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The aim of this study was to examine the experience of cancer patients undergoing
rehabilitation, to identify symptoms associated with rehabilitation from cancer, and to
assess the need for rehabilitation services for cancer patients. Cancer patients (n = 402)
at the Asan Medical Center (Seoul, Korea) were enrolled from June to September 2008.
A chart review was used to collect demographic and clinical data, including type of cancer,
current treatment, time from initial diagnosis to screening, and cancer stage. Each
participant provided informed consent and was then given a questionnaire that asked
about experience with rehabilitation, symptoms associated with rehabilitation, and the
need for different types of rehabilitation services. Clinicians recommended rehabilitation
for 8.5% of patients, and 6.7% underwent rehabilitation. Among study patients, 83.8%
had one or more symptoms associated with rehabilitation, and 71.6% of patients with
symptoms wanted rehabilitation management. The need for rehabilitation was associated
with the presence of metastasis, advanced cancer stage, time to diagnosis, and type of
current treatment. Our results provide specific information about particular functional
symptoms and the rehabilitative needs of subgroups of cancer patients. It is suggested to
develope and implement rehabilitation programs for cancer patients.
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INTRODUCTION

Cancer is a problem of global magnitude and concern, and is
the leading cause of death in Korea. According to the Korea Cen-
tral Cancer Registry, about 161,920 new cancer cases occurred
in 2007 (1). There have been notable improvements in the 5-yr
survival rates for all types of cancer combined due to improve-
ments in early diagnosis and development of new treatments
(1). Thus, patient’s quality-of-life has drawn greater attention as
cancer prognoses have improved.

In 1969, Dietz (2) introduced the concept of rehabilitation
programs for cancer patients, and since then many comprehen-
sive rehabilitation services have been developed. In Korea, pa-
tients with bone or soft tissue tumors who have severe physical
impairments, such as brain or spinal cord tumors or amputated
limbs, usually undergo rehabilitation management. However,
there are no comprehensive rehabilitation programs for cancer
patients in general.

Cancer-related symptoms can be due to the disease itself or
to treatments and can occur at any stage of disease (3). Recent
studies have documented a high incidence of various types of
symptoms in cancer patients and these symptoms have adverse
effects on quality-of-life (4-9). However, few studies have focused
on functional problems that are typically managed in rehabili-
tation departments. Lehmann et al. (7) identified rehabilitation
problems encountered by patients according to cancer site; how-

© 2011 The Korean Academy of Medical Sciences.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

ever, the problems experienced by patients were similar regard-
less of sites. No published studies have analyzed the prevalence
of functional problems in relation to type of treatment, stage of
cancer, and presence of metastasis. Thus, the present study of
Korean cancer patients was designed to 1) understand cancer
patients’ perception of rehabilitation, 2) identify the functional
problems that occur in particular cancer patient populations,
and 3) assess cancer patients’ need for rehabilitation services.

MATERIALS AND METHODS

Study design and subjects

We conducted a cross-sectional survey of cancer patients who
were admitted to the Asan Medical Center (Seoul, Korea) be-
tween June and September 2008. Patients who could not under-
stand the questionnaires and inpatients of the Department of
Rehabilitation Medicine were excluded. We surveyed all patients
who met the inclusion and exclusion criteria and who agreed
to participate during the study period.

Study instrument

Data on age, gender, type of cancer, time from initial diagnosis
to screening, cancer stage, and type of current treatment were
obtained from electronic medical records. The type of cancer
was classified according to the involved organ; and the stage
was assessed by TNM staging. Treatment status was classified
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as: 1) initial diagnosis, 2) surgical and post-surgical treatment,
3) radiation therapy, 4) chemotherapy, 5) follow-up or no evi-
dence of disease (NED), and 6) medical treatment of disease
caused by cancer or by cancer treatment.

We asked all participants whether their clinicians had recom-
mended rehabilitation therapy, and whether they had under-
gone rehabilitation therapy before or during the present study.
If a patient indicated that he or she had undergone such thera-
py, we asked the type of therapy with the following options: gait
training, strengthening of muscles, range of motion exercises,
respiratory and pulmonary physical therapy, orthosis and pros-
thetics, training for activity of daily living (ADL), care for lymph-
edema, modality for pain, management of bladder or bowel
problems, and swallowing therapy.

