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Rehabilitation of Individuals With Cancer
Robert Samuel Mayer, MD, Jessica Engle, DO
Department of Physical Medicine and Rehabilitation, Johns Hopkins University School of Medicine, Baltimore, MD, USA

The survival rate of cancer is increasing as treatment improves. As patients with cancer now live longer,
impairments may arise that impact quality of life (QOL) and function. Therefore, a focus on QOL is often as
important as survival. An interdisciplinary team can achieve goal-oriented and patient-centered rehabilitation,
which can optimize function and QOL, and minimize impairments, restrictions, and activity limitations. In most
cases, cancer patients must be active participants in therapy and exhibit carryover. Patients with cancer often have
impairments that include fatigue, pain, brain fog, impaired cognition, paresis, mood disorders, difficulty with
activities of daily living (ADL), bowel/bladder/sexual dysfunction, and bone and soft tissue involvement. Adaptive
equipment, exercise, and ADL training can mitigate restrictions on activity. The trajectory and phase of the disease
along the continuum of cancer care may influence the goals of rehabilitation in that time window. QOL is often
influenced by participation in vocational, recreational, and home-based activities. A holistic perspective should
include an analysis of distress, socioeconomic barriers, and transportation limitations when addressing issues.
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INTRODUCTION
Rehabilitation is defined by the National Cancer Institute Dictionary of Cancer Terms as “a process to restore
mental and/or physical abilities lost to injury or disease,
in order to function in a normal or near-normal way” [1].
Cancer survivors and those afflicted with terminal disease rely on rehabilitation to optimize quality of life and
maintain dignity. Rehabilitation takes a holistic approach
integrating multiple key concepts. First, an approach that
is “patient-centered”— tailored to the patient’s individualized situation, needs, and wants. The patient (and their
family) is the leader of the team and carefully honors

the patient’s wishes. Communication is key to ensuring
that the healthcare team is up-to-date with a patient’s
goals and the potential evolution of those goals across
the cancer continuum. Second, a “goal-oriented” technique should be used for rehabilitation. Goals should
be measurable, achievable, concrete, and typically focus
on function and/or quality of life (QOL), thus allowing
communication between the patient, caregiver, and the
healthcare team. Hope should be maintained when discussing goals; however, it is also important to be realistic
and discuss alternatives that maintain dignity. Third,
rehabilitation that employs an “interdisciplinary team
approach.” Common goals are paramount. Unlike tradi-
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tional multidisciplinary teams, which strive to achieve
specialty-oriented tasks, interdisciplinary team members
work together to meet the patient’s goals as well as the
objectives for their individual disciplines. Group communication, creativity, and humility are compulsory characteristics of team members needed to achieve these goals.
Fourth, in most cases, “active participation of the patient” is necessary for rehabilitation. At times, the family
may learn how to safely care for their loved one at the end
of their life. However, during the majority of the cancer
continuum, rehabilitation requires active engagement of
the patient and family to partake in education, therapy,
and display carry-over of newly acquired skills. There is
a partnership between the healthcare team and patient;
the patient takes on the onus of self-management.
The International Classification of Functioning, Disability, and Health (ICF), which supplements the International Classification of Disease (ICD-10), was created by
the World Health Organization [2]. Definitions are listed
in Fig. 1, which illustrates the integral role of rehabilitation in optimizing QOL. This review will analyze impairments, activity restrictions, and participation limitations
in cancer patients and reveal the benefits of rehabilitation in mitigating disabilities.

EPIDEMIOLOGY OF CANCER DISABILITY
The number of cancer survivors continues to grow because more people live longer with cancer as a result of
new advances in surgery, medicine, and radiation oncology. Survival rates for all cancers in high income countries range from 52.7% in England, 66.6% in the United
States, and 70.6% in Korea [3,4]. Thus, patients live longer
with more years of cancer-related disability. In 2020, cancer caused 208.3 disability-adjusted life years (DALYs),
as estimated by the Global Burden of Disease Cancer [5].
Impaired activities of daily living (ADLs) and mobility,
as well as higher self-reported pain scores, were noted in
cancer survivors over 55 years old compared with controls [6]. Improving survival rate is insufficient without
also optimizing QOL for cancer survivors. Patients with
lymphedema may have an impaired QOL. Approximately
200 million people are affected by lymphedema worldwide [7].

