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ABSTRACT
Introduction  Cancer-related fatigue (CRF) is one of the 
most common and debilitating side effects experienced 
by patients with breast cancer (BC) during postoperative 
chemotherapy. Family-involvement combined aerobic and 
resistance exercise has been introduced as a promising 
non-pharmacological intervention for CRF symptom 
relief and improving patients’ muscle strength, exercise 
completion, family intimacy and adaptability and quality 
of life. However, evidence for the practice of home 
participation in combined aerobic and resistance exercise 
for the management of CRF in patients with BC is lacking.
Methods and analysis  We present a protocol for a 
quasi-randomised controlled trial involving an 8-week 
intervention. Seventy patients with BC will be recruited 
from a tertiary care centre in China. Participants from 
the first oncology department will be assigned to the 
family-involvement combined aerobic and resistance 
exercise group (n=28), while participants from the 
second oncology department will be assigned to the 
control group that will receive standard exercise guidance 
(n=28). The primary outcome will be the Piper Fatigue 
Scale-Revised (R-PFS) score. The secondary outcomes 
will include muscle strength, exercise completion, family 
intimacy and adaptability and quality of life, which will be 
evaluated by the stand-up and sit-down chair test, grip 
test, exercise completion rate, Family Adaptability and 
Cohesion Scale, Second Edition-Chinese Version (FACESⅡ-
CV) and Functional Assessment of Cancer Therapy -Breast 
(FACT-B) scale. Analysis of covariance will be applied for 
comparisons between groups, and paired t-tests will be 
used for comparison of data before and after exercise 
within a group.
Ethics and dissemination  This study has been approved 
by the Ethics Committee of the First Affiliated Hospital 
of Dalian Medical University (PJ-KS-KY-2021-288). The 
results of this study will be published via peer-reviewed 
publications and presentations at conferences.
Trail registration number  ChiCTR2200055793.

INTRODUCTION
According to the latest data published for 
2020, the number of newly diagnosed cases 
of breast cancer (BC) in that year reached 
2.26 million worldwide and the number 
of deaths due to BC was 680 000. BC has 
officially replaced lung cancer as the most 
common cancer worldwide and ranks first 
among females as the cause of cancer-related 
deaths.1 In China, approximately 368 000 new 
BC cases were diagnosed in 2018, and approx-
imately 416 000 new cases of BC were diag-
nosed in 2020,2 showing an increasing trend 
year by year.3 At present, patients with BC in 
China tend to be younger than those in other 
populations.4 Overall, the number of BC 
survivors has increased, as the 5-year survival 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This will be the first clinical study to explore the pre-
liminary effects of a family-involvement combined 
aerobic and resistance exercise protocol on cancer-
related fatigue in patients with breast cancer during 
postoperative chemotherapy.

	⇒ The family members of the intervention group will 
record activities in a supervision diary and check 
in a WeChat group throughout the intervention to 
illustrate the role of the family members in the in-
tervention process.

	⇒ The main limitation of this study will be the small 
sample size.

	⇒ The findings of this study may only reflect the char-
acteristics of patients in this location given the lim-
ited study sites.

	⇒ Another potential limitation is that study protocol 
lacks a long-term follow-up to assess the ongoing 
effects of family-involvement exercise.
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rate of patients with BC has reached 90%. This has been 
attributed to the progress made in screening, diagnosis 
and therapeutic strategies applied in BC management.5

As a common adjuvant therapy after BC surgery, 
chemotherapy can improve the survival rate and prolong 
the survival time of patients with BC.6 7 However, patients 
with low immunity during postoperative chemotherapy 
are prone to various discomforts, which increase their 
physical and mental burden and reduce their quality of 
life. CRF is one of the most common symptoms experi-
enced by patients with BC during postoperative chemo-
therapy.8 According to previous research,9 80%–90% of 
patients with cancer will experience CRF during treat-
ment, and this condition will persist for a long time. 
Research has also shown that CRF not only increases the 
risk of accidental falls in patients with BC but also reduces 
their tolerance to chemotherapy drugs and increases 
the incidence of adverse reactions such as nausea and 
vomiting.10 In addition, compared with other symptoms 
such as pain and depression caused by cancer, CRF has 
a major negative impact on patients’ social interactions 
and re-employment.11 Studies have shown that CRF in 
patients is significantly related to muscle strength12 and 
health-related quality of life.13 Therefore, it is necessary 
to improve CRF in patients with BC to promote their 
return to society and improve their quality of life.

