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This study aimed to examine and analyze the relationship between the 
physical activity of cancer patients during the hospitalization and the 
change in exercise recognition and restrictions on physical activity in 
depth. In this study, adult cancer patients aged more than 20 years re-
siding in the metropolitan area (such as Seoul, Gyeonggi, and Incheon) 
were selected as a population, and 194 cancer patients from five gen-
eral hospitals located in metropolitan area were selected as subjects 
by the purposive sampling. The relative importance for the effect on the 
physical restriction was greater in the order of the time spent in seden-
tary activities and exercise positive recognition. The relative importance 
for cognitive psychological restriction was greater in the order of nega-
tive exercise recognition, positive exercise recognition, the time spent 

in sedentary activities, the time spent in ordinary daily activities and the 
time spent in intentional movement. In the hospital environment restric-
tion, the facility had a statistically significant effect on the movement 
and positive exercise recognition. But, socio-cultural restrictions were 
not affected by positive exercise recognition. As a result of this study, it 
was found that the physical activity restrictions of the cancer patients 
may affect differently depending on the physical activity level, exercise 
experience, and exercise recognition, requiring the interpretation of the 
physical activity restrictions in various ways.
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INTRODUCTION

Statistics Korea reported that the cancer has been the leading 
cause of death in Korea over the past 34 years. What is worse is 
that that the number of those who die of cancer is much greater 
than the number of those who dies of other diseases, which is at-
tributable to 10% annual increase in the number of cancer pa-
tients due to aging, westernized eating habit, and changes in life 
styles (Statistics Korea, 2018). This high incidence of cancer not 
only increases national medical expenses but also causes pain to 
individual patients, aggravating social confusion. Thus, we should 
put in a great deal of effort to construct an environment to pre-
vent cancers and their recurrence, in addition to treating them ef-
fectively. 

The healing environment contributes to the stability of body 

and mind of patients by providing positive factors for promoting 
the recovery of patients and the factors of the healing environment 
include overall factors regarding the conditions of hospital such as 
confidence in medical teams, improvement of hospital service, in-
troduction of new programs, and space utilization. Recently, hos-
pitals and health care facilities located both at home and abroad 
make efforts to improve facilities for disease prevention and recov-
ery as well as treating diseases, which is the primary purpose of 
hospitals, without being complacent with medical team-centered 
hospitals or function-oriented spatial composition (Beauchemin 
and Hays, 1996). For these changes in healing environment, hu-
man motion, that is, physical activity, plays a pivotal role. Johan 
Huizinga, a cultural anthropologist, mentioned the intrinsic value 
of motion through a message, “The human motion is an instinct, 
and has a natural healing power,” ‘Homo Ludens’ (De Groot, 
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2017). Thus, motion is an essential factor for living to keep and 
improve our health, and exerts a great influence on the quality of 
human life (Davies et al., 2010). Moreover, it has been recognized 
as a crucial factor for patients facing a diversity of diseases, espe-
cially in the process of medical service. Basically, physical activity, 
like motion, has properties to maintain and improve our physical 
and mental conditions. Specifically, previous studies revealed that 
the effect of exercise contributes to recovery of cancer patients 
(Clark et al., 2008; Martin et al., 2009; Meyerhardt et al., 2006; 
Peddle et al., 2008). As such, physical activity is currently consid-
ered more valuable. However, despite of positive effects of physical 
activity, there are many restrictions on physical activities of hospi-
talized patients due to spatial limitation of hospitals. The spatial 
limitation of hospitals imposes restrictions on daily lives of pa-
tients, resulting in a significant decline in their physical functions 
and activities when they are hospitalized (Covinsky et al., 2011). 
Furthermore, in most cases, physical activity and motion not only 
do not constitute a large part of medical service for treatment and 
recovery, but also are excluded because of diverse reasons. Yang et 
al. (2015) reported that professional medical team recognized the 
positive effect of rehabilitation treatment with physical motion on 
the recovery of cancer patients, but in fact they failed to perform it 
due to the spatial limitation of hospitals. 