WHICH PATIENTS SHOULD BE REFERRED FOR CANCER
REHABILITATION AND WHEN?
Patients with cancer benefit from rehabilitation at
all phases of the cancer continuum (Table 1). As early

World health organization international classification of functioning, disability, and
health definitions
Impairments are problems in body function or structure, such as significant deviation or loss of
a body part or organ system
Activity limitations are difficulties an individual may gave in executing activities of daily life
Participation restrictions are problems an individual may experience in involvement in life
situations

Fig. 1. Definitions of the integral
role of rehabilitation for optimizing quality of life.

Table 1. Phases of cancer rehabilitation
Phase
1. Pre-hab

Patient needs
Education, fitness

2. Primary training

Education, acute care support

3. Post-treatment
(recovery)

Education, support, chronic
care, healthy lifestyle

4. Recurrence

Education, support

5. End of life

Education, support

Symptoms
Pain, anxiety, insomnia, debi
lity
Pain, fatigue, ROM, ↓ambulation, ADL support
Pain, anxiety, depression, mobility, edema, fatigue, neuropathy, insomnia
Same as above; metastatic
disease effects
Pain, asthenia, depression

Impact
Disruption of daily routines
Daily routines, stamina (psychological social function)
Work, family, avocation, cosmesis
Daily routines, work/play
Dependence

ROM, range of motion; ADL, activities of daily living.
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as possible, clinicians should ask, “Has your function
changed?” Given the complexity of cancer and chronic
illness, a preventive and comprehensive strategy for disability and illness should be employed. Throughout the
continuum of cancer, survivors are concerned about
fatigue, overall health, pain, fitness, and social and emotional functioning [8]. Early in the disease, anxiety may
be the most concerning symptom that is typically accompanied by the disruption of routines. Patients with cancer
in the treatment phase, additional impairments, including nausea, fatigue, and sleep disturbances, may arise.
Referral to cancer rehabilitation should occur if there is
pain, fatigue, impaired ADLs and/or mobility. Additional
guidelines that indicate site-specific referral recommendations have been published [9].
Physical function is likely to decline from baseline. At
the time of initial cancer diagnosis, patients are likely
to have physical impairments and ideally would benefit
from “prehabilitation” [10]. Research has shown that
education and exercise before treatment can reduce
morbidity and decrease length of hospital stay [11]. In
patients with vestibular schwannomas, preoperative vestibular training improves postoperative postural function
[12]. Patients with the poorest endurance/lowest anaerobic threshold benefit the most from preoperative rehabilitation [13].
Physiatrists, who specialize in physical medicine and
rehabilitation, can assist medically complex patients in
diagnosing and treating impairments, and can prescribe
racing, assistive devices, durable medical equipment,
orthotics, injections, and medications. If required, precautionary measures can be taken. When needed, physiatrists can discuss the need for rehabilitation at home, or
as part of outpatient or inpatient care [14].

IMPAIRMENTS
Cancer rehabilitation focuses on diagnosis and treatment of impairments, which may affect multiple aspects
of an individual’s function and QOL.
Pain
The vast majority of patients with cancer develop pain
that may be debilitating during the course of their illness.
This pain can arise from the tumor itself, the sequelae of
chemotherapy, radiation, surgery, and/or related side
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effects [15]. Function is intimately correlated with the severity of pain, and this was demonstrated in 216 patients
with metastatic cancer [16].
Fatigue
Cancer-related fatigue has been defined as “overwhelming and sustained exhaustion and decreased
capacity for physical and mental work…not relieved by
rest” [17]. Exercise can reduce cancer-related fatigue [18].
Emotions and social and economic status can have negative impact on fatigue [19]. Cancer-related fatigue can be
reduced by optimizing sleep quality; however, increasing
“rest” is not helpful [20].
Cognitive impairment and delirium
Up to 86% of advanced cancer patients have high incidence of delirium [21]. About 50% of the time, delirium
may be reversible and due to manageable and identifiable causes [22]. Appropriate diagnosis is needed to determine the appropriate treatment, and there are numerous causes of delirium in patients with cancer. Research
on bone marrow transplant patients has demonstrated
risk factors in pre-transplant patients with higher blood
urea nitrogen, magnesium, and alkaline phosphatase
levels, and lower cognitive/physical function [23].
Medication plays a significant role in the development
of delirium. In a study of 216 hospitalized cancer patients,
corticosteroid, opioid, and benzodiazepine use was more
frequently associated with delirium than the use of other
drugs [23]. The clinician must also consider metabolic
factors. Fever and sepsis often cause acute delirium, and
dehydration and uremia frequently contribute to this
condition. Hypoxia and hypoglycemia are additional factors that can be easily assessed.
Delirium may present as either a hypoactive or a hyperactive state. Dehydration is a frequent contributing factor
to hypoactive cases. Adverse effects of medications (especially opioids and corticosteroids) and liver failure are
often implicated in hyperactive states.
Patients with cancer often report cognitive difficulties
following chemotherapy and other treatment regimens.
However, one study indicated no significant differences
in the long-term cognitive function of cancer survivors
and control subjects [24]. Many of these reports on cognitive difficulty may be related to fatigue.