Increased physical activity in patients with BC has been 
shown to improve CRF.14 Physical activity refers to any 
physical movement that results in energy expenditure 
caused by skeletal muscle contraction,15 including exer-
cise training such as aerobic exercise, resistance exercise, 
balance exercise and flexibility exercise. Adult patients 
with BC aged 18–65 years are recommended to engage in 
regular physical activity at the intensity and for the dura-
tion specified by current guidelines.16 Aerobic exercise 
and resistance exercise, as the most common exercise 
training methods in physical activity, have been proven 
to be safe and effective.17 Studies have found that aerobic 
exercise combined with resistance exercise has the best 
effect on improving CRF.18

Although the benefits of combined aerobic and resis-
tance exercise for CRF have been proven, many patients 
with BC do not exercise well. Good external support is 
one of the important factors for patients’ adherence to 
exercise.19 As an important part of external support for 
patients, family members are the main facilitators of daily 
activities and disease care during hospitalisation and 
after discharge.20 Studies have shown that, compared 
with unsupervised exercise training, supervised exercise 
training with the participation of family members can 
better ensure the continuous and regular development 
of exercise, thereby maintaining and improving exer-
cise effects.21 22 In addition, increasing disease-related 
communication between family members and patients 
can effectively increase patients’ confidence in treatment, 
improve the intimacy and adaptability between patients 
and their family members, and thereby, improve patients’ 
family functioning.23 Therefore, there is an urgent need 

for a method to promote the active support role of family 
members in the process of exercise training for patients 
with BC, which will then enhance the benefits of exercise 
in improving CRF in these patients.

The current study, therefore, proposes to assess the 
preliminary effects of a family-involvement exercise 
protocol on alleviating CRF in patients with BC through a 
quasi-randomised controlled trial (Q-RCT).

METHODS AND MATERIALS
Participant recruitment and eligibility criteria
Patients receiving postoperative chemotherapy for BC in 
a Grade A tertiary hospital in Dalian will be selected for 
this study.

The inclusion criteria will be: (1) pathological diagnosis 
of BC; (2) receiving first course of postoperative chemo-
therapy for BC; (3) age 18–65 years; (4) able to cooperate 
actively; (5) voluntary provision of informed consent 
to participate in this study; and (6) residing with family 
members during the intervention for 2 months. The 
exclusion criteria will be: (1) any other serious disease, 
such as cardiovascular disease, other type of cancer, and 
so on; (2) exercise contraindications, such as asthma, 
severe anaemia, disc herniation or other diseases; and (3) 
mental illness, previous mental illness or family history of 
mental illness.

One family member will be included for each patient 
with BC, and the inclusion criteria for family members 
will be: (1) age >18 years, with primary school education 
or above, and good communication skills; (2) spouse, 
parent or child of the patient with BC (immediate family 
member); (3) main caregiver as determined by the 
patient with BC and family members for at least 2 months; 
and (4) voluntary participation in the study. The exclu-
sion criteria will be: (1) payment of remuneration for 
care of the patient with BC; and (2) a previous history of 
mental illness.

Sample size
According to a previous study,24 the score for CRF is 
expected to decrease by 2.29 points. According to the 
two-sided sample size test formula, a two-sided test with 
alpha=0.05 and 90% power will require a total sample of 
23 patients in each of the two groups. To account for a 
20% attrition rate, the required sample size is 56.

Study design
To avoid contamination among the research participants, 
this study will adopt a lottery method to randomly divide 
the hospital’s first and second oncology departments into 
a control group and intervention group and then select 
28 patients from each ward who meet the requirements 
after screening by the inclusion and exclusion criteria.

The intervention team will consist of a sports reha-
bilitator, a senior clinical nursing specialist, a head 
nurse, three responsible nurses and a nursing graduate 
student. The sports rehabilitator will participate in the 
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formulation of the exercise programme. The nursing 
specialist will participate in the guidance of the experi-
mental programme. The head nurse and three nurses will 
be responsible for quality control, identifying problems 
in the implementation of the programme, and making 
rectifications. The graduate student will be responsible 
for explaining the intervention to the patients with BC 
and their families as well as data collection and colla-
tion. Group members will jointly develop an exercise 
instruction manual (including exercise form, methods, 
precautions, etc) and record an instructional video for 
the exercise protocol.

The researcher will explain the purpose and imple-
mentation process of the study to the patients with BC 
when they are admitted to the hospital for their first 
chemotherapy treatment (T0). After their agreement to 
participate, participants will be asked to provide written 
informed consent. The participants will be informed that 
they can withdraw from the study at any time without any 
consequences. After obtaining informed consent from 
the patients, the researcher will conduct the stand-up and 
sit-down chair test and grip test with patients and issue 
general information questionnaires along with the R-PFS, 
FACESⅡ-CV, and FACT-B. The intervention study will 
begin after the patients (and their family members) have 
completed their first assessment.

According to previous relevant studies,25 26 exercise 
training begins to play a role in improving CRF during 
the 8-week exercise intervention process. Therefore, the 
patients will be tested with the stand-up and sit-down chair 
test and the grip test at the time of the fourth (T1) and 
eighth (T2) weekends of the intervention. The exercise 
completion rates in the two groups will be evaluated at 
these time points, and the researcher will again issue the 
general information questionnaires, R-PFS, FACESⅡ-CV 
and FACT-B to evaluate the effects of the exercise inter-
vention. In the process of distributing the questionnaires, 
if patients are unable to understand the questionnaire 
items, the researcher will explain the items. A Consoli-
dated Standards of Reporting Trials flowchart for the 
study is presented in figure  1. The schedule for trial 
enrolment, intervention and assessment is presented in 
table 1.