We defined the symptoms associated with rehabilitation based
on common physical and psychological problems in cancer pa-
tients (7). Thus, we asked participants if they had one or more
of the following symptoms: pain, fatigue, anxiety, sleep disor-
der, anorexia, edema, depression, dependent ADL, subjective
weakness, dysphagia, gait disturbance, limitation of range of
motion (LROM). Then, we assessed patients’ subjective need
for rehabilitation. Patients who had one or more symptom(s)
were asked to choose one of the following five levels of need for
rehabilitation to treat each of their symptoms: 1) strongly un-
wanted, 2) unwanted, 3) not sure, 4) wanted, and 5) strongly
wanted.

Statistical analysis

All statistical analyses were performed using the SPSS statistical
package (version 12.0). Descriptive statistics were used to de-
scribe baseline characteristics, and experience of rehabilitation.
There were 10 types of cancer in at least 10 of the 402 enrolled
subjects. A chi-square test was used to compare the frequency of
symptoms for each of these 10 types of cancer (n = 355), cancer
stage (n = 351; patients with leukemia and lymphoma, in which
stage is not determined by the TNM staging system, were ex-
cluded), type of current treatment, and presence of metastasis.

We assessed each patient’s need for rehabilitation for each
symptom, using a score of “1” for “wanted” and “2” for “strongly
wanted”. The total need for rehabilitation was calculated as the
sum of the needs for each symptom.

Univariate and multivariate linear regression were performed
to analyze the relationship between the different variables and
the need for rehabilitation services. Multivariate analysis was
conducted using a stepwise selection method. All reported P
values less than 0.05 were considered statistically significant.

Ethics statement

The protocol was approved by the institutional review board
(IRB) of the Asan Medical Center (IRB number: 2008-0354) and
all patients gave informed consent. Participating patients com-
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pleted demographic information forms and a set of question-
naires with the assistance of a researcher, a process that took
about 30 min.

RESULTS

Demographics

A total of 416 cancer patients who met the study criteria were
asked to participate, and 402 patients (96.4%) completed the
study. Table 1 summarizes the demographic and clinical char-
acteristics of the participating cancer patients.

Experience with rehabilitation

Clinicians recommended rehabilitation therapy for 8.5% of pa-
tients. A total of 11.2% of patients had some rehabilitation man-
agement before our study onset and 6.7% were receiving reha-
bilitation at the time of our study. Fig. 1 shows the types of reha-
bilitation management given to the patients.

Symptom-associated rehabilitation and need for
rehabilitation services

About 83.8% of patients had one or more functional problems,
and 71.6% who had a functional problem indicated that they

Table 1. Baseline demographic and clinical characteristics of enrolled cancer patients
(N=1402

Parameters Mean or No. (%)
Age (yn) 472 £11.8
Gender
Male 172 (42.8)
Female 230 (57.2)
Time from diagnosis (months) 139 £ 185
Metastasis 112 (27.9)
Cancer stage
Stage 1 91 (22.6)
Stage 2 68 (16.9)
Stage 3 66 (16.4)
Stage 4 124 (30.8)
Undetermined 53(13.2)
Current treatment
Initial diagnosis 14 (3.5)
Operation or postoperative care 45(11.2)
Radiation therapy 68 (16.9)
Chemotherapy 191 (47.5)
Medical treatment 47 (11.7)
Follow up on NED state 27 (6.7)
Type of cancer
Breast 83 (20.6)
Leukemia, lymphoma 53(13.2)
Colon 46 (11.4)
Stomach 33(8.2)
Ovary 32 (8.0)
Liver 31(7.7)
Lung 28 (7.0)
Cervix 26 (6.5)
Bone 133.2)
Head & Neck 19 (2.5
Others 47 (11.7)

NED, no evidence of disease.
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“wanted” or “strongly wanted” some rehabilitation manage-
ment or more rehabilitation management if they were already
receiving some. The average (+ SD) number of symptoms per
patients was 4.1 (+ 3.1), and there were no significant differences
in the number of symptoms according to cancer stage or type
of cancer. Fig. 2 summarizes the symptoms associated with use
of rehabilitation and the need for rehabilitation for each symp-
tom.

