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Abstract
Purpose Breast cancer is the most prevalent malignancy in women. Prehabilitation may offer improvements in physical and 
psychological wellbeing among participants prior to treatment. This systematic review aimed to determine the efficacy of 
prehabilitation in participants diagnosed with breast cancer.
Methods A systematic review was performed according to Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) Guidelines. Studies exploring the impact of prehabilitation in participants with breast cancer were 
included. Studies were assessed independently according to pre-eligibility criteria, with data extraction and methodological 
quality assessed in parallel.
Results 3184 records were identified according to our search criteria, and 14 articles were included. Articles comprised 
of quantitative randomised controlled trials (n = 7), quantitative non-randomised studies (n = 5), a qualitative study (n = 1), 
and a mixed-method study (n = 1). The majority of selected studies completed exercise programs (n = 4) or had exercise 
components (n = 2), with two focusing on upper-limb exercise. Five articles reported complementary and alternative thera-
pies (n = 5).  Two articles reported smoking cessation (n = 2), with a single study reporting multi-modal prehabilitation 
(n = 1). Mostly, prehabilitation improved outcomes including physical function, quality of life, and psychosocial variables 
(P < 0.05). The qualitative data identified preferences for multimodal prehabilitation, compared to unimodal with  an inter-
est in receiving support for longer.
Conclusions Prehabilitation for patients with breast cancer is an emerging research area that appears to improve outcomes, 
however, ensuring that adequate intervention timeframes, follow-up, and population groups should be considered for future 
investigations.
Implications for Cancer Survivors The implementation of prehabilitation interventions for individuals diagnosed with breast 
cancer should be utilised by multidisciplinary teams to provide holistic care to patients as it has the potential to improve 
outcomes across the cancer care trajectory.

Keywords Exercise · Nutrition · Nursing · Psychology · Wellness · Cancer care

Introduction

Cancer incidences and mortality rates continue to grow 
across the world [1]. Evidence identifies that 2.1 mil-
lion new breast cancer (BC) diagnoses are made annually 
accounting for one in four cancers among females. Breast 
cancer is the most commonly diagnosed cancer in females 
and the leading cause of death [1] globally. The highest BC 
incidence rates include Australia with a 5-year relative sur-
vival rate (2013–2017) of 92%. In 2021, it was estimated 
that 20,030 new cases of BC will be diagnosed in Australia 
[2]. Due to improved survival rates over the past two dec-
ades (1988–1992 and 2013–2017 improved 76–92% [2], 
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respectively), many individuals diagnosed with BC are now 
living with the long-term effects of the diagnosis including 
debilitating treatment effects with a number of unmet sup-
portive care needs [3, 4].

Compared to individuals without cancer, BC survivors 
are at an increased risk of developing anxiety and depres-
sion, fear of recurrence, sexual dysfunction, and relationship 
issues [5, 6]. It has also been reported that the transition 
from being a BC patient to a survivor can be associated 
with increased physical and psychological challenges asso-
ciated with unmet needs [5]. Programs to support the com-
plex needs of individuals with BC are currently ad hoc and 
urgently need evaluation and optimisation to support this 
ever-growing population from diagnosis through to survivor-
ship [4]. Supportive care considers and addresses the physi-
cal, emotional, social, spiritual, and informational needs 
of people diagnosed with cancer throughout the disease 
trajectory [7]. The delivery of supportive care for people 
diagnosed with BC continues to be suboptimal [8]. People 
and their families are required to seek out multiple interven-
tions which focus on improving quality of life (QOL) and 
rehabilitation which has significant financial impact [9–12].

Strong evidence suggests that lack of physical activity 
(PA) is associated with an increased risk of BC and poorer 
outcomes for those diagnosed [13–15]. Physical inactivity 
and unhealthy behaviours contribute to the disease burden 
for individuals with BC and the Australian Burden of Dis-
ease study indicated that physical inactivity contributed 
6.4% of the burden [16, 17]. There is an inverse relationship 
between PA (a modifiable risk factor for BC) and all-cause 
mortality, BC-related death, and BC events [18]. Appropri-
ate PA interventions may be important for people diagnosed 
with BC and their families to reduce mortality and BC recur-
rence [19]. The Clinical Oncology Society of Australia’s 
(COSA) position statement recommends that people going 
through cancer treatment participate in 150 min of moderate 
intensity PA, or 75 min of vigorous activity per week, along 
with two resistance-based sessions per week [20], which is 
the same recommendation published by the World Health 
Organisation (WHO) for healthy individuals [21]. COSA 
also recommends that optimal care is achieved by matching 
services and resources to the individual persons’ require-
ments, which are then easily accessible and integrated with 
the multidisciplinary team (MDT) [22]. Even though PA 
guidelines and recommendations exist for participants with 
BC, they do not address the complexities of their overall 
supportive care needs including prior to surgery in the pre-
habilitation period. Prehabilitation is acknowledged to be 
the presurgical period where effective programs could be 
used to optimise the physical and emotional status of the 
patient before the stress of their operation and could be key 
to addressing participant’s individual needs [23].

The model of survivorship care published by COSA in 
2016 [24] suggested that to achieve optimal care, services, 
and resources need to be carefully matched to the specific 
persons needs and concerns, and it needs to be accessible to 
the person and integrated across the MDT [24]. Currently 
gaps remain and this level of care is not accessible to many 
individuals with BC across models of care and in current 
survivorship pathways [25–27]. Medical follow-up often 
overlooks a person’s psychosocial issues and important 
referral needs, leading to suboptimal supportive care [28, 
29]. This will then be further impacted by the lack of guid-
ance for the person as their needs have not been highlighted 
and addressed. Prehabilitation could be used as a time to 
address the needs of individuals with BC by using the most 
appropriate tools to identify necessary multimodal referral 
pathways [30–32]. The prehabilitation phase of treatment 
could be utilised to identify patient concerns, establish refer-
ral pathways, and set review timeframes to ensure a smooth 
cancer treatment journey [24].

Multimodal interventions which include MDT care are 
inconsistent and underutilised for individuals with BC [3]. 
The inclusion of multimodal, MDT programs recognises the 
need for supportive care programs which includes a holis-
tic approach to peoples’ wellness across their personal BC 
recovery [33]. Therefore, the aim of this systematic review 
was to determine what supportive care prehabilitation pro-
grams exist to assist those diagnosed with BC and what out-
comes were reported.

