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OVERVIEW

The number of survivors of cancer in the United States, already 14.5million, is growing with improved cancer treatment and
aging of the population. Two-thirds of cancer survivors will be older than age 65 and are likely to enter cancer treatment
already deconditioned and with multiple comorbidities. Survivors of cancer face numerous adverse consequences of cancer
treatment that add to or exacerbate the effects of existing comorbidities and increase risk of functional decline. Many of
these problems are amenable to rehabilitation interventions, but referral to cancer rehabilitation professionals is not a
standard part of care. We present an expanded prospective model of surveillance, cancer rehabilitation assessment, and
referral efforts using a multidisciplinary team approach. In this model, cancer rehabilitation begins at the time of cancer
diagnosis and continues through and beyond cancer treatment. Physical impairments and psychosocial symptoms are
assessed and treated, and lifestyle and exercise interventions are provided to optimize functioning, health, and quality of
life. We present a stepped-care framework to guide decisions on when, how, and where to refer survivors to cancer
rehabilitation specialists depending on safety requirements and needs. This model has the potential to result in early
identification of symptoms and impairments, appropriate referral and timely treatment, and, in turn, will better address and
minimize both acute and long-term cancer morbidity.

An estimated 14.5 million survivors of cancer currently
live in the United States.1 This population will increase

dramatically in the coming decade because of increased
uptake of cancer screening, improved methods of early
detection, better multimodal cancer treatments, and the
aging of the population.2,3 National reports have docu-
mented that survivors of cancer have complex needs.4-8

These include management of chronic and late effects of
cancer and comorbid conditions; surveillance and treatment
of recurrence and second cancers; help with psychological,
social, economic, and family concerns; support to improve
lifestyle behaviors; and interventions to increase adherence
to long-term treatment and follow-up care guidelines. Given
that most cancers are diagnosed in older adults, an esti-
mated two-thirds of all survivors of cancer will be age 65 or
older by 2020.2 This growing number of older survivors of
cancer presents a unique challenge to the health care system
because they are more likely to have multiple chronic dis-
eases and experience poorer physical functioning than
younger survivors of cancer.9,10 Cancer and chronic illness
also may have interactive adverse effects on health and
psychosocial outcomes among older adult survivors of
cancer. Chronic conditions may limit the intensity and du-
ration of cancer treatment,11-14 contributing to poorer

survival15 and increased risk for exacerbation of comorbid
conditions or further declines in physical functioning post-
treatment.11,16,17

The United States is currently struggling to identify a
coordinated medical and public health approach to meet
the needs of our growing population of cancer survivors.
Predicted shortages in oncologists,18 primary care practi-
tioners,19 and other medical health professionals un-
derscore the need for effective and efficient care for cancer
survivors. We have argued that a solution to this health care
crisis lies in defining a new model of comprehensive cancer
rehabilitation, involving a multidisciplinary team of pro-
viders that aims to optimize the patient’s physical, psy-
chological, vocational, and social functioning given the limits
imposed by the chronic or late-effects of cancer treatment
and other comorbid conditions.20

