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Abstract: Breast cancer (BC) is the most common malignancy and a leading cause of morbid-
ity and mortality in women worldwide. Therapeutic advances and improved survival rates of
women with BC have implications for long-term impact on disability, psychological function and
quality of life (QoL), which may be amenable to rehabilitation. The focus of rehabilitation is on
managing disability, reducing sequelae and symptoms, and enhancing participation and societal
reintegration, to achieve the highest possible independence and the best QoL. Rehabilitation
interventions should be considered early for maintaining functional capacity and reducing the
risk of losing important abilities or independence and should be individualized depending on
disease phase, functional deficits, personal requirements and specific goals. A number of inter-
ventions have been trialled to support rehabilitation input for women with BC, which include
physical therapy, psychological interventions (psychotherapy, cognitive behavioral training)
and others. Multidisciplinary rehabilitation and uni-disciplinary interventions such as physical
therapy have been shown to be beneficial in reducing disability, and improving participation
and QoL. There is a need for comprehensive assessment of health domains in BC patients
using a standardized framework and a common language for describing the impact of disease
at different levels, using the International Classification of Functioning, Disability and Health
core sets. This will provide more detailed information on the needs of these patients, so more
efficient and targeted rehabilitation interventions can be provided.

Keywords: breast cancer, rehabilitation, disability, participation

Introduction
Breast cancer (BC) is the most common malignancy in women and a leading cause of
morbidity and mortality.! There are ~1.38 million new cases of BC (23% of all cancers)
and 458,000 BC-related deaths per year worldwide.! BC is the most diagnosed cancer
and cause of cancer-related death among women in Australia, with almost 11,000
new cases and over 2,500 deaths annually.? The incidence of BC is on the rise,® with
an estimated 1 in 8 Australian women will be diagnosed with BC by the time they
turn 85 years.? Due to early detection and therapeutic advances in management, BC-
related mortality rates have declined significantly and the majority of women make a
good functional recovery after treatment.* Surgery, radiotherapy, chemotherapy and/
or hormonal therapy are main treatment options.’ BC survival rates vary between 40%
and 80% in low and high income countries, respectively.!

The World Health Organisation (WHO) endorses a BC control program integrating
prevention, early detection, diagnosis, treatment, rehabilitation and palliative care.*$
Rehabilitation is a “problem-solving educational process aimed at restoration of skills
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to regain maximum self-sufficiency and function, reducing
disability and limitation in participation”.” It aims to improve
patients’ function, participation and quality of life (QoL).t
Rehabilitation is an integral part at all stages of BC manage-
ment: the early post-operative period, while undergoing all
adjuvant therapies; the late phases of care and long-term care
continuum in the community. Rehabilitation interventions
comprise expert multidisciplinary (MD) assessments evalu-
ated through appropriate outcome measures using functional
goal-oriented approaches (such as clinical pathways) to target
patient priorities. Goal setting is an integral part of rehabilita-
tion to help the persons achieve the maximum degree of return
to their previous level of functioning within limits imposed by
their residual physical, functional and cognitive impairments.
It encourages participants to set their own goals and priorities,
and supports team communication and coordination.
Existing clinical guidelines and frameworks for BC rec-
ommend comprehensive, flexible coordinated MD care and
appropriate follow-up, education and support for patients and
carers.”!? Early referral for rehabilitation enables strategies
to ameliorate functional deterioration and enhance participa-
tion.'® In severely affected individuals, rehabilitation input
can provide a modified environment and adaptive equipment
to restore some functional independence, along with other
key issues such as respite, long-term care and community
reintegration. Rehabilitation services should begin early in
order to improve the recovery process and reduce disability.?

Rehabilitation models

The main aim of rehabilitation in cancer patients, including
individuals with BC, is to restore or maintain optimal physical
and psychosocial functions and improve QoL. A number of
models for improving the care for people with BC have emerged
worldwide. Some examples of these models are detailed below:

1) The cancer rehabilitation model presents opportunities for
intervention throughout the disease continuum phases."!
These are:

e Phase I: staging/pre-treatment (patient education,
functional preservation of range of movement, mobil-
ity aids),

e Phase II: primary treatment (effects of treatment,
preserve function, symptom management, e.g.,
lymphedema, pain),

e Phase III: after treatment-rehabilitation (develop, imple-
ment daily routines to restore mobility and self-care,
maintenance exercise programs, symptom management),

e Phase I[V: recurrence (education, adaptive equipment,
exercise, symptom management),

e Phase V: end of life (maintain independence, equip-
ment, education, energy conservation).

