.14

Control Recommendation Recommendation Plus

MET-hour/week

10.34

16.79

40.22

Control Recommendation Recommendation Plus

Moderate intensity exercise (min)

*
*

* *





Printed material, pedometer or printed material+pedometer effective in increasing PA vs. standard 

recommendation only. 



How can we support oncologist to recommend PA to 
their patients?

What else can we (Oncologist + Exercise specialist) do 
to promote PA among cancer survivors? 



Oncologist

• Encourage cancer survivors to 
increase PA 

• Develop system within the 
hospital to provide exercise 
counselling and education

• Refer cancer patients to 
exercise specialist if necessary

Exercise specialist 

• Teach exercise and provide exercise 
counselling to cancer survivors 
(Cancer related and unrelated)

• Provide cancer survivors materials 
developed together with oncologist

• Develop evidence that exercise is 
beneficial for cancer survivors

• Develop evidence-based exercise program for cancer survivors based on 
cancer survivors characteristics 

• Develop exercise guideline for cancer survivors 





Colorectal cancer survivors

Breast cancer survivors

Stomach cancer survivors

Children with cancers

Patients with hematopoietic stem cell transplantation

Prostate cancer survivors 

Before surgery

During recovery from surgery

During chemotherapy

During hematopoietic stem cell transplantation

After completion of cancer therapy 





Surgeons, oncologists, public health, nurses, exercise specialists



Cancer Prevention Center, Yonsei Cancer Center 
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Our Research Team 
(Cancer Prevention Center) 

Between year 2014. 04-2018.03

We provided exercise counseling and education to total 

2,302 cancer  survivors 



Special Thanks to Jihye Park, Ph.D

Dr. Seung Il Kim, Yonsei Cancer Center (Breast Cancer Surgeon)

Dr. Nam Kyu Kim, Yonsei Cancer Center (Colorectal Cancer Surgeon)



BehaviorIntention

Control belief

Normative belief

AttitudeBehavioral belief

Theory of planned behavior 

Subjective norm

Perceived 

behavior control 

Enough convincing evidence showing that exercise is 

beneficial and safe for cancer patients  

My fellow oncologists think I should recommend to our cancer 

survivors 

I may not have enough time to teach exercise to my patients 

but I know where to send them.  This is easy.

Helping oncologists to change their PA recommendation behavior   