THE CASE FOR COMPREHENSIVE CANCER
REHABILITATION
The Institute of Medicine has defined the four “pillars” of
survivorship care: (1) surveillance for recurrence, second
cancers, and late effects; (2) intervention for treatment
consequences; (3) prevention of recurrence, new cancers,
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late effects, and comorbidities where possible; and (4) co-
ordination of care between primary care, oncology, and
other specialists.4 Comprehensive cancer rehabilitation
delivered using a multidisciplinary team is an essential
component of survivorship care that addresses these four
pillars. First, it treats the acute and chronic effects of cancer
and prevents or mitigates the effects of late-occurring
problems. Survivors of cancer can face numerous adverse
consequences of cancer treatment, many of which are
amenable to rehabilitation interventions. These include
fatigue, cognitive dysfunction, pain syndromes, peripheral
neuropathy, sexual dysfunction, balance and gait problems,
upper- or lower-quadrant mobility issues, lymphedema,
bladder and bowel problems, stoma care, problems with
swallowing or dysphagia, communication difficulty, and
psychosocial problems such as depression, anxiety, or fear of
recurrence, among others.21,22 In a comprehensive reha-
bilitation model, the multidisciplinary team evaluates the
sum total of problems that a survivor faces and coordinates
treatment rather than other fragmentedmodels of care that
treat each symptom or impairment separately. Second, the
comprehensive cancer rehabilitation team can address pre-
existing or treatment-related comorbid conditions. Bone
loss, diabetes, cardiovascular disease, congestive heart failure,
adverse body composition, and renal disease are common in
cancer survivors.4 These can be managed through rehabili-
tation interventions that include medication, counseling,
behavior change and promotion of healthy diets, physical
activity, and weight control.21 Third, these health promotion
interventions, along with self-management skills provided in
the context of comprehensive cancer rehabilitation, have the

potential to decrease the risk of further late effects (e.g.,
cardiac, pulmonary, endocrine, or bone complications of
cancer treatment)21 and may even reduce the risk of
second malignancies.23-29 Finally, comprehensive cancer
rehabilitation focuses jointly on optimizing functional
status and quality of life, preserving the ability to remain in
life roles (including the workforce),30 and maximizing
health and longevity.

A PROSPECTIVE MODEL OF SURVEILLANCE FOR
COMPREHENSIVE CANCER REHABILITATION
Aprospectivemodel of surveillance has been developed by a
team of stakeholders as a best practice model for cancer
rehabilitation.31 In this model, rehabilitative efforts begin at
the time of cancer diagnosis and continue through treat-
ment and after treatment ends, using a multidisciplinary
team approach. The model specifies that a multidimen-
sional, comprehensive assessment is conducted at the
preoperative evaluation to establish baseline functioning,
identify patients with pre-existing conditions that may place
them at higher risk for the development of treatment
toxicities and impairments during/after treatment, and refer
patients with current problems for interventions to improve
their symptoms and function. Ideally, this is a clinical
evaluation that includes a history focusing on symptoms and
current exercise and a physical examination that objectively
assesses the patient’s range of motion, strength, sensation,
reflexes, and gait accompanied by performance testing (e.g.,
The Timed Up and Go, Repeated Sit to Stand tests, and Short
Physical Performance Battery). This may be obtained or
supplemented with patient-reported outcome (PRO)–based
measurement of survivors’ symptoms and functioning, al-
though limited information is available on the sensitivity and
specificity of PROs in identifying cancer survivors in need of
cancer rehabilitation services.32,33 After the preoperative
assessment, the prospective surveillance model specifies
ongoing surveillance efforts with repeated assessments
postoperatively, throughout cancer therapies, and after
treatment ends. This allows for monitoring of the devel-
opment of treatment toxicities or impairments and fa-
cilitation of appropriate and timely referrals to cancer
rehabilitation providers. The reassessments also provide
opportunities for assessment and referral for exercise,
nutrition, and weight management interventions. The
ongoing surveillance also allows the treatment team to
ensure the resolution of problems over the long term.
Though not explicitly stated by the original stakeholder

group, a prospective surveillance model for comprehensive
cancer rehabilitation must incorporate assessment and re-
ferral formental health problems and palliative care needs in
addition to impairment-driven rehabilitation and health
behavior interventions to meet survivors’ ongoing needs.
Although this model has been outlined by amultidisciplinary
group of stakeholder experts, it has not been extensively
tested for effects on clinical outcome or health care costs.34

The model assumes that prospective surveillance will result

KEY POINTS

• Survivors of cancer can face numerous adverse
consequences of cancer treatment, many of which are
amenable to rehabilitation interventions.

• Using an expandedprospectivemodel of surveillance for
comprehensive cancer rehabilitation, assessment and
referral efforts begin at the time of cancer diagnosis,
continue through and beyond treatment, and use a
multidisciplinary team approach.