2) The International Classification of Functioning, Disability
and Health (ICF) defines a common language for describ-
ing the impact of disease at different levels.!? It describes
“functioning” (activity) as the interaction between an
individual and their health condition, within the social
and personal context in which they reside. It includes the
“environmental” factors that interact with all constructs
(physical, social and attitudinal environment) in which
people live and conduct their lives, and the “personal”
factors (e.g., influences or attributes such as self-efficacy)
that influence positive adaptation. The ICF model
includes the physicians’ views of management of complex
and interacting symptoms in BC survivors, the therapists’
views in terms of managing change in functional status
in activities of everyday living, and the perspective of the
BC survivors. Within this framework, BC-related impair-
ments (decreased mobility and strength, lymphedema,
pain) can limit “activity” or function (decreased ability
to carry tasks, inability to self-care), and “participation”
(work, family, social reintegration) (Figure 1).

3) Another proposed model for rehabilitation consists of 4
dimensions (concerns and problems, types of rehabilita-
tion, activities and QoL),'" with 12 categories and con-
cepts related to rehabilitation. This model was developed
following a review of literature and hospital rehabilitation
programs (Figure 2).

Issues confronting BC survivors

Several studies report factors associated with poor level of
functioning and participation in women after BC treatment.
These include younger patients, recent diagnosis, aggressive
tumor types, chemotherapy, shoulder limitation due to pain
and lymphedema.'s'® Similarly, participatory limitations
(work, social and recreational activity, family life, caregiver
stress, activities of daily life) in other BC cohorts have been
reported.'®? This information is integral for BC rehabilita-
tion and can be used to aid functional goal-setting and future
care planning. However, no single set of proposed indicators
accurately predicts long-term outcomes.

With improved survival rates, there are long-term impli-
cations of living with residual deficits from BC treatments
that can impact activities of daily living, work, psychological
function, social activities and QoL.!” Issues related to health,
well-being and participation have become increasingly
important. In the community, various adjustment issues may
surface during transition.?! Further, BC survivors have to cope
with local symptoms (such as pain, lymphedema, shoulder
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Figure | Interactions between the components of the international classification of functioning, disability and health in breast cancer."
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Figure 2 Rehabilitation model for patients with breast cancer.
Note: Data from Chung and Xu.'*

dysfunction, dizziness, etc.) and various treatment-related
consequences and complications,? for example, wound
sepsis, seromas and upper limb dysfunction,?® cognitive,
psychosocial and mood abnormalities, sexual dysfunction
and body dysmorphism.** Some of the major issues con-
fronted by the BC survivors are summarized below:

Physical
activities Functional
adjustment
Education/self- Psychosocial
management adjustment
Societal
Complementary participation
th
erapy Recover
meaning of
life
Support
community
engagement

Pain

Shoulder and breast-related pain is often a focus of rehabilita-
tion, and may be multifactorial. Shoulder or arm pain can be
present in 30%—40% of patients at 5-year follow-up, depend-
ing on the method of assessment.>?’ Contributing causes
may include tissue damage, complex regional pain, deep
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vein thrombosis, cellulitis, tendinitis, phantom breast pain,
arthritis, etc.!* Furthermore, BC treatments (chemotherapy,
radiotherapy, medications such as aromatase inhibitors) are
potential factors leading to development of neuropathic
pain.??30 Post-mastectomy pain is not uncommon, and may
be unrelated to type of surgery or the usual risk factors.’!
Pain is dependent on emotional and subjective factors,*'-?
and prone to psychological and behavioral influences.” Com-
mon upper extremity pain disorders in BC include cervical
radiculopathy, brachial plexopathy, neuropathy, rotator cuff
tendinitis, adhesive capsulitis, lateral epicondylitis, post-
mastectomy pain syndrome, edema and bone metastases.>
Caffo et al* reported post-surgical BC pain in one-third of
the patient cohort (n=529), regardless of type of surgery, and
demonstrated a negative impact of pain on QoL. Interestingly,
a follow-up study (5-6 years) of pain in women who sur-
vived BC (n=3088) reported an increase in pain symptoms,
predicted by psychological factors (depression, adverse life
events), while medical factors (type of surgery, stage of BC)
played a much smaller role.? Treatment of cancer-related pain
should be similar to that for other chronic pain conditions
in rehabilitation, addressing physical and emotional factors
using a cognitive behavioral approach.

