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Abstract

Purposeof Review This review examines the literature on palliative rehabilitation for patients with advanced cancer, focusing
on definitions, structures, processes, and outcomes.

Recent Findings Palliative cancer rehabilitation targets comfort and functional improvement for patients with limited reha-
bilitation potential across various settings. The palliative cancer rehabilitation team, typically led by a physician, coordinates
symptom management and referrals to rehabilitation and other allied healthcare professionals as needed. The outcomes of pal-
liative cancer rehabilitation varied widely by goals, settings, and interventions. Studies in hospice settings generally reported
improved symptom control; inpatient rehabilitation had mixed functional outcomes; and outpatient palliative rehabilitation
may contribute to enhanced functional and symptom outcomes, especially among patients with higher baseline function.
Summary Palliative cancer rehabilitation emphasizes a collaborative approach that integrates palliative care with rehabilita-
tion interventions, aiming to enhance quality of life and address diverse patient needs. Further research and standardization
are necessary to realize its full potential.
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Abbreviations Introduction
WHO World Health Organization
ECOG  Eastern Cooperative Oncology Group The World Health Organization (WHO) defines pallia-
ICF International Classification of Functioning, Dis- tive care as an approach that improves the quality of life
abilities, and Health of patients facing life-threatening illnesses, such as cancer,
IPR Inpatient rehabilitation through the prevention and relief of suffering [1] and reha-
RCT Randomized clinical trial bilitation as “a set of interventions designed to optimize
KPS Karnofsky Performance Scale functioning and reduce disability in individuals with health
SNFs Skilled nursing facilities conditions” [2]. Although palliation and rehabilitation may
LTACH Long-term acute care hospitals appear to have opposing goals at times, they can be highly
EOL End-of-life complementary [3]. Indeed, by incorporating the principles
6MWT  6-Minute walk test and practices of both disciplines, palliative rehabilitation

could improve symptoms, function, and thus quality of life
in patients with advanced life-limiting illnesses [3]. Recog-
B4 Jegy M. Tennison nizing the role of palliative rehabilitation, WHO published a

jmtennison@mdanderson.org policy statement in 2021 to highlight the importance of inte-
grating palliation and rehabilitation [4]. In 2020, Montagnini

Department of Palliative, Rehabilitation, and Integrative

Medicine, Section of Physical Medicine & Rehabilitation, et al. described the components of palliative rehabilitation
The University of Texas MD Anderson Cancer Center, 1515 in patients with cancer and summarized its evidence. [5].
Holcombe Boulevard, Unit 1414, Houston, TX 77030, USA Most of the studies considered in that review included stud-
2 Department of Palliative, Rehabilitation, and Integrative ies from the 1990s, 2000s, and/or involving patients across

Medicine, Section of Palliative Medicine, The University

different stages/prognoses of cancer. Here, we provide an
of Texas MD Anderson Cancer Center, Houston, TX, USA

updated literature review of the definitions, structures, pro-

Department of General Oncology, The University of Texas cesses, and outcomes of palliative cancer rehabilitation.

MD Anderson Cancer Center, Houston, TX, USA

Published online: 05 August 2024 @ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s11912-024-01585-8&domain=pdf

Current Oncology Reports

Search Methodology for Literature Review

A medical research librarian searched MEDLINE (Ovid),
PubMed (National Library of Medicine), Embase (Ovid),
Scopus (Elsevier), and Web of Science (Clarivate) from
inception to August 1, 2023. After consultation with the
research team, the librarian selected controlled vocabulary
(MeSH and Emtree) and natural language terms for the
concepts of advanced cancer, palliative care, and rehabili-
tation and tailored the search strategy to each database.
Results were limited to those published from January 1,
2013, to the present, adult, non-animal studies, and articles
published in English. We also reviewed the bibliographies
of all included manuscripts.

Definitions of Palliative Rehabilitation in Patients
with Cancer

A common operational definition of palliative rehabilita-
tion is essential to outline the structures, processes, and
outcomes. The scope and services under palliative reha-
bilitation have evolved over the past few decades. Different
authors have proposed varying classifications and defini-
tions of palliative rehabilitation.

The Dietz classification has been reported as the most
influential categorization for cancer rehabilitation [6, 7]
and its goals [7]. In 1969, Dietz proposed the following
cancer rehabilitation categories:

1) “Prevention” by providing instruction and performance
training to mitigate the anticipated disability's impact
and severity

2) "Restoration," to be applicable when the patient is
expected to return to their pre-illness functional state
without significant residual impairment

3) "Support," when “ongoing disease or handicap persists”,
but proper training and treatment can minimize disabil-
ity as much as possible

4) "Palliation," where “progressive disease” can be
expected to lead to “increasing disability” and reduced
functional capacity [8].

Notably, supportive and palliative rehabilitation can
have overlapping goals to address complications such as
bedsores, contractures, hygiene issues, and emotional dete-
rioration associated with decreased mobility [3, 8].

In 2000, Cole et. al. stated that the Dietz categories “are
based on the treatment goals for a patient’s rehabilitation”.
This study evaluated inpatient rehabilitation's impact using
Dietz categories that were further then translated as stages
I-1V, as “assigned by an oncologist per expected treatment
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goals, type of cancer, disease severity, metastases, age,
comorbidities, and past health status” [9]. Stage I cat-
egory prevents/reduces cancer disability and thus has a
high-level goal [9]. Stage II category has a modest goal
of restoring premorbid health with minor deconditioning
[9]. Stage III category has a modest goal to target cancer-
related disability in persistent but “controlled” cancer [9].
Stage IV (palliative) goal generally focuses on the patients'
comfort due to the terminally ill state [9]. Cole et. al., in
their retrospective study, confirmed their hypothesis that
patients with more advanced diseases would likely experi-
ence smaller improvements in functionality compared to
those with less advanced conditions [9].