Most of previous studies conducted on cancer patients have fo-
cused on suggesting the methods of exercise (e.g., aerobic exercise, 
muscle strengthening exercise and combined exercise) and verify-
ing the effects of exercise programs (Persoon et al., 2013), and 
presenting the significance treatment, recovery, and prevention 
(Oechsle et al., 2014; Wiskemann et al., 2014), but there are not 
many studies conducted on the analysis of causes of physical activ-
ity restriction in terms of patient-oriented health care service. 
Moreover, there are few data on the detailed characteristics of hos-
pitalized cancer patients and the cause of the restrictions on the 
physical activity. Thus, this study aimed to examine and analyze 
the relationship between the physical activity of cancer patients 
during the hospitalization and the change in exercise recognition 
and restrictions on physical activity in depth. Especially the re-
sults of analyzing the differences after dividing the patients into 
those who experienced exercise and those who did not will serve 
as reference data required for newly establishing the health care 
service of hospitals and patients-centered service. In addition, this 
study will provide opportunities to reinforce values of the times 
for medical service by verifying that instinctive motion of humans 
play a critical role in improving and maintaining their health after 
clinical treatment and by providing medical service systems capa-

ble of strengthening the instinctive motion of humans. 

MATERIALS AND METHODS

Subjects
In this study, adult cancer patients aged more than 20 years re-

siding in the metropolitan area (such as Seoul, Gyeonggi, and 
Incheon) were selected as a population, and 250 cancer patients 
from five general hospitals located in metropolitan area were se-
lected as subjects by the purposive sampling. A questionnaires 
survey was conducted among the subjects from Mar to May 2017, 
and the 194 questionnaires were finally used for analysis exclud-
ing 56 questionnaires with missing answers or insincere answers. 
General characteristics of the subjects are listed in Table 1. 

Survey tool 
In this study, a questionnaire survey was used to analyze the 

mechanism of physical activity experience and restrictions in the 
hospitalized cancer patients in Korea. For the questionnaire for 

Table 1. Demographic characteristics

Variable No. of cases (%)

Gender
   Male 72 (37.1)
   Female 122 (62.9)
Age
   Below 40s 8 (4.1)
   40s 32 (16.5)
   50s 69 (35.6)
   60s 48 (24.7)
   70s or above 37 (19.1)
Education
   Middle school 51 (26.3)
   High school 93 (47.9)
   College 39 (20.1)
   Undergraduate school or higher 11 (5.7)
Income (KRW)
   2 million or below 81 (41.8)
   2–4 million 46 (23.7)
   4–6 million  44 (22.7)
   6 million or above 23 (11.9)
Marriage
   Married 168 (86.6)
   Unmarried 13 (6.7)
   Others 13 (6.7)
Total 194 (100)

KRW, Korean won (the currency of South Korea).
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exercise recognition, the questionnaire used in the study and the 
questionnaire used in the study by Zhu (2001) was modified and 
supplemented to fit to the contents and subjects in this study; for 
the questionnaire for physical activity restriction, Chang and Yi 
(2018) modified and supplemented to fit to the contents and sub-
jects in this study. After conducting preliminary questionnaire 
survey with 60 cancer patients, the researchers excluded items 
with factor loading of less than 0.5 and finally constructed the 
questionnaire with a total of 42 items, including 5 items for back-
ground, 6 items for medical history, 10 items for exercise recogni-
tion, 8 items for environmental restriction, and 13 for personal re-
strictions. To help subjects understand contents of the question-
naire, the researchers modified and supplemented the contents us-
ing easy-to-understand terms and final questionnaire was reviewed 
by 5 professors in the department of nursing, physical therapy, 
and exercise rehabilitation.

Reliability and validity of the questionnaire
Prior to conducting a questionnaire survey, PhD degree holders 

in nursing, physical therapy, exercise rehabilitation, medicine, 
sports sociology, and exercise physiology reviewed and discussed 
the validity of the contents and the suitability of items through 
experts meetings at our request. Also, validity of collected data 
was finally verified using confirmatory factor analysis. First, prin-
cipal component analysis was conducted to extract constituent 
factors; Varimax was used as an orthogonal rotation method to 
simplify factor loadings; and Kaiser–Meyer–Olkin (KMO) mea-
sure was used as a reference value for the selection of variables for 
factor analysis. Bartlett test of sphericity (χ²) was also used to veri-
fy the suitability of factor analysis used and to identify common 
factors. For the inclusion criteria for items, only extracted factors 
with eigenvalue of 1.0 or more were accepted.