Control group
When patients are admitted to the hospital for their first 
chemotherapy treatment, the researcher will provide 
exercise guidance for ‘combined aerobic and resis-
tance exercise’ and guide patients through the manual 
and video for exercise training, informing them of the 
recommended exercise time, form, method, inten-
sity and precautions. The patients will be followed up 
monthly to learn their exercise status, and if patients 
have not persisted in following the recommendations, 
the researcher will ask patients why in order to help solve 
their problems and to encourage them to persist in exer-
cise training.

Intervention group
The family-involvement combined aerobic and resis-
tance protocol to be applied in the intervention group is 
described in detail in table 2.

Figure 1  A Consolidated Standards of Reporting Trials flow 
chart of the study.

Table 1  Schedule of trial enrolment, intervention and 
assessment

Study period

Beginning of 
intervention
(week 0)

Intervention 
period
(week 4)

End of 
intervention
(week 8)

Inclusion/
exclusion 
criteria

×

Informed 
consent

×

Demographic 
characteristics

×

Randomisation 
and allocation

×

R-PFS × × ×

Stand-up and 
sit-down chair 
test

× × ×

Grip test × × ×

Exercise 
completion rate

× ×

FACESII-CV × × ×

FACT-B × × ×

FACESⅡ-CV, Family Adaptability and Cohesion Scale, Second 
Edition-Chinese Version; FACT-B, Functional Assessment of 
Cancer Therapy-Breast; R-PFS, Piper Fatigue Scale-Revised.
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Combined aerobic and resistance exercise
The designed exercise training intervention will last for 8 
weeks, and each patient can select the most comfortable 

period of the week according to his or her own situa-
tion every week. Each training time is scheduled for half 
an hour after a meal, and participants are instructed 

Table 2  Exercise training intervention with family members

Guidance for family members Evaluate the patients’ life and social environment through family members and explain 
to family members the importance of family members accompanying the patient 
during exercise.

Distribute exercise manuals to family members and play exercise instructional videos.

Instruct family members to master the exercise time, method, standard posture and 
precautions, as well as precautions for the use of elastic bands and dumbbells for 
patients with BC.

Supervision of family members Issue supervision diaries 
to family members*

Instruct and remind family members regarding the 
completion of the supervision diary through WeChat or 
phone every month.

On readmission to the hospital, the patient will be required to 
bring the supervision diary in order for the record in the diary 
to be checked.

Supervision of family 
members via WeChat

Establish a special WeChat group for family members, send 
exercise-related health knowledge to the WeChat group 
every week and regularly remind family members to urge 
patients to exercise.

Encourage family members to ask questions actively in 
the WeChat group and provide timely feedback on the 
supervision situation and their feelings, answering relevant 
questions from family members in the process of guiding and 
supervising patients.

Provide appropriate praise and rewards to the family 
members who complete the monitoring goals every week 
first, forming a competition mechanism to stimulate interest.

Follow-up with family members Make phone calls or complete face-to-face follow-up with family member monthly, 
asking them about questions they encountered during the care of the patients and 
answering those questions.

Ask the patient about the training situation. If patients’ exercise completion are poor, 
further inquire about why and analyse the reasons, helping the family to solve the 
problem.

Instructions to family members

Family members will accompany 
patients

Participate in the whole process of the patient’s exercise protocol and provide the 
patient with full emotional support. Before exercising, choose the method of aerobic 
exercise together with the patient according to the patient’s preference and play music 
to help the patient relax while they exercise.

Family members will supervise 
patients

Give exercise guidance to the patient, informing the patient of the correct exercise 
method by playing the provided video. When the patient makes an error or non-
standard movement during the exercise, provide timely correction.

Supervise the patient exercising. Take photos or videos while the patient is moving to 
record the patient’s movement. Keep a supervision diary after each exercise session 
and upload exercise photos or videos in) the WeChat group to ensure the effect of 
family supervision.

Family members will encourage 
patients

Encourage and support the patient to enhance their confidence; encourage the patient 
to describe difficulties encountered during exercise and ensure them that the patient 
and family member will overcome the difficulty together.

*The first part of the supervision diary includes basic information, including initials of family members, initials of patients, the relationship 
between family members and patients, patients’ height and weight, initials of the doctor in charge, date of chemotherapy, and so on. This part 
is filled out by the researcher before the diary is distributed to the family members. The second part includes the exercise date, time, location, 
exercise duration, frequency and number of groups, the patient’s exercise status and whether the family member participated in the exercise 
guidance and supervision throughout the exercise.
BC, breast cancer.
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to avoid training with an empty or full stomach. Each 
workout includes aerobic and resistance exercises that 
are both progressive. A rest period of 5 min is allowed 
between aerobic and resistance exercise. Aerobic exer-
cise is accomplished by cycling, walking on a treadmill or 
brisk walking on the ground, depending on the patient’s 
preference, according to the following schedule: twice 
per week for 15–20 min in weeks 1–4 and three times per 
week for 25–35 min in weeks 5–8. For resistance exercise, 
the patients will use 0.45 kg dumbbells or a mineral water 
bottle filled with 500 mL of water and a 18 cm brown elastic 
band with the brand name TheraBand. These items will 
be provided by the researchers as the main exercise tools 
for four resistance exercise movements: hip abduction, 
seated knee raising, raise before standing and standing 
lateral raise. These exercises are to be completed twice 
per week in weeks 1–4, with two sets of each exercise and 
each set consisting of 8–12 repetitions and then three 
times per week in weeks 5–8, with three sets of each exer-
cise (each set includes 8–12 repetitions), with plenty of 
rest between sets.27–30

