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Abstract 

Objectives: To assess exercise levels and exercise counselling /programming preferences among older 

cancer survivors. 

Materials and Methods: A mixed-methods study design was employed. Quantitative instruments on 

exercise levels, exercise counselling and programming preferences, frailty status, and cancer-related 

symptoms were administered to 290 post-treatment older cancer survivors aged ≥65. Twelve participants 

with different exercise levels and different views on exercise counselling and programming were 

purposively selected to participate in semi-structured interviews. 

Results: Overall, 58.3% of participants did not meet the recommended exercise guidelines, and 44.1% 

were not engaging in any vigorous or moderate exercise. Frail survivors were less likely to meet the 

guidelines (aOR = 0.194, 95%CI = 0.053, 0.712) compared to their robust counterparts. However, 66.9% 

and 62.8% of participants expressed a definite or possible interest in receiving exercise counselling and 

participating in an exercise program, respectively. Particularly, survivors who are male, did not receive 

chemotherapy, are less educated, and have higher symptom burden were less likely to show interest. Most 

preferred low-intensity exercise (59.8%) and wanted to start the exercise program after treatment (68.2%), 

which differs from the literature on general adult survivors. The major trigger to initiate and maintain 

exercise behaviors was the benefits of exercise and a common barrier to exercising was lack of time.  

Conclusion: Most older cancer survivors did not meet the recommended exercise guidelines, but they were 

open to exercise counselling and programming. Reviewing education on the benefits of exercise is 

especially important after treatment completion to promote healthy lifestyles.  

 

Keywords: Exercise preferences; exercise counselling; older adults; cancer survivors; exercise 

 

Abbreviations: aORs, adjusted odds ratios; CIs, confidence intervals   
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Introduction 

Due to the combined adverse effects of cancer and aging, older cancer survivors suffer from more 

frequent frailty, more falls, lower self-rated health, and reduced quality of life than older adults without a 

history of cancer [1-2]. Interventions that alleviate these effects among post-treatment older cancer 

survivors are important, and exercise can improve the well-being of this population, including physical 

function, psychological outcomes, quality of life, and even survival [3-5]. Despite the well-documented 

benefits, research has consistently found that older cancer survivors are less likely to maintain and improve 

their exercise levels to meet the recommended guidelines than younger survivors [6]. 

Exercise counselling (i.e., a discussion process to promote exercise that is tailored to an 

individual’s physical condition and motivation level) and exercise programs can be effective in enhancing 

exercise levels in cancer survivors in general [7]. However, little research on exercise counselling and 

programs has specifically focused on older adult populations. Older cancer survivors are more likely than 

middle-aged survivors to struggle in participating in exercise-related interventions and to have more 

difficulty adhering to an exercise program, even within confines of a clinical trial [8]. It is possible that the 

offered exercise counselling and programs do not always meet the preferences of the older cancer survivors 

[9]. Addressing older survivors’ preferences regarding exercise counselling and programming may be 

important to influence their exercise participation and adherence. Most theories concerning behavior 

change suggest that enabling people to choose health behavior they like may enhance motivation and even 

therapeutic outcomes [10]. 

Previous literature has identified preferences on exercise counselling and programming and their 

correlates in post-treatment adult cancer survivors, including sociodemographic factors and disease 

characteristics [11-14]. Although age significantly affected the interest in and preferences on participating 

in exercise-related interventions [12-14], studies targeting older cancer survivors are scarce. Only one 

qualitative study of 29 older breast cancer survivors reported that these survivors prefer gentle activities 

that are tailored to age and cancer-related abilities [15]. More in-depth investigations involving a larger 

sample of older cancer survivors are needed to provide stronger evidence to design suitable exercise 

counselling and programs in this population. Also, cancer-related symptoms such as fatigue can affect 
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exercise adherence in cancer survivors [16, 17]; however, little is known of their role in affecting interest in 

exercise counselling and programming. 

The aims of the study are (i) to report the exercise levels of older cancer survivors, (ii) to assess 

and explore their exercise counselling and programming preferences, and (iii) to examine the correlates of 

exercise levels and interest in exercise counselling and programming. The findings will inform researchers 

and clinicians about recruitment strategies for such programs and the factors to consider when counselling 

on older cancer survivors’ exercise behaviors and designing cancer survivorship exercise programs 

targeting older adults. 

Materials and Methods 

Study design 

This is a mixed-methods, sequential, explanatory design in two parts: (i) a cross-sectional 

quantitative study and (ii) a descriptive qualitative study. In the quantitative part, the exercise levels and 

preferences about exercise counselling and programming of older cancer survivors were examined, whereas 

the qualitative study sought an in-depth understanding of how and why some participants viewed exercise 

positively while some had negative views. The recruitment was conducted in an oncology outpatient clinic 

of a public hospital in Hong Kong from September 2019 to October 2020. Ethical approval was obtained 

from the Institutional Review Board of The University of Hong Kong/Hospital Authority Hong Kong West 

Cluster (UW19550). 

Participants and Settings 

The inclusion criteria were as follows: (i) aged 65 or above; (ii) a confirmed diagnosis of cancer; 

(iii) completion of primary cancer treatment for at least 3 month prior to recruitment with no evidence of 

recurrence or occurrence of additional cancers. Participants were excluded from the study if they were 

unable to communicate in Cantonese or Putonghua (the two main dialects spoken in Hong Kong) or were 

not competent to provide written informed consent. Due to the lack of related studies in older cancer 

survivors, the sample size of the quantitative study was based on previous studies with sample mean age 

close to 60, in which the proportions of participants meeting exercise guidelines and showing interest in 

exercise counselling/programming were approximately 25% and 75%, respectively [18-20]. To construct a 
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95% confidence interval for such proportions with a margin of error of 5%, at least 288 participants were 

needed. 

For the qualitative study, participants who completed the quantitative data collection were 

purposefully selected as a group of representative cases based on their exercise levels, different views on 

exercise counselling/programming, and major background characteristics (gender and time since last 

treatment). Sampling continued until data saturation was reached. 

Measurement 

Exercise levels were measured by the International Physical Activity Questionnaire Short Form 

(IPAQ-SF) [21]. The total minutes of moderate and vigorous exercise per week were computed to 

determine whether a participant met the recommended exercise guideline by the American College of 

Sports Medicine Roundtable (150 min of moderate aerobic exercise or 75 min of vigorous exercise per 

week) [22]. 

Preferences about exercise counselling and programming were assessed using the questionnaire 

designed for cancer survivors by Jones and Corneya [23]. The questionnaire has two parts: five closed-

ended questions to assess exercise counselling preferences and 10 items designed to tap the preferred 

specifics of an exercise program. The questionnaire was translated into Chinese and used with Chinese 

cancer survivors [19]. 