Lymphedema

Secondary lymphedema is a frequent distressing symptom in
women who undergo BC treatment.?® It results from excess
fluid accumulation in the interstitial space, detrimental tis-
sue changes, upper limb swelling due to physical disruption
or compression of the lymphatic channels from surgical
resection and/or radiation-induced fibrosis of lymphatic
vessels or nodes.’’ It affects ~6%—49% of women after BC
treatment.’* 0 Lymphedema-associated physical morbidi-
ties include: skin changes, pain and loss of sensation and
limb function.’”**! Lymphedema tends to worsen over time
and is associated with significant psychosocial morbidity,
depression and social inhibition, which compromise daily
activities and QoL.*3® A 20-year prospective cohort study
(n=272) of women treated with mastectomy and complete
axillary dissection, reported that arm infection and injury,
and elevated body mass index were significantly associated
with development of lymphedema. However, air travel,
prolonged carrying of heavy objects and compression did
not increase risk in this cohort. Further, occupational and
leisure time physical activity (light, moderate and vigorous)
are clinically accepted risk factors for the development of
lymphedema, but unsupported by longitudinal research.*
Rehabilitation strategies for lymphedema include therapeutic

exercises, manual lymphatic therapy, compression bandaging,
intermittent pneumatic compression, skin care and elevation.

Shoulder range of motion (ROM)

Upper limb dysfunction is a commonly reported side effect
of treatment for BC.** A systematic review examining upper
limb dysfunction following BC treatment found a wide
variation in the reported prevalence of impaired shoulder
ROM (<1%—67%), arm weakness (9%—28%), shoulder/arm
pain (9%—-68%) and lymphedema (0%—34%).* Decreased
shoulder ROM and strength may persist for many years
following treatment, and it is estimated that 15%-30% of
survivors have some form of shoulder impairment at 5-year
follow-up.??” The presence of shoulder dysfunction in BC
survivors has been found to be associated with lower physical
activity, increased body mass index and poorer health-related
QoL.!3?¢ Rehabilitation input includes targeted physical and
occupational therapy to improve ROM and muscle strength
in the shoulder and pectoral girdle.

Fatigue

Fatigue is a common and distressing symptom reported by
cancer patients, including women with BC.**" Fatigue is
experienced by 58%—94% of BC patients during treatment
and 56%-95% after they receive adjuvant chemotherapy.*
It is frequently persistent, irrespective of tumor control or
treatment cessation and correlates with a decline in func-
tion.*34¢4® Fatigue in BC can be caused by multiple factors,
including bio-psychological factors, treatment side effects
that are physiologically based, physical de-conditioning,
cognitive dysfunction (memory, decreased concentration),
distress and depression.*™*7 Other causes may be treatment-
induced menopause, associated with hot flashes causing sleep
disturbances, and other symptoms such as pain and anxiety.*’
MD rehabilitation for fatigue should focus on the underlying
cause and include education to improve self-management,
task simplification and energy conservation strategies.*

