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Abstract

Purpose—The purpose of this study was to examine the effect of an oncologists’ exercise 

recommendation with and without exercise motivation package on the amount of exercise 

participation and quality of life (QOL) in breast and colon cancer survivors.

Methods—A total of 162 early stage breast and colorectal cancer survivors who completed 

primary and adjuvant treatments were recruited for this study. Participants were randomly assigned 

into one of three groups: 1) control (N=59), 2) Oncologists’ exercise recommendation (N=53), and 

3) Oncologists’ exercise recommendation with exercise motivation package (N=50). At baseline 

and after 4 weeks, the level of exercise participation and QOL were assessed.

Results—A total of 130 (80.7%) participants completed the 4-week assessment. The result 

showed that participants who only received oncologists’ exercise recommendation did not increase 

their exercise participation level. But participants who received oncologist’s exercise 

recommendation with motivation package significantly increased the level of exercise participation 

[4.30±7.84 Metabolic Equivalent of Task (MET) hour per week, p<001] compared with that of the 

control group and significantly improved role functioning, pain and diarrhea.

Conclusion—Oncologists’ exercise recommendation may not be enough to increase exercise 

participation.. Exercise motivation package with oncologists’ exercise recommendation may be 

ideal to increase exercise participation to cancer survivor
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Implications of cancer survivors—The providence of exercise motivation package in 

addition to oncologists’ exercise recommendation to increase the level of exercise among breast 

and colorectal cancer survivors should be considered.
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INTRODUCTION

Exercise and physical activity participation have been associated with reduced cancer-

specific and all-cause mortality in breast and colorectal cancer survivors [1, 2]. Furthermore, 

PA participation is associated with better quality of life and psychological health of cancer 

survivors [1, 3–5]. Despite such evidence, more than two third of cancer patients are 

insufficiently active [6, 7]. Thus, promotion of health-enhancing PA in cancer survivor is one 

of the key components of cancer treatments.

Several exercise programs have been developed and tested for their safety and efficacy for 

cancer patients [8–15]. The goal of these programs is 1) to improve quality of life, 2) to 

alleviate the symptoms including fatigue, pain, and depression and 3) to improve fitness and 

surrogate markers which associated with patient survival. To encourage cancer patients to 

participate in PA and exercise, patient counseling is crucial factors [12, 16]. Oncologists, 

who are the most influential for cancer patients’ health-related decision-making [17], can 

significantly influence and increase a cancer patient’s participation in PA[18]. Several 

studies have indicated that healthcare sector (including the recommendations of oncologists, 

exercise advices, and exercise educations) has successfully motivated patients to increase 

their PA amounts especially when combined with telephone or community support [19, 20]. 

Jones et al. [18] found that an oncologist’s 30 second verbal exercise recommendation 

significantly increased the level of execise among cancer patients by 3.4 Metabolic 

Equivalent of Task (MET) per week. We have also recently found in a pilot study that the 

amount of exercise was significantly increased when stage 2–3 colorectal cancer survivors 

were given simple exercise advice, pedometer, and exercise diary [14]. Furthermore, 

Vallance et al. [11] also reported that providence of printed material on physical activity and 

pedometer is effective tool to increase the level of physical activity among breast cancer 

survivors. However, there is limited number of randomized controlled trials which examine 

whether oncologists’ exercise recommendation only or oncologists’ exercise 

recommendation which combined with motivation package such as exercise education, 

printed material, pedometer, and exercise diary would increase the level of exercise.

Several related studies have reported that the exercise interventions have improved quality of 

life for cancer survivors [21, 22]. In a recent meta-analysis, exercise interventions were 

shown to improve the quality of life for breast cancer survivors [22], and the authors 

recommended that exercise intervention should become targeted practice for improving 

patients’ quality of life. However, there are limited number studies that have examined the 

effect of increased exercise level on exercise interventions, consisting of oncologists’ 
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exercise recommendations and exercise recommendations with exercise motivation package 

on the amount of exercise and quality of life for cancer survivors. There is also a need to 

determine which implementation strategies are most effective as exercise interventions for 

cancer survivors.

Therefore, the purposes of this study are to examine the effects of the 1) oncologists’ 

exercise recommendations and 2) oncologists’ exercise recommendations with exercise 

motivation package on the amount of self-reported exercise and the quality of life among 

stage I–III breast and colorectal cancer survivors.