Hip abduction
This exercise is done in a standing position, with the 
elastic band around the ankle of one foot while the other 
foot is on the elastic band. The opposite hand holds the 
seat, and the supporting foot is firmly planted on the 
ground to keep the trunk stable. Initially, the buttocks 
exert force as the elastic band is stretched outward to the 
side by raising the leg until the angle between the prac-
tice leg and the supporting foot is about 30°. After a pause 
for about 1 s, the leg is slowly lowered to the ground. The 
exercise is done by alternating the left and right feet 
between sets.

Seated knee raising
This exercise is done in a sitting position with a straight 
back while holding the seat with both hands, keeping the 
upper torso upright, stepping on one end of the elastic 
band with one foot and pulling the elastic band around 
the ankle of the other foot. The knee is then lifted to the 
maximum angle of joint activity and the after a pause for 
about 1 s, slowly lowered. The exercise is done by alter-
nating the left and right legs between sets.

Raise before standing
While standing with feet parallel, head straight and 
looking straight ahead, the dumbbells are held at both 
sides of the body by both hands. Both arms are then 
raised in front of the body, and after a pause for about 1 s, 
the arms are slowly lowered. Participants are instructed 
to inhale during the horizontal lift and exhale while 
returning the arms to their original positions.

Standing lateral raise
While standing with feet parallel, head straight and 
looking straight ahead, the dumbbells are held at both 
sides of the body by both hands. The arms are raised 
from the sides, with elbows slightly bent and focus placed 

on the shoulders. Once the arm is raised to a horizontal 
position, participants pause for about 1 s before slowly 
lowering the arms to the initial positions. Participants are 
instructed to inhale during the horizontal lift and exhale 
while returning the arms to their original positions.

The intensity of aerobic exercise should be moderate; 
that is, the Borg subjective fatigue scale score should 
reach 13–14 points (feeling a little hard). The intensity 
of resistance exercise should be tolerable to the patient. 
If obvious fatigue and muscle pain occur during or after 
training, the intensity of physical activity should be appro-
priately reduced. If patients have severe pain, discomfort 
and other symptoms, they should immediately stop the 
activity and be admitted to the hospital for re-examina-
tion.31 32

During the exercise, family members are instructed to 
pay attention to the patient’s reactions and to adjust the 
elastic band or exercise speed and intensity as needed. 
They must also ensure the patient is not straining 
or using too much force during exercise to prevent 
stretching the wound or the place where the catheter is 
placed. They should also pay attention to the patient’s 
movement at all times. If the patient experiences dizzi-
ness, discomfort or other adverse events, they should 
be promptly instructed to stop exercising and visit the 
hospital if necessary.

Outcome measurements
The outcome measurements for this pilot study will be 
derived from baseline assessments and clinical outcomes.

Demographic and clinical characteristics of the participants
A self-designed demographic and clinical data form will 
be employed to collect the participants’ sociodemo-
graphic data (eg, age, educational background, employ-
ment status, marital status and household income), the 
participants’ medical history (eg, date of BC diagnosis, 
current stage of BC and date and type of treatment) and 
family members’ sociodemographic data at baseline (T0).

Primary outcome: CRF
Piper Fatigue Scale-Revised (R-PFS)33

The R-PFS will be applied to assess the participants’ 
subjective fatigue. This self-administered questionnaire 
contains 22 items with scores ranging from 0 to 10 and 
includes four domains of subjective fatigue. The R-PFS is 
available in a simplified Chinese version,34 with high reli-
ability and validity, and has high reliability in the popula-
tion with BC.

Secondary outcomes: muscle power, exercise completion, 
family intimacy and adaptability and quality of life
Muscle strength, exercise completion, family intimacy and 
adaptability and patient quality of life will be assessed as 
secondary outcomes at T0, T1 and T2 using the stand-up 
and sit-down chair test, grip test, exercise completion 
rate, FACESⅡ-CV and FACT-B.
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Stand-up and sit-down chair test (number of times standing up 
from the chair within 30 s)35

This test will be used to evaluate the leg strength of 
the participant. The test procedure is as follows: (1) an 
upright chair (or a folding chair) is placed against a 
wall (for the sake of safety); (2) the participant sit in the 
middle of the chair with the right and left feet shoulder-
width apart, and one foot may be put slightly forward and 
the other slightly back, while both arms are crossed at the 
waist and held near the chest; (3) during the test, partici-
pants should completely stand up and then completely sit 
down; (4) the number of times that the participant stands 
up from and sits down in the chair within 30 s is recorded; 
and (5) for safety purposes or when necessary, the partic-
ipant may use his or her arms for assistance.