• Themodel facilitates the identification and treatment of
physical impairments and psychosocial problems and
other problematic symptoms, and provides exercise,
nutrition, and weight management interventions to
optimize functioning, health, and quality of life.

• Survivors of cancer can be treated in one of four levels of
stepped care or inpatient rehabilitation depending on
safety requirements and needs.

• This expanded prospective model of surveillance for
cancer rehabilitation has the potential to result in early
identification of symptoms and impairments and
appropriate referral and timely treatment and, in turn,
will better address and minimize both acute and long-
term cancer morbidity.
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in early identification of symptoms and impairments, ap-
propriate referral and timely treatment, and, in turn, will
better address and minimize both acute and long-term
cancer morbidity. The model has the potential to achieve
the triple aim set forth by the Institute for Healthcare Im-
provement35 of facilitating better care for individuals, better
health for populations, and lower per capita costs. However,
future health care delivery research must test these as-
sumptions. Although early research suggests substantial
cost savings of implementing this model early compared
with treating advanced-stage problems, at least in the case
of breast cancer–related lymphedema,36 future research
must include assessment of cost outcomes as previously
described.34

LEVELS OF CANCER REHABILITATION STEPPED
CARE
The expanded prospective model of surveillance presents a
framework for evaluating the needs of people with cancer
and triaging them into appropriate pathways of care based
on their need for cancer rehabilitation. But what type of care
they should receive and who should deliver the care are
issues that continue to challenge the rehabilitation com-
munity. Below we present a stepped-care framework to
guide decisions on when, how, and where to refer survivors
to cancer rehabilitation specialists depending on safety
requirements and needs. Note that all levels may involve
physical, occupational, or speech therapy; psychosocial and
cognitive interventions; exercise prescription; and lifestyle
recommendations as dictated by the needs of the individual.
The disciplines and services that provide these different
interventions, the environment in which they are provided,
and the degree of integration of the team will differ
depending on numerous factors. These include the strengths
and expertise of individual providers and existing services,
geographic proximity and communication among services,
and facility and system resources.

Level I: General Conditioning Activities, Unspecialized
In the absence of any cancer-specific morbidity, virtually all
survivors of cancer emerge from their cancer treatment with
poorer aerobic fitness and muscle quality than when they
began.37 For this reason alone—apart from secondary
cancer prevention38,39—education and/or prescriptive
counseling on progressive aerobic conditioning, resistance
training, and the benefits of exercise in general should be
integral to any cancer survivorship program. This should be
supplemented by psychosocial counseling to enhance par-
ticipation in activities and address participation barriers
where needed. This represents the most basic level of
stepped cancer rehabilitation. In the future, efforts to create
more precision medicine approaches to exercise prescrip-
tion will help guide the type and dose of exercise chosen. For
now, for survivors of cancer who have exercised in the
past and lack concerning impairments or comorbidities,
counseling can be quite rudimentary, taking the form of

educational print materials or videos. More formal coun-
seling by an exercise or rehabilitation professional, enroll-
ment in a conditioning program with clinical oversight, and
more intensive behavioral counseling represent the next
two levels of increasingly time- and resource-intensive re-
habilitation. Efficacious models of cardiac and pulmonary
rehabilitation offer a potential framework for the latter, with
pilot studies of their utility for survivors of cancer showing
promise.40,41 As yet, center-based conditioning programs for
cancer survivors have not been developed in the United
States, but successes in Canada and Europe attest to their
value.42,43

