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Introduction

The concept of rehabilitation in cancer care is part of 
the new situation characterized by a stable rise in inci-
dence of cancer overall in most countries, concurring 
with a rise in the number of cancer survivors [1]. The 
lack of identification of patient problems and of appro-
priate referral by physicians unfamiliar with the concept 
of rehabilitation were identified as primary barriers to 
optimal delivery of rehabilitation care. 

The World Health Organization (WHO) has defined 
rehabilitation as "the use of all means aimed at reduc-
ing the impact of disabling and handicapping conditions 
and at enabling people with disabilities to achieve opti-
mal social integration" [2]. The Model of Functional Health 
as established in the WHO’s International Classification of 
Functioning, Disability and Health (ICF) is considered to 
provide a theoretical framework of rehabilitation [3, 4]. The 
ICF complements the International Classification of Diseas-
es (ICD) and provides a conclusive conceptual framework 

which incorporates the biological, as well as the individual 
and the social aspects of health conditions [5, 6]. 

Based on the bio-psycho-social model of the WHO 
and a holistic approach of rehabilitation, the cancer 
rehabilitation comprises multidisciplinary efforts includ-
ing medical, psychological and physiotherapeutic treat-
ment, as well as occupational therapy and functional 
therapy, depending on the patient’s functional status. 
Recommendations have been made for finding better 
methods for identifying and managing the broader 
effects of cancer and its treatment and for integrating 
a more holistic interdisciplinary approach during and 
after the treatment of patients with cancer. The role of 
physical therapy is well established in some areas (e.g., 
post-mastectomy exercises, lymphedema manage-
ment), and it is exciting to see the programmes that 
are emerging across the countries and the breadth of 
involvement of exercises discipline across cancer types 
and through the continuum of cancer care.

ABsTrACT

Aim. Cancer rehabilitation is an important, but often underutilized treatment in the comprehensive care of the 
cancer patient. The lack of appropriate referral by physicians unfamiliar with the concept of rehabilitation was 
identified as primary barriers to optimal delivery of rehabilitation care. Therefore, the aim of this paper is to 
describe the current situation in the world of science of cancer rehabilitation and to describe availability of 
professional resources in the selected countries in the world. 
Material and methods. This paper is a review article to describe rehabilitation models in cancer services for 
patients in selected cases in the world.
Results. rehabilitation should be applied in various settings, depending on the level of disability, extent of 
disease, medical acuity level of the patient, and available services. However, the rehabilitation systems in the 
world differ depending on the various social security and health-care systems, but they are largely based on 
a similar, multidimensional and multidisciplinary understanding of cancer rehabilitation. 
Conclusions. On the basis of description of the bio-psycho-social models, it can be seen that rehabilitation 
must be an integral and continuous part of all cancer care. There is strong evidence that rehabilitation is a well-
tolerated and safe adjunct therapy that can mitigate several common treatment-related side effects among 
cancer patients.
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Aim

The aims of this paper are to provide a description of 
the current situation in cancer rehabilitation, to give an 
overview of the state of science of cancer rehabilita-
tion and to describe availability of professional resourc-
es within the general health-care systems in selected 
countries in the world. 

Material and methods 

This paper is a review article to describe professional 
resources and rehabilitation models in cancer services 
for patients in selected countries of the world. This 
article presents rehabilitation programms in the United 
states, Canada, and Germany as well as an overview of 
ongoing studies. 

Prior to treatment
The limited available data suggest that short-term, pre-
surgical exercise training is feasible, well-tolerated, and 
potentially associated with significant improvements in 
aerobic capacity [6, 7].