Cancer Rehabilitation
Mood disorders
Receiving a cancer diagnosis is stressful and frightening for most individuals. Initially, they may experience
symptoms of shock, disbelief, denial, or despair, as they
struggle to accept and incorporate the reality of the diagnosis. Patients may also experience various normal fears
throughout their treatment course, including fear of disability, loss of societal roles, loss of control, loss of desirability, abandonment, and death. However, most patients
cope successfully with cancer diagnosis and treatment
and experience good long-term psychological adjustment. Many patients even described positive changes in
their lives related to their diagnosis, including positive
changes in self-perception, interpersonal relationships,
priorities, and goals.
Although most patients cope well, a significant number experience serious mood disorders. Estimates of the
prevalence of depression among patients with cancer
range from 15% to 25% [25]. Anxiety is common and may
be related to poorly controlled pain, abnormal metabolic
states, or medication-related adverse effects. Patients
may also experience post-traumatic stress disorder
(PTSD) in response to cancer diagnosis and treatment.
PTSD is an anxiety disorder that develops after an extremely stressful event, such as life-threatening illness.
Within 5 years of diagnosis, between 10% and 15% of cancer survivors may meet the criteria for PTSD [26].
Neurologic impairments
A wide variety of impairments of nervous system function may result from cancer, either by direct effects at
the primary or metastatic tumor site or secondarily as a
consequence of surgical or radiation treatment. These
impairments, regardless of the tumor’s location, extent,
or type, may have an adverse impact on an individual’s
physical, social, vocational, and emotional capabilities.
Important differences exist between the management of
patients with cancer of the central nervous system and
those with other types of acquired neurological disabilities.
Hemiplegia
Brain tumors vary widely in terms of their aggressiveness and prognosis. The extent to which tumor type or
location has an impact on rehabilitation outcomes is
unclear. However, one study found a tendency for better