Frailty status was assessed using the Fried frailty criteria [24]: slowness; weakness; weight loss; 

exhaustion [25]; and low activity [21]. The cut-off was based on the Taiwanese population [26]. 

Participants who fulfilled none of the criteria were considered robust, participants who fulfilled 1 or 2 

criteria were considered pre-frail, and participants who fulfilled ≥ 3 criteria were considered frail. 

Cancer-related symptoms were measured by the European Organization for Research and 

Treatment of Cancer Quality of Life Questionnaire. The questionnaire consists of nine symptom 

scales/items, with higher scores on symptom scales/items representing higher levels of symptom burden 

[27]. 

The demographic and disease characteristics of participants were assessed using an investigator-

designed questionnaire. 
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Procedures 

Convenience sampling was used to identify survivors who met the eligibility criteria for the 

quantitative study. When research assistants identified potentially eligible participants at the recruitment 

site, they explained the study’s purpose and procedures. Those who agreed to participate were further 

screened for eligibility and, if deemed eligible, were asked to give written informed consent. After 

providing consent, the participants completed the aforementioned questionnaires. Purposive sampling was 

adopted for participants in the qualitative study. Each selected participant attended an individual semi-

structured interview with a researcher with experience in conducting qualitative research over the 

telephone. Each interview took approximately 20-30 minutes and followed a structured set of open-ended 

questions to capture information not covered by the preferences survey (e.g., why no interest in an exercise 

program) (Supplementary Material 1). Interviews were audio-recorded with permission of participants and 

transcribed verbatim by trained research assistants. 

Statistical analysis 

Statistical analysis was conducted using SPSS, Version 23.0 (IBM Corp., Armonk, NY, USA) and 

the level of significance was set at p < 0.05. Demographics composition, symptom scores, and preferences 

of exercise counselling and programming of the sample were presented with descriptive statistics. To 

determine any correlates of exercise levels and interest in exercise counselling and programming, multiple 

logistic regression analysis was performed by including potential factors, i.e., gender, education, presence 

of comorbidity, frailty status, cancer treatment received, months since treatment completion, and symptom 

scores [11-14, 16-17], as independent variables. Whether the participant met the recommended exercise 

guidelines was further included as an independent variable in the models regarding interest in exercise 

counselling and programming. The results are expressed as adjusted odds ratios (aORs) accompanied by 

95% confidence intervals (CIs). Participants with missing data were excluded from the corresponding 

models. 

For qualitative analysis, the transcripts were analyzed independently by two trained researchers. 

Meaningful words and phrases were located and classified into categories. Similar categories were merged 

to form themes. The categories and themes were then critically reviewed. Any disagreement was discussed, 
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and revisions were made as appropriate. The findings were presented as descriptive summaries supported 

by quotes from the raw data.  

Results 

Quantitative findings 

Background characteristics and exercise levels 

To summarize, 567 survivors were approached, of whom 290 consented and completed 

questionnaires (response rate = 51.1%). The major reasons for non-participation were lack of interest in 

research and lack of time to complete questionnaires. The mean age was 70.11 (SD = 4.79; range=65-94) 

(Table 1). In the sample, breast cancer was the most prevalent type of cancer (39.7%), while other major 

cancer types included lung, colorectal, and prostate cancer. Survivors had completed cancer treatment for 

approximately 69 months (SD = 78) on average. The prevalence of pre-frailty and frailty in the sample 

were 74.5% and 9.3% respectively. The mean scores of each symptom scale/item were all below 25, with 

the most severe symptoms being insomnia (22.18 SD = 29.77), fatigue (15.71 SD = 20.30), and pain (14.54 

SD = 19.76). Overall, 58.3% of participants did not meet the recommended exercise guidelines, and 44.1% 

were not engaging in any vigorous or moderate exercise (Table 2). 

Preferences on exercise counselling and programming 

Table 3 shows the details of the exercise counselling and programming preferences of participants. 

Overall, 50.7% and 16.2% of participants expressed a definite or possible preference to receive exercise 

counselling during their cancer experience, respectively, while 33.1% did not. Most participants expressed 

no preference on who provided exercise counselling (31.7%). Most survivors preferred to receive exercise 

counselling after treatment (67.6%). Specifically, most participants favored at least 1 year after treatment 

(29%), particularly those not meeting recommended exercise guidelines (35.5%). A similar proportion of 

survivors said they would prefer the counselling to take place at a cancer center (36.2%) or home (33.8%). 

Face to face was the preferred way to conduct exercise counselling (77.9%). 

Just 42.8% expressed a definite interest in engaging in an exercise program, 20% may be 

interested, and 46.6% believed that they could participate in such a program. Around one third of survivors 

preferred to exercise alone, while 42.1% had no preference. Most survivors preferred to exercise outdoor 

(39.0%) and in the early morning or morning (60%). Those not meeting the exercise guidelines were more 
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likely to prefer to start an exercise program at least 1 year after treatment than those meeting the exercise 

guidelines (39.6% vs. 24.8%). Additionally, most survivors preferred walking (61%), a flexible exercise 

program structure (63.1%), recreational activities (99.3%), supervised exercise (70.3%), and the same 

activity each time they exercised (69.3%). Those not meeting the exercise guidelines tended to favor low-

intensity exercise more (59.8%) and moderate-intensity exercise less (26%), while there was a similar 

preference for low-intensity (41.3%) and moderate exercise (42.1%) for those meeting the exercise 

guidelines. 

Correlates of exercise levels and interest in exercise counselling and programming 

As Table 4 shows, frail survivors were less likely to meet the recommended exercise guidelines 

(aOR = 0.194, 95%CI = 0.053, 0.712), while those with higher pain levels were more likely to meet the 

exercise guidelines (aOR = 1.017, 95%CI = 1.002, 1.033). Preferring to receive exercise counselling was 

positively associated with secondary education or above (aOR = 2.316, 95%CI = 1.293, 4.146), prior 

treatment with chemotherapy (aOR = 1.909, 95%CI = 1.073, 3.396), and levels of fatigue (aOR = 1.023, 

95%CI = 1.004, 1.042), but negatively associated with levels of dyspnea (aOR = 0.982, 95%CI = 0.964, 

1.000). Additionally, interest in an exercise program was positively associated with being female (aOR = 

2.106, 95%CI = 1.147, 3.867), secondary education or above (aOR = 2.797, 95%CI = 1.517, 5.155), and 

receipt of chemotherapy (aOR = 2.148, 95%CI = 1.178, 3.917), but negatively associated with levels of 

nausea and vomiting (aOR = 0.929, 95%CI = 0.867, 0.996) and constipation (aOR = 0.983, 95%CI = 0.967, 

0.999). 