As a result of confirmatory factor analysis, for the exercise recog-
nition, it showed KMO of 0.890, χ² of 1,083.397, eigenvalue of 
5.044 in positive exercise recognition, and eigenvalue of 1.170 in 
negative exercise recognition. For physical activity restriction, it 
showed KMO of 0.625, χ² of 973.351, eigenvalue of 2.376 in 
physical restriction, eigenvalue of 2.179 in cognitive psychologi-
cal restriction, eigenvalue of 2.017 in socio-cultural restriction, ei-
genvalue of 2.206 in facility restriction, and eigenvalue of 1.790 
in program restriction. Cronbach coefficient alpha was used for re-
liability analysis. All factor loadings of 0.5 or more were accepted 
as a reference to select questionnaire items. As a result, five items 
in physical activity restriction were excluded. All factors except 
for these secured validity and reliability coefficient (positive exer-

cise recognition=0.927, negative exercise recognition=0.761, fa-
cility restriction=0.657, program restriction=0.709, cognitive 
psychological restriction=0.783, socio-cultural restriction=0.731, 
physical restriction=0.675).

Data analysis
This study was conducted to analyze the mechanism of physical 

activity experience and restriction in hospitalized domestic cancer 
patients. To this end, the researchers and associate researchers vis-
ited the relevant hospitals to ask for a questionnaire survey and 
explained the purpose of the survey and how to fill out the ques-
tionnaire to subjects in detail. This survey employed a self-admin-
istered questionnaire. Among the data collected, questionnaires 
with unreliable answers, redundant answers and omitted answers 
were excluded. The data which deemed to be reliable were indi-
vidually coded into the computer, and processed to serve the study 
purpose using IBM SPSS Statistics ver. 23.0 (IBM Co., Armonk, 
NY, USA). In addition, the statistical methods such as frequency 
analysis, exploratory factor analysis, reliability analysis, correlation 
analysis, and hierarchical multiple regression analysis, were used 
in this study, and the significance level was set at P<0.05.

Table 2. The effects on physical restriction 

Model Variable
Physical restriction

Standardized 
coefficient (β) t P-value

1 Time spent being sedentary 0.359 5.291 0.001
Time spent in daily maintenance -0.122 -1.772 0.078
Time spent in intentional movement 0.032 0.474 0.636

2 Time spent being sedentary 0.362 5.248 0.001
Time spent in daily maintenance -0.117 -1.684 0.094
Time spent in intentional movement 0.025 0.355 0.723
Exercise period -0.020 -0.156 0.876
Exercise frequency 0.010 0.070 0.944
Exercise intensity 0.056 0.395 0.693

3 Time spent being sedentary 0.343 5.168 0.001
Time spent in daily maintenance 0-.085 -1.256 0.211
Time spent in intentional movement 0.061 0.891 0.374
Exercise period 0.010 0.078 0.938
Exercise frequency -0.013 -0.090 0.928
Exercise intensity 0.163 1.176 0.241
Positive recognition -0.273 -3.846 0.001
Negative recognition 0.111 1.664 0.098

Model 1: physical activity level, F= 9.876***, R ²= 0.121, D-W= 1.512; model 2: 
physical activity+exercise experience, F= 4.959***, R ²= 0.110, D-W= 1.512; model 
3: physical activity+exercise experience+exercise recognition, F= 6.342***, R ²=  
0.181, D-W= 1.512.
***P< 0.001.



https://doi.org/10.12965/jer.1836380.190

Kim JY, et al.  •  Physical activity restriction in the cancer patients

838    http://www.e-jer.org

RESULTS

Hierarchical regression analysis of the effect of physical 
activity, exercise experience, and exercise recognition on 
physical activity restriction 

Prior to conducting hierarchical regression analysis to investi-
gate the effect of physical activity, exercise experience, exercise 
recognition on physical activity restriction, the researchers con-
ducted residual analysis of the regression model. The results 
showed that there were no outliers and that the model did not vi-
olate normality, homoscedasticity, and linearity of the residual. In 
the regression model of physical activity for model 1 (physical ac-
tivity level), model 2 (physical activity+exercise experience), mod-
el 3 (physical activity+exercise experience+exercise recognition), 
F-values were found statistically significant as shown in Tables 
2-5. Thus, the model was considered appropriate because it had 
linearity. 