Several options are available for practitioners and in-
stitutions interested in making general conditioning guid-
ance and training available to survivors of cancer. Physical
therapists without specialized cancer rehabilitation training
routinely deliver deconditioning-directed care, and they are
well equipped to individualize programs and transition
cancer survivors to home-based maintenance programs.
However, in the absence of functional impairments or
steady, ongoing improvement, payer coverage for physical
therapy may be limited. For survivors of cancer without
concerning impairments or comorbidities thatwould require
physical therapy ormedical oversight, the LIVESTRONGat the
YMCA 12-week programs offer services and support de-
livered by athletic trainers and exercise professionals. These
services extend well beyond conditioning, although the re-
covery of strength and aerobic fitness are principle program
goals. There are currently approximately 460 LIVESTRONG
programs in the continental United States. Referral to
medically oriented gyms offers another option. Medically
oriented gyms are facilities typically staffed by physical
therapists and/or athletic trainers with expertise in chronic
illness and the care of frail patients, but they may lack
cancer specialization. Medically oriented gyms require out-
of-pocket payments. However, some payers will cover the
initial exercise prescription, professional oversight and
monitoring, and other services provided in these facilities.
These programs can be supplemented with counseling to
support behavioral changes as needed.

Level II: General Conditioning Activities, Specialized
Higher or more specialized levels of cancer rehabilitation
along the stepped-care continuum require care from clini-
cians with some degree of specialization in cancer re-
habilitation. The most prevalent need at this level is for
general conditioning among survivors of cancer who lack
specific cancer- or cancer treatment–related impairments
but have sufficient vulnerability to warrant specialist over-
sight. Survivors of cancer frequently have or are at risk for
conditions potentially exacerbated by exercise. Theoretically,
these individuals should have a rehabilitation team with at
least one cancer rehabilitation specialist, although empirical
validation of this need is lacking. Psychosocial counseling
to address barriers to participation or self-management
strategies may be needed. Research has established the
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beneficial and safe nature of resistive training when con-
ducted under the close supervision of exercise professionals
trained in lymphedema and other cancer treatment–related
risks.44,45 In someclinical settings, theremaynot be therapists
with specific cancer rehabilitation training. In these cases, a
rehabilitation savvy oncologist or cancer rehabilitation phy-
sicianmayprovide generally trained therapistswith a detailed
physical or occupational therapy prescription with clear
precautions. They also may serve as a resource for these
noncancer trained treating professionals.

Level III: Impairment-Directed Care, Uncomplicated
This level of cancer rehabilitation need is broad because it
encompasses focal cancer- and cancer treatment–related
impairments that limit function but are uncomplicated by
symptoms or other systemic concerns. These impairments
generally can be managed by physical and occupational
therapists with a moderate degree of cancer specialization.
Care focuses on treating the impairment(s) to optimize
function and also on increasing activity levels with an end
goal of enabling the cancer survivors to safely participate in
lifestyle behaviors without oversight if possible. This level of
care also is more likely to require psychosocial counseling to
help survivors copewith problematic symptoms, body image
concerns, or other mental health issues and support be-
havior change efforts. The impairments that fall into this
category are as varied as they are numerous. They include,
but are not limited to, cranial nerve 11 palsy, radiation-
induced fibrosis, axillary web syndrome (variant Mondor
disease), contractures from sclerodermiform graft versus
host disease, persistent chemotherapy-induced peripheral
neuropathy (CIPN), surgical donor site morbidity (e.g., post
transverse rectus abdominis [TRAM] flap reconstruction),
and secondary myofascial dysfunction. A rapidly growing
body of literature describes the diagnosis and evidence-
based treatment of many of these impairments.46-48 Efforts
are underway tomake treatment guidelines widely available
to practicing therapists. Fortunately, specialty conferences
and other educational opportunities are a rapidly increasing
means by which therapists can refine their expertise and
benefit from collective experience. Ideally, a cancer reha-
bilitation physician specialist is available to consult on
complex or nonresponding cases, although in less complex
cases, a physician need not evaluate these impairments and
thereby potentially delay their timely treatment.