METHODS

Study design

This study was a single-blind, three-armed, randomized controlled trial. Potential 

participants were screened for eligibility via a medical record review before their arrival at 

the clinic. Upon arrival at the clinic, oncologists asked patients if they were willing to 

participate in a study and participants who agreed to participate in the study were randomly 

assigned to one of three groups (control, oncologists’ exercise recommendations and, 

oncologists’ exercise recommendations with exercise motivation package). The research 

coordinator explained the study in detail and obtained a written consent. Each participant 

completed exercise and quality of life questionnaires at baseline and after four weeks. This 

research was conducted at Shinchon Severance Hospital Cancer Clinic, in Seoul, Korea. The 

study was approved by the Institutional Review Board of the Yonsei University College of 

Medicine.

Randomization

The simple randomization method was employed by drawing lot. The person who 

coordinated randomization process was not involved in any of the screening and outcome 

assessments.

Sample size

We calculated the required sample size from the previously published study using the breast 

cancer survivors during and after adjuvant therapy as the primary outcome on 450 subjects. 

A required n = 180 was obtained by applying Cohen’s formula for an expected Effect Size 

(ES) of 0.95 and an alpha of 0.05, powered at 0.95, using the G*Power program.

Participants and procedure of the study

The inclusion criteria was aged over 18 years old, completed primary and adjuvant 

treatments for colorectal and breast cancer (stage I, II, III) (within 36months after curative 

surgery), able to read and speak Korean. Participants who had any of the following 

characteristics or disorders were excluded from the study: participants who had a prior 

history of any cancer, medical, or current psychiatric illness (e.g. orthopedic problems); 

cardiovascular disease and/or diabetes; were engaged in ≥150 minutes moderate-vigorous 

exercise per week; or had any other condition that made them unsuitable for participation in 

this study.
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Intervention

Oncologists’ exercise recommendation group only received oncologists’ exercise 

recommendation while oncologists’ exercise recommendation combined with exercise 

motivation package group received exercise recommendation as well as exercise motivation 

package. Both groups received the same oncologists’ recommendation for exercise. 

Participants in the control group received the conventional treatment consultation, but 

received no exercise recommendation. Control group and oncologists’ exercise 

recommendation group received exercise motivation packages after the completion of the 

study.

Oncologists’ exercise recommendation—The oncologists read the following 

recommendation to their patients:

“Studies showed that the participation of moderate PA more than 150 minute per 

week could reduce breast and colorectal cancer recurrence significantly. Therefore, 

it is highly recommended for breast and colorectal cancer survivors to participate at 

least 150 minute of moderate level PA and twice a week of strengthening exercise”.

Exercise motivation package: exercise motivation package included exercise DVDs, 

pedometer, exercise diary and 15 minute exercise education session.

Exercise DVD—There are two different DVDs (home-based low intensity and moderate 

intensity resistance training using their own body weight). The exercise program was 

consisted of three sets of seven different exercises (Supplementary Table).

Pedometer—Recommendation with exercise motivation package will provide a pedometer 

(DMC-03, Shinwoo electronic company, Seoul Korea) at the beginning of the study. 

Participants could record the number of the step walked per a day in exercise diary.

Exercise diary—The exercise diary include columns which help participants to keep track 

of resistance exercise (exercise DVD), aerobic exercise and steps walked per day.

Exercise education—One 15 minute exercise education session which covers how to use 

exercise motivation package. Research coordinators also explain the beneficial effect of 

exercise on cancer prognosis, types and methods of recommended exercise.

Main outcome measurement

The study’s primary outcome was the amount of exercise participation. The amount of 

exercise participation was assessed by the leisure score index (LSI) using the Godin Leisure-

Time Exercise Questionnaire [23, 24]. The questionnaire contained several questions that 

assessed the average frequency of mild, moderate, or strenuous intensity exercise. The 

summary totals for each intensity time were calculated, along with the total exercise time 

within a week, and the MET per week. The weekly exercise intensity was categorized as 

follows: strenuous (9 MET), moderate (5 MET), and mild (3 MET).
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Secondary outcome measurement

Factors relating to the patient’s quality of life and self-reported physical functioning were 

collected. These factors included global health status, physical functioning, role functioning, 

emotional functioning, cognitive functioning, social functioning, fatigue, nausea and 

vomiting, pain, dyspnea, insomnia, appetite loss, constipation, diarrhea, and financial 

difficulties. These factors were assessed with the European Organization for Research and 

Treatment of Cancer (EORTC) QLQ C-30 instrument, which has been widely used to assess 

quality of life of cancer survivors [25, 26].

Statistical analysis

Statistical analyses were performed using SPSS, Windows version 18.0. Baseline 

characteristics of the participants and the exercise amounts across three groups were 

compared using one-way ANOVA and χ2 test for categorical outcomes. To compare the 

amount of exercise change after four week, the delta value within group (post-pre) were 

calculated and their values were compared with the Wilcoxon test was used for non-

normally distributed variables. The statistical significance level was set at p < 0.05. The 

number of participants was calculated using G*Power software based on the result of 

previous study [27].