First, the effects on physical restriction are shown in Table 2. 
The time spent in sedentary activities had a significant positive 
effect on physical restriction (β=0.359, P<0.001). The explana-
tion power for the effect of physical activity on physical restriction 

was 12.1%. After the addition of the variable of exercise experi-
ence, the results of hierarchical regression analysis showed that 
physical activity and exercise experience had a slightly less effect 
on physical restriction in model 2 compared to model 1. For the 
relative importance of the effect, only the time spent in sedentary 
activities had a significant effect on physical restriction (β= 
0.362). Consequently, the explanation power for the effect of 
physical activity and exercise experience on physical restriction 
was 11.0%. After the addition of the variable of exercise recogni-
tion, the results of hierarchical regression analysis showed that 
physical activity, exercise experience, and exercise recognition had 
a greater effect on physical restriction in model 3 compared model 
2. The time spent in sedentary activities (β=0.343) and positive 
exercise recognition (β=-0.273) affected it differently depending 
on importance. Consequently, the explanation power for the effect 
of physical activity, exercise experience, and exercise recognition 
on physical restriction was 18.1%.

Second, the effects on cognitive psychological restriction are 
shown in Table 3. The time spent in sedentary activities (β= 
0.297) and time spent in intentional movement (β=-0.207) had 
significant positive and negative effect on cognitive psychological 

Table 3. The effects on cognitive psychological restriction

Model Variable
Cognitive psychological restriction

Standardized 
coefficient (β) t P-value

1 Time spent being sedentary 0.297 4.407 0.001
Time spent in daily maintenance 0.095 1.391 0.166
Time spent in intentional movement -0.207 -3.032 0.003
Time spent being sedentary 0.284 4.305 0.001
Time spent in daily maintenance 0.072 1.074 0.284

2 Time spent in intentional movement -0.161 -2.397 0.018
Exercise period 0.003 0.020 0.984
Exercise frequency -0.091 -0.642 0.521
Exercise intensity -0.189 -1.390 0.166

3 Time spent being sedentary 0.223 5.422 0.001
Time spent in daily maintenance 0.137 3.277 0.001
Time spent in intentional movement -0.121 -2.871 0.005
Exercise period 0.010 0.129 0.898
Exercise frequency -0.114 -1.286 0.200
Exercise intensity 0.063 0.730 0.467
Positive recognition -0.367 -8.359 0.001
Negative recognition 0.606 14.655 0.001

Model 1: physical activity level, F= 10.557***, R ²= 0.129, D-W= 2.118; model 2: 
physical activity+exercise experience, F= 8.416***, R ²= 0.187, D-W= 2.118; model 
3: physical activity+exercise experience+exercise recognition, F= 53.887***, R ²=  
0.687, D-W= 2.118.
***P< 0.001.

Table 4. The effects on socio-cultural restriction

Model Variable
Socio-cultural restriction

Standardized 
coefficient (β) t P-value

1 Time spent being sedentary 0.100 1.407 0.161
Time spent in daily maintenance 0.133 1.846 0.066
Time spent in intentional movement -0.132 -1.830 0.069

2 Time spent being sedentary 0.092 1.297 0.196
Time spent in daily maintenance 0.116 1.618 0.107
Time spent in intentional movement -0.094 -1.305 0.194
Exercise period -0.076 -0.566 0.572
Exercise frequency -0.101 -0.660 0.510
Exercise intensity -0.046 -0.312 0.755

3 Time spent being sedentary 0.083 1.183 0.238
Time spent in daily maintenance 0.137 1.915 0.057
Time spent in intentional movement -0.068 -0.946 0.345
Exercise period -0.051 -0.382 0.703
Exercise frequency -0.119 -0.783 0.434
Exercise intensity 0.016 0.110 0.912
Positive recognition -0.192 -2.546 0.012
Negative recognition 0.022 0.307 0.759

Model 1: physical activity level, F= 2.830*, R ²= 0.043, D-W= 2.083; model 2: physi-
cal activity+exercise experience, F= 2.923**, R ² = 0.056, D-W= 2.083; model 3: 
physical activity+exercise experience+exercise recognition, F= 3.084**, R ²= 0.080, 
D-W= 2.083.
*P< 0.05. **P< 0.01.
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restriction, respectively (P<0.01, P<0.001). The explanation 
power for the effect of physical activity on cognitive psychological 
restriction was 12.9%. After the addition of a variable, exercise 
experience level, hierarchical regression analysis physical activity 
level and exercise experience level had a greater effect on cognitive 
psychological restriction in model 2 compared to model 1. The 
time spent in sedentary activities (β=0.284) and time spent in 
intentional movement (β=-0.161) affected it differently depend-
ing on importance. The explanation power for this effect was 
18.7%. Similarly, after the addition of the variable of exercise rec-
ognition, the results of hierarchical regression analysis showed 
that physical activity, exercise experience, and exercise recognition 
had a greater effect on cognitive psychological restriction in mod-
el 3 compared to model 2. For the relative importance of the ef-
fect, negative exercise recognition (β=0.606) had the most signif-
icant effect on cognitive psychological restriction, followed by 
positive exercise recognition (β=-0.367), time spent in sedentary 
activities (β=0.223), the time spent in ordinary daily activities 
(β=0.137), and the time spent in intentional movement (β= 
-0.121). And the explanation power for the effect of physical ac-
tivity level, exercise experience level, and exercise recognition on 