Level IV: Impairment-Directed Care, Complicated
The most resource-intensive form of outpatient cancer re-
habilitation along the stepped-care continuum is specialist
physician–directed evaluation and treatment. This should be
reserved for patients with problematic symptoms (e.g., in-
tensely painful axillary cording or severe or refractory im-
pairments) because such caremayprove tobe time-consuming
and costly for cancer survivors with depleted energy and
resources. At times, the sheer number of co-occurring im-
pairments may necessitate physician involvement in cases

such as allogeneic bone marrow transplant recipients who
commonly have CIPN, steroid myopathy, joint contractures,
and generalized deconditioning.49 The need for a cancer
rehabilitation physician inevitably will vary across settings
because many quaternary cancer centers have seasoned
teams with therapists accustomed to managing challenging
impairments. Level IV care is likely to involve coordinating
care among more members of the multidisciplinary team as
physical, occupational, speech and language, and psycho-
social therapies all may be needed. As in level III care, level IV
care focuses on treating impairments, ongoing symptom
management, and increasing activity levels to enable the
survivor of cancer to safely transition to participate in
lifestyle behaviors without oversight if possible.

Inpatient Cancer Rehabilitation. Inpatient cancer re-
habilitation delivered by a multidisciplinary team of pro-
viders through consultation and liaison and postacute care
services clearly is a vital component of comprehensive
cancer care. In fact, the overwhelming majority of physical
impairments, at least among patients with stage IV disease,
are detected when patients are hospitalized.50 Goals of care
are similar to higher outpatient levels: treating impairments,
psychosocial and other problematic symptoms, optimizing
functioning, and supporting exercise and dietary changes to
the extent possible. All hospitals and inpatient cancer
centers offer physical and occupational therapy services.
Most have dietitians and some have rehabilitation-oriented
mental health specialists, but the availability of a re-
habilitation physician specialized in cancer is less consistent.
Even when lacking cancer rehabilitation expertise, the in-
volvement of a rehabilitation physician in the management
of hospitalized patients offers salient advantages to a cancer
rehabilitation program, providing particularly effective and
expeditious advocacy for appropriate postacute care ser-
vices.51 Such optimized discharge planning with the in-
volvement of rehabilitation specialists has been shown to
reduce 30-day readmissions and costs per episode of care,
issues that are becoming increasingly important with the
rapid adoption of bundled payment.

IMPLEMENTATION OF QUALITY CANCER
REHABILITATION CARE
The drive to prevent and reverse disablement has spurred
care providers to develop cancer rehabilitation programs
across diverse delivery settings. This drive has been further
intensified by the American College of Surgeons Commission
on Cancer standard that accredited institutions provide
cancer rehabilitation services.52 Despite increased aware-
ness, patient access to appropriate cancer rehabilitation
services remains hampered by an unfortunate legacy of the
decades-long marginalization of cancer rehabilitation—the
fragmentation of rehabilitation disciplines and the persis-
tence of a severely limitedworkforce that has proven slow to
expand. Because of low referral rates from oncology clinical
practices, rehabilitation medicine has not been incentivized
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to develop cancer rehabilitation positions or training pro-
grams. The limited availability of cancer rehabilitation
programs, even in large, high-volume cancer centers,20 and
the varied services provided by the few established pro-
grams has afforded oncology clinicians minimal opportunity
to learn how to effectively capitalize on the expertise of their
rehabilitation medicine colleagues to improve patient out-
comes. This self-perpetuating cycle has been hard to break.
Even today, oncology trainees seldom learn how and when
to refer their patients for rehabilitation services.
Several approaches have been established and/or are