Psychosocial issues

The common psychological issues in BC survivors include
anxiety, depression, stress, altered emotional reactions, sleep
disturbance and social isolation.!*?# These psychosocial
responses may be due to pain,® treatment side effects, espe-
cially chemotherapy,’' early onset menopause and fertility
concerns, and concerns regarding disease recurrence and/
or metastasis.’>*® It can affect a woman’s body image and
negatively impact sexual relationships.>* The reported rates
for major depression are between 10% and 25% in women
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with BC,* and at 12 months post-diagnosis, the prevalence of
either anxiety or depressive disorder can increase up to 30%.%
A longitudinal follow-up study of women with BC in the
community (median time since diagnosis of 4.3 years) (n=85),
reported elevated levels of anxiety and depression (22%),
higher than in the normative population data.!” This was in
contrast to previous reports showing a decrease in psychologi-
cal distress®” and no change in rate of anxiety or depression
or both over 5 years of follow-up.? This variation may be
attributed to methodological differences across studies.” This
has important clinical implications for long-term monitoring,
education, cognitive behavioral therapy, support and counsel-
ing of the BC patients (and their families).!” Further, during
the disease trajectory, other issues might surface, such as
personal concerns (self-worth, self-image), coping with new
demands associated with increased care needs, inability to
return to driving and work, financial constraints, marital stress
and restriction in participation in societal activities

Evidence for rehabilitation

interventions in BC
Most BC patients are expected to make a good recovery
following definitive treatment; however, long-term physical

Table | Rehabilitation interventions in breast cancer

and psychological morbidity associated with BC treatment
can be underestimated.® The main goal of cancer rehabili-
tation is to maximize patients’ ability to function, promote
their participation and improve QoL, irrespective of their
survival period.’

A rehabilitation approach to BC includes a wide spectrum
of treatment and use of different interventions. The role of
rehabilitation in cancer generally is described widely in
literature.!-?? Likewise, the beneficial effects of rehabilita-
tion treatment for individuals with BC is well documented.
The existing evidence for various specific rehabilitation
interventions in BC are summarized below, and tabulated
in Table 1, categorized according to study design using a
hierarchy of evidence defined by the National Health and
Medical Research Council program for intervention stud-
ies.® Priority was given to high quality systematic reviews
or meta-analyses and randomized controlled trials (RCTs).

Multidisciplinary rehabilitation

MD rehabilitation is defined as “the co-ordinated delivery
of intervention, inpatient or ambulatory (outpatient, home
or community-based program), by two or more disciplines
(nursing, physiotherapy, occupational therapy, social work,

Intervention

Beneficial effects

Level of evidence*

Multidisciplinary rehabilitation

Physical therapeutic modalities
Overall exercise

Resistance training

Endurance, aerobic training

Compression bandage
Psychosocial interventions: psycho-
education, cognitive behavioural therapy,
stress reduction programme
Occupational therapy, educational
programs
Complementary therapies

Reflexology, massage

Yoga

Music therapy

Nutritional interventions

Vocational rehabilitation

Improvement of short-term (up to 12 months) disability (range of shoulder
movement), participation (psychosocial adjustment) and QoL

Improvement of disability, mobility, maintenance of range of motion, fatigue
and Qol; no effect on incidence of postsurgical lymphedema

Improvement of muscle strength, mobility and QoL; preservation of bone
mineral density, improvement in psychological symptoms

Improvement of aerobic capacity, muscle strength, fatigue

Reduction in arm lymphedema volume

Improvement in psychological status (depression, anxiety, fear of recurrence),
Qol, physical functioning

Improvement in ADLs, reduction of fatigue impact, increased self-efficacy

Improvement in physical functioning, symptoms, relaxation, QoL
Improvement of psychosocial variables (emotional irritability, cognitive
disorganization, mood disturbance, tension, depression and confusion),
physical functioning

Short- and long-term positive effects on alleviating pain; short-term
improvement on cardiovascular functions

No evidence for beneficial effects for BC related issues; however, benefits
of a healthy lifestyle include lowering the risk of heart disease, high blood
pressure, diabetes, osteoporosis, etc.

No conclusive evidence

Note: *Evidence categorized according to study design using evidence defined by the National Health and Medical Research Council (NHMRC) program for intervention

studies.®

Abbreviations: ADLs, activities of daily living; BC, breast cancer; Qol, quality of life.
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psychology, dietetics, etc.) under medical supervision
(neurologist, oncologist, rehabilitation physician)”.?! MD
rehabilitation is often individualized to cater to the changing
needs of patients. It optimizes standard medical treatments
(surgery, radiotherapy, chemotherapy) and aims to reduce
complications, manage condition-related symptoms (such
as pain, fatigue, etc.), and promotes physical modalities and
psychosocial adjustment to maximize participation.?!