Methods

This systematic review has been reported in accordance with 
the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guidelines [34] and was regis-
tered in PROSPERO International Register of Systematic 
Reviews (CRD42021259463), available from https:// www. 
crd. york. ac. uk/ prosp ero/ displ ay_ record. php? Recor dID= 
259463.

Literature search

An electronic database search using combinations of MeSH 
and free-text words for “breast cancer “ and “prehabilita-
tion” were undertaken by an experienced health information 
specialist (MT) using the following databases: CINAHL and 
Medline on EBSCOhost platform, Cochran Library (DSR 
and CENTRAL), Scopus, and Web of Science Core Collec-
tion and were conducted on 1 July, 2021 and updated on the 
21 March, 2022. The Participant, Intervention, Comparator, 
and Outcome (PICO) framework [35] was used to define the 
inclusion criteria.

https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=259463
https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=259463
https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=259463
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Participants

Participants were included if they were > 18 years, had a 
diagnosis of primary BC, and participated in a prehabilita-
tion program of any kind prior to treatment.

Intervention

Clinical trials, cohort studies (retrospective and prospec-
tive), and case control studies that explored prehabilitation 
programs for participants with BC prior to invasive surgery. 
Studies developing, validating, updating, evaluating, or com-
paring prediction models of BC were eligible. Only studies 
published in English were included. The following articles 
were excluded: Review articles and studies published in lan-
guages other than English, protocols, conference abstracts, 
and clinical trial registrations were also excluded. Eligible 
studies were characterised into subgroups based on the type 
of prehabilitation program.

Comparators

Studies that compared prehabilitation to usual care or no 
prehabilitation or another intervention were included.

Outcomes

Studies that evaluated the feasibility and/or the effectiveness 
of the prehabilitation intervention(s) on health-related out-
comes (e.g. quality of life, physical outcomes) were eligible.

Data extraction and management

Search results that were identified during the electronic 
database search were transferred to Covidence, a systematic 
review software (Version 2579, Melbourne, Australia) and 
duplicate titles removed. Title and abstracts were resolved 
by five authors, and conflicts were by discussion. Articles 
then considered potentially eligible were moved to the full-
text screening. Full-text articles were independently assessed 
by a minimum of two reviewers. All authors extracted the 
following outcomes compared to baseline from each study 
into table format; population, outcomes, physical function 
assessments, clinical assessments, patient-reported outcome 
measurement, and findings. All data extraction was quality 
checked by a second reviewer.

Assessment of study quality

Methodological quality assessment of the included studies 
was completed using the Mixed Methods Appraisal Tool 
(MMAT 2018) [36]. The quality assessment was carried out 
by all authors during the data extraction phase, and a second 

author then quality checked assessments on all articles, dis-
cussing any disagreements.

Results

Study selection

The literature search of electronic databases and registers 
(Fig. 1) identified 3184, with secondary searches of the 
retained full-text articles reference lists revealing no further 
articles. Following the removal of duplicates (n = 651) and 
irrelevant studies based on the application of the pre-screen-
ing eligibility criteria, 36 full-text articles were assessed. 
One full text was not able to be retrieved. A total of 22 
articles were excluded with reasons and 14 articles met the 
inclusion criteria [37–50]. Of note, two publications (Thom-
sen et al. [46] and Thomsen et al. [47]) reported different 
data from the same study. The articles comprised quantita-
tive randomised controlled trials (n = 7) [39–41, 44, 45, 47, 
48, 50], quantitative non-randomised studies (n = 5) [37, 
42, 43, 48, 49], a qualitative study (n = 1) [46], and a mixed 
method study (n = 1) [38].

Study characteristics

The characteristics of the included studies are described 
in Table 1. A total of 1,568 participants (quantitative par-
ticipants n = 1,529; qualitative participants n = 11; mixed-
methods participants n = 28) were included. Noteworthy, 
there was only one male participant included across all 
studies, and it was unclear whether this participant com-
pleted the intervention or was lost to follow-up. The included 
participants were heterogeneous in clinical characteristics 
including cancer stage, type of BC, and type of treatment, 
which included surgery and surgery type, chemotherapy, 
radiotherapy, and hormonal therapy, which deemed the com-
pletion of a meta-analysis inappropriate. For the quantitative 
studies, the samples ranged from 41 to 400, with an average 
age range 42–63 years. The sample size for the qualitative 
study was 11 and the age range was 40–72 years, with the 
mixed-methods study included 28 participants, with a mean 
age of 54 ± 10.98. The included studies were carried out 
in United States of America [37, 40, 41, 43], Canada [38], 
Sweden [39], Japan [42, 44, 45], Denmark [46, 47], China 
[48], United Kingdom [49], and Romania [50].

Quality appraisal results

The results of the quality appraisal of the articles are pre-
sented in Table 2, where the quality assessment was car-
ried out by all authors during the data extraction phase, 
and a second author then quality checked assessments on 
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all articles, discussing any disagreements. After this pro-
cess, it was found that all studies reported a generally low 
risk of bias. All studies reported a low risk of bias for the 
first two domains, which describe the outcomes of the stud-
ies addressing the research questions. Both the qualitative 
[46] and mixed-methods [38] studies reported a low risk 
of bias across all domains. For the quantitative studies, all 
groups were found to be comparable at baseline, and the 
reported outcome data were complete. An unclear bias risk 
was observed for some RCTs for outcome assessors being 
blinded to the intervention provided [40, 41, 44], and for 
participants adhering to the assigned interventions [45, 47], 
where this information was not described within the articles. 
Further, unclear bias was reported for all non-randomised 
quantitative studies [37, 42, 43, 48, 49] due to no discus-
sion of accounting of confounders in the study design. A 
high bias risk was reported for a single study [39], as they 
stated that the study was not blinded to assessors, and the 

participants did not adhere to the intervention. Finally, while 
it is not defined as a quality criteria, it should be noted that 
one randomised study did not include a control group, but 
rather an additional intervention which acted as the com-
parator [40].