In 2017, Cheville et. al. proposed “the definition that, in
the advanced cancer population, palliative rehabilitation is
function-directed care delivered in partnership with other
clinical disciplines and aligned with the values of patients
who have serious and often incurable illnesses in contexts
marked by intense and dynamic symptoms, psychologi-
cal stress, and medical morbidity to realize potentially
time-limited goals” [10]. This article suggested that the
categorization of general conditioning exercises as pallia-
tive rehabilitation for high-performing patients with stage
III and IV cancer (i.e., such as those with Eastern Coop-
erative Oncology Group [ECOG] 0-1 status and minimal
symptoms) is “questionable” and that limiting palliative
rehabilitation to end-of-life patients overlooks its broader
benefits [10].

In 2018, Payne et. al. stated palliative rehabilitation is
“an educational, problem-solving process focused on activ-
ity limitations, aiming to optimize social participation and
well-being and so reduce stress” on the caregiver, which
was Wade’s rehabilitation definition [11] and adapted by
adding “within the context of a life-limiting progressive ill-
ness.” [12].

In 2020, Chowdhury et. al. stated, “supportive reha-
bilitation” is for patients with “cancer as a chronic condi-
tion”, aiming to enable them to adapt to fixed disabilities
and reduce the impact of “ongoing disease”. It was reported
for “slowly progressive... (e.g., prostate cancer, metastatic
breast cancer)”, as well as “chronic (usually hematologi-
cal)” malignancies. In contrast, “palliative rehabilitation”
was reported by Chowdhury et. al. to be applicable during
the “terminal stages” of cancer to enhance the quality of
life. The studies that they included for reviewing the benefits
of “palliative rehabilitation” had patients with “advanced
cancer” [6].

While diverse interpretations of palliative cancer reha-
bilitation exist, underlying commonalities are discernible in
the literature for palliative rehabilitation goals, which are
associated with cancer status or prognosis. These shared
elements offer a basis for a cohesive purpose of palliative
rehabilitation, particularly when these common elements of
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palliative rehabilitation can be distinguished from supportive
rehabilitation.

Differences and Similarities between Palliative
Rehabilitation and Supportive Rehabilitation in
Patients with Cancer

Palliative rehabilitation aims to enhance patient comfort [3,
6,9, 13, 14] and independence as disabilities increase [8,
13] due to advanced [6, 9, 12, 15-17], progressive [8], or
incurable [10] cancer. It involves symptom management [3,
10, 18], prevention of immobility-related complications [3,
8, 14, 18], with emotional [8, 18] and existential distress
support [18] due to the nature of the condition and poten-
tially time-limited goals [6, 9, 10]. Although traditionally
this approach is considered for patients with advanced can-
cer that is refractory to treatment [10], in patients with poor
function or performance status and no longer candidates
for further therapies, more recent studies have applied the
principles of palliative rehabilitation earlier in the disease
trajectory for patients with advanced disease [17].

Due to the anticipated decline in functional status [13,
19], rehabilitation potential for this population is expected
to be fair to poor. The rehabilitation interventions during
this stage prioritize educating [11, 12, 18] both the patient
and their caregivers on conserving energy and optimizing

SUPPORTIVE
REHABILITATION

o .

function [7, 18] amidst the pathophysiological impacts of
advanced cancer [18] to reduce the caregiver burden [6, 7].

In contrast, supportive rehabilitation aims to minimize
[8, 13, 14] and/or adapt to fixed disabilities [6, 14, 18] in
patients affected by cancer or its treatments due to slowly
progressive [6], controlled, or chronic cancer [6, 9] since
some patients with incurable cancer may live for many
years [20]. It applies to patients with permanent [6, 7, 18],
improving [6], and/or stable impairments. Due to anticipated
improvement (but not full restoration) or stability of disabil-
ity [13], the rehabilitation potential for this population would
be good to fair. Supportive rehabilitation aims to enhance
the self-care abilities and mobility of patients and includes
physical exercises [3, 7].

While palliative and supportive rehabilitation have their
own distinct elements of rehabilitation goals, there can also
be overlapping generalized rehabilitation goals for support-
ive and palliative rehabilitation (as summarized in Fig. 1).
Palliative versus supportive rehabilitation terms should be
used based on rehabilitation goals, needs, and potential [18].
The rehabilitation goals and potentials are in turn based on
various patient and disease characteristics, such as patient
preferences, motivation, age, prognosis [21], treatment
status and complications, functional impairments or dis-
abilities, cognitive ability [13], medical co-morbidities [3,
7, 8], mobility barriers within the living environment [3],

PALLIATIVE
REHABILITATION

A better term for these two types of rehabilitation categories is habilitation to avoid the unrealistic expectations of

returning to pre-illness levels of function implied by the 're-' prefix in rehabilitation

REHABILITATION GOALS
* Minimize disability
* Adapt to fixed disability &

decrease caregiver burden
Prevent contractures and
pressure injury

Control or minimize
symptoms including
psychological distress
Assess and address
malnutrition

Educate and provide
caregiver training, durable
medical and adaptive

POPULATION TYPE
* Patients with fixed and/or permanent
deficits from cancer and/or its
treatments
* Patients may have slowly progressive
or controlled, chronic cancer

Rehabilitation potential is good to fair I ; ;
equipmen

Common goals of supportive
and palliative rehabilitation:
Maximize quality-of-life,
mobility, and self-care
ability (including bladder
and bowel management) to

REHABILITATION GOALS
Increase patient comfort
Improve independence for increasing
disability
Time-limited goals

POPULATION TYPE
Treatment refractory and progressive
cancer
Incurable and untreatable cancer
(including those who do not qualify for
treatments due to poor performance
status)
End-stage or terminal cancer* (treatment
cannot significantly prolong survival due
to the progressive nature of the disease)
*Many studies show systemictreatment is still provided at
end-of-life.

Rehabilitation potential is fair to poor .