Khan et al in a systematic review of MD care for BC
patients, based on two trials, found “weak evidence” for
inpatient MD rehabilitation in producing short-term gains
at the levels of impairment (shoulder range of movement),
psychosocial adjustment and QoL.?' The authors did not
find any evidence on functional gains at the level of activity.
The MD programs evaluated in these two trials included
psychology-based education, physiotherapy, peer support
group activity, dietetics, image consultant input and fitness
training. Both included trials had multiple methodological
flaws (such as unclear randomization, lack of concealed allo-
cation and blinding procedures) and were categorized as of
“poor quality”. The authors did not find any evidence for the
long-term efficacy or cost-effectiveness of these programs.
The authors highlighted the need for future research in this
area. Regular specialist evaluation and follow-up of the BC
patients was recommended to assess the need for appropri-
ate rehabilitation and maintenance therapy to maximize
independent living and participation.

One RCT (n=85) demonstrated evidence for an intensive
ambulatory MD rehabilitation program (compared with usual
treatment in the community-control group) in improving psy-
chosocial adjustment and QoL after BC treatment.®' The BC
survivors showed significant improvement in “participation”
domains (depression, mobility and societal participation)
and QoL, up to 4 months. There was no change in “activity,”
probably due to the high functioning BC participants in the
community. The individualized MD rehabilitation program
included physiotherapy for strengthening and maintaining
shoulder range of movement, lymphedema care, occupational
therapy for energy conservation and task re-acquisition strat-
egies to improve everyday function (domestic, community
tasks), driving and return to work, and clinical psychology
for counseling, coping and supportive strategies.

Physical therapy

Physical therapies are aimed at improving overall functional
capacity, upper extremity strength and shoulder joint ROM,
decreasing pain and management of lymphedema. A number
of reviews support the effectiveness of exercise in BC patients

(with or without lymphedema), in reducing treatment com-
plications, fatigue and de-conditioning.**$>% Juvet et al in a
systematic review (n=25 RCTs, 3418 participants) reported
that an exercise intervention program can produce short-term
improvements in physical functioning and can reduce fatigue
in persons with BC.% One systematic review (n=9 trials)
reported the beneficial effects of exercise during adjuvant
treatment for BC, and improved physical fitness and thus
the capacity for performing activities of daily livings, which
may, otherwise, be impaired due to inactivity during treat-
ment.® There was, however, no evidence regarding improving
fatigue, psychosocial distress and physiological changes.®
Another systematic review (n=24 trials) reported the effec-
tiveness and safety of exercise for upper limb dysfunction
and improved shoulder ROM due to BC treatment.*> Physical
therapy yielded long-term additional benefit for shoulder
function following the intervention for up to 6 months and
there was no evidence of increased risk of lymphedema.
The need for early implementation of exercises in the post-
operative period should be weighed against the potential for
increase in wound drainage volume and duration. Patterson
et al (n=2343 participants) found that improvement in self-
reported physical health predicted longer survival in women
with BC.%” Chan et al reported that early introduction of
exercises was valuable in avoiding deterioration in range of
shoulder motion; however, this did not affect the incidence
of post-operative lymphedema.®

A systematic review (n=15 trials) found combined
physical therapeutic modalities were an effective treatment
for patients with arm lymphedema secondary to axillary
dissection.® These modalities included an intensive phase,
consisting of skin care, manual lymphatic drainage, exercises
and bandaging, and a maintenance phase comprising skin
care, exercises, wearing a compression sleeve and manual
lymphatic drainage if needed. However, the effectiveness
of different components remains uncertain. There was no
evidence for the long-term effect of intermittent pneumatic
compression and elevation. Moseley et al, in another system-
atic review, reported similar results.*® The optimum timing for
physical exercise of the affected upper limb after BC surgery
is unclear. Treatment initiated at 6 weeks postoperatively had
similar outcomes to programs that commenced at 6 months
after surgery.®’

External compression

External compression such as compressive bandaging,
intermittent pneumatic pressure devices, pressure gradient
garments, manual compression in conjunction with specific
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therapy exercises and massage techniques, were used to treat
peripheral lymphedema.”” The RCT by King et al found
that both compression bandages and garments were beneficial
for management of patients with moderate lymphedema,
with compression bandaging more effective in reducing the
lymphedema volume compared with compression garments.”
Similar results were reported in another RCT demonstrating a
beneficial effect of combination compression bandaging and
manual lymphatic drainage in reduction of arm lymphedema
volume.” Another RCT suggested that adjuvant treatment
with pneumatic compression devices provided significantly
better outcomes for the home maintenance phase of treatment
of arm lymphedema secondary to BC therapy.” It is suggested
that caution should be exercised when applying these devices,
as pain and hematomas are common at the involved site.”