For each cancer type, there were significant differences in the
prevalence of pain, fatigue, edema, dysphagia, and LROM (Table
2). Pain was the most prevalent symptom in head and neck can-
cer and breast cancer. Fatigue was more often encountered in
breast cancer, and edema of the extremities occurred most often
in cervical cancer and breast cancer. Dysphagia was most often
encountered in head and neck cancer, and LROM was common
in head and neck cancer, bone cancer, and breast cancer.

For each treatment type, there were significant differences in
the prevalence of fatigue, insomnia, motor weakness, and LROM
(Table 3). Compared to other treatment groups, fatigue was most
common in patients given radiation therapy and those in the
NED state, and insomnia was more common in patients being
treated for a disease caused by cancer or by cancer treatment.

ROM exercise

Modality for pain

Therapy of lymphedema
Muscle strenghtening training
Gait training

ADL training

Pulmonary rehabilitation
Bowel & bladder management
Orthosis & Prosthesis
Swallowing therapy

| | | |
10 20 30 40
Number of patients

Fig. 1. Rehabilitation management of studied cancer patients. ROM, range of motion;
ADL, activity of daily living.

Table 2. Prevalence of different symptoms in patients with different types of cancer

Patients being treated for a disease caused by cancer and by can-
cer treatment and those on chemotherapy frequently experi-
enced subjective weakness. Patients being treated for a disease
caused by cancer and by cancer treatment and those receiving
radiation therapy frequently experienced LROM.

Anorexia was the only symptom that was significantly differ-
ent according to cancer stage or presence of metastasis. In par-
ticular, anorexia was more common in advanced stages of can-
cer (Stage 1, 23.9%; Stage 2, 36.2%; Stage 3, 40.3%; Stage 4, 46.8%;
P < 0.05). The prevalence of most symptoms was higher in pa-
tients with metastasis than in those without metastasis, but the
difference was statistically significant only for anorexia (non-
metastasis, 35.2%; metastasis, 47.3%, P < 0.05).

Factors relating to the need for rehabilitation

Univariate analysis indicated that the need for rehabilitation was
positively associated with time from initial diagnosis, presence
of metastasis, stage of cancer, and type of current treatment for
cancer (Table 4). Multivariate analysis indicated that the time
from initial diagnosis and type of current treatment were posi-

Fatigue [ ‘
Musde weakness ‘
Pain ‘
Anxiety ‘
Anorexia
Insomnia
Depression
LROM & Contracture Strongly unwanted
ADL dependency Unwanted
e s
Gait disturbance Strongly wnted
Dysphagia ‘ | | | |
0 10 20 30 40 50 60
Percent of patients

Fig. 2. Symptoms associated with rehabilitation and the need of rehabilitation for each
symptom. LROM, limited range of mation; ADL, activity of daily living.

Symptorns Cancer

Stomach Lung Liver Colon Breast  Head & Neck  Cervix Ovary Hemato. Bone Pvalue
Pain 454 (15  32.1(9 41.9(13)  326(15  57.8(48) 60.0 (6) 50.0(13) 59.3(19) 30.1(16)  38.4(5) 0.024
Fatigue 42.4(14) 428120 61.2(19 43.4(20) 69.8 (58) 60.0 (6) 576 (15 625(20) 452(24) 53.8(7) 0.047
Anxiety 36.3(12) 35.7(10) 54.8(17) 456(21) 51.8(43) 40.0 (4) 423(11)  40.6(13) 434(23) 30.7(4) 0.713
Insomnia 30.3(10) 46.4(13) 41.9(13) 23.9(11) 38.5(32) 50.0 (5) 34.6 (9 46.8(15) 415022  23.0(3) 0.430
Anorexia 424 (14  50.0(14) 41.9(13) 19.5(9) 32.5(27) 60.0 (6) 384100 28.1(9 49.0(26)  30.7 (4) 0.060
Edema 9.013) 17.8 (5) 19.3 (6) 10.8 (5) 36.1 (30) 20.0 (2 423(11)  28.1(9 18.8 (10) 7.6(1) 0.004
Depression 24.2 (8) 28.5(8) 451 (14) 304 (14)  43.3(36) 30.03) 50.0(13) 31.2(10) 30.1(16)  38.4(5) 0.361
Dependent ADL 21.2(7) 17.8 (5) 16.1 (5) 13.0 (6) 31.3 (26) 40.0 (4) 384 (100 343(11) 226(12) 38.4(5) 0.126
Weakness 515(17) 46.4(13) 548(17) 36.9(17)  42.1(35) 50.0 (5) 50.0(13) 59.3(19) 60.3(32)  53.8(7) 0.433
Dysphagia 9.0 10.7 (3) 16.1 (5) 43(2) 6.0 (5) 40.0 (4) 19.2 (5) 3.1(1) 7.5 (4) 7.6 (1) 0.017
Gait disturbance 2428  142(4)  129¢4)  108(6) 1200100 4004 269(7) 15605  150(9) 384(6) 0107
LROM 21.2(7) 14.2 (4) 22.5(7) 19.5(9) 39.7 (33) 40.0 (4) 30.7 (8) 28.1(9 15.0 (8) 38.4 (5) 0.045