Fig. 1 Conceptual Framework of Palliative Rehabilitation and Supportive Rehabilitation in Patients with Cancer. These two terms fall along the
continuum of rehabilitation services, share some common features, and have distinct elements
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psychosocial factors, and caregiver availability [7]. Several
assessment tools are available to aid in assessing functional
status including mobility and cognition, symptoms includ-
ing depression and distress, nutrition, and co-morbidities [3,
6]. Rehabilitation potential is evaluated based on observa-
tions of "carry-over" and functional gain, and relies largely
on rehabilitation providers’ experiential knowledge rather
than population-based predictive models, making it less reli-
able [22]. When prescribing rehabilitation, it is imperative
to establish clear rehabilitation goals, assess rehabilitation
potential, define a realistic timeframe, and reassess all of
these factors periodically. This ensures cohesive rehabilita-
tion goal setting among all healthcare stakeholders, includ-
ing the patients, their family, or caregiver, and the healthcare
providers. While the patients and their family may not pri-
oritize specific rehabilitation categories, alignment among
healthcare providers is crucial for consistent communication
and mutual understanding regarding the anticipated rehabili-
tation goal and time frame to avoid patient disappointments.

Structure and Process of Palliative Cancer
Rehabilitation

There are many studies of palliative rehabilitation in
patients with advanced cancer [9, 12, 15-17, 19]. In the
literature, there exists considerable heterogeneity regard-
ing the settings, team composition, and extent of palliative
rehabilitation.

Palliative Rehabilitation Goals

The practical implementation of rehabilitation is grounded
in the International Classification of Functioning, Disabili-
ties, and Health (ICF) [3]. The ICF, developed by the WHO
[23], serves as a comprehensive framework that guides reha-
bilitation professionals to develop a holistic understanding
of a patient's health condition, considering both the physi-
cal impairments and their impact on the individual's overall
functioning and participation in daily life [3]. This frame-
work facilitates person-centered care by tailoring interven-
tions to the specific needs and goals of each individual [3]
and provides a common language for communication among
rehabilitation professionals.

The general goals of rehabilitation encompass enabling
individuals with disabilities to reach and maintain their opti-
mal physical, sensory, intellectual, psychiatric, and social
functional levels, empowering them to adapt their lives for
greater independence [3], and minimizing stress on caregiv-
ers [11]. These goals can be set for short and long periods
[11] depending on the health care delivery setting, which can
be changed over time.

The overarching rehabilitation goals remain relevant
for patients engaged in palliative rehabilitation, albeit in
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consideration of a poor prognosis. The anticipated decline
in functional capacity resulting from progressive disease
necessitates a shift in focus from rehabilitation to habilita-
tion. In the realm of palliative rehabilitation, Jennings sug-
gests using the term 'habilitation' instead of 'rehabilitation’
to avoid unrealistic expectations of returning to pre-illness
levels of function implied by the 're-' prefix [24]. Thus, adap-
tations to functional decline and compensatory strategies
are notable goals of palliative rehabilitation [19] to maxi-
mize the patient's independence across various activities of
daily living, encompassing tasks such as mobility, personal
hygiene, dressing, meal preparation, and engaging in leisure
pursuits [18]. Cheville noted that the primary goal of pal-
liative rehabilitation is to diminish reliance on mobility and
self-care tasks (including bladder [25] and bowel manage-
ment) while providing comfort and emotional support, and
with the provision of compensatory strategies and assistive
devices [7]. Frequently assessing rehabilitation goals and
adjusting them as needed is also important [7, 26] due to the
dynamic nature of cancer [7].

Among the studies of palliative rehabilitation, the goals
have varied from improving physical function [9, 15,
26-29], cognition [9, 29], nutrition [15, 17], comfort [9],
symptoms [15, 17, 26, 30-32], psychological wellbeing [16,
17,29-31, 33, 34] to health-related qualify of life [29, 33].
This is because patients commonly exhibit a multitude of
symptoms, with a median of 11 being linked to the advanced
disease and its treatment [16]. Substantial evidence supports
the implementation of rehabilitation interventions aimed
at alleviating prevalent symptoms among patients with
advanced cancer [35].

Proper dietary intake during palliative rehabilitation sig-
nificantly contributes to a patient's ability to participate in
the rehabilitation process. Weight loss in patients with can-
cer brings about detrimental outcomes, including a wors-
ened prognosis, increased chemotherapy-related toxicity,
increased fatigue, and impaired social interaction, particu-
larly during meals [18]. These repercussions significantly
impact the patient’s energy and tolerance level with reha-
bilitation interventions and ultimately quality of life [18].
The dietician's responsibility involves assessing the patient's
existing nutritional status and offering tailored dietary rec-
ommendations to address specific needs [18].

Emotional support during palliative rehabilitation is also
important [16, 18, 34]. Distress refers to challenging emo-
tional experiences stemming from psychological, social,
spiritual, or existential uncertainties [18]. It becomes clini-
cally significant when it affects social engagement and daily
functioning [18]. In patients with advanced cancer, this may
manifest as difficulties in interacting with clinicians, seeking
appropriate care, adhering to treatments, coping with losses,
and navigating existential uncertainties [18]. Psychosocial
clinicians within the palliative rehabilitation team [16, 26,
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34] not only assist with distress management but also aid in
physical symptoms [26] such as pain, insomnia, and fatigue
[18].

Palliative Rehabilitation Healthcare Team Members

The core members of the rehabilitation team (i.e. physical
therapists, occupational therapists, physical medicine &
rehabilitation physicians) play a vital role in predicting each
patient's rehabilitation potential to optimize resource utiliza-
tion [22]. Their regular clinical decisions involve assessing
the potential benefits of rehabilitation interventions for indi-
vidual patients, determining when to initiate rehabilitation,
the appropriate intensity of interventions, identifying the
point at which further rehabilitation may not yield mean-
ingful outcomes [22], and taking into account the risk of
chronicity or permanent impairment.