Grip test32

This test will be used to evaluate the arm strength of the 
participants. A CAMRY (model EH101) electronic grip 
strength metre is used in units of kg/lb. The maximum 
force is 90 kg/198 lb, and the division value is 0.1 kg/0.2 
lb. Participants are in a standing position, with their hands 
hanging down naturally, while their feet are positioned 
under the shoulders and hands are held away from the 
body.

Exercise completion rate
This test will be used to assess the performance of the 
two types of exercise. The exercise completion rate in 
this study will be calculated by dividing the number of 
participants in the intervention group who completed 18 
or more training sessions (more than 90% of the total 
training volume) by the total number of people in the 
intervention group and multiplying that value by 100%.

FACESⅡ-CV36

The FACESⅡ-CV will be adopted to assess the participants’ 
family intimacy and adaptability. A higher score indicates 
higher intimacy and adaptability. The FACESⅡ-CV is avail-
able in a simplified Chinese version, with high reliability 
and validity.

FACT-B37

The FACT-B will be adopted to assess the patients’ quality 
of life. A higher score reflects better quality of life. The 
FACT-B is available in a simplified Chinese version, with 
adequate psychometric properties reported among 
patients with BC.

Data analysis
Statistical analysis of the results will be completed using 
SPSS software V.25.0. Analysis of covariance will be applied 
for comparisons between groups, and paired t-tests will be 
used for comparisons from before to after exercise within 
a group. Values of p<0.05 will represent that a significant 
difference has been detected between test results.

Data management
After data collection is complete, all handwritten data 
will be converted to electronic data. All data will be 

independently recorded by two researchers in Excel 
spreadsheets. The software will automatically check for 
inconsistent or problematic data based on the inspec-
tion results and generate a data problem table. After all 
data have been confirmed, reconciled and stored in an 
electronic database, participants’ identifying information 
(eg, real name) will not appear in the relevant reports of 
the trial to protect their privacy. Only researchers directly 
involved in the analysis of this study will have access to the 
final trial dataset, which will contain only coded data.

Data sharing statement
A technical appendix, statistical codes and dataset will 
be available at any time on request to the corresponding 
author.

Patient and public involvement
Patients or the public were not involved in the design 
of this study and will not be involved in conducting the 
research or reporting the results.

Ethics and dissemination
Ethical approval of the proposed study has been granted 
by the Ethics Committee of the First Affiliated Hospital 
of Dalian Medical University (PJ-KS-KY-2021-288), and 
the trial has been registered in the Chinese Clinical Trial 
Registry (registration number: ChiCTR2200055793). 
Only participants who provided written informed consent 
will be included in the study. The results of this study will 
be published via peer-reviewed publications and presen-
tations at conferences.

DISCUSSION
As one of the most common symptom clusters in patients 
with BC, CRF can significantly diminish patients’ quality 
of life and daily functioning.38 An increasing number of 
studies has demonstrated that combined aerobic and 
resistance exercise has beneficial effects on symptom 
management in patients with cancer.39 However, due 
to differences in the time and intensity of exercise as 
well as individual differences, the effect of such exer-
cise has varied among different studies. Gokal et al40 
tested a home-based walking intervention based on self-
management in 25 patients with BC receiving chemo-
therapy and found that this self-management exercise 
intervention could improve patients’ fatigue symptoms 
as well as their physical activity level. However, some 
patients had difficulty adhering to exercise training, 
causing them to stop exercising. Uhm et al41 conducted 
a 12-week RCT on 356 patients with BC, which showed 
that combined aerobic and resistance exercise improved 
patients’ fatigue symptoms, muscle strength and quality 
of life. However, because some patients could not persist 
in completing the exercise, the advantages of the tested 
exercise over traditional exercise programmes were not 
obvious. Previous studies have confirmed that family-
involvement exercise interventions have many benefits 
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for patients after stroke,42 coronary heart disease,43 lung 
cancer44 and other conditions, but there are few reports 
on the effect of family-involvement exercise interventions 
in patients with BC in China. This highlights a great need 
to explore the effects of family-involvement exercise on 
CRF in patients with BC.

The principal strength (and novel aspect) of this study 
resides in the fact that in the intervention, each partici-
pant will be able to choose the type of aerobic exercise 
they prefer. Also, the study will provide exercise instruc-
tion videos designed to increase patients’ motivation to 
exercise. In addition, we aim to provide new evidence 
on the cost-effectiveness of this type of intervention (to 
our knowledge, virtually no evidence has previously been 
reported in this regard). Moreover, an exercise booklet 
will be provided to the participants in both the interven-
tion and control groups. The information presented in 
this booklet has been comprehensively adapted from 
relevant national guidelines, professional bodies and 
research evidence in published peer-reviewed articles.

The proposed study will also have some limitations. 
Given the limited number of study sites, the study sample 
may not offer a widely representative sample of patients 
with BC. Moreover, due to the visible nature of the exer-
cise intervention, blinding of the participants and inves-
tigators cannot be performed in this study, which might 
increase the risk of detection bias during the study’s 
implementation. The lack of long-term follow-up to assess 
the ongoing effects of family-involvement exercise might 
be another limitation, but this can be considered in the 
future full-scale trial as one of the main study outcomes. 
Furthermore, this study will not be a rigorous RCT but 
rather a Q-RCT, and a future multicentre, large-scale RCT 
will need to be conducted to further verify the research 
evidence for the effects of family-involvement exercise on 
the management of patients with BC with CRF.