Qualitative findings 

Five themes were identified from the analysis of the interviews with 12 participants. Interviewees’ 

characteristics and more detailed quotes are in Supplementary Material 2 and 3 respectively: 

Theme 1: Reasons for exercising regularly 

Among those who exercise regularly, the main reasons were to maintain health and because they 

enjoy the benefits of exercise. Most participants started exercising after retiring and some started exercising 

after cancer diagnosis. 

I realized that my blood pressure is calmer and (the number) looks better after exercise. (#082) 
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I started chemo infusions after surgery and felt so uncomfortable after the infusion. But after 

running in the park and showering after getting home, (I felt) great and very energetic. (#205) 

Theme 2: Reasons for not exercising regularly 

Lack of time due to work or caregiving was the principal reason for abandoning or not taking up 

physical exercise. Other reasons included physical symptoms (such as drooling, lower limb pain, fatigue) 

and laziness. 

Because I wake up at 4 am to cook and leave for work at 5 am. Sometimes when I come home from 

work, I have to do chores. I have to take care of my husband too, who is over 80 years old. (#008) 

I don’t know why, but I don’t have much interest in exercise. Plus, I am looking after my mom right 

now. I don’t have the time to join. Everyone knows exercising is good, but … it’s all laziness. Also, 

sometimes when (I) walk for a long time, my feet hurt. (#165) 

Theme 3: Favorable exercise modalities 

Walking was the favorable exercise modality for most interviewees because it was convenient, can 

be done anywhere any time, and allows self-adjustment of the intensity. Also, it is suitable for individuals 

with physical limitations. Another popular option was qigong, such as Tai Chi or badjuanjin. 

It’s convenient because of the flexibility (walking). (#110) 

Now I walk for an hour daily, (I am) doing well now, the shortness of breath is gone. (#171) 

Theme 4: Previous experience of exercise counselling/programs 

Physiotherapists and nurses provided more detailed exercise advice and coaching related to 

stretching, with some survivors still doing the stretching as advised, yet some did not follow any 

instructions. 

I have done physiotherapy, (the therapist) asked me to do this and do that. I got too lazy to do it 

after three times. (#165) 

Some participated in exercise programs offered by community centers for the older adults and a 

diabetes unit in the hospital. Programs that teach home-based exercise may result in more long term 

adherence. 
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I found out I have diabetes at that outpatient clinic, and they recommended a program that lasted 

four weeks.… The lesson consisted of exercise components training different muscles over the 

period of an hour. (#110) 

Theme 5: Perspectives on exercise counselling/programming 

Among those who exercised regularly, some participants did not want exercise 

counselling/programing because they were satisfied with their exercise pattern, while others did. Some 

physically inactive participants were interested in exercise counselling through brochures/websites but not 

an exercise program due to lack of time, while one was interested in both exercise counselling and 

programs because she lacked motivation to exercise herself . 

I don’t want the limitations. I do whatever I like. I want to make my own choices. (#023) 

The physically active ones would like to learn exercise that is more skillful, such as Tai Chi, while 

the physically inactive would like to learn home-based exercise that can be integrated with their routine. 

As long as it’s not monotonous or too basic like moving your arms and legs like elementary or 

kindergarten students. (#082) 

It can be something you can incorporate into daily life, like when doing chores. (#208) 

Discussion 

More than half of older cancer survivors did not meet the recommended exercise guidelines, while 

most participants expressed a definite or possible interest in receiving exercise counselling and 

participating in an exercise program. The literature suggests that exercise participation rates declined with 

age in general populations and cancer survivors [28]. In the present study, the observed rates are relatively 

lower than those of young and middle-aged adult cancer survivors (ranging from 75% to 87%) [13, 18, 19, 

29]. However, a significant proportion of older cancer survivors is interested in being counselled on 

exercise behavior and participating in exercise programs. This forms a strong basis for providing exercise 

counselling services and exercise programs as part of standard post-cancer treatment survivorship care in 

older adults. 

Findings on the preferences of exercise counselling and programming among older survivors that 

are different from those in studies involving general adult survivors were identified from the quantitative 

part of this study. First, most older participants preferred to receive exercise counselling and start an 
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exercise program at least 1 year after treatment. In other studies of adult survivors, most preferred exercise 

programs before [20], right after, or 3-6 months after treatment [13, 19, 29]. This difference may be 

attributed to the longer lasting impact of cancer treatment on older cancer survivors [30], or lower 

motivation to exercise among older adults. However, the period post active treatment is considered a 

teachable moment, the time period following a health-related life-changing event in which a patient is most 

receptive to lifestyle changes [31]. Also, there is abundant evidence supporting the benefits of exercise on 

reducing cancer recurrence and mortality [32]. In the qualitative analysis, the major motivating factor for 

habitual exercise was getting to know and feel the benefits of exercise. Therefore, education on the benefits 

of exercise is needed to encourage survivors to start exercise as early as possible after treatment 

completion. On the other hand, exercise has been considered as a fundamental intervention of cancer 

prehabilitation – a process on the continuum of care that occurs before starting acute treatment aimed at 

preventing or reducing the severity of anticipated treatment-related impairments that may cause significant 

disability [33-35]. It represents an opportunity to decrease morbidity, improve physical and psychological 

health outcomes, increase available treatment options, and decrease hospital stay and/or readmissions. 

Despite the observed patient preference for starting exercise after treatment completion, patient education 

on exercise should indeed begin at the time of cancer diagnosis and be reemphasized post-treatment so that 

patients at different points of cancer journey are fully informed of benefits of exercise and make their own 

choices in making behavior change.  Second, most participants in this study preferred low intensity 

exercise, while most participants in other studies preferred moderate intensity [13, 18-20]. Although 

moderate-intensity or vigorous exertion has greater benefits than low-intensity exercise for cancer survivors 

[36], low-intensity exercise can also improve physical and cognitive health for older adults [37], and it may 

be more appropriate when considering factors such as fall risk, safety, and compliance [37].  

This preferences study serves as an important addition to the literature also because such data in 

Asian or Chinese populations are scarce.  A systematic review included forty-one observational studies on 

exercise preferences of cancer patients [11], in which only one study was conducted in Taiwan [19], while 

the remaining studies were conducted in Unites States, Canada, or Australia. Although methodological 

differences should be taken into account, whether the findings have remarkable differences between 

Chinese and Western populations is worth exploration. Most preferences in our sample are in line with 
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those in Western populations, including preference for exercising alone and in the morning, starting an 

exercise program after treatment, and walking as the most favorite exercise modality. A major difference is 

that most Western findings indicated that participants preferred to exercise at home [11], while majority of 

participants in the present study and the study conducted in Taiwan [19] preferred to exercise outdoors. 