Prehabilitation findings overview

A wide variety of prehabilitation interventions were com-
pleted for the included studies, as described in Table 3. 
For the selected studies, the majority completed exercise 
programs [37, 38, 40, 43, 49] or had a component of exer-
cise [39, 42, 48], with two studies focusing on upper-limb 
exercise specifically [37, 38]. An additional two focused on 
smoking cessation [46, 47], with a single study reporting 
on multimodal prehabilitation [49], and a range of com-
plementary and alternative therapies [41, 44, 45, 48, 50]. 
The program delivery methods varied and ranged from the 

Fig. 1  Search strategy and 
article selection process accord-
ing to the Preferred Reporting 
Items for Systematic Reviews 
and Meta-Analyses (PRISMA) 
Guidelines [34]
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education of recommended exercise to fully supervised exer-
cise interventions and included the provision of relaxation, 
psychological, and educational programs. The duration of 
the interventions varied from a one-off 90-min session to 
40-min sessions 3–5 times a week. An overview of the find-
ings of these interventions can be found in Table 4.

Upper limb evaluation in prehabilitation

Five studies explored the effects of prehabilitation on 
upper-limb (UL) dysfunction following surgical treatment 
for BC [37, 38, 42, 43, 49]. Study sizes ranged from 28 to 
162 participants, with all research time points commencing 
pre-operatively but ending at different time points (6 weeks, 

Table 2  Results of quality assessment

*Three levels of assessment quality scores
Y Yes, U Unclear, N No

1. Qualitative Item number of check list

S1 S2 1.1 1.2 1.3 1.4 1.5

Thomsen et al. [46] Y Y Y Y Y Y Y
Item number check list key*: S1. Are there clear research questions, S2. Do the collected data allow to address the research questions, 1.1. Is 

the qualitative approach appropriate to answer the research question, 1.2. Are the qualitative data collection methods adequate to address the 
research question, 1.3. Are the findings adequately derived from the data, 1.4. Is the interpretation of results sufficiently substantiated by data, 
1.5. Is there coherence between qualitative data sources, collection, analysis, and interpretation

2. Quantitative Randomised Con-
trolled Trials

Item number of check list

S1 S2 2.1 2.2 2.3 2.4 2.5

Heiman et al. [39] Y Y Y Y Y N N
Knoerl et al. [40] Y Y Y Y Y U Y
Larson et al. [41] Y Y U Y Y U Y
Tamaki et al. [44] Y Y Y Y Y U Y
Tanaka et al. [45] Y Y Y Y Y Y U
Thomsen et al. [47] Y Y Y Y Y Y U
Zgâia et al. [50] Y Y Y Y Y Y Y
S1. Are there clear research questions, S2. Do the collected data allow to address the research questions, 2.1. Is randomisation appropriately 

performed, 2.2. Are the groups comparable at baseline, 2.3. Are there complete outcome data, 2.4. Are outcome assessors blinded to the 
intervention provided, 2.5. Did the participants adhere to the assigned intervention

3. Quantitative Non-Randomised Item number of check list

S1 S2 3.1 3.2 3.3 3.4 3.5

Baima et al. [37] Y Y Y Y Y U Y
Sato et al. [42] Y Y Y Y Y U Y
Springer et al. [43] Y Y Y Y Y U Y
Tian et al. [48] Y Y Y Y Y U Y
Wu et al. [49] Y Y Y Y Y U Y
S1. Are there clear research questions, S2. Do the collected data allow to address the research questions, 3.1. Are the participants representa-

tive of the target population, 3.2. Are measurements appropriate regarding both the outcome and intervention (or exposure), 3.3. Are there 
complete outcome data, 3.4. Are the confounders accounted for in the study design and analysis, 3.5. During the study period, is the interven-
tion administered (or exposure occurred) as intended

5. Mixed Method Item number of check list

S1 S2 5.1 5.2 5.3 5.4 5.5

Brahmbhatt et al. [38] Y Y Y Y Y Y Y
S1. Are there clear research questions, S2. Do the collected data allow to address the research questions, 5.1. Is there an adequate rationale 

for using a mixed-methods design to address the research question, 5.2. Are the different components of the study effectively integrated to 
answer the research question, 5.3. Are the outputs of the integration of qualitative and quantitative components adequately interpreted, 5.4. 
Are divergences and inconsistencies between quantitative and qualitative results adequately addressed, 5.5. Do the different components of 
the study adhere to the quality criteria of each tradition of the methods involved
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12 weeks, and 12 months). The heterogeneity observed for 
the designs of these studies limits the understanding of the 
long-term impact of prehabilitation on UL dysfunction.

Participants partook in prehabilitation exercise pro-
grams and education, face to face or by video, and in some 
cases were compared to standard care with respect to UL 
dysfunction. Standard care was not necessarily discussed, 
compared, or explained in the research. Three studies [38, 
42, 49] utilised the Disabilities of the Arm, Shoulder, and 
Hand (DASH) Questionnaire, measuring the ability of the 
participants to complete upper-extremity activities, which 
allowed consistency in results. The Shoulder Pain and Dis-
ability Index (SPADI), Upper Limb Disability Questionnaire 
(ULDQ), and Subjective Perception of Post-Operative Func-
tional Impairment of the Arm (SPOFIA) were other tools 
utilised to measure UL functionality.

It was identified that UL pain [37] and DASH score [38] 
increased over time from baseline measurements, indicating 
an increase in UL disability. Similarly, there was a decrease 
in shoulder range of motion between baseline and measure-
ments at one month; however, the range of motion improved 
at all subsequent time points [43]. While one study reported 
no significant changes between groups for SPADI [49], 
improved grip strength and SPOFIA score were reported in 
patients who had participated in prehabilitation and who had 
undergone axillary dissection [42]. However, no significant 
improvements were observed following prehabilitation in 
patients having sentinel node biopsy [42].

Exercise and physical activity programs (excluding UL only)

Two studies included a supervised exercise program within 
the BC prehabilitation intervention which included both 
aerobic and resistance training [38, 40], with one of these 
studies completing UL-specific resistance training [38]. 
These interventions consisted of 30–40 min aerobic exer-
cise 3–5 days per week, with 2–3 UL resistance training 
days a week [38], and two 60–90 sessions a week incorporat-
ing both aerobic (30–40 min) and resistance (20 min) exer-
cises [40] (Table 2). Both studies identified that disability 
increased from baseline to 12 weeks post-operatively [38], 
and a decrease in role functioning over time [40] despite 
the exercise programme. However, an increase in the six-
minute walk test (6MWT) was observed from baseline to 
pre-operatively indicating an increase in aerobic fitness prior 
to surgery [38], with improvements made for anxiety and 
stress in the exercise group [40]. Interestingly, the interviews 
completed by Brahmbhatt et al. [38] revealed that the par-
ticipants and the healthcare professionals were in favour of 
the program. Participants suggested that the programme is 
offered to all surgical candidates, as it helped them to regain 
control over the preoperative period and it facilitated postop-
erative recovery by educating on postoperative rehabilitation 

protocols. A preference for multimodal prehabilitation was 
highlighted, due to the request for the inclusion of dietetics 
and psychological interventions.