cognitive psychological restriction was 68.7%. 
Third, the effects on socio-cultural restriction are shown in Ta-

ble 4. The physical activity did not affect significantly socio-cul-
tural restriction. The explanation power for the effect of physical 
activity on socio-cultural restriction was 4.3%. After the addition 
of the variable of exercise experience, the results of hierarchical re-
gression analysis showed that physical activity and exercise experi-
ence had a greater effect on socio-cultural restriction in model 2 
compared to model 1. However, these effects were not statistically 
significant. The explanation power for this effect was 5.6%. Simi-
larly, after the addition of the variable of exercise recognition, the 
results of hierarchical regression analysis showed that physical ac-
tivity, exercise experience, and exercise recognition had a greater 
effect on socio-cultural restriction in model 3 compared to model 
2. For the relative importance of the effect, only positive exercise 
recognition had a significant effect on socio-cultural restriction 
(β=0.192), and the explanation power for the effect of physical 
activity, exercise experience, and exercise recognition on socio-cul-
tural restriction was 8.0%.

Fourth, the effects of physical activity constraints on the hospi-
tal environment are shown in Table 5. In facility restrictions, 

Table 5. The effects on facility restriction and program restriction in hospital

Model Independent variable
Facility restriction Program restriction

Standardized  
coefficient (β) t P-value Standardized  

coefficient (β) t P-value

1 Time spent being sedentary 0.173 2.572 0.011 0.076 1.087 0.278
Time spent in daily maintenance -0.156 -2.278 0.024 -0.136 -1.907 0.058
Time spent in intentional movement 0.342 5.023 0.000 0.250 3.522 0.001

2 Time spent being sedentary 0.184 2.726 0.007 0.081 1.161 0.247
Time spent in daily maintenance -0.165 -2.424 0.016 -0.162 -2.292 0.023
Time spent in intentional movement 0.323 4.704 0.001 0.268 3.761 0.001
Exercise period 0.038 0.292 0.770 -0.088 -0.659 0.511
Exercise frequency 0.310 2.132 0.034 0.211 1.394 0.165
Exercise intensity -0.288 -2.075 0.039 -0.284 -1.967 0.051

3 Time spent being sedentary 0.192 2.938 0.004 0.056 0.836 0.404
Time spent in daily maintenance -0.193 -2.911 0.004 -0.146 -2.149 0.033
Time spent in intentional movement 0.283 4.239 0.001 0.266 3.886 0.001
Exercise period -0.005 -0.039 0.969 -0.107 -0.842 0.401
Exercise frequency 0.338 2.404 0.017 -0.202 -1.452 0.148
Exercise intensity -0.364 -2.670 0.008 -0.202 -1.452 0.148
Positive recognition 0.283 4.056 0.001 -0.025 -0.354 0.724
Negative recognition 0.036 0.551 0.582 0.313 4.661 0.001

Facility restriction -- model 1: physical activity level, F= 10.768***, R ² = 0.132, D-W= 1.716; model 2: physical activity+exercise experience, F= 6.558***, R ² = 0.147, 
D-W= 1.716; model 3: physical activity+exercise experience+exercise recognition, F= 7.370***, R ²= 0.209, D-W= 1.716. 
Program restriction -- model 1: physical activity level, F= 4.957**, R ²= 0.058, D-W= 1.484; model 2: physical activity+exercise experience, F= 3.921**, R ²= 0.083, D-W= 1.484; 
model 3: physical activity+exercise experience+exercise recognition, F= 6.023***, R ²= 0.172, D-W= 1.484.
**P< 0.01. ***P< 0.001.
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physical activity and exercise recognition had a greater effect on 
facility restriction, and the additional exercise recognition had a 
significant effect on facility restriction (31.3%) and a positive ef-
fect on the time spent in sedentary activities and intentional 
movement (P<0.001). The relative importance was in the order 
of the intentional movement (β=0.453), and the time spent in 
sedentary activities (β=0.370). 