Such difference is potentially attributed to the variations in infrastructure in Chinese and Western countries 

such as transportation and house size. More variations in preferences across cultural groups are yet to be 

uncovered using standardized methodological designs to inform tailored exercise interventions.  

Some factors can affect exercise levels and interest in exercise counselling and programming, 

which can inform future planning and recruitment. First, frail survivors were less likely to meet exercise 

guidelines. This is reasonable because frail survivors have limited mobility and strength. Indeed, this group 

is very likely to benefit from exercise, because research has consistently suggested that frailty is reversible 

and that exercise is a critical component in its treatment [38]. Second, more education and female gender 

had positive associations with interest in an exercise counselling and exercise program, as in some previous 

studies [13, 20, 29]. This suggests that conventional recruitment strategies for exercise interventions may 

disproportionately attract better-educated and female cancer survivors. Third, prior treatment with 

chemotherapy was associated with wanting exercise counselling and programs in the present study, while 

in past studies findings were mixed [18, 29]. More exploratory research is needed to uncover how cancer 

treatment types may affect the preferences and attitudes towards exercise of cancer survivors. Interestingly, 

those with higher levels of fatigue were more likely to be interested in exercise counselling. Another study 

also found most cancer survivors were experiencing fatigue, yet more than half expressed an interest in 

taking part in exercise [39]. However, fatigue has been found to be a predictor of poor exercise adherence 

and maintenance among cancer survivors [16, 17, 40]. This may mark a disconnect between interest in 

exercise and actual exercise behavior. More research is needed to identify strategies to translate interest and 

awareness into action among survivors with fatigue.  

Strengths and limitations 

This is the first study to assess exercise levels along with preferences about exercise counselling 

and programming among older cancer survivors. A mixed-methods approach was used to enhance the 

breadth and depth of the data collected. The study has several limitations. First, it used a convenience 
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sample of older cancer survivors recruited from one hospital. So, the generalizability of the findings to the 

wider cancer population is limited. Although our findings are potentially transferrable to other Chinese 

populations, the transferability may be limited to cities with similar stage of development as Hong Kong, as 

literature has demonstrated that places with different stage of development may have different built 

environment (such as residential density, access to open spaces, and transportation infrastructure), hence 

contributing to differences in exercise habits [41, 42]. Second, the interest in exercise 

counselling/programming might be overestimated, because participants who have a more positive attitude 

about exercise are more likely to consent to the study. Third, the data on exercise levels were self-reported. 

It may be a norm to express interest in exercise, and participants may tend to overstate their exercise levels 

because of the focus on health in society. So, the findings may be subject to self-selection bias and socially 

motivated responder bias. Fourth, the study was conducted among post-treatment cancer survivors, which 

may have affected their preferences in timing of receiving exercise counselling and starting an exercise 

program. Lastly, part of the sample was recruited after COVID-19 began. The findings on exercise levels 

and preferences (such as face-to-face vs remote exercise counselling, venue of exercise programs) might 

have been influenced by the pandemic. However, the extent of influence was not certain because 

recruitment was conducted in the time periods where daily local COVID-19 infections were in single digits 

or zero (i.e., Jun 2020 – early Jul 2020, Sept 2020 – mid Nov 2020) to ensure staff and participants’ safety. 

Future studies on the specific impact of pandemics and social distancing on exercise levels and preferences 

in older cancer survivors are needed. 

Conclusions 

In summary, while fewer than half the participants met the recommended exercise guidelines, 

most older cancer survivors expressed a definite or possible interest in receiving exercise counselling and 

participating in an exercise program. Offering face-to-face exercise counselling to older cancer survivors 

and providing subsequent home-based support is recommended to balance survivors’ preferences and 

practicability. To optimize the teachable moment, cancer survivors during the transition from active cancer 

treatment into survivorship should be educated about their increased health risks and the benefits of 

exercise. Training exercise specialists to provide exercise counselling could be included in care with 

minimal expense. Because there are mixed responses to preferences of exercise programming, the most 
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appropriate recommendation would be to offer an outdoor walking program starting at low intensity, and 

gradually increasing to moderate intensity under supervision as tolerated by the survivors. Finally, special 

emphasis should go on recruiting men and those who have lower education levels, have not had 

chemotherapy, or suffer from higher symptom burden into exercise trials, as they may be less interested in 

participating. Assisting frail survivors and those with other duties to form specific feasible plans of how, 

when, and where to exercise may help to increase their confidence to take up exercise habits. 

 

Authors' contributions 

All authors contributed to the study conception and design. Material preparation and data acquisition were 

performed by Denise Shuk Ting Cheung and Naomi Takemura. Analysis was performed by Denise Shuk 

Ting Cheung, Naomi Takemura, Pui Hing Chau, Alina Yee Man Ng, and Xinyi Xu. The first draft of the 

manuscript was written by Denise Shuk Ting Cheung and all authors commented on previous versions of 

the manuscript. All authors read and approved the final manuscript. 

Declaration of Competing Interest  

The authors declare that there is no conflict of interests.  

Acknowledgment 

We thank Dr Tai Chung Lam and the nurses in the target setting for coordinating participant recruitment, 

the participants for participating in the study, and the research assistants for assisting participant 

recruitment, data collection, and data entry. 

Funding 

The study was supported by Seed Fund for Basic Research (Principal Investigator: DSTC; Project number: 

201906159004).  

Ethics approval  

All procedures performed in studies involving human participants were in accordance with the ethical 

standards of the institutional and/or national research committee and with the 1964 Helsinki Declaration 



 15 

and its later amendments or comparable ethical standards. The study was approved by the Institutional 

Review Board of The University of Hong Kong/Hospital Authority Hong Kong West Cluster (UW19550). 

  



 16 

References 

1. Geessink N, Schoon Y, van Goor H, Olde Rikkert M, Melis R. Frailty and quality of life among 

older people with and without a cancer diagnosis: Findings from TOPICS-MDS. PLoS One 

2017;12(12):e0189648. https://doi.org/10.1371/journal.pone.0189648. 

2. Sulicka J, Pac A, Puzianowska-Kuznicka M, Zdrojewski T, Chudek J, Tobiasz-Adamczyk B, et al. 

Health status of older cancer survivors-results of the PolSenior study. J Cancer Surviv 

2018;12(3):326-33. https://doi.org/10.1007/s11764-017-0672-6. 