Complementary and alternative therapies

A range of studies provided complementary and alternative 
therapies as part of their prehabilitation interventions. These 
included psychosocial [41], aromatherapy [44], traditional 
medicine [45], comprehensive nursing [48], and relaxation 
technique [50] interventions, with another study utilising 
a mind–body prehabilitation program as a comparison to 
their prescribed exercise intervention [40]. The duration of 
these studies was short term and ranged from one day to 
one-month post-surgery, with sample sizes ranging from 41 
to 168 participants. All but one study [48] was a randomised 
controlled trial, with the comparator groups completing a 
standard care that was unspecified by the authors [41, 44, 
50]. This is with the exception of Tanaka et al. [45] who 
prescribed water to participants in place of the traditional 
medication, and Tian et al. [48], who described what the 
‘Conventional Nursing Mode’ their control group received 
entailed. Further, Knoerl et al. [40] did not utilise a control, 
but rather two groups who received different interventions.

A range of patient-reported outcomes were assessed in 
these studies, with only one study reporting no significant 
differences between groups for any outcomes, resulting in 
aromatherapy potentially not being successful for prehabili-
tation in this population [44]. The mind–body intervention 
prescribed by Knoerl et al. [40] resulted in improvements 
in cognitive decline, however, also reported a significant 
decline in role functioning over time [40]. The comprehen-
sive nursing intervention resulted in higher mental state and 
quality of life scores, and lower anxiety, depression, and 
pain scores [48], while participating in relaxation techniques 
and psychological counselling also resulted in lower pain 
intensity and significantly lower postoperative psychological 
symptoms [50].

To support these patient-reported outcomes, two stud-
ies collected additional information on the participant’s 
biomarkers. Larson et al. [41] reported a decrease in “can-
cer-related disgust”, and while there were no significant 
changes to natural killer cell activity, it was observed that 
interferon-gamma did not substantially decrease in the inter-
vention group, suggesting that the psychosocial interven-
tion may have played a role in preventing treatment-related 
immunosuppression [41]. Additionally, the prescription of 
traditional medicine significantly reduced Hospital Anxiety 
and Depression Scale-Anxiety (HADS-A) and State-Trait 
Anxiety Inventory-General (STAI-T) symptoms in the inter-
vention group [45]. Tanaka et al. [45] reported significantly 
lower salivary alpha-amylase immediately prior to surgery, 
supporting the decreased patient-reported anxiety [45].
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Cessation of smoking

Two publications reported on the same study that explored 
the cessation of smoking interventions before and after BC 
surgery [46, 47], reporting on both the qualitative [46] and 
quantitative [47] outcomes of the intervention. Participants 
were required to attend a single session of counselling and 
were provided with nicotine replacement therapy. The quan-
titative findings identified that more participants in the inter-
vention arm reported continuous smoking cessation across a 
short-term surgery period [47]. Alternatively, no difference 
was observed between the control and intervention groups in 
postoperative complication rate, wound complication rate, or 
long-term smoking cessation [47]. Thomsen et al. [46] uti-
lised semi-structured interviews for the qualitative aspect of 
this research and reported that the intervention encouraged 
the participants to reflect on their smoking, which encour-
aged short-term cessation for their surgery [46]. However, 
it was revealed that a prolonged intervention duration, both 
pre- and post-operatively may be more effective in support-
ing smoking cessation in this population [46].

Multimodal prehabilitation

One of the included studies explored the impact of mul-
timodal prehabilitation in participants with BC [49]. The 
interventions included self-management topics related to 
nutrition, smoking cessation, psychosocial support, and a 
tailored exercise program [49]. Overall, 81% (n = 61) of 
participants with BC chose to participate, with n = 20 par-
ticipants declining the multimodal prehabilitation interven-
tion being assigned to the control group. Noteworthy, the 
researchers did not clearly define what the current standard 
of care was in the control arm, and therefore, bias is possible 
in study outcomes. Overall, there were no statistically signif-
icant differences in length of hospital stay, rates of readmis-
sions, post-treatment complications or health-related QOL 
scores, with the exceptions of anxiety levels in favour of the 
intervention arm [49]. The maximum follow-up time point 
post-surgery was six weeks [49], which limits the under-
standing of the impact of multimodal prehabilitation into 
survivorship.

Discussion

Prehabilitation is an emerging research area [51]. The 
time before treatment can be used to introduce self-man-
agement support to optimise recovery in individuals with 
BC. At present, there seems to be a narrow focus on the 
type of programs delivered post-treatment and variations 
in standard care, making it difficult to compare interven-
tions and outcomes. Prehabilitation had a positive impact 

on health-related outcomes of participants diagnosed with 
BC, and one study reported reduced anxiety, stress, and 
insomnia scores [40]. It was identified that the prehabilita-
tion period may be the ideal time period to determine the 
needs of individuals with BC [38]. Ensuring timely referrals 
would likely reduce fatigue, disability of the arm and hand, 
and improve overall psychological and physical fitness and 
strength post-operatively. The focus at present is on a single 
form of treatment/support which for most studies was lack-
ing a holistic approach to the participant’s care and input 
from the muti-disciplinary team. There is an opportunity 
for improved clinical, psychological, physical, and quality 
of life outcomes with the implementation of prehabilitation 
in BC. This review determined that to date, the evidence in 
prehabilitation in BC is emerging.

Multi-modal prehabilitation should be considered by 
clinicians within clinical service re-design [23]. Given that 
there is only a short timespan between diagnosis and the first 
line of treatment, it is important to consider how the program 
would work and how the delivery of the different compo-
nents could compliment the treatment. Given that there was 
only one multimodal intervention [49] within this review, it 
is difficult to draw conclusions on what this program should 
look like. The program was feasible with 80% of patients 
opted to participate and was found to reduce anxiety levels 
[49]. The follow-up period was only six weeks which means 
that long-term effects of the program cannot be determined. 
Future programs should consider a longer-term follow-up 
period in their study designs. Partners could also be an influ-
ence on the success of prehabilitation programs [33]; how-
ever, to date, there is limited evidence.