c
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Table 3. Prevalence of different symptoms in patients undergoing different cancer treatments

Treatment

Symptoms = = :

Initial Dx OP or Post-OP Radiation Chemotherapy Medical Tx FU on NED Pvalue*
Pain 35.7 (5) 28.8 (13) 54.4 (37) 445 (85) 54.3 (31) 48.1 (13) 0.085
Fatigue 42.8 (6) 44.4 (20) 72.0 (49) 52.8 (101) 57.8 (33) 62.9 (17) 0.036
Anxiety 42.8 (6) 42.2 (19 52.9 (36) 40.3 (77) 50.8 (29) 44.4 (12) 0.498
Insomnia 28.5(4) 31.1(14) 39.7 (27) 35.0 (67) 57.8 (33) 29.6 (8) 0.028
Anorexia 35.7 (5) 22.2 (10) 38.2 (26) 39.2 (79) 52.6 (30) 33309 0.069
Edema 14.2 (2) 15.5 (7) 26.4 (18) 20.4 (39) 24.5 (14) 22.2 (6) 0.726
Depression 28.5(4) 20.0(9) 47.0 (32) 31.9(61) 38.6 (22) 37.0(10) 0.069
Dependent ADL 71(1) 17.7 (8) 30.8 (21) 25.6 (49) 31.5(18) 18.5 (5) 0.240
Weakness 28.5 (4) 31.1(14) 42.6 (29) 54.9 (105) 66.6 (38) 37.0(10) 0.001
Dysphagia 0(0) 4.4(2) 8.8 (6) 9.4 (18) 17.5(10) 11.1 (3) 0.276
Gait disturbance 14.2 (2) 11.1 (5) 20.5(14) 15.7 (30) 22.8(13) 11.1(3) 0.537
LROM 71(1) 13.3 (6) 35.2 (24) 24.6 (47) 36.8 (21) 18.5 (5) 0.016

% with problems (No.). Dx, diagnosis; OP or Post-OP, operation or post-operation; Tx, treatment; F.U on NED, follow up on no evidence of disease; ALD, activity of daily living;

LROM, limitation of range of mation.

Table 4. Univariate linear regression analysis of the need for rehabilitation in cancer
patients

Table 5. Multivariate linear regression analysis of the need for rehabilitation in cancer
patients

Variables Estimated p* Standard error Pvalue Variables Estimated p*  Standard error Pvalue
Age 0.000 0.022 0.995 Onset 0.036 0.014 0.012
Gender -0.017 0.557 0.976 Treatment
Onset 0.040 0.014 0.004 Initial diagnosis -3.276 1.633 0.046
Metastasis -1.348 0.595 0.024 OP or Post-OP -2.672 1.116 0.017
Stage 0.539 0.241 0.026 Radiation therapy -2.147 0.927 0.021
Treatment Chemotherapy -2.795 0.790 < 0.001
Initial diagnosis -3.927 1.626 0.016 K)Ii(;)iga,:‘tErzatment ’3'7_33 1.204 0.002
OP or Post-OP -3.321 1.095 0.003
Radiation therapy -2.486 0.925 0.008 “Estimated  was value of angular coefficient “B” on the straight-line regression Y = a
Chemotherapy -2.956 0.793 < 0.001 + bX. “a”, Intercept(first values); Dependent variable, The need for rehabilitation. OP or
FU on NED -3.575 1.212 0.003 Post-OP, operation or post-operation; F.U. on NED, follow up on no evidence of disease.