3. Fong DYT, Ho JWC, Hui BPH, Lee AM, Macfarlane DJ, Leung SSK, et al. Physical activity for 

cancer survivors: meta-analysis of randomised controlled trials. BMJ 2012;344:e70. 

https://doi.org/10.1136/bmj.e70. 

4. Spei ME, Samoli E, Bravi F, La Vecchia C, Bamia C, Benetou V. Physical activity in breast 

cancer survivors: A systematic review and meta-analysis on overall and breast cancer survival. 

Breast 2019;44:144-52. https://doi.org/10.1016/j.breast.2019.02.001. 

5. Gao R, Yu T, Liu L, Bi J, Zhao H, Tao Y, et al. Exercise intervention for post-treatment colorectal 

cancer survivors: a systematic review and meta-analysis. J Cancer Surviv 2020;14(6):878-93. 

https://doi.org/10.1007/s11764-020-00900-z. 

6. Niu C, Eng L, Qiu X, Shen X, Espin-Garcia O, Song Y, et al. Lifestyle Behaviors in Elderly 

Cancer Survivors: A Comparison With Middle-Age Cancer Survivors. J Oncol Pract 

2015;11(4):e450-e9. https://doi.org/10.1200/JOP.2014.002287. 

7. Sheeran P, Abraham C, Jones K, Villegas ME, Avishai A, Symes YR, et al. Promoting physical 

activity among cancer survivors: Meta-analysis and meta-CART analysis of randomized 

controlled trials. Health Psychol 2019;38(6):467-82. https://doi.org/10.1037/hea0000712. 

8. Courneya KS, Karvinen KH. Exercise, aging, and cancer. Appl Physiol Nutr Metab 

2007;32(6):1001-7. https://doi.org/10.1139/H07-074. 

9. Mustian K, Lin P-J, Cole C, Loh KP, Magnuson A. (2017) Exercise and the Older Cancer 

Survivor. In: Extermann M (eds). Geriatric Oncology. Cham: Springer; 2020, pp 917-938. 

 



 17 

10. Hardcastle SJ, Hancox J, Hattar A, Maxwell-Smith C, Thøgersen-Ntoumani C, Hagger MS. 

Motivating the unmotivated: how can health behavior be changed in those unwilling to change? 

Front Psychol 2015;6:835. http://doi.org/10.3389/fpsyg.2015.00835. 

11. Wong JN, McAuley E, Trinh L. Physical activity programming and counselling preferences 

among cancer survivors: a systematic review. Int J Behav Nutr Phys Act 2018;15(1):48. 

https://doi.org/10.1186/s12966-018-0680-6. 

12. Tyrrell A, Keats M, Blanchard C. The physical activity preferences of gynecologic cancer 

survivors. Oncol Nurs Forum 2014;41(5):461-9. https://doi.org/10.1188/14.ONF.461-469. 

13. Gjerset GM, Fosså SD, Courneya KS, Skovlund E, Jacobsen AB, Thorsen L. Interest and 

preferences for exercise counselling and programming among Norwegian cancer survivors. Eur J 

Cancer Care (Engl) 2011;20(1):96-105. https://doi.org/10.1111/j.1365-2354.2009.01161.x. 

14. Karvinen KH, Courneya KS, Venner P, North S. Exercise programming and counselling 

preferences in bladder cancer survivors: a population-based study. J Cancer Surviv 2007;1(1):27-

34. https://doi.org/10.1007/s11764-007-0010-5. 

15. Whitehead S, Lavelle K. Older breast cancer survivors’ views and preferences for physical 

activity. Qual Health Res 2009;19(7):894-906. https://doi.org/10.1177/1049732309337523. 

16. Ormel HL, van der Schoot GGF, Sluiter WJ, Jalving M, Gietema JA, Walenkamp AME. 

Predictors of adherence to exercise interventions during and after cancer treatment: A systematic 

review. Psychooncology 2018;27(3):713-24. https://doi.org/10.1002/pon.4612. 

17. IJsbrandy C, Ottevanger PB, Gerritsen WR, van Harten WH, Hermens R. Determinants of 

adherence to physical cancer rehabilitation guidelines among cancer patients and cancer centers: a 

cross-sectional observational study. J Cancer Surviv 2021;15(1):163-77. 

https://doi.org/10.1007/s11764-020-00921-8. 

18. Vallance J, Lavallee C, Culos-Reed N, Trudeau M. Rural and Small Town Breast Cancer 

Survivors’ Preferences for Physical Activity. Int J Behav Med 2013;20(4):522-8. 

https://doi.org/10.1007/s12529-012-9264-z. 



 18 

19. Lin YY, Lai YF, Lu HI, Lai YL, Lin CC. Physical activity preferences among patients with lung 

cancer in Taiwan. Cancer Nurs 2013;36(2):155-62. 

https://doi.org/10.1097/NCC.0b013e31825f4db1. 

20. Philip EJ, Coups EJ, Feinstein MB, Park BJ, Wilson DJ, Ostroff JS. Physical activity preferences 

of early-stage lung cancer survivors. Support Care Cancer 2014;22(2):495-502. 

https://doi.org/10.1007/s00520-013-2002-5. 

21. Macfarlane DJ, Lee CC, Ho EY, Chan KL, Chan DT. Reliability and validity of the Chinese 

version of IPAQ (short, last 7 days). J Sci Med Sport 2007;10(1):45-51. 

https://doi.org/10.1016/j.jsams.2006.05.003. 

22. Campbell KL, Winters-Stone KM, Wiskemann J, May AM, Schwartz AL, Courneya KS, et al. 

Exercise Guidelines for Cancer Survivors: Consensus Statement from International 

Multidisciplinary Roundtable. Med Sci Sports Exerc 2019;51(11):2375-90. 

https://doi.org/10.1249/MSS.0000000000002116. 

23. Jones LW, Courneya KS. Exercise counselling and programming preferences of cancer survivors. 

Cancer Pract 2002;10(4):208-15. https://doi.org/10.1046/j.1523-5394.2002.104003.x. 

24. Fried LP, Tangen CM, Walston J, Newman AB, Hirsch C, Gottdiener J, et al. Frailty in older 

adults: evidence for a phenotype. J Gerontol A Biol Sci Med Sci 2001;56(3):M146-56. 

https://doi.org/10.1093/gerona/56.3.m146. 

25. Cheung CK, Bagley C. Validating an American scale in Hong Kong: the Center for 

Epidemiological Studies Depression Scale (CES-D). J Psychol 1998;132(2):169-86. 

https://doi.org/10.1080/00223989809599157. 