Many of the studies on palliative rehabilitation in patients
with cancer integrated the rehabilitation team with palliative
care services to include an interdisciplinary [9, 16, 34, 36] or
multidisciplinary [17, 33] team of physicians, nurses, physi-
cal therapists, occupational therapists, social workers, and
dieticians [16, 17, 34, 36, 37]. Other members sometimes
included a speech pathologist [9], psychologist, chaplain
[17], and pharmacist [37]. Some studies specified the type
of involved physicians to include an oncologist, physiatrist
[9], palliative care physician [37], and “referring” / family
physician [15]. These are summarized in Fig. 2. A physician

Fig.2 Palliative Cancer
Rehabilitation Team Composi-
tion. In addition to the core
rehabilitation team, palliative
rehabilitation services often
include members with expertise
in medical supportive care and
others with expertise in psycho-
social supportive care. These
teams can be interdisciplinary
or multidisciplinary

Psychosocial Care
Psychiatrist
Psychologist
Social Worker

Counselor
[ ETET

is typically required for medication management and initiat-
ing proper referrals to other allied members of the palliative
rehabilitation team.

Of note, a randomized controlled trial (RCT) was con-
ducted recently to establish a highly adaptable, multidisci-
plinary outpatient clinic model for palliative rehabilitation.
The patients were randomized to usual oncologic care with
or without palliative rehabilitation [17]. The core palliative
rehabilitation service comprised of two consultations with a
palliative care physician and a palliative care nurse, with the
option of a 12-week engagement with a palliative rehabili-
tation team (comprising physicians, nurses, physical thera-
pists, psychologists, social worker, dietitian, occupational
therapist, and chaplain) as needed [17]. Within the small
sample size of 132 patients, 20% received the two initial
consultations only, 45% participated in the optional physical
exercise group program, and 35% received optional (median
of two) consultations from the palliative rehabilitation team
(primarily led by nurses) without participation in the physi-
cal exercise group program [17].

Palliative Rehabilitation Settings

Recognizing that rehabilitation activities are not tied to
any particular setting is essential [26] (see Fig. 3 for sum-
mary). Palliative rehabilitation was reported in many set-
tings including home [19], outpatient facilities [16, 17, 34,
36], inpatient rehabilitation [9, 27, 28], home hospice [38],

Medical Care
Oncologist
Palliative Care Physician
Pharmacist
Dietician
Nurse

Rehabilitation Service
Physiatrist
Physical Therapist
Occupational Therapist
Speech-Language Pathologist
Orthotist / Prosthetist
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CANCER REHABILITATION SETTINGS
INPATIENT REHABILITATION (IPR)

ADDITIONAL

O Good rehabilitation potential; make a meaningful a

recovery on functional assessment scores within a

shorttime frame week)
O  Requires two or more rehabilitation services a
O  Requires 24-hour nursing care and physician (usually

physiatrist) or physician extender visits at least 3 a

times a week for medical managementwith weekly =]

interdisciplinary team meetings hospitals

Therapy is more intensive; must participate in a total of
three or more hours of therapy per day (or 15hoursina

Must be medically stable; symptoms should be well
controlled for frequent rehabilitation participation
Average length of stay 10-14 days

Inside specialized rehabilitation facilities or acute care

SKILLED NURSING FACILITY (SNF) OR LONG-TERMACUTE CARE HOSPITAL (LTACH)

SETTINGS FOR
PALLIATIVE CANCER
REHABILITATION

O Requires atleast one hour of skilled nursing(suchas QO
intravenous antibiotics) or rehabilitation care daily, a
five days a week to qualify for SNF.

O  Need continuous monitoring and complex medical
care, such as complex wounds, chest tubes, or
dependence on ventilators to qualify for LTACH

MORE FREQUENT THERAPY )

OUTPATIENTREHABILITATION

Physician or physician extender visits at least weekly
Average length of stay 25-60 days

Can participate in about 30 to 90 minutes of therapy 3to 5
times weekly; thus, less intense compared to IPR

O  Mayreceive one or more rehabilitation services up tothree |0

Variable rehabilitation programs
depending on the individual
programand setting (i.e.,
location, inpatient, outpatient)

Variable rehabilitation programs
depending on the individual
program and setting (i.e.,
location, inpatient, outpatient)

facilities

Possibly bed-ridden patients times a week

-

2 0 Needs reliable transportation

g E Q  Moreintensive program at a facility compared to home times per week

< S health rehabilitation

o w

o E HOMEHEALTH REHABILITATION

7]

W 'O Limited transportationto access rehabilitation O  Home safety evaluation possible

O  Mayreceive one or more rehabilitation services up to three

Fig. 3 Palliative Cancer Rehabilitation Settings. Palliative cancer rehabilitation can be delivered in all conventional rehabilitation settings as well

as in palliative care or hospice settings

hospice day care unit [33], inpatient hospice [39], palliative
care units [37, 40] and under palliative care [41].

A systematic review revealed that the majority of reha-
bilitation studies in palliative and hospice care settings
focused on physical therapy, particularly utilizing mas-
sage and exercise, to enhance cancer-related symptoms and
improve patients' engagement in daily physical activities
[26]. Upon enrollment in hospice and palliative care pro-
grams, however, patients can encounter irregular access to
physical therapy services [42]. There might also be a lack
of awareness among healthcare professionals regarding the
significance of rehabilitation in preserving safe and comfort-
able functionality amid physical deterioration [43]. In 2011,
the American Physical Therapy Association endorsed and
elucidated the role of physical therapists in hospice and pal-
liative care, encompassing concepts of continuity of care,
equitable access to services, interdisciplinary collaboration,
education of therapists, and advocating for suitable coverage
and reimbursement [44].

Hospice care is appropriate for individuals facing life-
threatening or terminal illnesses, and most reimbursement
sources typically mandate a prognosis of six months or
less [45, 46]. Thus, predicting the survival of patients in
advanced cancer stages carries therapeutic, psychological
[47], and rehabilitation implications. The hospice team
includes the patient's physician, a hospice physician (or
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medical director), nurses, hospice aides, social work-
ers, spiritual care providers or counselors, bereavement
professionals, and speech, physical, and/or occupational
therapists [45]. Thus, the core professionals needed for
palliative rehabilitation are often available in the hospice
setting.