The proposed Q-RCT will assess the preliminary 
effects of a family-involvement exercise programme for 
alleviating CRF in patients with BC undergoing postop-
erative chemotherapy. The convenience of the family-
involvement exercise for the management of CRF may 
provide patients, healthcare professionals and policy-
makers with further guidance for CRF management in 
the long-term.

Contributors  CH conceived and designed the study, and TS will oversee the 
research team and research process. YC and CH will be the main implementers of 
the study and drafted this manuscript. JJ wrote the ethics review confirmation. YG 
participated in the design of the study and assisted in drafting this manuscript. All 
authors have read and agreed to the final version of the manuscript.

Funding  Preparation of this study protocol was funded by the Dalian Science and 
Technology Innovation Fund Science and Technology Benefit People Project (Award/
Grant No. 2022JJ13FG109). The authors have not declared a specific grant that will 
fund the proposed research from any funding agency in the public, commercial or 
not-for-profit sectors.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were not involved in 
the design, or conduct, or reporting or dissemination plans of this research.

Patient consent for publication  Consent obtained directly from patient(s).

Provenance and peer review  Not commissioned; externally peer reviewed.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits 
others to copy, redistribute, remix, transform and build upon this work for any 
purpose, provided the original work is properly cited, a link to the licence is given, 
and indication of whether changes were made. See: https://creativecommons.org/​
licenses/by/4.0/.

ORCID iD
Tieying Shi http://orcid.org/0000-0002-8599-3587

REFERENCES
	 1	 Sung H, Ferlay J, Siegel RL, et al. Global cancer statistics 2020: 

GLOBOCAN estimates of incidence and mortality worldwide for 36 
cancers in 185 countries. CA Cancer J Clin 2021;71:209–49. 

	 2	 World Health Organization. Global cancer observatory(GCO):cancer 
today[EB/OL]. 2021. Available: https://gcoiarcfr/today/home

	 3	 Chen W, Zheng R, Baade PD, et al. Cancer statistics in china, 2015. 
CA Cancer J Clin 2016;66:115–32. 

	 4	 Jiang XT, Liu Q, Song EW. Questions and reflections in the diagnosis 
and treatment of younger breast cancer in china. Zhonghua Yi Xue 
Za Zhi 2022;102:2823–7. 

	 5	 Li T, Mello-Thoms C, Brennan PC. Descriptive epidemiology of breast 
cancer in china: incidence, mortality, survival and prevalence. Breast 
Cancer Res Treat 2016;159:395–406. 

	 6	 Cancer Professional Committee of China Anti-Cancer Association. 
Chinese anti-cancer association guidelines and standards for breast 
cancer diagnosis and treatment 2021 edition). China Oncology 
2021;31:954–1040.

	 7	 Peng Z, Wei J, Lu X, et al. Diagnosis and treatment pattern among 
rural and urban breast cancer patients in southwest china from 2005 
to 2009. Oncotarget 2016;7:78168–79. 

	 8	 Kim S, Han J, Lee MY, et al. The experience of cancer-related 
fatigue, exercise and exercise adherence among women breast 
cancer survivors: insights from focus group interviews. J Clin Nurs 
2020;29:758–69. 

	 9	 Fabi A, Bhargava R, Fatigoni S, et al. Cancer-related fatigue: esmo 
clinical practice guidelines for diagnosis and treatment. Ann Oncol 
2020;31:S0923-7534(20)36077-4:713–23.:. 

	10	 Abrahams HJG, Gielissen MFM, Schmits IC, et al. Risk factors, 
prevalence, and course of severe fatigue after breast cancer 
treatment: a meta-analysis involving 12 327 breast cancer survivors. 
Ann Oncol 2016;27:S0923-7534(19)35637-6:965–74.:. 

	11	 Ekenga CC, Pérez M, Margenthaler JA, et al. Early-stage breast 
cancer and employment participation after 2 years of follow-up: a 
comparison with age-matched controls. Cancer 2018;124:2026–35. 

	12	 Mustian KM, Alfano CM, Heckler C, et al. Comparison of 
pharmaceutical, psychological, and exercise treatments for cancer-
related fatigue: a meta-analysis. JAMA Oncol 2017;3:961–8. 

	13	 Ehlers DK, DuBois K, Salerno EA. The effects of exercise on cancer-
related fatigue in breast cancer patients during primary treatment: 
a meta-analysis and systematic review. Expert Rev Anticancer Ther 
2020;20:865–77. 

	14	 Lahart IM, Metsios GS, Nevill AM, et al. Physical activity for women 
with breast cancer after adjuvant therapy. Cochrane Database Syst 
Rev 2018;1:CD011292. 

	15	 Caspersen CJ, Powell KE, Christenson GM. Physical activity, 
exercise, and physical fitness: definitions and distinctions for health-
related research. Public Health Rep 1985;100:126–31.