rehabilitation outcome in patients with meningiomas
and left-hemispheric lesions. Patients receiving acute
inpatient rehabilitation show similar improvement regardless of whether they have a primary brain tumor or
a brain tumor resulting from metastatic disease. Some
studies have shown that patients with brain tumors have
shorter lengths of stay in acute rehabilitation units than
do patients with other noncancerous brain disorders [27].
Most patients with brain tumors have multiple impairments depending on the tumor location, size, and
volume of tissue excised during surgery. In a study of patients undergoing acute rehabilitation, the most common
neurological deficits included impaired cognition (80%),
weakness (78%), and visual-perceptual dysfunction (53%)
[28]. Rehabilitation efforts should focus on the patient’s
neurological and functional status, coexisting medical
problems, and tolerance of physical activity. For patients
who have had a stroke or traumatic brain injury, goal setting should be appropriate to the individual’s physical,
cognitive, and behavioral status and should include early
planning for post-acute rehabilitation care.
Paraplegia and tetraplegia
The incidence of cancer-related spinal cord injury (SCI)
may exceed that of trauma, and represents the most frequent type of non-traumatic SCI [29]. Spinal cord metastases produce a clinical syndrome characterized initially
by pain in 90% of cases, followed by weakness, sensory
loss, and sphincter dysfunction. Weakness is present in
74% to 76% of patients, autonomic dysfunction is present
in 52% to 57% of patients, and sensory loss is present in
51% to 53% of patients [30].
Speech/swallowing/nutrition
Disorders of speech and swallowing may be the result
of direct tumor invasion of the oral cavity, larynx, pharynx, esophagus, or adjacent structures, or the result of
surgical or radiation treatment, or they may be a consequence of nervous system cancers that affect pharyngeal
or laryngeal control. Head and neck cancers constitute
approximately 3% to 5% of all malignancies. Preservation
of swallowing, having a natural airway, and intact speech
are critical components that affect the QOL of patients
with head and neck cancer. Among these patients, swallowing has been shown to have the largest impact on
global QOL [31].
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As soon as feasible after surgery, oral motor exercises
should be initiated by speech/language pathologists with
a focus on the strength, range of motion, and sensory
awareness of the involved structures. Common interventions include modifying food texture, such as thickening liquids or purifying solid food, and/or altering head
posture and swallowing behavior. The latter may include
techniques such as a chin tuck to prevent laryngeal penetration, head rotation to reduce retention in the piriform
sinus, enforced double or effortful swallowing to reduce
pharyngeal residue, or supraglottic swallowing to optimize vocal fold closure and airway clearance.
In most patients with head and neck cancer, impaired
vocal communication occurs during treatment. It is important to keep in mind that multiple conditions other
than total laryngectomy can result in deficient phonation
in cancer patients. These conditions include copious secretions, localized edema, fibrosis and scarring, tracheostomy, glossectomy, loss of oral mobility from local tumor or trismus, and neurogenic pharyngeal or laryngeal
paralysis. Patients who have undergone total laryngectomy lack a source of voice production and need to replace
laryngeal function with an artificial larynx (electrolarynx),
esophageal speech, or tracheoesophageal puncture voice
restoration with a prosthetic surgical device.
Bone tumors and amputations
Soft tissue and bony sarcomas are managed using amputation or limb-sparing procedures. Limb salvage procedures are increasing in frequency and are associated
with long-term survival, local recurrence rates, and QOL
equivalent to that of patients with amputations. These
procedures are largely made possible by improved surgical techniques that preserve unaffected tissue, advances
in endoprosthetic design and durability, soft tissue reconstructive procedures, and effectiveness of radiation
and chemotherapy in controlling local and distal spread.
Rehabilitation after limb-sparing procedures depends
on the extent of soft tissue and bony resection, and because of the nature of tumor resection, skeletal reconstruction, and soft tissue and muscle transfers, rehabilitation may be more intensive than after amputation.
Rehabilitation includes instruction regarding the use of
mobility aids and orthotics for joint stabilization and assistance with strengthening and endurance exercises in
collaboration with the treating surgeon.
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Bone metastases are a frequent source of cancer-related
physical impairment that require active involvement of
the rehabilitation team. Challenges for the treatment
team arise when metastatic bone lesions produce severe
pain that limits function or imposes risks of fracture during therapeutic exercise or mobility. The incidence of
pathological fractures among all tumor types is approximately 8%, and breast carcinoma is responsible for the
majority of these fractures. Sixty percent of all long-bone
fractures involve the femur, with most of these fractures
involving the proximal portion [32]. If a patient is deemed
at risk of a pathological fracture, they should not bear
weight on the affected structure, pending an orthopedic
consultation.
Rehabilitation of this patient population focuses on removing weight from or immobilizing compromised bone
through the provision of assistive devices and orthoses,
strength and balance training, and modification of the
patient’s environment. Whenever possible, bed rest
should be avoided because it adds to general debility and
further functional loss, and also increases the risk of hypercalcemia and thromboembolic disease. It is critical to
rule out the co-existence of upper extremity lytic lesions
before prescribing assistive devices that require weight
support through the arms. Bracing may reduce the risk
or symptoms of pathological fractures involving the upper extremities and can facilitate the use of the arms in
functional activities. Individuals with upper limb lesions
should be taught to minimize torsion and weight loading
and may benefit from an arm sling or humeral cuff support. In the spine, when more rigid bracing is not possible because of poor skin tolerance or discomfort, the
thoracolumbar corset provides limited support and pain
relief. Patients with cancer who experience pathological
fractures and associated functional deficits have shown
significant gains when admitted to an inpatient rehabilitation hospital unit [33].
Soft tissue impairments associated with cancer
diagnoses
Cancer, its treatment, or both can cause significant
soft-tissue abnormalities. One of the most frequently
observed abnormalities is lymphedema, that is, extremity swelling that results from disruption of the lymphatics after axillary or groin dissection. Lymphedema can
become debilitating. In a systematic review, lower-
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extremity lymphedema was associated with significantly
reduced QOL [34]. The use of manual lymph drainage
and compression garments is effective in controlling
edema. When applied early in the course of treatment,
before the development of a significant volume increase
(e.g., >250 mL increase in the arm), lymphedema can be
reversed [35]. Traditionally, patients with lymphedema
have been told not to lift weights. However, new data
show that not only does weightlifting not worsen lymphedema, but it may also be beneficial [36].
Radiation fibrosis is another frequently observed complication of cancer treatment [37]. This process is associated with vascular permeability, inflammation, and the
release of proinflammatory cytokines (e.g., interleukins
and transforming growth factor-β), and continues well
past cessation of radiation therapy. Physical therapy is
particularly important for maintaining range of motion.
Splinting may also be helpful in certain cases. The use of
antifibrotic agents for the treatment of this condition has
shown promise [38].
Allogeneic bone marrow transplantation has prolonged
life expectancy for many patients with hematologic malignancies. One of the complications of this procedure is
rejection of the host by the transplanted, immunocompetent engrafted cells, called graft-versus-host disease. The
immunological reaction is often brisk, resulting in organ
damage (fibrosis) to the lung, liver, skin, and soft tissue.
In the chronic form of graft-versus-host disease, limb
edema, peau d’orange, fasciitis, and enthesitis can occur,
resulting in significant loss of joint motion. Subsequent
muscle atrophy may occur as a result of disuse and the
associated loss of upper and lower extremity mobility [39].
Bladder and bowel management
Loss of bladder or bowel control in patients with cancer
is often multifactorial and can be a result of neurogenic
causes, such as with brain or spinal cord tumors; it also
can result from nonsurgical or surgical cancer therapies
or can occur as a direct effect of gastrointestinal or genitourinary tumors. Incontinence may also be related to
immobilization in the bed, adverse effects of pharmacological management, or diminished alertness and communication skills. This condition encompasses both medical consequences and QOL issues; it is incumbent on the
treatment team to properly assess patients with fecal or
urine incontinence and institute a management plan.