In a survey study published in 2012, both medical oncol-
ogists and physiatrists were less likely to refer or accept
patients with very poor prognoses for inpatient rehabilitation
when provider-reported clinical experience increased [48].
Since then, it has been suggested that some patients with a
life expectancy of less than 3 months may desire to undergo
2 weeks of inpatient rehabilitation if it reduces caregiver
burden [21]. This may be appropriate if the patients (qualify
for inpatient rehabilitation and) are under the care of a can-
cer rehabilitation physiatrist who may be more comfortable
in managing patients with advanced cancer [21], and have
access to palliative care consultation services. This is needed
due to the high rate of medical complications with symptom
burden [49] that affects intensive inpatient rehabilitation par-
ticipation [50].

In the outpatient setting, palliative rehabilitation pro-
grams predominantly involved patients with a good perfor-
mance status [15, 16, 34, 36]. Some of these programs may
represent a hybrid between supportive and palliative reha-
bilitation depending on the specific rehabilitation goals, the
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rehabilitation potential of the patients, and the extent of the
intervention.

Outcomes of Palliative Cancer Rehabilitation
Palliative Care and Hospice Settings

In a 2012 pilot RCT involving 24 patients with “terminal”
cancer at a university hospital randomly assigned to two
treatment groups. Group A (n=12) received physiotherapy
comprising diverse massage techniques, mobilizations, and
exercises, while Group B (n=12) received “simple” hand
contact/touch in specific pain areas, both over six 30-35 min
sessions across 2 weeks [31]. Both groups demonstrated pain
reduction and mood enhancement.

A 2013 RCT comparing rehabilitation interventions
delivered by a hospice day care unit multidisciplinary team
to usual care for patients with active, progressive, recurrent
cancer (enrollment of 41 participants with 36 completing
the trial and majority with ECOG of 2) showed significantly
improved primary outcomes of the psychological subscale
of the Supportive Care Needs Survey in the intervention arm
(adjusted difference -16.8, 95% CI -28.34 to -5.3; P=0.006).
Notably, the incremental cost-effectiveness ratio (£19,390
per quality-adjusted life year) exhibited significant differ-
ences [33].

In a 2017 RCT within a palliative care service, 60 patients
with advanced cancer were randomized into treatment
(n=30 with Karnofsky Performance Scale [KPS] 46) and
control (n=30 with KPS 48) groups, with the treatment
group undergoing thrice-weekly physiotherapy sessions
comprising active exercises, myofascial release, and proprio-
ceptive neuromuscular facilitation techniques over 2 weeks,
while the control group did not engage in structured exercise
[32]. Patients in the exercise group had a significant reduc-
tion in fatigue scores and improvement in daily function.

A 2020 systematic review on physiotherapy in hospice
care found that structured exercise programs, massage, trans-
cutaneous electrical nerve stimulation, and compression
bandaging exhibit efficacy in relieving symptoms among
patients with advanced cancer in hospice care, correlating
with enhanced quality of life, yet further rigorous studies are
required to fortify these review findings [51].

Inpatient Rehabilitation Settings

No RCT of inpatient rehabilitation was found. Retrospective
palliative rehabilitation studies on inpatient rehabilitation
cohorts have indicated lower overall functional improve-
ments (using the Functional Independence Measure and Activ-
ity Measure for Post-Acute Care scores) when compared to
patients with more favorable prognoses [9, 28]. A recent ret-
rospective study on inpatient rehabilitation for elderly patients

with active cancer noted overall functional improvements and
established poor outcomes as either 1) discharge to long-term
care or 2) mortality within three months following completion
of inpatient rehabilitation [27]. These outcomes were selected
based on the fundamental premise that inpatient rehabilita-
tion aims to support a safe transition back to community liv-
ing and assumes a reasonable life expectancy, thus justify-
ing the investment of additional weeks spent in the hospital
[27]. These adverse outcomes were observed in a quarter of
the patient cohort, and the statistically significant independ-
ent associations (p <0.05) encompassed factors such as high
baseline dependency, presence of metastatic disease, lower
mobility scores upon inpatient rehabilitation admission, com-
plications during acute care, as well as values at or above the
75th percentile for lactate dehydrogenase and alkaline phos-
phatase [27].

Outpatient Settings

In a prospective series involving 116 patients, Chasen et al.
in 2013 reported a 58% completion rate of an 8-week Pal-
liative Rehabilitation Program. Reasons for non-comple-
tion included disease progression, personal reasons, death,
or patients feeling too well. The likelihood of completing
the program was higher among individuals with a baseline
C-reactive protein < 10. The study reported moderate-to-
large within-group effects on symptoms such as anxiety,
depression, overall well-being, feeling tired, and fatigue
(effect size =0.38-0.55). Improvements were observed in
the 6-min walk test (6 MWT) (effect size =0.80), Time Up
and Go (effect size =0.65), Functional Reach Test (effect
size =0.44), and overall nutritional risk (effect size =0.46).
However, no statistical difference was found in the Berg
Balance Scale or Hand Grip Strength. There was a signifi-
cant enhancement in ECOG (effect size =0.9) although the
majority had a good baseline ECOG status of 1-2 [15].

Feldstain et al. conducted an 8-week Palliative Rehabili-
tation Program including mostly patients with a favorable
ECOG performance status of 1-2. Compared to baseline, the
mean 6MWT distance increased significantly from 372.55 m
(SD 137.71) at baseline to 412 m (SD=144.31), p<0.001.
Additionally, the study reported a significant increase in
self-efficacy from 27.86 (SD=6.16) to 31.23 (SD=5.77),
and a decrease in depression from 7.14 (SD=3.91) to 5.95
(SD=3.51), p=0.002 [36]; the latter was maintainable at 3
months [16]. A secondary analysis revealed reductions in
distress (from 55.6% to 38.9%; p <0.001) [34].