Multimodal prehabilitation should consider all facets 
of the person and include support from oncology special-
ist nurses and programs such as exercise, psychology, and 
nutrition and educational components as needed by the indi-
vidual. Long-term physical and psychological wellness is 
key to recovering from BC treatments and its side effects. 
Implementing a prehabilitation program could ensure people 
are well supported as they go through this period of their 
lives.

Quitting smoking has been shown to increase survival, 
improve healing times and surgical outcomes [52] among 
BC patients, although it is not known what support is needed 
and when the best time to deliver it is [53]. Smoking ces-
sation in this review focused on education and counselling 
with varying results. The support may be better integrated 
across the diagnosis and treatment phase when it is best for 
the patient, however, should form part of an early conversa-
tion with the patient.

As part of holistic care for participants with BC pre-
habilitation, UL assessment and therapy should form part 
of prehabilitation given that UL dysfunction is a common 
effect of treatment. UL pain was shown to increase over time 
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indicating that disability will also increase for many. This 
shows the need to support the patient through the treatment 
phase and beyond even with a successful prehabilitation 
program. Understanding the impact of movement and exer-
cise over this period should be a high priority and future 
direction for research. Exercise improved anxiety and stress 
and participants and health care workers were supportive of 
the program and believed it helped with their recovery. The 
qualitative exploration identified that participants wanted 
multimodal interventions rather than unimodal.

Complementary and alternative programs may be sup-
portive of the goal of prehabilitation in people with BC. 
These included psychological support, aromatherapy, tra-
ditional medicine, comprehensive nursing, and relaxation 
techniques including mind–body work. Improvements in 
cognition, mental state, quality of life, decreased anxiety, 
depression, and pain were attributed to complementary 
therapies, in all but one study in this review.

While some significant changes were observed in this 
review there are limitations that must be considered. Stud-
ies did not always report the type of BC (or treatment/ spe-
cific surgery details), increasing the heterogeneity, and not 
allowing us to draw more accurate conclusions for the type 
of participants, including male participants. However, what 
we have shown is that prehabilitation could improve many 
outcomes for people with breast cancer and should be further 
explored.

Clinical implications

This review makes an important contribution which has 
acknowledged for the first time that significant heterogene-
ity exists in prehabilitation models of care in terms of the 
mode of administration, duration, and outcome measures 
used to quantify its impact. Importantly, there has been a 
lack of focus on the outcomes of including partners as criti-
cal companions during this distressing phase of the cancer 
care continuum. Members of the multidisciplinary team 
caring for people affected by BC are encouraged to use the 
findings of this review to inform holistic models of care.

Conclusion

Prehabilitation for patients with BC is an emerging research 
area that appears to improve outcomes; however, ensuring 
adequate intervention timeframes, follow-up, and popula-
tion groups should be considered for future investigations. 
Researchers and healthcare professionals still do not know 
the contribution of the effect of unimodal influence on study 
outcomes compared to multimodal interventions, and what 
approach is most effective to optimise clinical, physical, and 
psychological outcomes.

Future research

Based upon the findings of this review, future RCT multi-
modal prehabilitation programs are needed and considera-
tions should be given to include partners. There was a lack of 
prospective longitudinal follow-up, limited understanding of 
how different clinical and demographic variables may have a 
mechanistic effect on study outcomes. Of clinical relevance, 
there was only one male participant represented across 
included studies, and therefore, future research should be 
inclusive of all genders including the LBGTQIA + patient 
populations. Future studies should consider embedding 
robust cost-effectiveness evaluation in all future prehabili-
tation studies.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s10549- 022- 06759-1.

Acknowledgements None.

Author contributions Concept/design: K, Toohey; literature search: K, 
Toohey & M Turner; data extraction and analysis: all listed authors; 
quality assessment: all listed authors; article drafting: all listed authors; 
critical revision and approval: all listed authors.

Funding Open Access funding enabled and organized by CAUL and 
its Member Institutions. The authors declare that no funds, grants, or 
other support were received during the preparation of this manuscript.

Declarations 

Conflict of interest The authors have no relevant financial or non-fi-
nancial interests to disclose.

Ethical approval Ethical approval is not required due to the review 
nature of the research.

Consent to participate Informed consent was not applicable for this 
review.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A 
(2018) Global cancer statistics 2018: GLOBOCAN estimates of 
incidence and mortality worldwide for 36 cancers in 185 coun-
tries. CA Cancer J Clin 68(6):394–424. https:// doi. org/ 10. 3322/ 
caac. 21492

https://doi.org/10.1007/s10549-022-06759-1
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3322/caac.21492
https://doi.org/10.3322/caac.21492


36 Breast Cancer Research and Treatment (2023) 197:1–37

1 3

 2. Cancer Australia. Breast Cancer. Cancer Australia: Australian 
Government; 2022. Available from: https:// www. cance raust ralia. 
gov. au/ cancer- types/ breast- cancer/ stati stics

 3. Vuksanovic D, Sanmugarajah J, Lunn D, Sawhney R, Eu K, Liang 
R (2021) Unmet needs in breast cancer survivors are common, 
and multidisciplinary care is underutilised: the survivorship needs 
assessment project. Breast Cancer 28(2):289–297. https:// doi. org/ 
10. 1007/ s12282- 020- 01156-2

 4. Arroyo OM, Vaíllo YA, López PM, Garrido MJG (2019) Emo-
tional distress and unmet supportive care needs in survivors 
of breast cancer beyond the end of primary treatment. Sup-
port Care Cancer 27(3):1049–1057. https:// doi. org/ 10. 1007/ 
s00520- 018- 4394-8

 5. Burg MA, Adorno G, Lopez ED, Loerzel V, Stein K, Wallace C, 
Sharma DKB (2015) Current unmet needs of cancer survivors: 
analysis of open-ended responses to the American cancer society 
study of cancer survivors II. Cancer 121(4):623–630. https:// doi. 
org/ 10. 1002/ cncr. 28951

 6. Carreira H, Williams R, Müller M, Harewood R, Stanway S, 
Bhaskaran K (2018) Associations between breast cancer survi-
vorship and adverse mental health outcomes: a systematic review. 
J Natl Cancer Inst 110(12):1311–1327. https:// doi. org/ 10. 1093/ 
jnci/ djy177

 7. Hui D, Hoge G, Bruera E (2021) Models of supportive care in 
oncology. Curr Opin Oncol 33(4):259–266. https:// doi. org/ 10. 
1097/ CCO. 00000 00000 000733