Medical treatment -

*Estimated B was value of angular coefficient “B” on the straight-line regression Y = a

“on

+ bX. “a”, Intercept(first values); Dependent variable, The need for rehabilitation. OP or
Post-OP, operation or post-operation; F.U. on NED, follow up on no evidence of disease.

tively associated with the need for rehabilitation (Table 5). Among
the treatment types, the need for rehabilitation was most strong-
ly associated with the type of medical treatment, followed by
radiation, surgery and post-surgical care, chemotherapy, initial
diagnosis, and follow-up on NED state.

DISCUSSION

We surveyed patients with different types of cancer, different
stages of cancer, and undergoing different types of treatment to
assess their experience with rehabilitation, functional problems,
and subjective need for rehabilitation. To our knowledge, this is
the first study to statistically analyze the prevalence of function-
al problems according to type of cancey, type of treatment, stage
of cancer, and presence of metastasis. Only a small number of
our subjects had been recommended for and underwent reha-
bilitation before this study. This result was expected, because
there are currently very few comprehensive rehabilitation pro-
grams for cancer patients in Korea. In fact, many clinicians focus

622  http://jkms.org

on the cancer and ignore functional problems of the patients.
The present study showed that cancer patients often have func-
tional problems and strong needs for rehabilitation. Thus, it is
essential to convince clinicians of this need and that rehabilita-
tive management should be an essential part of cancer treatment.

In our population of cancer patients, there was a high preva-
lence of functional problems. The most prevalent symptom was
fatigue, and this was most common in patients with breast can-
cer and those given radiation therapy. Although we evaluated
fatigue subjectively, without a standardized scale, this finding is
in agreement with several previous studies (4, 6,9, 10). Our pa-
tients who were in the NED state also had a high prevalence of
fatigue.

Muscle weakness (due to disuse, pain, fatigue, and/or neuro-
logic weakness) was the next most common symptom. This con-
dition was most common in patients being treated for a disease
caused by cancer or by cancer treatment and in those who had
many other symptoms. Muscle weakness was also highly prev-
alent in patients undergoing chemotherapy, consistent with
previous studies which showed that chemotherapy agents can
cause neuropathy, myopathy, myalgia, and arthralgia (11, 12).
The prevalence of LROM was highest in patients given radiation
therapy, possibly due to radiation-induced fibrosis (13), and was

DOI: 10.3346/jkms.2011.26.5.619
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also high in patients given medical treatment of disease caused
by cancer or by cancer treatment. In general, there was a high
prevalence of most symptoms in patients undergoing medical
treatment. It is clear that patients receiving medical treatment
were sicker than other patients. Pain was also common in our
cancer patients, particularly those with head and neck cancer,
breast cancer, and ovarian cancer. Consistent with previous stud-
ies, the instances of edema of the extremities, LROM, and dys-
phagia in the present study appeared to be specific to certain
cancer types (13-16). Gait disturbance was highly prevalent in
patients bone tumors (as expected), but was also common in
patients with head and neck cancers. This may be attributable
to the small number of subjects with bone tumors and/or the
more extensive disease of patients with head and neck cancer.
Anorexia was more common in patients with metastatic cancer
and in those with more advanced cancer stages, consistent with
previous studies (6, 17).