	16	 Health Group(BEST: Breast Education Screening Diagnosis and 
Treatment Group) of the Branch of Women Health of Chinese 
Preventive Medicine Association. Guidelines on life-style modification 
for chinese breast cancer surviors. Chinese Journal of Surgery 
2017;55:81–5.

	17	 Fuller JT, Hartland MC, Maloney LT, et al. Therapeutic effects of 
aerobic and resistance exercises for cancer survivors: a systematic 
review of meta-analyses of clinical trials. Br J Sports Med 
2018;52:1311. 

	18	 Shuai JJ, Ling Z, et al. Different exercise therapies in patients with 
cancer-related fatigue: A network meta-analysis. Nursing Journal of 
Chinese People’s Liberation Army 2021;38:65–8.

	19	 DENG Y, PAN C, WANG Q. WANG qinglan,et al.qualitative research 
on exercise experience of patients with breast cancer: A meta-
synthesis. Journal of Nursing (China) 2021;28:34–9.

	20	 Liu M, Li G, Xiaoming X, et al. Effect of family-participated 
continuation nursing model on the quality of life of discharged 

 on O
ctober 29, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-064850 on 30 M

arch 2023. D
ow

nloaded from
 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-8599-3587
http://dx.doi.org/10.3322/caac.21660
https://gcoiarcfr/today/home
http://dx.doi.org/10.3322/caac.21338
http://dx.doi.org/10.3760/cma.j.cn112137-20220708-01512
http://dx.doi.org/10.3760/cma.j.cn112137-20220708-01512
http://dx.doi.org/10.1007/s10549-016-3947-0
http://dx.doi.org/10.1007/s10549-016-3947-0
http://dx.doi.org/10.18632/oncotarget.11375
http://dx.doi.org/10.1111/jocn.15114
http://dx.doi.org/10.1016/j.annonc.2020.02.016
http://dx.doi.org/10.1093/annonc/mdw099
http://dx.doi.org/10.1002/cncr.31270
http://dx.doi.org/10.1001/jamaoncol.2016.6914
http://dx.doi.org/10.1080/14737140.2020.1813028
http://dx.doi.org/10.1002/14651858.CD011292.pub2
http://dx.doi.org/10.1002/14651858.CD011292.pub2
http://dx.doi.org/3920711
http://dx.doi.org/10.1136/bjsports-2017-098285
http://bmjopen.bmj.com/


8 Huang C, et al. BMJ Open 2023;13:e064850. doi:10.1136/bmjopen-2022-064850

Open access�

patients with colorectal cancer. Chinese Journal of Gerontology 
2020;40:5080–5.

	21	 Santos WDND, Vieira A, de Lira CAB, et al. Once a week 
resistance training improves muscular strength in breast cancer 
survivors: a randomized controlled trial. Integr Cancer Ther 
2019;18:1534735419879748. 

	22	 Witlox L, Velthuis MJ, Boer JH, et al. Attendance and compliance 
with an exercise program during localized breast cancer treatment 
in a randomized controlled trial: the PACT study. PLoS One 
2019;14:e0215517. 

	23	 Qingping JY, JIANG JX. Path analysis of health behavior 
improvement in chronic disease patients based on family 
function theory. Chinese Journal of Disease Control & Prevention 
2019;23:861–5.

	24	 Peishan PG, Gongbo Y, et al. Observation on acupoint application 
with “wenyang yiqi formula” treating cancer-related fatigue on breast 
cancer patients with chemotherapy. Lishizhen Medicine and Materia 
Medica Research 2019;30:391–3.

	25	 Jiang Y, Yan L, Chunyan L, et al. n.d. Effects of exercise prescription 
on cancer-related fatigue in breast cancer patients. Chinese Journal 
of Nursing;2008:906–9.

	26	 Yan L. Effects of exercise prescription on cancer-related fatigue in 
breast cancer patients. Tianjin Medical University; 2008.

	27	 Schreuder AM, Eskes AM, van Langen RGM, et al. Active 
involvement of family members in postoperative care after 
esophageal or pancreatic resection: a feasibility study. Surgery 
2019;166:S0039-6060(19)30297-1:769–77.:. 

	28	 Huang H-P, Wen F-H, Yang T-Y, et al. The effect of a 12-week home-
based walking program on reducing fatigue in women with breast 
cancer undergoing chemotherapy: a randomized controlled study. Int 
J Nurs Stud 2019;99:S0020-7489(19)30158-0:103376.:. 

	29	 Li H, Wang Y, Shi T. Effect of progressive resistance training on 
upper limb function in breast cancer patients. Chinese Journal of 
Rehabilitation Theory and Practice 2015;21:1356–9.

	30	 Qin B. Effects of elastic band resistance training on lower limb 
muscle strength and physical activity in the elderly. Shanghai Normal 
University; 2021.

	31	 Xin MY, Xiuhua W. Effects of resistance exercise on muscle mass, 
muscle strength and physical performance in the elderly at risk of 
sarcopenia. Chinese Nursing Management 2021;21:1190–5.