On the contrary, in the facility restriction in the patients who 
did not experience exercise, the effect of the physical activity and 
exercise recognition on the facility restriction had a greater effect 
in model 2 compared to model 1. And the additional exercise rec-
ognition had an effect on the facility restriction (13.9), a positive 
effect on exercise recognition and the time spent in intentional 
movement, and a negative effect on the time spent in ordinary 
daily activities (P<0.05, P<0.01). The relative important was 
greater in the order of the positive exercise recognition (β=0.311), 
the time spent in daily activities (β=-0.263), and the time spent 
in intentional movement (β=0.218).

In program restrictions, the effect of physical activity and exer-
cise recognition had a greater effect on the program restriction in 
model 2 compared to model 1, and the additional exercise recog-
nition had an effect on the program restriction (44.6%), and a 
positive effect on the time spent in intentional movement and 
negative exercise recognition and a negative effect on the time 
spent in ordinary daily activities and positive exercise recognition 
(P<0.05, P<0.001). The relative importance was greater in the 
order of the time spent in intentional movement (β=0.496), neg-

ative exercise recognition (β=0.414), the time spent in ordinary 
daily activities (β=-0.383), and positive exercise recognition (β= 
-0.198). On the contrary, the effect of physical activity and exer-
cise recognition on the program restriction was greater in model 2 
compared to model 1 in the program restriction for the patients 
who did not experience exercise. And the additional exercise rec-
ognition had an effect (6.2%) on the program restriction, and a 
positive effect on negative exercise recognition (P<0.01). 

Correlation analysis between variables
Prior to verifying the relationship between variables established 

in this study, the researchers examined correlation between subva-
riables and performed correlation analysis to confirm multicol-
linearity. As a result, there was significant correlation between 
variables at the level of P<0.01 as shown in Table 6. Also, the 
correlation coefficient between subvariables was found relatively 
satisfactory as 0.08 or less, indicating there was no problem with 
multicollinearity between them. These results indicated that each 
variable was mutually independent.

Specifically, the time spent in sedentary activities had a signifi-
cant positive correlation with physical restriction, cognitive psy-
chological restriction, and facility restriction. The time spend in 
ordinary daily activities had a significant positive correlation with 
the time spent in intentional movement and socio-cultural restric-
tion. The time spent in intentional movement had also a signifi-
cant positive correlation with exercise period, exercise frequency, 
exercise intensity, positive exercise recognition, facility restriction, 

Table 6. Correlation analysis between variables

a b c d e f g h i j k l m

a 1
b 0.088 1
c -0.033 0.161* 1
d -0.004 -0.072 0.135* 1
e -0.082 -0.026 0.181** 0.828** 1
f -0.053 -0.080 0.140* 0.815** 0.857** 1
g -0.041 0.090 0.199** 0.316** 0.302** 0.343** 1
h 0.087 -0.022 -0.019 -0.130* -0.163* -0.191** -0.120* 1
i 0.286** -0.119 -0.128 -0.082 -0.126 -0.073 -0.411** 0.038 1
j 0.239** 0.090 -0.094 -0.319** -0.356** -0.383** -0.380** 0.740** 0.180** 1
k 0.094 0.166* -0.082 -0.309** -0.284** -0.296** -0.233** 0.034 0.190** 0.134 1
l 0.142* -0.099 0.287** 0.141* 0.160* 0.076 0.245** 0.049 0.068 -0.126 -0.031 1
m 0.045 -0.079 0.180* -0.020 0.057 -0.019 -0.031 0.251** -0.047 0.009 0.030 0.230** 1