 8. Zdenkowski N, Tesson S, Lombard J et al (2016) Supportive 
care of women with breast cancer: key concerns and practical 
solutions. Med J Aust 205(10):471–475. https:// doi. org/ 10. 5694/ 
mja16. 00947

 9. Fiszer C, Dolbeault S, Sultan S, Brédart A (2014) Prevalence, 
intensity, and predictors of the supportive care needs of women 
diagnosed with breast cancer: a systematic review. Psycho-Oncol 
23(4):361–374. https:// doi. org/ 10. 1002/ pon. 3432

 10. Mokhatri-Hesari P, Montazeri A (2020) Health-related quality 
of life in breast cancer patients: review of reviews from 2008 to 
2018. Health Qual Life Outcomes 18(1):1–25. https:// doi. org/ 10. 
1186/ s12955- 020- 01591-x

 11. Jagsi R, Ward KC, Abrahamse PH et al (2018) Unmet need for 
clinician engagement regarding financial toxicity after diagnosis 
of breast cancer. Cancer 124(18):3668–3676. https:// doi. org/ 10. 
1002/ cncr. 31532

 12. Rosenzweig M, West M, Matthews J, Stokan M, Kook Y, Gallups 
S, Diergaarde B (2019) Financial toxicity among women with 
metastatic breast cancer. Oncol Nurs Forum 46(1):83–91. https:// 
doi. org/ 10. 1188/ 19. ONF. 83- 91

 13. Soares Falcetta F, de Araújo Vianna Träsel H, de Almeida FK, 
Rangel Ribeiro Falcetta M, Falavigna M, Dornelles Rosa D (2018) 
Effects of physical exercise after treatment of early breast cancer: 
systematic review and meta-analysis. Breast Cancer Res Treat 
170(3):455–476. https:// doi. org/ 10. 1007/ s10549- 018- 4786-y

 14. Patterson RE, Cadmus LA, Emond JA, Pierce JP (2010) Physi-
cal activity, diet, adiposity and female breast cancer prognosis: 
a review of the epidemiologic literature. Maturitas 66(1):5–15. 
https:// doi. org/ 10. 1016/j. matur itas. 2010. 01. 004

 15. Kim J, Choi WJ, Jeong SH (2013) The effects of physical activ-
ity on breast cancer survivors after diagnosis. J Cancer Prev 
18(3):193–200. https:// doi. org/ 10. 15430/ JCP. 2013. 18.3. 193

 16. Lee I-M (2003) Physical activity and cancer prevention-data from 
epidemiologic studies. Med Sci Sports Exerc 35(11):1823–1827. 
https:// doi. org/ 10. 1249/ 01. mss. 00000 93620. 27893. 23

 17. Australian Institute of Health and Welfare. Australian Burden of 
Disease Study: Impact and causes of illness and death in Australia 
2018. Australian Government; 2021. Available from: https:// www. 
aihw. gov. au/ repor ts/ burden- of- disea se/ abds- impact- and- causes- 
of- illne ss- and- death- in- aus/ summa ry

 18. Lahart IM, Metsios GS, Nevill AM, Carmichael AR (2015) Physi-
cal activity, risk of death and recurrence in breast cancer survi-
vors: a systematic review and meta-analysis of epidemiological 
studies. Acta Oncol 54(5):635–654. https:// doi. org/ 10. 3109/ 02841 
86X. 2014. 998275

 19. Heitz AE, Baumgartner RN, Baumgartner KB, Boone SD (2018) 
Healthy lifestyle impact on breast cancer-specific and all-cause 
mortality. Breast Cancer Res Treat 167(1):171–181. https:// doi. 
org/ 10. 1007/ s10549- 017- 4467-2

 20. Cormie P, Atkinson M, Bucci L et al (2018) Clinical oncology 
society of Australia position statement on exercise in cancer care. 
Med J Aust 209(4):184–187. https:// doi. org/ 10. 5694/ mja18. 00199

 21. World Health Organization. Global strategy on diet, physical 
activity and health: a framework to monitor and evaluate imple-
mentation. Geneva; 2006. Available from: https:// apps. who. int/ 
iris/ handle/ 10665/ 43524

 22. Vardy JL, Chan RJ, Koczwara B et al (2019) Clinical oncology 
society of Australia position statement on cancer survivorship 
care. Aust J Gen Pract 48(12):833–836. https:// doi. org/ 10. 31128/ 
AJGP- 07- 19- 4999

 23. Scheede-Bergdahl C, Minnella E, Carli F (2019) Multi-modal 
prehabilitation: addressing the why, when, what, how, who and 
where next? Anaesthesia 74(Suppl 1):20–26. https:// doi. org/ 10. 
1111/ anae. 14505

 24. Vardy JL, Chan RJ, Koczwara B, Lisy K, Cohn RJ, Joske D, 
Dhillon HM, Jefford M (2019) Clinical Oncology Society of Aus-
tralia position statement on cancer survivorship care. Australian J 
General Prac 48(12):833–836

 25. Brennan ME, Butow P, Marven M, Spillane AJ, Boyle FM (2011) 
Survivorship care after breast cancer treatment–experiences and 
preferences of Australian women. Breast 20(3):271–277. https:// 
doi. org/ 10. 1016/j. breast. 2010. 12. 006

 26. Lisy K, Kent J, Dumbrell J, Kelly H, Piper A, Jefford M (2020) 
Sharing cancer survivorship care between oncology and primary 
care providers: a qualitative study of health care professionals’ 
experiences. J Clin Med 9(9):2991. https:// doi. org/ 10. 3390/ jcm90 
92991

 27. Hunter RF, Boeri M, Tully MA, Donnelly P, Kee F (2015) 
Addressing inequalities in physical activity participation: impli-
cations for public health policy and practice. Prev Med 72:64–69. 
https:// doi. org/ 10. 1016/j. ypmed. 2014. 12. 040

 28. Coughlin SS, Paxton RJ, Moore N, Stewart JL, Anglin J (2019) 
Survivorship issues in older breast cancer survivors. Breast 
Cancer Res Treat 174(1):47–53. https:// doi. org/ 10. 1007/ 
s10549- 018- 05078-8

 29. Jefford M, Karahalios E, Pollard A et al (2008) Survivorship issues 
following treatment completion—results from focus groups with 
Australian cancer survivors and health professionals. J Cancer 
Surviv 2(1):20–32. https:// doi. org/ 10. 1007/ s11764- 008- 0043-4