	32	 Li H. Postoperative progressive resistance training on the 
rehabilitation of breast cancer patients. Dalian Medical University; 
2015.

	33	 So WKW, Dodgson J, Tai JWM. Fatigue and quality of life among 
chinese patients with hematologic malignancy after bone marrow 
transplantation. Cancer Nurs 2003;26:211–9. 

	34	 Li L, Zhu LH, Cao MQ. Progress in the diagnosis and evaluation scale 
of cancer-related fatigue. Xinjiang Medcine Journal 2016;46:1458–61.

	35	 Dong X, Yi X, Gao D, et al. The effects of the combined exercise 
intervention based on internet and social media software (CEIBISMS) 
on quality of life, muscle strength and cardiorespiratory capacity 
in chinese postoperative breast cancer patients:a randomized 
controlled trial. Health Qual Life Outcomes 2019;17:109. 

	36	 Lipeng SQ, Yanping Z, et al. Preliminary evaluation of “Family 
intimacy and adaptability scale and “family environment scale.” 
Chinese Mental Health Journal 1991:198–202.

	37	 Wan C, Tang X. Introduction to the chinese version of FACT-B, a 
measure of quality of life for breast cancer patients. China Cancer 
2002;11:318–20.

	38	 Ruiz-Casado A, Álvarez-Bustos A, de Pedro CG, et al. Cancer-related 
fatigue in breast cancer survivors: a review. Clin Breast Cancer 
2021;21:S1526-8209(20)30177-4:10–25.:. 

	39	 Bolam KA, Mijwel S, Rundqvist H, et al. Two-Year follow-up of the 
optitrain randomised controlled exercise trial. Breast Cancer Res 
Treat 2019;175:637–48. 

	40	 Gokal K, Wallis D, Ahmed S, et al. Effects of a self-managed home-
based walking intervention on psychosocial health outcomes for 
breast cancer patients receiving chemotherapy: a randomised 
controlled trial. Support Care Cancer 2016;24:1139–66. 

	41	 Uhm KE, Yoo JS, Chung SH, et al. Effects of exercise intervention 
in breast cancer patients: is mobile health (mhealth) with pedometer 
more effective than conventional program using brochure? Breast 
Cancer Res Treat 2017;161:443–52. 

	42	 Galvin R, Cusack T, Stokes E. A randomised controlled trial 
evaluating family mediated exercise (FAME) therapy following stroke. 
BMC Neurol 2008;20:22.

	43	 Ma L, Sun S, Xueqing YAN, et al. Effects of cardiac rehabilitation with 
the participation of spouses on the patients undergoing PCI and their 
spouses. Chinese Nursing Management 2020;20:393–8.

	44	 Lafaro KJ, Raz DJ, Kim JY, et al. Pilot study of a telehealth 
perioperative physical activity intervention for older adults with 
cancer and their caregivers. Support Care Cancer 2020;28:3867–76. 

 on O
ctober 29, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-064850 on 30 M

arch 2023. D
ow

nloaded from
 

http://dx.doi.org/10.1177/1534735419879748
http://dx.doi.org/10.1371/journal.pone.0215517
http://dx.doi.org/10.1016/j.surg.2019.05.032
http://dx.doi.org/10.1016/j.ijnurstu.2019.06.007
http://dx.doi.org/10.1016/j.ijnurstu.2019.06.007
http://dx.doi.org/10.1097/00002820-200306000-00006
http://dx.doi.org/10.1186/s12955-019-1183-0
http://dx.doi.org/10.1016/j.clbc.2020.07.011
http://dx.doi.org/10.1007/s10549-019-05204-0
http://dx.doi.org/10.1007/s10549-019-05204-0
http://dx.doi.org/10.1007/s00520-015-2884-5
http://dx.doi.org/10.1007/s10549-016-4065-8
http://dx.doi.org/10.1007/s10549-016-4065-8
http://dx.doi.org/10.1007/s00520-019-05230-0
http://bmjopen.bmj.com/

	Effect of a family-­involvement combined aerobic and resistance exercise protocol on cancer-­related fatigue in patients with breast cancer during postoperative chemotherapy: study protocol for a quasi-­randomised controlled trial
	Abstract
	Introduction﻿﻿
	Methods and materials
	Participant recruitment and eligibility criteria
	Sample size
	Study design
	Control group
	Intervention group
	Combined aerobic and resistance exercise
	Hip abduction
	Seated knee raising
	Raise before standing
	Standing lateral raise

	Outcome measurements
	Demographic and clinical characteristics of the participants
	Primary outcome: CRF
	Piper Fatigue Scale-Revised (R-PFS)﻿33﻿

	Secondary outcomes: muscle power, exercise completion, family intimacy and adaptability and quality of life
	Stand-up and sit-down chair test (number of times standing up from the chair within 30 s)﻿35﻿
	Grip test﻿32﻿
	Exercise completion rate
	FACESⅡ-CV﻿36﻿
	FACT-B﻿37﻿

	Data analysis
	Data management
	Data sharing statement
	Patient and public involvement
	Ethics and dissemination

	Discussion
	References