a, time spent being sedentary; b, time spent in daily maintenance; c, time spent in intentional movement; d, exercise period; e, exercise frequency; f, exercise intensity; g, posi-
tive exercise recognition; h, negative exercise recognition; i, physical restriction; j, cognitive psychological restriction; k, socio-cultural restriction; l, facility restriction; m, pro-
gram restriction.
*P< 0.05. **P< 0.01.
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and program restriction. For exercise period, it had a significant 
positive correlation with exercise frequency, exercise intensity, 
positive exercise recognition, facility restriction, but it had a sig-
nificant negative correlation with negative exercise recognition, 
cognitive psychological restriction, and socio-cultural restriction. 
For exercise frequency, it had a significant positive correlation 
with exercise intensity, positive exercise recognition, and facility 
restriction, but it had a significant negative correlation with nega-
tive exercise recognition, physical restriction, cognitive psycho-
logical restriction, and socio-cultural restriction. For the exercise 
intensity, it had a significant positive correlation with positive ex-
ercise recognition, but it had a significant negative correlation 
with negative exercise recognition, physical restriction, cognitive 
psychological restriction, and socio-cultural restriction. There was 
a significant positive correlation between positive exercise recog-
nition and facility restriction, but there was a significant negative 
correlation between positive exercise recognition and other vari-
ables, including negative exercise recognition, physical restriction, 
cognitive psychological restriction, and socio-cultural restriction. 
For positive exercise recognition, it had a significant positive cor-
relation with facility restriction, but it had a significant negative 
correlation with negative exercise recognition, physical restriction, 
cognitive psychological restriction, and socio-cultural restriction. 
Negative exercise recognition had a significant positive correlation 
with cognitive psychological restriction and program restriction. 
The physical restriction had a significant correlation with cogni-
tive psychological restriction and the facility restriction had a sig-
nificant correlation with the program restriction. 

DISCUSSION

This study was conducted to empirically investigate the mecha-
nism of physical activity experience and restrictions in hospital-
ized cancer patients in Korea. To this end, the researchers analyzed 
how physical activity experience and exercise recognition affect 
the physical activity restriction of hospitalized cancer patients. 

As recent case studies reported that physical activity may be ef-
fective in reducing cancer recurrence and in preventing and recov-
ering from cancer, it positively affects the positive exercise recog-
nition by patients (Meyerhardt et al., 2006). On the contrary, the 
cancer patients tend to not want to move at all due to pain and 
psychological weakness in the event of cancer recurrence or during 
treatment. This weak-willed behavior may cause restrictions to 
exercise recognition (Fadul et al., 2008).

In this study, it was found that in the personal physical activity 

restriction for the amount of physical activity, exercise experience 
and exercise recognition, the time spent in sedentary activities had 
a significant positive effect on physical restriction (β=0.359, P< 
0.001) and cognitive psychological restriction (β=0.297, P< 
0.001). According to the additional variable of exercise experi-
ence, the effect of physical activity and exercise experience on the 
physical restrictions was slightly decreased in model 2. According 
to the additional variable of exercise recognition, the effect of 
physical activity and exercise experience and exercise recognition 
were increased in model 1. The relative importance for the effect 
on the physical restriction was greater in the order of the time 
spent in sedentary activities (β=0.343) and exercise positive rec-
ognition (β=-0.273). The relative importance for cognitive psy-
chological restriction was greater in the order of negative exercise 
recognition (β=0.606), positive exercise recognition (β=-0.367), 
the time spent in sedentary activities (β=0.223), the time spent 
in ordinary daily activities and the time spent in intentional 
movement (β=-0.121). Unfamiliar behavioral habits and desire 
to participate in exercise may induce physical restrictions, and in 
the aspect of socio-cultural restrictions, the changed environment 
in the hospital may also induce the physical restrictions due to the 
absence of companion, limitations in the support from other peo-
ple and the limitations in managers and leaders. In conclusion, 
such phenomena as social and cultural constraints may occur for 
these reasons. In addition, the deterioration of physical and men-
tal conditions experienced in during chemotherapy and other 
medical treatments are considered to limit the establishment of 
surrounding environment enabling active physical activities be-
fore the occurrence of cancer. In prior studies, it was reported the 
that the physical and mental suffering experienced in the cancer 
treatment process made it difficult to maintain a certain level of 
physical condition and to engage in physical activities (Schmitz et 
al., 2010), supporting the results of this study.

However, socio-cultural restrictions were not affected by posi-
tive exercise recognition. In general, forcing cancer patients to ex-
ercise themselves can be another cause of stress to them. Therefore, 
it is important to create an environment in which they can exer-
cise themselves (Mutrie et al., 2007) and to change the exercise 
recognition in positive way through continued motivation by 
family, medical team and exercise experts because it is considered 
to be effective in reducing social-cultural restrictions. 