being actively tested to overcomeworkforce limitations. The
first, structured rehabilitation provider trainings and certi-
fications, have gained broad traction. CARF International
introduced accreditation standards for cancer rehabilitation
specialty programs in 2014 that can be applied to hospitals,
health care systems, outpatient clinics, and community-
based programs. The Survivorship Training and Rehab
(STAR) program, a commercial entity, offers web-based
trainings to physical and occupational therapists linked to
examinations that, when passed, lead to institutional STAR
certification. The impact of CARF standards or STAR certi-
fication on care quality and effectiveness have not been
characterized. The American College of Sports Medicine
(ACSM) also has developed educational guidelines and a
certifying examination for cancer exercise trainers whowork
with survivors. The certification provides a professional
competency benchmark for oncology professionals who are
looking for exercise-referral options in their local commu-
nities.53 Again, the care implications of practitioner certifi-
cation are not known. However, the fact that a practitioner
or institution has gone to the trouble of seeking, identifying,
and achieving CARF, STAR, or ACSM certification attests to
their interest and potential skill in cancer rehabilitation.
Another approach to workforce expansion is the enhance-
ment of noncancer physical or occupational therapy services
available in most U.S. communities through the direction
and support of physician and therapist cancer rehabilitation
specialists at tertiary cancer centers. Data collection for the
federally funded Collaborative Care to Preserve Perfor-
mance in Cancer (COPE) trial finished in 2015.54 COPE is
rigorously assessing whether a telemedicine approach that
leverages limited cancer rehabilitation clinical expertise to
deliver evidence-based treatment by local generalist phys-
ical therapists is a useful near-term and cost-sensitivemeans
of addressing current workforce limitations.

EXERCISE AS AN ESSENTIAL COMPONENT OF
CANCER REHABILITATION, ESPECIALLY FOR
OLDER ADULTS
The team that created the prospective model of surveillance
for cancer rehabilitation described exercise as an essential
component of cancer rehabilitation.31 Therefore, exercise is
integrated into each of the stepped-care levels described
above. This importance of exercise is especially true for
deconditioned and older adult survivors of cancer. A growing

body of literature demonstrates that maintaining moderate
to high levels of physical activity through formal exercise
interventions is an effective method for treating both the
physical and psychological declines experienced by older
patients with cancer aswell as younger cancer survivors.55-77

Research shows that adults with cancer decrease their
physical activity levels after diagnosis and during treatment
and often do not return to their pretreatment activity levels
without formal exercise interventions.78-80 This tendency
toward declining physical activity is reinforced as pa-
tients often are advised to limit activities when they are
older, fatigued, or experiencing other toxicities and side
effects, especially cardiac, orthopedic, or functional
comorbidities.9,75,77,81-83

Exercise improves a wide array of physical and psycho-
logical symptoms, including muscle atrophy and weakness,
fatigue, obesity, immune function, insomnia, anxiety, cognitive
decline, and impaired quality of life, among others.55-74,84-88

Epidemiologic data also suggest that increased physical activity
through regular exercise reduces the risk of cancer recurrence
and cancer mortality.39,89-90 The ACSM published public health
recommendations for exercise among survivors of cancer.91

Geriatric survivors of cancer should start low and progress to
150 minutes of moderate-intensity or 75 minutes of vigorous-
intensity aerobic exercise per week; 20 to 30 minutes of
strength training across all the major muscle groups two to
three times per week; and regular stretching daily each
week.91-94 Despite these published public health guide-
lines, it is estimated up to 70% of survivors do not meet
these ACSM public health recommendations.95 This lack of
regular exercise is especially problematic for older survi-
vors of cancer when combined with the considerable
physical and psychological comorbidities, symptoms, and
side effects they experience.
Despite the numerous benefits of exercise as part of

cancer rehabilitation, the majority of survivors of cancer
report that they do not discuss exercise with their treating
oncologist or primary care physician during their cancer
treatment and recovery.96-98 However, research shows that
cancer survivors of all ages want their oncologists to initiate
discussions about exercise andmake appropriate referrals.98

Survivors prefer to receive information on exercise early in
the treatment trajectory and throughout the post-treatment
period.99 Given the benefits of exercise during and after
cancer treatments, routine discussions about exercise be-
tween oncologists and their older patients who are survivors
of cancer, along with appropriate referrals to a qualified
exercise physiologist or cancer rehabilitation therapist as
needed, could significantly improve prognosis, recovery, and
multiple domains of quality of life for older individuals.