Sexual function
Maintaining sexual function can be very important for
patients with cancer; however, it is seldom discussed by
patients and physicians. In patients with breast cancer,
treatment often produces adverse effects, such as fatigue,
nausea, and diminished vaginal lubrication, in addition
to the significant body image changes that accompany
mastectomy. A meta-analysis of 36 studies of sexuality in
patients with testicular cancer showed that problems were
largely related to ejaculatory dysfunction, but fortunately,
the rates of decreased sexual desire were low and often
improve with time [40]. Erectile dysfunction is a common
adverse effect of prostatectomy, hormonal therapy, and
radiation therapy in prostate cancer patients. Surgery
for colorectal cancer often leads to sexual dysfunction in
men, and gynecological cancers often produce changes
in vaginal sensation, structure, and lubrication. However,
63.5% of patients with cancer who received brief sexual
counseling reported improvement [41].

ACTIVITY LIMITATIONS
It is not surprising that many people with cancer have
significant limitations in their activities of daily living.
These limitations include reduced mobility and limited
ability to perform ADLs. ADLs often result from neurologic or orthopedic impairments but may also be related
to fatigue. Communication and socialization skills may
be adversely affected by cognitive deficits, speech impairments, depression, and anxiety.
Activities of daily living
Basic ADLs include feeding, dressing, hygiene, and
toileting. These ADLs are universal to human dignity
throughout the world. Impairments in upper limb function play an obvious role in limiting the performance
of ADLs, but other impairments can also impede these
functions. Cognition is critical for sequencing, awareness,
and carryover in ADL performance. Pain and fatigue
can limit an individual’s ability to complete these tasks.
Lower limb impairments can limit standing and transfer,
which makes dressing, hygiene, and toileting difficult.
When people become disabled enough to require assistance with these skills, the burden generally falls on caregivers. In one study of 483 patients with cancer at varying
stages of their disease course, 18.9% had unmet needs in
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their ADLs because of the lack of a suitable caregiver [42].
In patients with advanced-stage cancer, the percentage
of caregivers with a high level of psychological distress
varied from 41% to 62%, directly depending on the functional status of the patient [43].
Rehabilitation efforts, particularly with the involvement
of occupational therapy, can significantly reduce this
burden on caregivers and enhance the QOL of cancer
patients with disabling impairments. Addressing functional loss from impairments of the upper limb, such as
chemotherapy-related peripheral neuropathy of the hand