Psychosocial intervention

Various forms of psychological interventions in BC survi-
vors (such as education, individual psychotherapy, cognitive
behavioral training and group interventions) has been trialled
and have shown beneficial effects on negative perceptions,
relationships and QoL."“7* However, a systematic review
of the effects of psychological interventions and survival
outcomes for women with metastatic BC (n=5 studies)
showed limited benefit.”* Evidence for group psychologi-
cal interventions (2 cognitive behavioral interventions and
3 support-expressive group therapy interventions) showed
benefit in the short-term; however, these were not sustained
at follow-up.™ These findings are similar to those of other
reports examining the effect on cancer survival rate of psy-
chological interventions.”’® Uitterhoeve et al, in another
systematic review (n=12 trials), reported positive effects of
behavioral therapy (psychosocial intervention) on QoL indi-
cators, including depression.”” Another RCT demonstrated
favorable effects of group cognitive behavioral therapy in
reducing problematic hot flashes and night sweats after BC
treatment, with additional benefits to mood, sleep and QoL.”’

Complementary therapies

Complementary therapies (such as relaxation, music, dis-
traction, massage, recreation, heat and cold therapy) are
reported as being effective in controlling symptoms in
BC survivors.'*7 A systematic review (n=5 trials) found
a positive effect of different interventions (acupuncture,
yoga, art therapy or relaxation training) on QoL and mood
outcomes after BC treatment.”® Another study reported that
relaxation training and acupuncture intervention reduced hot
flashes.” One RCT of hypnosis therapy for 5 weeks showed

significantly decreased hot flash scores and improved anxiety,
depression, interference of hot flashes on daily activities and
sleep.*

There are reports of beneficial effects of yoga and music in
managing cancer-related symptoms and treatments.** 2 One
RCT demonstrated significant improvements in fatigue and
vigor among BC survivors with persistent fatigue symptoms
with targeted yoga.®?® Other RCTs reported the beneficial
effects of yoga in physical and psychosocial outcomes (emo-
tion, stress, coping, etc.).% % One study showed that music
therapy in patients undergoing chemotherapy treatment
resulted in significant improvements in anxiety, fear, fatigue,
relaxation, diastolic blood pressure and improved QoL.*’

Nutrition

Weight gain and body composition changes are common in
the BC population and are associated with a higher risk of
adverse clinical outcomes.’®%® Despite this, there is limited
research on preventive and therapeutic interventions targeting
reduction in weight and/or body fat.®® A systematic review
(n=2 trials) found insufficient evidence for the effectiveness
of nutritional interventions for BC survivors after primary
cancer treatment. However, the benefits of a healthy lifestyle
go far beyond lowering cancer risk, and include lowering the
risk of heart disease, high blood pressure, diabetes, osteo-
porosis, etc.”

Vocational rehabilitation

With improved BC management over the past decades, the
number of BC survivors who work has increased consid-
erably. However, efforts aimed at stimulating vocational
rehabilitation (re-employment and return-to-work interven-
tions) for BC survivors have been evaluated in only a few
studies. A systematic review®® of outcomes of vocational
programs in the BC population was inconclusive due to lack
of methodologically sound studies and lack of the outcomes
that addressed return to work. The authors concluded that
clinicians need to be aware of vocational issues in this popu-
lation, and understand and manage barriers for maintaining
employment.®

Discussion

Due to therapeutic advances in BC management, survival
rates of BC patients have increased significantly; however,
many can present with diverse clinical problems and varying
levels of disability during their disease trajectory that require
an individualized rehabilitation for longer period. Further-
more, due to the heterogeneity in clinical presentations,
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patients’ and/or caregivers’ perspectives need to be incor-
porated in the rehabilitation programs, not only for better
outcomes, but also to facilitate communication and agree-
ment among treating clinicians.?'