Managing Risk and Contraindications for Exercise
As part of the prospective surveillance model for cancer
rehabilitation, it is essential to identify and address potential
contraindications (e.g., orthopedic, cardiopulmonary, on-
cologic) that might affect exercise safety and tolerance.53
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Contraindications do not mean that a geriatric survivor of
cancer cannot exercise at all. As described above in the levels
of stepped care, contraindications simply require specific
modifications to the exercise regimen or care environment
(e.g., facility-based vs. home) so that the individual can
exercise safely and still achieve the desired physical and
mental health benefits.53 Although active exercisers or those
at low to moderate risk based on the ACSM guidelines are
not required to obtain medical clearance to continue or
begin a low to moderate exercise program, most geriatric
survivors of cancer will need and benefit from further
medical assessment because their exercise risk will be
moderate to high.53 These geriatric survivors of cancer will
benefit from additional medical assessment by qualified
medical professionals including oncologists, surgeons,
cardiologists, orthopedists, and neurologists, among
others, because these consultations will provide important
information required by exercise physiologists to appro-
priately modify an exercise prescription and account for
cancer-specific cardiovascular, pulmonary, metabolic, or-
thopedic, neurologic, or other comorbidities.53 These
additional medical evaluations should be conducted
before initiation of any baseline exercise testing that
precedes developing an exercise prescription and sub-
sequent exercise participation.53

Exercise Prescription for Older Adult Survivors of
Cancer
Testing, prescription, and monitoring of exercise should be
done by qualified exercise professionals, especially for ge-
riatric survivors of cancer at moderate risk beginning or
continuing vigorous exercise and those at high risk beginning
or continuing any level of exercise.53 Exercise prescriptions
for geriatric survivors of cancer should be individualized and
tailored based on the older individual’s health status, disease
trajectory, previous and/or current treatment, current fitness
level, past and present exercise participation, and individual
preferences to be safe and effective.91,92 Moderately intense
aerobic exercise prescriptions (55%–75% of heart rate maxi-
mum100) scheduled over as little as 10 minutes and no more
than 90 minutes a day 3 to 7 days per week are effective at
reducing symptom burden and improving quality of life among

older patients with cancer and survivors of cancer.23,72,82,101

Accumulating 30 minutes of daily activity through short bouts
of aerobic exercise (3 to10minuteseach),with rest inbetween,
also can reduce symptoms in these patients.91 A moderate to
vigorously intense anaerobic resistance exercise prescriptions
schedule of three times per week and progressively increasing
up to as few as two sets and no more than four sets of 8 to 15
repetitions are effective at reducing symptoms.102-106 Com-
bination exercise prescriptions that include both aerobic and
anaerobic exercise are safe and very effective for geriatric
survivors of cancer. Low to moderately intense mindfulness-
based exercise prescriptions, including yoga and tai chi chuan,
scheduled one to three times a week for 60–90 minutes, are
also highly effective in reducing symptom burden among older
adults.64,69,71,74,107,108 Additionally, those with advanced
disease can safely perform, tolerate, and benefit from low-
intensity exercise.109-114

CONCLUSION
We have described an expanded prospective model of
surveillance for cancer rehabilitation in which assessment
and referral efforts begin at the time of cancer diagnosis,
continue through and beyond treatment, and use a multi-
disciplinary team approach. This model focuses on iden-
tification and treatment of physical impairments and
psychosocial problems and the provision of lifestyle and
exercise interventions. The model proposes that patients
can be triaged into four levels of stepped care in addition to
inpatient rehabilitation, depending on the degree of
comorbidities and impairments noted, safety concerns,
and other needs. This model has the potential to result in
earlier identification of symptoms, appropriate referral,
timely symptom management, and ultimately lower
morbidity and mortality. However, several key research
questions remain. Assessmentmethodsmust be developed
to create an appropriate comprehensive measure of
symptoms, functioning, impairments, and needs. Modeling
efforts must focus on identifying the algorithm to triage
survivors of cancer into the levels of care. Once these are in
place, future research efforts must also test the impact of
this model on patient outcomes, care coordination, and
health care costs.
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