or radiation-induced brachial plexopathy, can substantially improve ADL performance. Simple adaptive aids
(Fig. 2) can help patients perform everyday tasks. To improve feeding independence among patients with cancer
who have upper limb neurologic dysfunction, Chinese
researchers used positioning, feeding aid support, and
upper limb support, and significantly improved function during a 3-week treatment intervention [44]. Homebased occupational therapy interventions produce a high
level of patient and caregiver satisfaction, thereby reducing the burden of care.
Exercise for patients with cancer
Exercise is one of the most effective strategies for treating symptoms associated with cancer fatigue, sleep disruption, and abnormalities in mood, physical function,
and QOL [45]. Meta-analyses [46] suggests that for adults
with a variety of cancer diagnoses and who are receiving a variety of exercise interventions, exercise improves
physical function, QOL, and cardiorespiratory fitness,
and decreases cancer-related fatigue [47-49]. The majority of these studies employed aerobic exercise, ergometry
and walking programs, and occasionally, aquatic therapies. Table 2 outlines the contraindications for exercise.

Fig. 2. Adaptive aides. From top to bottom, grabber, leg
lifter, shoe horn, sponge stick.

Physical modalities
Physical modalities may be used to control pain and
improve range of motion, thus leading to better mobil-

Table 2. Contraindications to exercise in patients with cancer
Organ system
Parameter
Hematologic
Platelets 20,000–50,000
Platelets <20,000
ANC <1,000
Pulmonary
FEV1 or FVC <50% predicted
Pulse oximetry <90%
Cardiac
HR >80% maximal (220 minus age)
LVEF <20%
Unstable arrhythmias
Skeletal
>50% cortical involvement
25%–50% cortical involvement
0%–25% cortical involvement
Lymphedema
Any grade
Gastrointestinal Uncontrolled emesis or diarrhea

Recommended restriction
No resistive exercise
Limited ambulation, no showering or high fall risk activities
Neutropenic precautions
Limit aerobic exercise and consider oxygen supplementation
Limit aerobic exercise
Limit aerobic exercise
Exercise only with cardiac monitoring
Non–weight-bearing
Partial weight bearing
No high-impact activities or sports
No restriction for exercise or weightlifting
No strenuous activity

ANC, absolute neutrophil count; FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity; HR, heart
rate; LVEF, left ventricular ejection fraction.
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ity. Most physical modalities have not been well studied
in patients with cancer because of concerns regarding
the exacerbation of an underlying malignancy. Physical
modalities that are generally believed to be safe include
cryotherapy, biofeedback, iontophoresis (i.e., transdermal delivery of medication by electrical current), transcutaneous electrical nerve stimulation, and massage,
which should not be used directly over a tumor site. Deep
heat (e.g., ultrasound and phonophoresis) is usually contraindicated in patients with cancer because of the theoretical risk of metastasis from hyperemia. Spinal traction
is contraindicated in patients with spinal metastases or
significant osteoporosis.
Durable medical equipment
Durable medical equipment is an important tool for
improving the activity levels of patients with cancer.
Durable medical equipment includes hospital beds,
canes, walkers, wheelchairs, and motorized scooters.
Wheelchairs should be individually fitted because using
the wrong size can lead to skin breakdown or make accessibility difficult if the wheelchair is too wide. Oxygen
supplementation can enhance endurance and cognition
and reduce dyspnea in patients with hypoxia as a result
of lung cancers or metastases.