 30. Jiao M, Hall A, Nolte L, Piper A, Lisy K, Jefford M (2018) A 
rapid review of needs assessment tools for post-treatment cancer 
survivors. Eur J Cancer Care 27(2):e12764. https:// doi. org/ 10. 
1111/ ecc. 12764

 31. Gallicchio L, Tonorezos E, de Moor JS et al (2021) Evidence 
gaps in cancer survivorship care: a report from the 2019 national 
cancer institute cancer survivorship workshop. J Natl Cancer Inst 
113(9):1136–1142. https:// doi. org/ 10. 1093/ jnci/ djab0 49

 32. Lisy K, Ly L, Kelly H, Clode M, Jefford M (2021) How do we 
define and measure optimal care for cancer survivors? An online 
modified reactive delphi study. Cancers 13(10):2299. https:// doi. 
org/ 10. 3390/ cance rs131 02299

 33. Paterson C, Primeau C, Pullar I, Nabi G (2019) Development 
of a prehabilitation multimodal supportive care interventions for 
men and their partners before radical prostatectomy for localized 
prostate cancer. Cancer Nurs 42(4):E47–E53. https:// doi. org/ 10. 
1097/ NCC. 00000 00000 000618

https://www.canceraustralia.gov.au/cancer-types/breast-cancer/statistics
https://www.canceraustralia.gov.au/cancer-types/breast-cancer/statistics
https://doi.org/10.1007/s12282-020-01156-2
https://doi.org/10.1007/s12282-020-01156-2
https://doi.org/10.1007/s00520-018-4394-8
https://doi.org/10.1007/s00520-018-4394-8
https://doi.org/10.1002/cncr.28951
https://doi.org/10.1002/cncr.28951
https://doi.org/10.1093/jnci/djy177
https://doi.org/10.1093/jnci/djy177
https://doi.org/10.1097/CCO.0000000000000733
https://doi.org/10.1097/CCO.0000000000000733
https://doi.org/10.5694/mja16.00947
https://doi.org/10.5694/mja16.00947
https://doi.org/10.1002/pon.3432
https://doi.org/10.1186/s12955-020-01591-x
https://doi.org/10.1186/s12955-020-01591-x
https://doi.org/10.1002/cncr.31532
https://doi.org/10.1002/cncr.31532
https://doi.org/10.1188/19.ONF.83-91
https://doi.org/10.1188/19.ONF.83-91
https://doi.org/10.1007/s10549-018-4786-y
https://doi.org/10.1016/j.maturitas.2010.01.004
https://doi.org/10.15430/JCP.2013.18.3.193
https://doi.org/10.1249/01.mss.0000093620.27893.23
https://www.aihw.gov.au/reports/burden-of-disease/abds-impact-and-causes-of-illness-and-death-in-aus/summary
https://www.aihw.gov.au/reports/burden-of-disease/abds-impact-and-causes-of-illness-and-death-in-aus/summary
https://www.aihw.gov.au/reports/burden-of-disease/abds-impact-and-causes-of-illness-and-death-in-aus/summary
https://doi.org/10.3109/0284186X.2014.998275
https://doi.org/10.3109/0284186X.2014.998275
https://doi.org/10.1007/s10549-017-4467-2
https://doi.org/10.1007/s10549-017-4467-2
https://doi.org/10.5694/mja18.00199
https://apps.who.int/iris/handle/10665/43524
https://apps.who.int/iris/handle/10665/43524
https://doi.org/10.31128/AJGP-07-19-4999
https://doi.org/10.31128/AJGP-07-19-4999
https://doi.org/10.1111/anae.14505
https://doi.org/10.1111/anae.14505
https://doi.org/10.1016/j.breast.2010.12.006
https://doi.org/10.1016/j.breast.2010.12.006
https://doi.org/10.3390/jcm9092991
https://doi.org/10.3390/jcm9092991
https://doi.org/10.1016/j.ypmed.2014.12.040
https://doi.org/10.1007/s10549-018-05078-8
https://doi.org/10.1007/s10549-018-05078-8
https://doi.org/10.1007/s11764-008-0043-4
https://doi.org/10.1111/ecc.12764
https://doi.org/10.1111/ecc.12764
https://doi.org/10.1093/jnci/djab049
https://doi.org/10.3390/cancers13102299
https://doi.org/10.3390/cancers13102299
https://doi.org/10.1097/NCC.0000000000000618
https://doi.org/10.1097/NCC.0000000000000618


37Breast Cancer Research and Treatment (2023) 197:1–37 

1 3

 34. Page MJ, Moher D, Bossuyt PMPRISMA et al (2020) explanation 
and elaboration: updated guidance and exemplars for reporting 
systematic reviews. BMJ 2021:372. https:// doi. org/ 10. 1136/ bmj. 
n160

 35. Schardt C, Adams MB, Owens T, Keitz S, Fontelo P (2007) Utili-
zation of the PICO framework to improve searching PubMed for 
clinical questions. BMC Med Inform Decis Mak 7(1):1–6. https:// 
doi. org/ 10. 1186/ 1472- 6947-7- 16

 36. Hong QN, Fàbregues S, Bartlett G et al (2018) The Mixed Meth-
ods Appraisal Tool (MMAT) version 2018 for information profes-
sionals and researchers. Educ Inf 34(4):285–291. https:// doi. org/ 
10. 3233/ EFI- 180221

 37. Baima J, Reynolds S-G, Edmiston K, Larkin A, Ward BM, 
O’Connor A (2017) Teaching of independent exercises for preha-
bilitation in breast cancer. J Cancer Educ 32(2):252–256. https:// 
doi. org/ 10. 1007/ s13187- 015- 0940-y

 38. Brahmbhatt P, Sabiston CM, Lopez C et al (2020) Feasibility of 
prehabilitation prior to breast cancer surgery: a mixed-methods 
study. Front Oncol. https:// doi. org/ 10. 3389/ fonc. 2020. 571091

 39. Heiman J, Onerup A, Wessman C, Haglind E, Olofsson BR (2021) 
Recovery after breast cancer surgery following recommended pre 
and postoperative physical activity: (PhysSURG-B) randomized 
clinical trial. Br J Surg 108(1):32–39. https:// doi. org/ 10. 1093/ bjs/ 
znaa0 07

 40. Knoerl R, Giobbie-Hurder A, Sannes TS et al (2022) Exploring 
the impact of exercise and mind–body prehabilitation interven-
tions on physical and psychological outcomes in women undergo-
ing breast cancer surgery. Support Care Cancer 30(3):2027–2036. 
https:// doi. org/ 10. 1007/ s00520- 021- 06617-8