Functional problems are common in cancer patients. In the
present study, most cancer patients wanted rehabilitation man-
agement. However, only 6.7% of patients received rehabilitation
and clinicians recommended rehabilitation for only 8.5% of pa-
tients. Hwang et al. (18) reported that unmet needs in patients
with advanced cancer were associated with poor quality-of-life.
Our univariate analysis of the association of the different symp-
toms and treatments of cancer and the need for rehabilitation
indicated that patients diagnosed a long ago, patients with me-
tastasis, patients with more advanced cancer stage, patients with
medical treatment of disease caused by cancer or by cancer treat-
ment, patients who were given chemotherapy, or patients who
were given radiation therapy were more likely to have a strong
need for rehabilitation. Our multivariate regression analysis in-
dicated that only the time from diagnosis and type of treatment
for cancer affected the need for rehabilitation. All of the variables
considered in our study were positively associated with advanc-
ed cancer stage. Because we were unable to recruit many pa-

Initial OPor Chemo Radiation ~ Medical FU on NED
dx Post-0P Tx Tx Tx

0 &

-1+

-2

_3 —

4

Fig. 3. Need for rehabilitation as a function of current status of cancer treatment. The
ordinate indicates estimated B from the multivariate linear regression analysis, with a
high estimated {3 indicating strong need for rehabilitation. Dx, diagnosis; Op, operation;
Tx, treatment; F.U. on NED, follow up on no evidence of disease.

DOI: 10.3346/jkms.2011.26.5.619

tients in the NED state (n = 27), our patients who had longer
times from diagnosis may also have had more advanced-stage
disease. Furthermore, the type of treatment depends on other
variables, such as time from diagnosis, cancer stage, and pres-
ence of metastasis. Patients who received chemotherapy, radia-
tion therapy, and medical treatment usually had longer times
from diagnosis, higher rates of metastasis, and more advanced
cancer stages than those who underwent surgery, post-surgical
care, in the NED state, or atinitial diagnosis. Fig. 3 shows the need
for rehabilitation of patients with each treatment state. Our re-
sults are consistent with other studies which showed that pa-
tients with more advanced cancer have significantly higher lev-
els of need, and unmet needs, than patients with localized dis-
ease (19-21).

Our study had several limitations. First, this survey was retro-
spective and conducted at a single center, so the frequencies of
the different types of cancer were not the same as those in the
general population (1). For example, the incidence of thyroid
cancer is 7.8% in Korea; however, there were so few patients in
our study population with this type of cancer that they were ex-
cluded from analysis. On the other hand, we had a high propor-
tion of patients with lymphoma and leukemia, as expected for a
tertiary cancer center. Thus, our results may not be applicable
to the general cancer patient population. We suggest that each
medical center should study its own population to estimate the
services required for rehabilitation and symptom management.
Second, we did not use a formal scale to assess functional symp-
toms or the need for rehabilitation, so it is difficult to compare
our data with those of previous studies. However, the main ob-
jective of this study was to assess the current status and need for
cancer rehabilitation in Korea, so we focused on problems that
could be addressed in our departments of rehabilitation.

In conclusion, this is the first study to statistically analyze the
prevalence of functional problems in patients with cancer. Fur-
thermore, this study is the first to assess the current status of and
need for cancer rehabilitation in Korea. Functional problems are
common in cancer patients, and although most of our study pa-
tients wanted rehabilitation management, many were not given
the opportunity for rehabilitation. The results of this study pro-
vide specific information regarding the particular functional
symptoms and needs of subgroups of cancer patients. The pres-
ent results may be considered in developing and promoting re-
habilitation programs for cancer patients. In addition, we sug-
gest that future studies evaluate the effects of rehabilitation pro-
grams.
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Cancer Rehabilitation: Experience, Symptoms, and Needs
Yong Mi Kim, Dae-Yul Kim, Min Ho Chun, Jae-Yong Jeon, Gi Jeong Yun, and Moo Song Lee

The quality of cancer patient survival continues to draw greater attention, and cancer rehabilitation has become increasingly
important as part of the treatment. However, comprehensive rehabilitation program is lacking, and there is a little study about
cancer rehabilitation in Korea. We conducted a cross-sectional survey of 402 cancer patients to understand patients' experience of
cancer rehabilitation, their symptoms, and the needs for rehabilitation services. The results revealed that the problems during
physical rehabilitation are common in cancer patients. Albeit the patients’ needs for rehabilitation management, such opportunity
is not provided in general. We also analyzed the prevalence of functional problems and needs for rehabilitation according to the
characteristics, such as the type of treatment, stage, and presence of metastasis. Our present results could provide specific
information for the development and distribution of the rehabilitation programs for cancer patients.
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