Overcoming Barriers to Delivery of Palliative Cancer
Rehabilitation

Palliative cancer rehabilitation should be defined by its
specific rehabilitation goals and the time frame in which
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these goals are to be achieved. These factors are inher-
ently dependent on the patient's cancer status and progno-
sis, which directly influence the potential outcomes of the
rehabilitation process. The goals of palliative rehabilitation
encompass adapting to deteriorating functional status, with a
focus on improving physical function, self-care tasks, cogni-
tion, nutrition, comfort, mood, and symptom management
to improve overall quality of life. Although prognosis has
an important role in tailoring rehabilitation goals, it is often
difficult to predict in the advanced cancer setting. Clinicians
are frequently incorrect and the tools are suboptimal [52].
Introducing an exercise program in palliative care can be
challenging due to the possible complex clinical presenta-
tion and multiple symptoms experienced by patients with
limited life expectancy [53]. Additionally, engaging in exer-
cise necessitates personal dedication, driven by motivation,
ability, and determination [53] for exercise adherence and
fulfillment of rehabilitation goals.

The palliative rehabilitation team typically requires a
physician (for prescriptions and referrals), and a rehabili-
tation professional (to deliver rehabilitation service), with
the optional involvement of other healthcare members as
needed, through interdisciplinary or multidisciplinary care
models in various healthcare settings. Successful integra-
tion of rehabilitation professionals into palliative care and
vice versa will require active efforts in education to improve
mutual understanding and system processes to promote
teamwork [10].

The studies on palliative care and hospice settings pri-
marily showed symptom improvement, inpatient rehabili-
tation settings showed mixed functional improvement, and
outpatient settings (mostly in patients with a higher level
of function at baseline) typically observed improvements
in symptoms and function. The process of acceptance to a
specific rehabilitation program is, however, influenced by
diverse stakeholder groups, including healthcare profes-
sionals, payors, patients, and their surrogates, each hold-
ing significantly different perspectives regarding an accept-
able outcome [54]. There is a wide range of programs with
heterogeneous outcomes. Ideally, palliative rehabilitation
research would include standardized and validated outcome
measurements on symptoms and function regardless of the
rehabilitation delivery setting.

The paucity of research also remains a major impediment
to implementation. For example, skilled nursing facilities
(SNFs) have been reported to be a prevalent site for provid-
ing palliative rehabilitation, yet no available reports detail
its effectiveness in this setting [10]. Given the comparatively
less ambitious intensity and goals of rehabilitation services
in SNFs, it theoretically aligns well with the needs of pallia-
tive care patients [10]. This applies to long-term acute care
hospitals (LTACH) and home health rehabilitation (with-
out hospice service) as well. Patients facing advanced-stage
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cancer encounter potentially challenging transitions in care
after hospitalizations [55]. Notably, patients discharged to
post-acute care facilities like SNFs or LTACH, often experi-
ence diminished physical capabilities, significant physical
and psychological symptom distress, and reduced survival
rates [55]. Research on palliative rehabilitation interventions
in these settings is warranted.

Conclusions

Palliative rehabilitation integrates palliative care and reha-
bilitation principles and practices to improve outcomes in
many different care settings. Diverse programs exhibit vary-
ing outcomes, highlighting the necessity for further research
and standardization efforts to address barriers hindering the
implementation of evidence-based practices across differ-
ent settings. The available evidence supports that palliative
rehabilitation could improve some outcomes such as symp-
toms even when patients are expected to decline over time.
Further studies are needed to optimize the interventions and
improve palliative rehabilitation delivery.

Acknowledgements We extend our sincere gratitude to the following
individuals:

eDavid P. Farris, MSIS, AHIP, librarian, for assistance in conduct-
ing the literature search

eJoshua Chan, DO, MS, for gathering and organizing data for
manuscript preparation

Authors Contributions J.T. and D.H. wrote the main manuscript text.
J.T. and J.F. prepared the figures. All authors reviewed the manuscript
and figures.

Data Availability No datasets were generated or analysed during the
current study.

Declarations

Competing Interests The authors declare no competing interests.

References

1. World Health Organization. Palliative Care 2020. Available from:
https://www.who.int/news-room/fact-sheets/detail/palliative-care.

2. World Health Organization. Rehabilitation 2023. Available from:
https://www.who.int/news-room/fact-sheets/detail/rehabilitation.

3. Delbriick H. Structural characteristics and interventions in the
implementation of rehabilitation and palliation. In: Rehabilita-
tion and palliation of cancer patients: patient care. Paris: Springer
Paris; 2007. https://doi.org/10.1007/978-2-287-72827-3_1.

4. World Health Organization. Policy brief on integrating rehabili-
tation into palliative care services Copenhagen: World Health
Organization Regional Office for Europe; 2021. Available from:
https://apps.who.int/iris/handle/10665/366505.

5. Montagnini M, Javier NM, Mitchinson A. The Role of Rehabilita-
tion in Patients Receiving Hospice and Palliative Care. Rehabil
Oncol. 2020;38(1):9-21.


https://www.who.int/news-room/fact-sheets/detail/palliative-care
https://www.who.int/news-room/fact-sheets/detail/rehabilitation
https://doi.org/10.1007/978-2-287-72827-3_1
https://apps.who.int/iris/handle/10665/366505

Current Oncology Reports

10.

11.

12.

13.

15.

16.

17.

18.

20.

21.

22.

23.

24.

25.

Chowdhury RA, Brennan FP, Gardiner MD. Cancer Rehabili-
tation and Palliative Care—Exploring the Synergies. J Pain
Symptom Manage. 2020;60(6):1239-52.
Cheville AL. Cancer rehabilitation.
2005;32(2):219-24.

Dietz JH Jr. Rehabilitation of the cancer patient. Med Clin North
Am. 1969;53(3):607-24.

Cole RP, Scialla SJ, Bednarz L. Functional recovery in cancer
rehabilitation. Arch Phys Med Rehabil. 2000;81(5):623-7.
Cheville AL, Morrow M, Smith SR, Basford JR. Integrat-
ing function-directed treatments into palliative care. PM&R.
2017;9(9s2):S335-546.