 41. Larson MR, Duberstein PR, Talbot NL, Caldwell C, Moynihan 
JA (2000) A presurgical psychosocial intervention for breast can-
cer patients: Psychological distress and the immune response. J 
Psychosom Res 48(2):187–194. https:// doi. org/ 10. 1016/ S0022- 
3999(99) 00110-5

 42. Sato F, Ishida T, Ohuchi N (2014) The perioperative educational 
program for improving upper arm dysfunction in patients with 
breast cancer: a controlled trial. Tohoku J Exp Med 232(2):115–
122. https:// doi. org/ 10. 1620/ tjem. 232. 115

 43. Springer BA, Levy E, McGarvey C et al (2010) Pre-operative 
assessment enables early diagnosis and recovery of shoulder 
function in patients with breast cancer. Breast Cancer Res Treat 
120(1):135–147. https:// doi. org/ 10. 1007/ s10549- 009- 0710-9

 44. Tamaki K, Fukuyama AK, Terukina S et al (2017) Randomized 
trial of aromatherapy versus conventional care for breast cancer 
patients during perioperative periods. Breast Cancer Res Treat 
162(3):523–531. https:// doi. org/ 10. 1007/ s10549- 017- 4134-7

 45. Tanaka M, Tanaka T, Takamatsu M et al (2021) Effects of the 
Kampo medicine Yokukansan for perioperative anxiety and 
postoperative pain in women undergoing breast surgery: a rand-
omized, controlled trial. PLoS ONE 16(11):e0260524. https:// doi. 
org/ 10. 1371/ journ al. pone. 02605 24

 46. Thomsen T, Esbensen BA, Samuelsen S, Tønnesen H, Møller 
AM (2009) Brief preoperative smoking cessation counselling in 
relation to breast cancer surgery: a qualitative study. Eur J Oncol 
Nurs 13(5):344–349. https:// doi. org/ 10. 1016/j. ejon. 2009. 04. 006

 47. Thomsen T, Tønnesen H, Okholm M, Kroman N, Maibom A, 
Sauerberg M-L, Møller AM (2010) Brief smoking cessation 
intervention in relation to breast cancer surgery: a randomized 
controlled trial. Nicotine Tob Res 12(11):1118–1124. https:// doi. 
org/ 10. 1093/ ntr/ ntq158

 48. Tian C, Wu L, Chen H et  al (2020) Comprehensive nursing 
reduces psychological pressure and improves the quality of life 
of breast cancer patients during the perioperative period. Int J Clin 
Exp Med 13(6):3833–3840

 49. Wu F, Rotimi O, Laza-Cagigas R, Rampal T (2021) The feasibility 
and effects of a telehealth-delivered home-based prehabilitation 
program for cancer patients during the pandemic. Curr Oncol 
28(3):2248–2259. https:// doi. org/ 10. 3390/ curro ncol2 80302 07

 50. Zgâia A, Pop F, Achimaș-Cadariu P et al (2016) The impact of 
relaxation technique and pre-operative psychological counselling 
on pain, analgesic consumption and psychologicalsymptoms on 
patients scheduled for breast cancer surgery—a randomized clini-
cal study. J Evid-Based Psychother 16(2):205–220

 51. Paterson C, Roberts C, Toohey K, McKie A (2020) Prostate can-
cer prehabilitation and the importance of multimodal interven-
tions for person-centred care and recovery. Semin Oncol Nurs 
36(4):151048. https:// doi. org/ 10. 1016/j. soncn. 2020. 151048

 52. Padubidri AN, Yetman R, Browne E, Lucas A, Papay F, Larive B, 
Zins J (2001) Complications of postmastectomy breast reconstruc-
tions in smokers, ex-smokers, and nonsmokers. Plast Reconstr 
Surg 107(2):342–349. https:// doi. org/ 10. 1097/ 00006 534- 20010 
2000- 00007

 53. Singareeka Raghavendra A, Kypriotakis G, Karam-Hage M et al 
(2022) The impact of treatment for smoking on breast cancer 
patients’ survival. Cancers 14(6):1464. https:// doi. org/ 10. 3390/ 
cance rs140 61464

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1136/bmj.n160
https://doi.org/10.1136/bmj.n160
https://doi.org/10.1186/1472-6947-7-16
https://doi.org/10.1186/1472-6947-7-16
https://doi.org/10.3233/EFI-180221
https://doi.org/10.3233/EFI-180221
https://doi.org/10.1007/s13187-015-0940-y
https://doi.org/10.1007/s13187-015-0940-y
https://doi.org/10.3389/fonc.2020.571091
https://doi.org/10.1093/bjs/znaa007
https://doi.org/10.1093/bjs/znaa007
https://doi.org/10.1007/s00520-021-06617-8
https://doi.org/10.1016/S0022-3999(99)00110-5
https://doi.org/10.1016/S0022-3999(99)00110-5
https://doi.org/10.1620/tjem.232.115
https://doi.org/10.1007/s10549-009-0710-9
https://doi.org/10.1007/s10549-017-4134-7
https://doi.org/10.1371/journal.pone.0260524
https://doi.org/10.1371/journal.pone.0260524
https://doi.org/10.1016/j.ejon.2009.04.006
https://doi.org/10.1093/ntr/ntq158
https://doi.org/10.1093/ntr/ntq158
https://doi.org/10.3390/curroncol28030207
https://doi.org/10.1016/j.soncn.2020.151048
https://doi.org/10.1097/00006534-200102000-00007
https://doi.org/10.1097/00006534-200102000-00007
https://doi.org/10.3390/cancers14061464
https://doi.org/10.3390/cancers14061464

	coversheet_template
	TOOHEY 2023 A systematic review of multimodal (VOR)
	A systematic review of multimodal prehabilitation in breast cancer
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 
	Implications for Cancer Survivors 

	Introduction
	Methods
	Literature search
	Participants
	Intervention
	Comparators
	Outcomes

	Data extraction and management
	Assessment of study quality

	Results
	Study selection
	Study characteristics
	Quality appraisal results
	Prehabilitation findings overview
	Upper limb evaluation in prehabilitation
	Exercise and physical activity programs (excluding UL only)
	Complementary and alternative therapies
	Cessation of smoking
	Multimodal prehabilitation


	Discussion
	Clinical implications

	Conclusion
	Future research

	Acknowledgements 
	References