RESULTS

Study population

A total of 227 breast and colorectal cancer patients (168 breast cancer and 59 colorectal 

cancer patients) were screened for eligibility. Of these, 162 (71%) participants met the 

inclusion criteria also agreed to participate in the study and underwent randomization. 

Among 162 participants, 130 participants (80%) completed the study. The flow of the 

participants through the trial is described in Figure 1.

Baseline characteristics of participants

The average age was 51.8 years, 88.3% of participants were women and 75.3 % of 

participants had breast cancer. Forty one percent of participants were diagnosed with stage I 

cancer and the average time since diagnosis was 23.12 months (Table 1). There was no 

statistical difference in the level of exercise and quality of life among three groups. The 

average weekly exercise participation including low intensity exercise was 244.19 minutes.

Effect of oncologists’ exercise recommendations with and without exercise motivation 
packages on the amount of exercise

Participants who received oncologists’ exercise recommendations combined with exercise 

motivation package significantly increased moderate intensity exercise (51.57±94.14, 95% 

CI: 21.05~82.09 minute per week,), total exercise (60.99±148.84, 95% CI: 12.74~109.24 

minute per week), and MET-hour per week (4.3±7.84, 95% CI: 1.75~6.84 MET-hour per 

week) when compared to the control group (Table 3). Participants who received oncologists’ 

exercise recommendations only did not increase their exercise level at 4 week of 

intervention. We further analyzed intention to treat analysis by including participants who 
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dropped out of the study and observed the same statistical significance in the main outcome 

variable.

Effect of oncologists’ exercise recommendations with and without exercise motivation 
packages on the QOL

There was no difference in the change of total QOL score among groups. However, we have 

found that participants who received oncologists’ exercise recommendations combined with 

exercise motivation package significantly increased role functioning (11.54±21.34, 95% CI:

4.62~18.46) while reduced pain(−8.87±13.70, 95% CI: −13.42~−.4.53), and 

diarrhea(−11.96±20.92, 95%CI: −18.75~−5.18) compared to control and oncologists’ 

exercise recommendation only group in subdomain of QOL (Table 3). We further performed 

subgroup analysis based on the cancer type and observed increments in the amount of 

exercise in both breast and colorectal cancer.

DISCUSSION

The main purpose of the study was to investigate the effect of oncologists’ recommendations 

combined with exercise motivation packages on the amount of exercise and the quality of 

life in cancer survivors. The main finding of our study is that participants who received 

oncologists’ exercise recommendations combined with exercise motivation package 

significant increased the amount of exercise participation while exercise recommendation 

without motivation package failed to increase the level of exercise. This increase in amount 

of exercise was seen in the moderate and mild intensity levels of exercise as wells as the 

MET hours/week. Our finding suggests that oncologists’ exercise recommendation was not 

enough to elicit change in exercise level and it should accompany with pedometer, exercise 

education and exercise diary.

The lack of significant change in exercise when participants only received exercise 

recommendation from oncologists is noteworthy. Since ample solid evidence on beneficial 

effects of exercise and exercise for primary and secondary prevention of diseases is 

established, the role of healthcare sector to promote exercise participation has been 

evaluated. In 1990 the center for disease control funded the first initiative in the US to 

include physical activity counseling in primary and secondary prevent care for adults, called 

PACE project [28–31]. The focus of this project was to develop and test an approach for 

including routine assessment of patients’ current level of physical activity participation and 

provide a tailored counseling to increase physical activity level of patients[28]. However, 

early studies failed to find significant effect of physician’s counseling, brief and stand-alone 

intervention, on the level of physical activity in the context of a regular medical office visit 

[32–34]. Several studies have examined whether coupling physician’s physical activity 

recommendation with additional brief sessions with the health counselor or referral to a 

community resource can increase PA. Swinburn et al [35] combined brief physician’s 

physical activity counseling with post-visit outreach from exercise specialists and found 12 

months increase in physical activity and activity-related outcomes such as self-rated health 

and vitality.
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However, it is still noteworthy that physician’s physical activity counseling alone still elicit 

small but significant increase in the level of physical activity in cancer patients [11, 18]. 