Wade DT. Describing rehabilitation interventions. Clin Rehabil.
2005;19(8):811-8.

Payne C, Mcllfatrick S, Larkin P, Dunwoody L, Gracey
J. A qualitative exploration of patient and healthcare pro-
fessionals’ views and experiences of palliative rehabilita-
tion during advanced lung cancer treatment. Palliat Med.
2018;32(10):1624-32.

Dietz JH Jr. Adaptive rehabilitation in cancer: a program to
improve quality of survival. Postgrad Med. 1980;68(1):145-7.
50-1, 53.

Semin Oncol.

. Silver JK, Raj VS, Fu JB, Wisotzky EM, Smith SR, Kirch RA.

Cancer rehabilitation and palliative care: critical components in
the delivery of high-quality oncology services. Support Care Can-
cer. 2015;23(12):3633-43.

Chasen MR, Feldstain A, Gravelle D, Macdonald N, Pereira J. An
interprofessional palliative care oncology rehabilitation program:
effects on function and predictors of program completion. Curr
Oncol. 2013;20(6):301-9.

Feldstain A, Lebel S, Chasen MR. The longitudinal course of
depression symptomatology following a palliative rehabilitation
program. Qual Life Res. 2017;26(7):1809-18.

Nottelmann L, Jensen LH, Vejlgaard TB, Groenvold M. A new
model of early, integrated palliative care: palliative rehabilitation
for newly diagnosed patients with non-resectable cancer. Support
Care Cancer. 2019;27(9):3291-300.

Chasen MR, Bhargava R, Goldberg G. Attending to the quality of
life at the end of life. Palliative rehabilitation is person-centered
care for patients with advanced cancer. In: Cristian, A, editor.
Central Nervous System Cancer Rehabilitation. St. Louis: Else-
vier; 2019. https://doi.org/10.1016/B978-0-323-54829-8.00015-9.

. Brose JM, Willis E, Morgan DD. The intentional pursuit of

everyday life while dying: A longitudinal qualitative study of
working-aged adults living with advanced cancer. Palliat Med.
2023;37:1210-21.

Stone P, Buckle P, Dolan R, Feliu J, Hui D, Laird BJA, et al.
Prognostic evaluation in patients with advanced cancer in the
last months of life: ESMO Clinical Practice Guideline¥. ESMO
Open. 2023;8(2):101195.

Smith SR, Zheng JY. The intersection of oncology progno-
sis and cancer rehabilitation. Curr Phys Med Rehabil Rep.
2017;5(1):46-54.

Burton CR, Horne M, Woodward-Nutt K, Bowen A, Tyrrell
P. What is rehabilitation potential? Development of a theo-
retical model through the accounts of healthcare profession-
als working in stroke rehabilitation services. Disabil Rehabil.
2015;37(21):1955-60.

Brown JC, Winters-Stone K, Lee A, Schmitz KH. Cancer, Physi-
cal Activity, and Exercise. Compr Physiol. 2012;2:2775-809.
Jennings R. Who is the palliative care physiotherapist? In: Taylor
J, SR, Nielan, P, editors. Potential and possibility: rehabilitation
at the end of life. Munich: Elvesier GmbH; 2013.

Tennison JM, Pally A, Fellman BM, Westney OL, Bruera E.
Urinary Dysfunction: Frequency, Risk factors, and Interventions

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

in patients with Cancer during Acute Inpatient Rehabilitation. J
Cancer. 2023;14(2):299-305.

Salakari MRJ, Surakka T, Nurminen R, Pylkkinen L. Effects of
rehabilitation among patients with advances cancer: a system-
atic review. Acta Oncol. 2015;54(5):618-28.

Bilek AJ, Borodin O, Carmi L, Yakim A, Shtern M, Lerman
Y. Older patients with active cancer have favorable inpatient
rehabilitation outcomes. J Geriatr Oncol. 2021;12(5):799-807.
Tennison JM, Asher A, Hui D, Javle M, Bassett RL, Bruera
E. Palliative Rehabilitation in Acute Inpatient Rehabilitation:
Prognostic Factors and Functional Outcomes in Patients with
Cancer. Oncologist. 2023;28(2):180-6.

Nottelmann L, Groenvold M, Vejlgaard TB, Petersen MA,
Jensen LH. Early, integrated palliative rehabilitation improves
quality of life of patients with newly diagnosed advanced can-
cer: The Pal-Rehab randomized controlled trial. Palliat Med.
2021;35(7):1344-55.

Chan C, Richardson A, Richardson J. Managing Symptoms in
Patients with Advanced Lung Cancer During Radiotherapy:
Results of a Psychoeducational Randomized Controlled Trial.
J Pain Symptom Manage. 2011;41(2):347-57.

Loépez-Sendin N, Alburquerque-Sendin F, Cleland JA, Fernan-
dez-de-las-Pefias C. Effects of physical therapy on pain and
mood in patients with terminal cancer: a pilot randomized clini-
cal trial. J Altern Complement Med. 2012;18(5):480-6.
Pyszora A, Budzyriski J, Woéjcik A, Prokop A, Krajnik M. Physi-
otherapy programme reduces fatigue in patients with advanced
cancer receiving palliative care: randomized controlled trial.
Support Care Cancer. 2017;25(9):2899-908.

Jones LF, Fitzerald G, Leurent B, Round J, Eades J, Davis S,
et al. Rehabilitation in Advanced, Progressive, Recurrent Can-
cer: A Randomized Controlled Trial. J Pain Symptom Manage.
2013;46(3):315-25.

Feldstain A, MacDonald N, Bhargava R, Chasen M. Reported
distress in patients living with advanced cancer: changes pre-
post interdisciplinary palliative rehabilitation. Support Care
Cancer. 2017;25(10):3191-7.

Brooks FA, Keeney T, Ritchie C, Tolchin DW. Rehabilitation
for Symptom Management for Patients with Cancer at the End
of Life: Current Evidence and Barriers to Care. Curr Phys Med
Rehabil Rep. 2021;9(4):215-23.