The ICF framework (Figure 1) provides an opportunity
to improve clinical agreement and communication among
MD teams. An expert consensus identified the “core set”
for BC (lists of ICF categories selected by experts for tar-
geted management) that need to be addressed in clinical
settings.”® One report of women after BC treatment linked
patient-reported problems with the concepts contained
within specific ICF categories in various domains to provide
information considered essential by patients for targeted
treatment.’! The findings provided a broader patient perspec-
tive and found 13 additional categories in the components
“Activities and Participation” and “Environmental factors”
for possible inclusion in the comprehensive core set for BC.”!
The authors argued that assessment of the BC population
needs to reflect these complex constructs, as advocated by
WHO ICFE."> Many commonly used outcome measures in
rehabilitation settings (e.g., the Functional Independence
Measure or Barthel Index) tend to have floor/ceiling effects
and may not be sensitive enough to capture the relevant gains
following interventions. In particular, in the BC population,
QoL is difficult to measure given the many contributing and
confounding factors.?>* There is a need for more research in
the BC population to obtain consensus on a suitable battery
of measures to capture change in physical ability, and long-
term outcomes relating to psychosocial adjustment and QoL.

Many rehabilitation interventions are complex in nature
and the active ingredient within the intervention is not eas-
ily identifiable.” Methodologically robust trials to support
rehabilitation intervention in women with BC are limited.
There are many challenges in evaluating rehabilitation
interventions in the BC population, including: heterogeneous
patient populations, multiple complex issues requiring long-
term care (such as survivorship), multiple symptoms (pain,
lymphedema, limited shoulder mobility, fatigue, etc.) and
profound psychological issues, interdependent components
and contexts, multifaceted and multilayered treatments
involving organizational restructure, individualized interven-
tions and ethical considerations.*!

Cancer registries exist in many countries and mainly
contain survival, medical and treatment outcome data. How-
ever, information about residual disability and restriction in
participation after BC treatment is not routinely available.
This includes rehabilitation interventions and palliative care
input, especially over the longer term. In Australia, a national

rehabilitation dataset collates inpatient and ambulatory data
from over 180 accredited public and private rehabilitation
facilities across the country through the Australasian Reha-
bilitation Outcomes Centre, which currently provides generic
measures of global disability and only essential rehabilitation
outcome data (such as the degree of reduction in disability,
hospital length of stay and discharge destinations). Further
information in specific domains relevant to specific patient
cohorts such as BC survivors and outcomes will be needed
to make this dataset more clinically relevant.

As aforementioned, physical and psychosocial sequelae
are common in the BC population, which is amenable to
specialized rehabilitation programs. Gaps in communication
between members of the MD treating team in rehabilitation
services have been reported.”® There is a need for innovations
that offer paradigm shifts in the delivery of timely, cost- effec-
tive, patient-centered and sustainable rehabilitative care for
this vulnerable patient cohort. This can be achieved through a
holistic integrated long-term approach incorporating surgical/
oncological and rehabilitation treating teams. Participation
limitations of BC survivors need particular attention that
requires education and support for women with BC, and
their treating MD teams.

In conclusion, there is increasing awareness of rehabili-
tation in early and long-term management for BC survivors.
Various rehabilitative approaches in BC survivors, including
MD rehabilitation and specific rehabilitation interventions,
such as physical therapy and psychosocial interventions,
have shown to be beneficial in restoring and/or improving
functional ability, participation and QoL. Overall, rehabili-
tation approach for BC survivors need a holistic approach
and should include functional goal-oriented method to target
patient priorities, delivered by MD team. There are still
many challenges in examining the “black box” of rehabili-
tation programs. Though, rehabilitation interventions are
often routinely provided, many are difficult to standardize
and define, and measuring the types of approaches that
are effective (settings, intensity) is still a challenge. More
rigorous research is needed to determine the effectiveness
of specific rehabilitation interventions (and emerging
therapies), contextual factors impacting adjustment and
the societal burden of long-term care of BC survivors and
their families/carers.
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