26. Chan DC, Tsou HH, Yang RS, Tsauo JY, Chen CY, Hsiung CA, et al. A pilot randomized 

controlled trial to improve geriatric frailty. BMC Geriatr 2012;12:58. 

https://doi.org/10.1186/1471-2318-12-58. 

27. Zhao H, Kanda K. Translation and validation of the standard Chinese version of the EORTC 

QLQ-C30. Qual Life Res 2000;9(2):129-37. https://doi.org/10.1023/a:1008981520920. 



 19 

28. Eime RM, Harvey JT, Charity MJ, Payne WR. Population levels of sport participation: 

implications for sport policy. BMC Public Health 2016;16:752-. https://doi.org/10.1186/s12889-

016-3463-5. 

29. Bélanger LJ, Plotnikoff RC, Clark A, Courneya KS. A survey of physical activity programming 

and counselling preferences in young-adult cancer survivors. Cancer Nurs 2012;35(1):48-54. 

https://doi.org/10.1097/NCC.0b013e318210220a. 

30. Shahrokni A, Wu AJ, Carter J, Lichtman SM. Long-term Toxicity of Cancer Treatment in Older 

Patients. Clin Geriatr Med 2016;32(1):63-80. https://doi.org/10.1016/j.cger.2015.08.005. 

31. Cormie P, Zopf EM, Zhang X, Schmitz KH. The Impact of Exercise on Cancer Mortality, 

Recurrence, and Treatment-Related Adverse Effects. Epidemiol Rev 2017;39(1):71-92. 

https://doi.org/10.1093/epirev/mxx007. 

32. Frazelle ML, Friend PJ. Optimizing the Teachable Moment for Health Promotion for Cancer 

Survivors and Their Families. J Adv Pract Oncol 2016;7(4):422-33. 

http://dx.doi.org/10.6004/jadpro.2016.7.4.5. 

33. Silver JK, Baima J. Cancer prehabilitation: an opportunity to decrease treatment-related morbidity, 

increase cancer treatment options, and improve physical and psychological health outcomes. Am J 

Phys Med Rehabil. 2013;92(8):715-727. doi:10.1097/PHM.0b013e31829b4afe 

34. Santa Mina D, Brahmbhatt P, Lopez C, et al. The Case for Prehabilitation Prior to Breast Cancer 

Treatment. PM R. 2017;9(9S2):S305-S316. doi:10.1016/j.pmrj.2017.08.402 

35. Lukez A, Baima J. The Role and Scope of Prehabilitation in Cancer Care. Semin Oncol Nurs. 

2020;36(1):150976. doi:10.1016/j.soncn.2019.150976 

36.         Mishra SI, Scherer RW, Geigle PM, Berlanstein DR, Topaloglu O, Gotay CC, et al. Exercise 

interventions on health-related quality of life for cancer survivors. Cochrane Database Syst Rev 

2012(8):Cd007566. https://doi.org/10.1002/14651858.CD007566.pub2. 

37. Tse ACY, Wong TWL, Lee PH. Effect of Low-intensity Exercise on Physical and Cognitive 

Health in Older Adults: a Systematic Review. Sports Med Open 2015;1(1):37-. 

https://doi.org/10.1186/s40798-015-0034-8. 



 20 

38. Apóstolo J, Cooke R, Bobrowicz-Campos E, Santana S, Marcucci M, Cano A, et al. Effectiveness 

of interventions to prevent pre-frailty and frailty progression in older adults: a systematic review. 

JBI Database System Rev Implement Rep 2018;16(1):140-232. https://doi.org/10.11124/JBISRIR-

2017-003382. 

39. Blaney JM, Lowe-Strong A, Rankin-Watt J, Campbell A, Gracey JH. Cancer survivors’ exercise 

barriers, facilitators and preferences in the context of fatigue, quality of life and physical activity 

participation: a questionnaire-survey. Psychooncology 2013;22(1):186-94. 

https://doi.org/10.1002/pon.2072. 

40. Kampshoff CS, Jansen F, van Mechelen W, May AM, Brug J, Chinapaw MJM, et al. 

Determinants of exercise adherence and maintenance among cancer survivors: a systematic 

review. Int J Behav Nutr Phys Act 2014;11(1):80. https://doi.org/10.1186/1479-5868-11-80. 

41. Day K. Physical Environment Correlates of Physical Activity in Developing Countries: A 

Review. J Phys Act Health. 2018;15(4):303-314. doi:10.1123/jpah.2017-0184 

42. Elshahat S, O'Rorke M, Adlakha D. Built environment correlates of physical activity in low- and 

middle-income countries: A systematic review. PLoS One. 2020;15(3):e0230454. Published 2020 

Mar 17. doi:10.1371/journal.pone.0230454 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 21 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Participant characteristics 

Variables Number (%) 

Age, mean (SD), yearsa 70.11 (4.79) 

Femalea 186 (64.1%) 

Marital statusa  

  Married or cohabiting 225 (77.6%) 

  Single or divorced or widowed 65 (22.4%) 

Educationa  

  Primary or none 96 (33.1%) 

  Secondary or above 194(66.9%) 

Presence of comorbiditya  

Yes 207 (71.4%) 

No 83 (28.6%) 

Type of cancer  

   Colorectal  57 (19.7%) 

   Lung 13 (4.5%) 

   Breast 115 (39.7%) 

   Prostate 45 (15.5%) 

   Otherb 59 (20.3%) 

Missing 1 (0.3%) 

Stage of cancera  

   I/II 140 (48.3%) 

   III/IV 75 (25.9%) 

   Not sure 75 (25.9%) 

Treatment received  

   Surgery only  81 (27.9%) 

   Chemotherapy with or without surgery 51 (17.6%) 
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   Chemotherapy and radiotherapy with or without surgery 71 (24.5%) 

   Radiotherapy with or without surgery 75 (25.9%) 

   Other 8 (2.8%) 

Missing 4 (1.4%) 

Time since treatment completion, mean (SD), monthsa 68.81 (77.50) 

Smoking behaviora  

  Yes 9 (3.1%) 

  No 281 (96.9%) 

Drinking behaviora  

  Yes 25 (8.6%) 

  No 265 (91.4%) 

Frailty statusa  

   Robust 47 (16.2%) 

   Pre-frail 216 (74.5%) 

   Frail 27 (9.3%) 

Symptom subscales/itemsa  

   Fatigue, mean(SD)  15.71 (20.30) 

   Nausea and vomiting, mean(SD)  0.98 (4.38) 

   Pain, mean(SD)  14.54 (19.76) 

   Dyspnea, mean(SD)  6.44 (15.59) 

   Insomnia, mean(SD)  22.18 (29.77) 

   Appetite loss, mean(SD)  4.37 (14.01) 

   Constipation, mean(SD)  8.16 (18.97) 

   Diarrhea, mean(SD)  3.68 (12.16) 

   Financial difficulties, mean(SD)  3.22 (12.60) 
a No missing data 
b Other: Liver, stomach, thyroid, laryngeal, cervical, lymphoma, esophageal, bladder, kidney 
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Table 2. Exercise levels of participants 

 

a No missing data 
b150 min of moderate aerobic exercise or 75 min of vigorous exercise per week. 