Vallance et al. [11] and Jones et al. [18] reported that physical activity recommendation by 

oncologists without any other intervention still increased about 30 minute per week of 

physical activity. Although there has not been a study which examine whether the effect of 

physicians’ physical activity counseling would have different effect on the behavior change 

according to disease type including cancer, we can speculate that patients perceive cancer as 

more of life-threatening than other diseases and are more likely to follow physicians’ 

recommendation. Anyhow, we did not find significant increase in physical activity level after 

oncologists’ simple recommendation when it was not combined with PA motivation package 

in our study. This difference between our study and two other studies [11, 18] which found 

significant increase in physical activity level after oncologists’ recommendation is average 

time since diagnosis (less than 12 months vs. 23.76 months). Although there is some 

evidence that PA recommendation only still may elicit some change in the level of physical 

activity, cancer survivors may need more than just oncologists’ physical activity 

recommendations to elicit meaningful change in exercise behavior. Indeed, there are an 

ample number of studies which suggest that simple methods such as written exercise 

prescription, telephone advice and support, using a pedometer, or an internet program, can 

have a significant impact on engaging patients in being more active and staying that way 

[11, 14, 36].

In our study, we found that oncologists’ exercise recommendation accompanied with 

exercise motivation package increased the level of exercise by 80 minute per week compared 

with control group. This exercise motivation package included exercise DVDs, pedometer, 

exercise diary, and 15 minute exercise education. Since we did not measure independent 

impact of components of exercise motivation package, we cannot distinguish which part of 

exercise motivation package resulted in change in exercise level. Previous studies showed 

that PA recommendation only increased about 30 minute per week of physical activity [11, 

18], however, additional increase in PA level was observed when PA recommendation was 

accompanied with printed material (70 min per week) as well as step pedometer (89 minute 

per week) in increasing the level of physical activity. Although it was not statistically 

significant, we have observed somewhat like dose dependent effect of physical activity 

recommendation only (17.5 minute/week of physical activity more than control) and 

physical activity recommendation combined with physical activity motivation package (80 

minute/week of physical activity more than control). The increase of 80 minute of physical 

activity observed in the current study compared to that of control group is similar to the 87 

minute per week of physical activity in combined printed material and step pedometer [11].

Relatively small increase in the level of PA significantly prevent cancer recurrence and 

improve all-cause mortality [1]. In breast cancer patients, patients who participated in 9 

MET hour per week of PA had 50 percent reduction in the breast cancer-specific mortality 

and all-cause mortality [37]. In recent meta-analysis, we identified that even small amount of 

PA after cancer diagnosis could still produce significant improvement in colorectal-cancer 

specific mortality and all-cause mortality [38]. In the current study, we have found 80 

minute per week of physical activity (estimated 6 MET hour per week) increase with 

exercise counseling and motivation package. Recently, American College of Sport Medicine 
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(ACSM) launched a major initiative to “encourage physicians to counsel patients about 

exercise and prescribe exercise”. Major component of this initiative included followings: 1) 

more physicians to prescribe exercise and collect exercise data routinely and provide 

additional tools to physicians to promote exercise, 2) develop collaborative system between 

physicians and exercise specialists to promote PA, 3) encourage public to discuss about 

exercise with their MDs, 4) encourage policy developers to support the use of exercise as a 

way to prevent and treat disease.

The current study also showed that participants who received oncologists’ exercise 

recommendations significantly increased their role functioning, and had decreased pain and 

diarrhea, compared to the control group and the exercise recommendations group. A 

systemic review suggests that exercise interventions significantly improve the quality of life 

in cancer survivors [39, 40]. Similarly, Vallance et al. [11] reported that the printed materials 

combined with step pedometers helped to improve their quality of life and fatigue.

There are several limitations in this study that are important to consider. First, the current 

study started in fall and was completed in winter. Most patients participated in outdoor 

walking as exercise, but their frequency or duration of walking could have been affected by 

the seasonal change in weather conditions. Second, another limitation of the study relates to 

the change (dropouts) in the number of participants, during the follow-up between groups. 

The reason for these participant dropouts is unknown. Third, the reliance on self-report 

rather than objective measure of exercise behaviors may lead to imprecise measurements. 

Future research should strive to use objective measures in verifying exercise levels.

In conclusion, the current study was the first step in investigating the effect of oncologists’ 

exercise recommendations combined with exercise motivation packages of exercise on the 

amount of exercise and quality of life for cancer survivors. Although oncologists’ exercise 

recommendations are important strategy, it may not be enough to result in significant change 

in the level of exercise. Our study suggest that oncologists’ exercise recommendations 

should be combined with exercise information and tools which help cancer survivors to be 

motivated to participate in exercise. This study found that oncologists’ exercise 

recommendations and exercise motivation package significantly increase the level of 

exercise in the breast and colorectal cancer survivors.
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Refer to Web version on PubMed Central for supplementary material.
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