PARTICIPATION RESTRICTIONS
Family and social relationships
Cancer can often draw a family together; however,
this can also lead to significant distress. Support groups
can be helpful; however, fewer than half of the patients
receive information about them, even in large tertiary
oncology centers [50]. In one study of 121 patients with
cancer, caregiver QOL was significantly correlated with
the social/family and functional dimensions of patients’
QOL; physical and emotional dimensions did not correlate [51]. Cancer also can place a significant economic
burden on families. Cost considerations play a large role
in patient decision-making regarding cancer treatment,
especially among the poor.
Vocational rehabilitation
Work disability after a cancer diagnosis is common.
Short and Vargo [52] conducted phone interviews with
1,433 cancer survivors 1 to 5 years after diagnosis. More

than half quit work during the first year after cancer diagnosis, but three-quarters of those subsequently returned
to work. A projected 13% had indefinite work disability.
Survivors of central nervous system, head and neck, and
stage IV blood and lymph malignancies had the highest
risk of quitting work.
In recent years, the United States laws have provided
more protection for cancer survivors returning to work.
These laws include the Americans with Disabilities Act,
the Family and Medical Leave Act, and the Health Information and Portability Act. Nevertheless, a number
of barriers remain in the way of gainful employment for
cancer survivors with disabilities. These barriers include
ignorance on the part of both employers and cancer survivors regarding their rights, discrimination, and limits
on pre-existing health insurance benefits.
Little is known about the medical impairments that
have the greatest impact on employability. Undoubtedly,
cognitive and communication deficits play a large role,
as evidenced by the high work disability rates among survivors of central nervous system and head and neck malignancies. Fatigue and pain are likely to limit work participation. Spelten et al. [53] studied 235 cancer survivors
in the Netherlands and found that fatigue levels strongly
predicted inability to return to work.
Participation in recreation
Recreation is critical for both physical and mental wellbeing. Fatigue, pain, weakness, depression, and other
impairments can limit cancer survivors’ participation in
vocational pursuits. The benefits of recreational activities include improvements in fitness, musculoskeletal
problems, immune system function, cognition, and sleep
quality. One study examined 97 European youth attending a summer camp for adolescents with cancer and diabetes [54]. Significant improvements in self-esteem, selfefficacy, and anxiety were observed. Adults benefit as
well. For example, 11 small studies have shown that Tai
Chi Chuan, an Asian mind-body practice, has beneficial
effects in cancer survivors [55].
Transportation
Patients with cancer may have a limited ability to
drive, fly, or use public transportation. They may not
have caregivers available to help transport them. A lack
of transportation can become a major barrier to cancer
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treatment, which often involves frequent medical visits.
Some patients forgo recommended treatments because
of a lack of adequate transportation; thus, physicians
should explore with patients any limits to their ability to
use transportation. Galski et al. [56] showed that patients
receiving chronic, stable opioid analgesic therapy could
drive safely. Patients with cerebral dysfunction resulting
from a tumor, paraneoplastic effects, or treatment adverse effects should be evaluated for their ability to drive
safely before they are allowed to return to the road. Welldefined off-road driver evaluation tools are available.

ONCOLOGIC EMERGENCIES DURING CANCER
REHABILITATION
Cancer rehabilitation is safe and prevents many medical complications. Nonetheless, cancer rehabilitation
providers should be aware of several urgent medical conditions that require immediate intervention [57].
• Spinal cord compression presents as back pain and
weakness. Imaging should be performed as soon as
possible with referral to neurosurgery and/or radiation oncology.
• C erebral edema presents as obtundation, cranial
nerve palsies, and/or increased weakness. It also requires urgent imaging, with referrals to neurosurgery
or radiation oncology.
• Hypercalcemia is characterized by drowsiness and
change in mental status with hyporeflexia. Therefore,
medical oncology should be contacted urgently.
• Venous thromboembolism presents as calf swelling
and tenderness (deep venous thrombosis), tachycardia, and tachypnea (pulmonary embolism). Anticoagulation should be urgently initiated.
• Malignant pericardial effusion presents with chest
pain and dyspnea. Echocardiography can confirm the
diagnosis with appropriate referral to cardiology.
• Superior vena cava syndrome presents with sudden
swelling of the neck, face, and limbs with dyspnea. It
usually shows on chest radiography, but sometimes a
chest CT is required.
• Neutropenic fever is life threatening and needs immediate attention for control of possible sepsis.
• Tumor lysis syndrome can result in life-threatening
electrolyte abnormalities, particularly hyperkalemia,
following chemotherapy.
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