In the hospital environment restriction, the facility had a statis-
tically significant effect on the movement (β=0.342, P<0.001) 
and positive exercise recognition (β=0.283, P<0.001), implying 
that cancer patients suffering from cancer are positively receptive 
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to physical activity that may be effective for recovery, and even if 
the given environment is insufficient, they feel less restrictions by 
accepting the benefits of exercise through physical activities. In 
addition, the negative exercise recognition arises because cancer 
patients feel unfamiliarity in the new environment of the hospital, 
not the existing exercise environment, even though they have ex-
ercise experiences in the past. For example, a negative exercise rec-
ognition may be formed by feeling resistance to new exercise 
methods recommended by doctors or by being conscious of oth-
ers. Yang et al. (2015) said that that it is a reality that the patients 
cannot practice physical activities due to special restriction of hos-
pital. In addition, it has been reported that the provision of exer-
cise information from hospitals has been limited to “moderate”, 
limiting the actual practice (Lin et al., 2014). It was found that 
the effect of positive exercise recognition and negative exercise 
recognition are inversely related to program restrictions. These re-
sults imply that the patients with positive exercise experience 
tend to rationalize the exercise program provided by the hospital 
even though it is insufficient, whereas negative exercise recogni-
tion adversely affects the exercise program for cancer patients if it 
does not meet the expectation of the patients. In this regard, 
Schwartz (1999) and Kim and Yi (2017) reported that the pa-
tients were reluctant to participate in the program if their exercise 
program did not meet the expectations of the patients. Because 
the patients with serious disease such as cancer have stronger will 
to extend life expectancy and to recover than patients with general 
diseases, they tend to have greater expectations on various inter-
ventions such as nutrition and supplements including exercise. 
Therefore there will be restriction on their participation in exer-
cise if their expectations are not satisfied. In particular, the lack of 
exercise information may limit the participation of patients re-
ceiving chemotherapy in the exercise program (Adamsen et al., 
2004). On the contrary, the increased recognition on the necessity 
of health care due to diagnosis with cancer leads to physical activi-
ties. The amount of their physical activity is higher than that of 
normal middle-aged adults (Liou et al., 2011) and the evidence 
for the effect of physical activity on the prevention of cancer is 
rapidly increasing, suggesting that the physical activity of cancer 
patients is attracting attention as a non-pharmacological interven-
tion during hospitalization (Luctkar-Flude et al., 2009). 

Finally, as a result of analyzing the correlation with the amount 
of physical activity during hospitalization, the time spent in sed-
entary activities affected physical restrictions, cognitive-psycho-
logical restrictions and positive exercise recognition, and the time 
spent in ordinary daily activities and the intentional movement 

were affected by ‘socio-cultural restrictions’ and ‘positive exercise 
recognition and the hospital facility’ respectively. Hospital facili-
ties were not significantly affected by other variables besides exer-
cise recognition. This implies that the exercise experience, which 
is used as an important scale to analyze the restriction on leisure 
participation by the public, can be accepted as a different meaning 
for the cancer patients suffering from pain. In particular, there is a 
limit to understanding is importance from the patients in the 
limited space of hospital. 

Segal et al. (2001) reported that cancer patients confirmed ad-
vantages of exercise and became more physically active through 
physician-based assessment and counseling for exercise program, 
since it puts stress on the cognitive and empirical process in an 
early stage of exercise, and through this process, the physical ac-
tivities affected social support and self-efficacy such as resolving 
problems relating to social support, setting of goals and disability, 
etc. 

As a result of this study, it was found that the physical activity 
restrictions of the cancer patients may affect differently depending 
on the physical activity level, exercise experience and exercise rec-
ognition, requiring the interpretation of the physical activity re-
strictions in various ways. Therefore, analyzing the characteristics 
of hospitalized cancer patients and analyzing why their physical 
activities necessary for recovery are restricted will provide an op-
portunity to improve medical services for cancer patients in a 
practical way, and suggest directions for health and medical care 
services for environment as well as individuals and also to enhance 
the values of medical services. It will also provide an opportunity 
to gain quantitative data to help expand the concept of paradigm 
shift in medical care service. Based on the results of this study, the 
researchers suggest that future studies are conducted to analyze 
the personal characteristics and the hospital environment in detail 
by developing the evaluation paper that can classify the medical 
conditions of the hospitalized cancer patient in future and it will 
be necessary to continue to seek ways to improve physical activity 
restrictions through convergence with other academic disciplines.
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