During cancer therapy 
The vast majority of studies were conducted in patients 
with early stage disease, predominantly women with 
breast cancer, receiving conventional cytotoxic thera-
pies such as chemotherapy, radiotherapy, or androgen 
deprivation therapy (in the case of prostate cancer 
patients). results of these studies indicated that super-
vised exercise training following traditional guidelines 
[i.e. aerobic training (3 d/wk, for 30–45 min per ses-
sion, at 50–75% of age-predicted heart rate maxi-
mum or baseline aerobic capacity for 12–15 weeks) or 
resistance training (3 d/wk, 10 exercises, at 60–70% 
of one-repetition maximum)] was associated with 
improvements in terms of aerobic capacity, upper and 
lower extremity muscle strength, functional QOL, and 
several other psychological outcomes. Overall, the cur-
rent literature base indicates that supervised exercise 
therapy is safe and feasible and associated with sig-
nificant improvements in selected outcomes in patients 
with early-stage disease receiving conventional cyto-
toxic adjuvant therapy [1, 6, 7, 8].

Past adjuvant therapy
speck et al. [9] reported that 60% of all studies in can-
cer rehabilitation were conducted in the post-adjuvant 
therapy setting. results of the presented studies indicat-
ed that supervised exercise training following traditional 

guidelines was associated with improvements in mea-
sures of aerobic capacity, upper and lower extremity 
muscle strength, overall QOL, fatigue, and several other 
psychological outcomes (e.g. mood disturbance) [5–8]. 

Discussion

rehabilitation needs vary greatly across tumour groups 
and individuals, as the medical effects depend on both 
the cancer type and the treatment regimen. Cancer can 
cause multiple impairments and the bio-psycho-social 
model as a core concept of modern definitions of reha-
bilitation supports the interdisciplinary team approach 
to cancer rehabilitation (Table 1). Depending on the 
cancer disease, patients may suffer from various func-
tional symptoms such as, loss of motor control, cogni-
tive and speech problems, swallowing problems, and 
sensory loss. Thus, evaluation studies related to cancer 
rehabilitation cover a wide variety of interventions and 
programs, ranging from specific treatments such as uri-
nary incontinence training for prostate cancer patients 
to multidimensional rehabilitation programs covering 
several interventions from physical exercise to relaxation 
training and psycho-educational interventions [8, 10]. 
In general, the existent body of research indicates that 
rehabilitative interventions reduce symptom distress in 
cancer patients and increase quality of life, functioning 
and general well-being. However, the evidence levels 
for rehabilitative interventions range from good (e.g. for 
exercises or relaxation training and psychosocial coun-
seling) to low (lymph drainage and art therapy). Multi-
ple studies of cancer patients receiving interdisciplinary 
rehabilitation in inpatient settings have shown function-
al gains equal to or better than in control patients, who 
exhibited similar impairments without having received 
a cancer diagnosis [10]. Other studies of exercise inter-
ventions for cancer patients, both during and after 
treatments, have demonstrated positive outcomes in 
several realms, and not just increased exercise tolerance. 
DePompolo [11] described successful rehabilitation out-
comes from an interdisciplinary inpatient consultation 
team. Hospice based rehabilitation interventions and 
outcomes have also been documented [12]. An acute 
inpatient cancer rehabilitation unit within a comprehen-
sive cancer center, using a comprehensive interdisciplin-
ary team, may be most appropriate. Patients referred for 
inpatient rehabilitation tend to be those with multiple 
impairments and multiple co-morbidities, with the likeli-
hood of higher rates of complication after discharge. 

Outpatient rehabilitation programs have been suc-
cessful in reducing symptoms and in improving physi-
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cal and psychosocial functioning for patients during 
and after oncological treatment. Investigators have also 
found positive effects of outpatient exercise training, not 
only in terms of aerobic capacity, strength, and flexibili-
ty but also significant gains in multiple domains of qual-
ity-of-life (positive affect, decreased distress, enhanced 
wellbeing, and improved function) [13]. The American 
College of sports Medicine (ACsM) recommends reha-
bilitation programs for patients with cancer diagnosis, 
on the grounds that these meet the goal of maintaining 
cardiovascular endurance, muscular strength, and func-
tion. The benefits include: decreased nausea, decreased 
fatigue, increased endurance, and improved quality of 
life. The 2008 Us Department of Health and Human 
services (Us DHHs) Physical Activity Guidelines for 
Americans recommends weekly aerobic activity of 150 
minutes of moderate intensity exercise or 75 minutes 
of vigorous-intensity exercise or an equivalent combina-
tion. As well as 2–3 weekly sessions of strength training 
for major muscle groups and stretching of major muscle 
groups on days which other exercises are performed [7]. 
The National Comprehensive Cancer Network (NCCN) 
recommends 30 minutes per day, 5 days per week as 
a goal for exercise for patients with cancer.