  

Exercise behaviors Number (%) 

Engaged in vigorous exercisea  

      No 243 (83.8%) 

      Yes 47 (16.2%) 

         Average days a week, mean(SD) 0.74(1.98) 

         Average duration of exercise each time, mean(SD), 

minutes 

9.72(28.64) 

 Engaged in moderate exercisea  

      No 152 (52.4%) 

      Yes 138 (47.6%) 

         Average days a week, mean(SD) 2.43(3.01) 

         Average duration of exercise each time, mean(SD), 

minutes 

35.14(57.6) 

Not meeting the recommended exercise guidelinesa,b 169 (58.3%) 

Did not engage in any moderate and vigorous exercisea  128 (44.1%) 
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Table 3. Exercise counselling and programming preferences 

 Total (n=290) Meeting 

recommended 

exercise levels 

(n=121) 

Not meeting 

recommended 

exercise levels 

(n=169) 

p-valueb 

Exercise counselling preferences      

Would you prefer to receive exercise 

counselling? a 

   0.388 

Yes 147 (50.7%)   67(55.4%) 80(47.3%)  

No 96 (33.1%)  37(30.6%) 59(34.9%)  

Maybe 47 (16.2%) 17(14%) 30(17.8%)  

From whom would you prefer to 

receive exercise counselling? 

   0.076 

Oncologist 83 (28.6%) 28(23.1%) 55(32.5%)  

Nurse 29 (10%) 15(12.4%) 14(8.3%)  

Exercise specialist affiliated with a 

cancer center 

52 (17.9%) 25(20.7%) 27(16%)  

Exercise specialist affiliated with a 

community center 

27 (9.3%) 6(5%) 21(12.4%)  

Another cancer patient/survivor 2 (0.7%) 1(0.8%) 1(0.6%)  

No preference 92 (31.7 %)  45(37.2%) 47(27.8%)  

Missing 5 (1.7%) 1 (0.8%) 4 (2.4%)  

When would you prefer to receive 

exercise counselling? 

   0.009 

Before treatment 47 (16.2%) 29(24%) 18(10.7%)  

During treatment 42(14.5%) 20(16.5%) 22(13%)  

Immediately after treatment 53 (18.3%) 22(18.2%) 31(18.3%)  

3-6 months after treatment 59 (20.3%) 25(20.7%) 34(20.1%)  

At least 1 year after treatment 84 (29%)  24(19.8%) 60(35.5%)  

Missing 5 (1.7%) 1 (0.8%) 4 (2.4%)  

Where would you prefer to receive 

exercise counselling? 

   0.311 

Cancer center 105 (36.2%) 43 (35.5%) 62(36.7%)  

Community center 80 (27.6%)  31(25.6%) 49(29 %)  

Home 98 (33.8%) 46(38%) 52(30.8%)  

Missing 7 (2.4%) 1 (0.8%) 6 (3.6%)  

How would you most prefer to 

receive exercise counselling?  

   0.530 

Face to face 226 (77.9%) 97(80.2%) 129(76.3%)  

By telephone 32 (11%) 14(11.6%) 18(10.7%)  

Videotape 5 (1.7%) 3(2.5%) 2(1.2%)  

Brochure/ pamphlet 12 (4.1%) 4(3.3%) 8(4.7%)  

Over the internet 10 (3.4%) 2(1.7%) 8(4.7%)  

Missing 5 (1.7%) 1 (0.8%) 4 (2.4%)  

Exercise programming preferences     

Would you be interested in an 

exercise program? a 

   0.774 

Yes 124 (42.8%)  49(40.5%) 75(44.4%)  



 25 

No 108 (37.2%) 46(38%) 62(36.7%)  

Maybe 58 (20.0%) 26(21.5%) 32(18.9%)  

Are you able to participate in an 

exercise program? 

   0.704 

Yes 135 (46.6%)  56(46.3%) 79(46.7%)  

No 92 (31.7%) 38(31.4%) 54(32%)  

Maybe 62 (21.4%) 26(21.5%) 36(21.3%)  

Missing 1 (0.3%) 1 (0.8%) 0(0%)  

Most preferred exercise company a    0.716 

Alone  96 (33.1%)  39(32.2%) 57(33.7%)  

With 1-2 cancer survivors  8 (2.8%) 2(1.7%) 6(3.6%)  

With 1-2 non-cancer survivors 33 (11.4%) 15(12.4%) 18(10.7%)  

With a group of cancer survivors 22 (7.6%) 9(7.4%) 13(7.7%)  

With a group of non-cancer survivors 9 (3.1%) 2(1.7%) 7(4.1%)  

No preference 122 (42.1%) 54(44.6%) 68(40.2%)  

Where would you prefer to exercise?    0.042 

At home 44 (15.2%) 15(12.4%) 29(17.2%)  

At a community exercise center 53 (18.3%) 19(15.7%) 34(20.1%)  

Outdoors 113 (39.0%)  60(49.6%) 53(31.4%)  

No preference 77 (26.6%) 26(21.5%) 51(30.2%)  

Missing 3 (1.0%) 1 (0.8%) 2 (1.2%)  

What time of day would you prefer 

to exercise? 

   0.063 

Early morning 88 (30.3%) 47(38.8%) 41(24.3%)  

Morning 86 (29.7%) 29(24%) 57(33.7%)  

Noon 12 (4.1%) 6(5%) 6(3.6%)  

Afternoon 21 (7.2%)  9(7.4%) 12(7.1%)  

Evening 18 (6.2%)  4(3.3%) 14(8.3%)  

No preference 64 (22.1%) 25(20.7%) 39(23.1%)  

Missing 1 (0.3%) 1 (0.8%) 0  

What type of exercise would you 

most prefer to do? a 

   0.269 

Walking 177 (61.0%)  70(57.9%) 107(63.3%)  

Dance 12 (4.1%) 6(5%) 6(3.6%)  

Swimming 15 (5.2%) 8(6.6%) 7(4.1%)  

Cycling 9 (3.1%) 4(3.3%) 5(3%)  

Jogging 6 (2.1%) 4(3.3%) 2(1.2%)  

Ball sports 6 (2.1%) 2(1.7%) 4(2.4%)  

Weight training 2 (0.7%) 1(0.8%) 1(0.6%)  

Qigong 22 (7.6%) 5(4.1%) 17(10.1%)  

Setting-up exercise 19 (6.6%) 7(5.8%) 12(7.1%)  

Other 22 (7.6%) 14(11.6%) 8(4.7%)  

When would you prefer to start an 

exercise program? 