Feldstain A, Lebel S, Chasen MR. An interdisciplinary pallia-
tive rehabilitation intervention bolstering general self-efficacy
to attenuate symptoms of depression in patients living with
advanced cancer. Support Care Cancer. 2016;24(1):109-17.
Montagnini M, Lodhi M, Born W. The utilization of physical
therapy in a palliative care unit. J Palliat Med. 2003;6(1):11-7.
Porock D, Kristjanson LJ, Tinnelly K, Duke T, Blight J. An
Exercise Intervention for Advanced Cancer Patients Experienc-
ing Fatigue: A Pilot Study. J Palliat Care. 2000;16(3):30-6.
Yoshioka H. Rehabilitation for the terminal cancer patient. Am
J Phys Med Rehabil. 1994;73(3):199-206.

Jensen W, Bialy L, Ketels G, Baumann FT, Bokemeyer C,
Oechsle K. Physical exercise and therapy in terminally ill can-
cer patients: a retrospective feasibility analysis. Support Care
Cancer. 2014;22(5):1261-8.

Oldervoll LM, Loge JH, Paltiel H, Asp MB, Vidvei U, Wiken
AN, et al. The Effect of a Physical Exercise Program in Pal-
liative Care: A Phase II Study. J Pain Symptom Manage.
2006;31(5):421-30.

Drouin JS, Martin K, Onowu N, Berg A, Zuellig L. Physi-
cal Therapy Utilization in Hospice and Palliative Care Set-
tings in Michigan: A Descriptive Study*. Rehabil Oncol.
2009;27(2):3-8.

Briggs R, Mueller K. Hospice and end of life. Geriatric physical
therapy: Elsevier Inc.; 2012. p. 500-22.

@ Springer


https://doi.org/10.1016/B978-0-323-54829-8.00015-9

Current Oncology Reports

44,

45.

46.

47.

48.

49.

50.

51.

Association APT. The Role Of Physical Therapy In Hospice And
Palliative Care Hod PO6-11-14—11.[Position]. 2014.

National Hospice and Palliative Care Organization. Hospice
FAQs. 2023. https://www.nhpco.org/hospice-care-overview/hospi
ce-fags/. Accessed 15 May 2024.

National Cancer Institute. Planning the Transition to End-of-Life
Care in Advanced Cancer (PDQ®)-Health Professional Version
2023. Available from: https://www.cancer.gov/about-cancer/advan
ced-cancer/planning/end-of-life-hp-pdq.

Llobera J, Esteva M, Rifa J, Benito E, Terrasa J, Rojas C, et al.
Terminal cancer. duration and prediction of survival time. Eur J
Cancer. 2000;36(16):2036-43.

Spill GR, Hlubocky FJ, Daugherty CK. Oncologists’ and physia-
trists’ attitudes regarding rehabilitation for patients with advanced
cancer. PM&R. 2012;4(2):96-108.

Tennison JM, Fricke BC, Fu JB, Patel TA, Chen M, Bruera E.
Medical Complications and Prognostic Factors for Medically
Unstable Conditions During Acute Inpatient Cancer Rehabilita-
tion. JCO Oncol Pract. 2021;17(10):e1502—-11.

Tennison JM, Sullivan CM, Fricke BC, Bruera E. Analysis of
adherence to acute inpatient rehabilitation in patients with cancer.
J Cancer. 2021;12(20):5987-90.

Vira P, Samuel SR, Amaravadi SK, Saxena PP, Rai Pv S, Kurian
JR, Gururaj R. Role of Physiotherapy in Hospice Care of Patients
with Advanced Cancer: A Systematic Review. Am J Hosp Palliat
Care. 2020;38:503—-11.

@ Springer

52.

53.

54.

55.

Hui D, Maxwell JP, Paiva CE. Dealing with prognostic uncer-
tainty: the role of prognostic models and websites for patients
with advanced cancer. Curr Opin Support Palliat Care.
2019;13(4):360-8.

Oldervoll LM, Loge JH, Paltiel H, Asp MB, Vidvei U, Hjermstad
MlJ, Kaasa S. Are palliative cancer patients willing and able to
participate in a physical exercise program? Palliat Support Care.
2005;3(4):281-7.

Spill GR, Vente T, Frader J, Smith S, Giacino J, Zafonte R, et al.
Futility in Rehabilitation. PM R. 2019;11(4):420-8.

Lage DE, Nipp RD, D’Arpino SM, Moran SM, Johnson PC, Wong
RL, et al. Predictors of Posthospital Transitions of Care in Patients
With Advanced Cancer. J Clin Oncol. 2018;36(1):76-82.

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

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.


https://www.nhpco.org/hospice-care-overview/hospice-faqs/
https://www.nhpco.org/hospice-care-overview/hospice-faqs/
https://www.cancer.gov/about-cancer/advanced-cancer/planning/end-of-life-hp-pdq
https://www.cancer.gov/about-cancer/advanced-cancer/planning/end-of-life-hp-pdq

	Palliative Rehabilitation in Patients with Cancer: Definitions, Structures, Processes and Outcomes
	Abstract
	Purposeof Review 
	Recent Findings 
	Summary 

	Introduction
	Search Methodology for Literature Review
	Definitions of Palliative Rehabilitation in Patients with Cancer
	Differences and Similarities between Palliative Rehabilitation and Supportive Rehabilitation in Patients with Cancer
	Structure and Process of Palliative Cancer Rehabilitation
	Palliative Rehabilitation Goals
	Palliative Rehabilitation Healthcare Team Members
	Palliative Rehabilitation Settings

	Outcomes of Palliative Cancer Rehabilitation
	Palliative Care and Hospice Settings
	Inpatient Rehabilitation Settings
	Outpatient Settings

	Overcoming Barriers to Delivery of Palliative Cancer Rehabilitation

	Conclusions
	Acknowledgements 
	References