The rehabilitation programs in the United States, 
Canada, and Germany
The first model of cancer rehabilitation was written in 
1940’s by dr Howard rusk with dr Taylor in New Hope 

for the Handicapped in the United states (Us). Cancer 
as a "special rehabilitation" problem was described in 
the chapter on rehabilitation of surgical patients [14]. 
First volume by Howard rusk Rehabilitation Medicine 
contained a full chapter on cancer rehabilitation in the 
initial 1958 edition [15]. 

The next stage of development of this program 
took place in 1971 when the National Cancer Act was 
passed, and funds became more readily available for 
the development of training, demonstration, and 
research projects in rehabilitation and were admin-
istered through the Division of Cancer Control and 
rehabilitation, National Cancer Institute (NCI) of the 
National Institute of Health (NIH) [16, 17]. 

The cancer rehabilitation history certainly would 
not be complete without the pioneer rehabilitation 
programs. Two early programs were conducted at the 
University of Texas MD Anderson Cancer Center and in 
New York [18].

At present, at MD Anderson Cancer Center in Tex-
as, in the Us, the inpatient cancer rehabilitation inter-
disciplinary team includes a physiatrist, a nurse practi-
tioner, a physical therapist, an occupational therapist, 
a speech therapist, a rehabilitation nursing specialist, 
a nutritionist, a pharmacist, a case manager, working 
together to achieve the goal of safe patient discharge 
[19]. This team works closely with primary medical and 
surgical oncologists to coordinate care for ongoing che-
motherapy, complex surgical wounds, adverse effects 

Table 1. Rehabilitation team interventions for cancer patients

Physical Medicine and 
Rehabilitation Physician 
– physiatrist

Inpatient consultation in cancer centre, coordination inpatient and outpatient cancer rehabilitation (prescribes treatments 
performed by professionals from other disciplines, such as physical, occupational, and speech therapy et al.), 
pharmacologic treatments in pain, spasticity, bowel and bladder dysfunction, mood stabilization, decreased initiation, and 
other symptoms and adverse effects, joint injections, trigger point injections, or botulinum toxin injections for symptom 
control 

Physical therapist Strengthening, range of motion exercises, endurance activities, and mobility training (e.g. transfers, gait, stair climbing)

Occupational therapist

Training in activities of daily living such as bathing, grooming, dressing, toileting, meal preparation, and homemaking. In 
addition, occupational therapists evaluate home environments for potential modification, provide instruction in driving 
with adaptive devices, and implement interventions to promote upper extremity ROM, strength, endurance, and 
coordination

Speech therapist

Cognitive assessment and training and swallowing evaluation and treatment communication deficits, dysphagia, and train 
patients in use of alternative means of speech and communication, including adaptive communication devices, laryngeal 
speech, oesophageal speech, and use of a prosthetic larynx. Treatment of patients who have oral defects or experience 
aphasia also falls within the purview of the speech therapist

Psychologist

Providing assessment and treatment to assist in management of cancer-related psychological distress. As a member of the 
rehabilitation team, the psychologist also assists other team members when psychological issues, either in patients or 
family members, complicate efforts to provide effective therapy. The goal of consultation of the psychologist with other 
team members is to maximize the benefit derived by the patient during the rehabilitation process

Social worker

Counselling services to patients and families regarding emotional support, community resources, finances, lifestyle 
changes, and treatment participation. In some settings, social workers often serve as leaders for support groups and also 
may provide active assistance in discharge planning activities, such as arranging home care services and transfer to other 
health care settings

Dietitian Teaching patients and family members about the importance of appropriate diet in successful rehabilitation
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from treatment, and the effects of disease progression. 
ready access to medical and surgical specialists, inter-
nists, and intensive care specialists is required to man-
age the complex acute issues which these patients can 
present. An exception to this rule is a subset of patients 
who have developed significant deconditioning after 
systemic chemotherapy, and the rehabilitation goal is to 
improve their function back up to the performance lev-
el at which they would be eligible for their next round 
of systemic chemotherapy. These patients’ planned dis-
charge disposition is to go back to their oncology team 
for further inpatient treatment [20, 21, 22].