   0.054 

Before treatment 70 (24.1%) 36(29.8%) 34(20.1%)  

During treatment 22 (7.6%) 13(10.7%) 9(5.3%)  

Immediately after treatment 46 (15.9%) 20(16.5%) 26(15.4%)  

3-6 months after treatment 54 (18.6%) 22(18.2%) 32(18.9%)  

At least 1 year after treatment 97 (33.4%)  30(24.8%) 67(39.6%)  

Missing 1 (0.3%) 0(0%) 1 (0.6%)  
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What type of activity would you like 

to perform? a 

   0.582 

Same each time 201 (69.3%) 86(71.1%) 115(68%)  

Different each time 89 (30.7%) 35(28.9%) 54(32%)  

How would you prefer to perform 

these exercises? a 

   0.063 

Supervised 204 (70.3%)  78(64.5%) 126(74.6%)  

Unsupervised 86 (29.7%) 43(35.5%) 43(25.4%)  

How would you prefer the structure 

of your exercise program to be? a 

   0.930 

Spontaneous/flexible 183 (63.1%) 76(62.8%) 107(63.3%)  

Scheduled 107 (36.9%)  45(37.2%) 62(36.7%)  

What type of activities would you 

prefer? a 

   0.812 

Recreational 288 (99.3%) 120(99.2%) 168(99.4%)  

Competitive 2 (0.7%) 1(0.8%) 1(0.6%)  

What intensity would you prefer 

your exercise program to be? a 

   0.008 

Low 151 (52.1%)  50(41.3%) 101(59.8%)  

Moderate 95 (32.8%) 51(42.1%) 44(26%)  

High 6 (2.1%) 4(3.3%) 2(1.2%)  

No preference 38 (13.1%) 16(13.2%) 22(13%)  
a No missing data 
b Obtained by chi-square tests examining the difference in exercise counselling and programming preference 

items between those meeting and not meeting the recommended exercise levels. 
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Table 4. Correlates of exercise levels and interest in exercise counselling and programming 

Outcomes Adjusted odds ratio (95% CI) p-value 

Meet the exercise guidelines     

Female (vs. Male) 0.726 (0.411, 1.284) 0.271 

Secondary education or above (vs. Primary education or 

below) 

0.956 (0.547, 1.673) 0.876 

Pre frail (vs. Robust) 0.551 (0.276, 1.100) 0.091 

Frail (vs. Robust) 0.194 (0.053, 0.712) 0.013 

Received chemotherapy (vs. Did not receive chemotherapy) 1.011 (0.596, 1.716) 0.968 

Time since completion of treatment (months) 0.998 (0.995, 1.002) 0.351 

Fatigue 0.992 (0.975, 1.009) 0.349 

Nausea and vomiting 1.009 (0.946, 1.077) 0.779 

Pain 1.017 (1.002, 1.033) 0.031 

Dyspnoea 0.982 (0.963, 1.002) 0.076 

Insomnia 0.998 (0.988, 1.008) 0.657 

Appetite loss 1.000 (0.981, 1.019) 0.987 

Constipation 0.994 (0.979, 1.009) 0.400 

Diarrhoea 1.000 (0.978, 1.023) 0.992 

Financial difficulties 1.022 (1.000, 1.045) 0.051 

Comorbidity 1.053 (0.585, 1.896) 0.863 

Prefer to receive exercise counselling     

Female (vs. Male) 1.294 (0.713, 2.349) 0.397 

Secondary education or above (vs. Primary education or 

below) 

2.316 (1.293, 4.146) 0.005 

Pre frail (vs. Robust) 0.779 (0.356, 1.707) 0.533 

Frail (vs. Robust) 0.408 (0.122, 1.369) 0.147 

Received chemotherapy (vs. Did not receive 

chemotherapy) 

1.909 (1.073, 3.396) 0.028 

Time since completion of treatment (months) 1.000 (0.996, 1.004) 0.988 

Fatigue 1.023 (1.004, 1.042) 0.017 

Nausea and vomiting 0.991 (0.927, 1.060) 0.794 

Pain 1.001 (0.986, 1.017) 0.858 

Dyspnoea 0.982 (0.964, 1.000) 0.048 

Insomnia 0.999 (0.989, 1.009) 0.822 

Appetite loss 1.004 (0.983, 1.027) 0.694 

Constipation 0.989 (0.974, 1.004) 0.152 
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Diarrhoea 1.007 (0.983, 1.032) 0.551 

Financial difficulties 0.984 (0.962, 1.006) 0.144 

Active (vs. Inactive) 1.300 (0.735, 2.297) 0.367 

Comorbidity 1.300 (0.705, 2.394) 0.401 

Interested in an exercise program     

Female (vs. Male) 2.106 (1.147, 3.867) 0.016 

Secondary education or above (vs. Primary education or 

below) 

2.797 (1.517, 5.155) 0.001 

Pre frail (vs. Robust) 1.030 (0.487, 2.178) 0.939 

Frail (vs. Robust) 1.794 (0.471, 6.828) 0.391 

Received chemotherapy (vs. Did not receive 

chemotherapy) 

2.148 (1.178, 3.917) 0.013 

Time since completion of treatment (months) 0.997 (0.993, 1.000) 0.086 

Fatigue 1.018 (0.998, 1.038) 0.079 

Nausea and vomiting 0.929 (0.867, 0.996) 0.037 

Pain 1.014 (0.996, 1.032) 0.120 

Dyspnoea 0.985 (0.966, 1.004) 0.131 

Insomnia 1.011 (1.000, 1.023) 0.056 

Appetite loss 1.013 (0.989, 1.038) 0.286 

Constipation 0.983 (0.967, 0.999) 0.038 

Diarrhoea 1.025 (0.998, 1.052) 0.067 

Financial difficulties 0.975 (0.950, 1.001) 0.055 

Active (vs. Inactive) 0.923 (0.517, 1.648) 0.787 

Comorbidity 1.874 (0.994, 3.533) 0.052 

Note: A total of 274 cases were included in the models after excluding cases with missing data.  

 