In Canada, in 1997, the Ottawa regional Cancer 
Centre began to offer an Oncology rehabilitation Pro-
gram to patients with cancer. The primary goal of this 
program was to improve the quality of life, functional 
performance and psychosocial adjustment of patients 
with cancer who were undergoing active therapy. An 
indoor walking and jogging track, a group exercise 
area, free weights and an array of strength and aero-
bic training machines are available [23]. If the patient 
is eligible for participation, an exercise specialist (an 
exercise physiologist with a relevant degree) com-
pletes a compulsory physical fitness assessment and an 
optional nutritional assessment and determines base-
line values for health-related quality of life. 

In Germany, in turn, rehabilitation is an integral 
part of a comprehensive social security system which 
roots date back to the 19th century. The slogan "reha-
bilitation before retirement" captures the idea of reha-
bilitation as a prevention of early retirement in a nut-
shell. Based on the historical background of the Ger-
man social security system, the German rehabilitation 
system evolved as a specific and independent system 
which is unique and distinct from the system in many 
other European countries where rehabilitation mea-
sures are part of primary health care [24]. Nowadays, 
based on the social laws, rehabilitation measures are 
mainly carried out as inpatient programs in specialized 
rehabilitation clinics, which are staffed with multidisci-
plinary rehabilitation teams. 

The drawback issues of cancer rehabilitation
More rehabilitation professionals (including physiatrists 
– physical medicine and rehabilitation physican, physi-
cal therapists, occupational therapists, and speech and 
language pathologists, social workers) need to have spe-
cific training in the field of oncology rehabilitation. The 
American Academy of Physical Medicine and rehabilita-
tion has developed a Medical rehabilitation Council that 
specifically contains a Cancer Rehabilitation Medical Sub-

specialty Group to help physiatrists share information, 
network, and foster the development of oncology reha-
bilitation [25]. Oncologists and other physicians need 
education on appropriate screening for and referral to 
rehabilitation for cancer patients. This cross-disciplinary 
interaction is an important part of developing and fos-
tering oncology rehabilitation services. Interdisciplinary 
care for oncology patients and cancer survivors needs 
to become part of the standard of treatment. rehabili-
tation and oncology professionals need to find ways to 
work together to provide optimal cancer rehabilitation 
services to the many patients who need them. There is 
clearly a significant deficit in cancer care when rehabilita-
tion is not offered to those who will likely benefit from 
it. Bridging the gap between these two disciplines can 
be challenging but is an important goal to provide the 
best possible care for cancer survivors. By improving 
physical functioning, we can also positively influence the 
survivor’s social and emotional functioning [26]. In some 
cases, a patient-centred approach with an individualized 
comprehensive treatment plan may need to be developed 
for the survivor. This is best accomplished by means of 
an interdisciplinary rehabilitation team that also includes 
expertise in, for example, occupational therapy, nutrition, 
speech–language pathology and exercise physiology.

Weaknesses of the study 
The paper does not take into account the poor acces-
sibility and financing the cancer rehabilitation services 
of the holistic approach in cancer care despite their 
obvious benefits. 

Conclusion

Cancer rehabilitation can occur in various settings, 
depending on the level of disability, extent of disease, 
medical acuity level of the patient, and available ser-
vices. rehabilitation has substantial effects on the 
patients’ physical, psychological, social and existential 
well-being. There is strong evidence that rehabilitation 
is a well-tolerated and safe adjunct therapy that can 
mitigate several common treatment-related side effects 
among cancer patients.
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