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Summary
Background: There was significant evidence to suggest that exercise improves physical function, symptom burden, and quality of life in
predialysis chronic kidney disease (CKD) patients. However, most CKD patients cannot adherence to minimum recommended levels
of exercise.
Objectives: To investigate the level and factors affecting of exercise self-efficacy in predialysis CKD patients.
Design: Exercise self-efficacy was measured using the Exercise Self-Efficacy Scale (ESES). Symptom burden was assessed using the
Leicester Uraemic Symptom Score (LUSS).
Participants: A total of 137 predialysis CKD patients were recruited.
Measurements: Exercise self-efficacy of predialysis CKD patients was the main outcome measure.
Results: The mean score of exercise self-efficacy was 48.85±18.42, at a moderate level. Multiple regression analysis showed that age, daily
physical activity, and symptoms burden were influencing factors of exercise self-efficacy
Conclusion: The level of exercise self-efficacy of predialysis CKD patients needs to be improved urgently. Healthcare providers should
pay special attention to elderly patients, and inform patients to increase their daily physical activity. Those with more complications
should notice the management of their diseases to promote exercise.
Keywords: Predialysis; Chronic Kidney Disease; Exercise Self-efficac; Factors

Introduction
In China, there are about 100 million patients with CKD in different stages, and the prevalence rate of CKD in adults is about 11.8%~13.0%
[1,2]. CKD is increasingly becoming a worldwide health problem, and its drug treatment is becoming more and more mature. In recent
years, it has been found that exercise can also control blood pressure and blood glucose; improve myocardial contractility and physical
fitness [3]. However, CKD patients often lack proper exercise due to proteinuria, chronic malnutrition and falls.

Literature Review
CKD affects 8~16% of the world's population [4]. According to the report of the China Kidney Disease Network, the in-hospital
mortality rate of CKD was 2.6%, which was higher than that of patients without CKD (0.8%) and with diabetes (1.5%) [5]. In
China, most CKD is caused by diabetic mellitus (27.0%) and hypertension (20.8%) [5]. Above-mentioned etiology repeated for a
long period, leading to progression to end stage renal disease (ESRD), which necessitates treatment with renal replacement therapy
such as transplant or dialysis, bring heavy burden to patients and families.
Previous studies found that the decline in physical function in patients with CKD began in the early stage of kidney disease
(namely, without dialysis) and worsened with the loss of renal function. It is associated with increased risk of cardiovascular
disease, muscle atrophy, decreased mobility and lower health-related quality of life [6]. In recent years, the benefits of exercise
in improving the physical function of CKD patients have been increasingly recognized, including delaying access to dialysis [7].
However, the exercise compliance of predialysis CKD patients is only 40%.
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Exercise self-efficacy refers to the confidence of individuals to complete a certain exercise behavior and achieve their goals through their ability [8].
Researches showed that improving the exercise self-efficacy of patients with chronic diseases can increase the amount of exercise [9,10]. However,
at present, there are few studies on the level of exercise self-efficacy and its influencing factors in predialysis patients. Therefore, we performed
the present study to describe the level of exercise self-efficacy and to determine the independent factors associated with exercise self-efficacy in
predialysis CKD patients.

Methods
Design
A single-center cross-sectional study was carried out from October 2018 to April 2019. The specific aims of this study were as follows: (1) to describe
exercise self-efficacy in predialysis CKD patients; (2) to explore the influence of socio-demographics, symptom burdens on exercise self-efficacy.

Sample and setting
The sample size was estimated using G-Power software (version 3.1) with an intermediate effect size of 0.15, a significance level of 0.05, power
analysis of 0.08, and 12 predictive variables. The sample size was increased by 20% to account for the non-response rate. 145 patients were selected
using a convenience sample method. The inclusion criteria were as follows: (1) patients who met the diagnostic criteria of the National Kidney
Foundation (K/DOQI) [11]; (2) patients who did not participate in other exercise-related clinical trials, and (3) patients who could communicate
with each other in writing or language, had no mental and conscious disorders, and volunteered to participate in this study. Patients who received
dialysis (ex. peritoneal dialysis, hemodialysis) or complicated with severe organic diseases will exclude.

Data collection instrument
Data were collected using a questionnaire containing three sections, a socio-demographic, the Leicester Uraemic Symptom Score (LUSS)
and the Exercise Self-Efficacy Scale (ESES).
For socio-demographic, age, gender, body mass index (BMI), employment status, monthly average income, education level, stage of
disease, time of diagnosis, comorbidity and daily physical activity were surveyed.
Symptom burden was measured by LUSS. The LUSS has proved useful and sensitive to change in predialysis CKD patients as an outcome measure
to assess symptoms in cross-sectional studies [12], which assesses the intrusiveness (how much a symptom affects a patient’s life) of 11 symptoms,
including itching, sleep disturbance, loss of appetite, excessive tiredness, pain in bones/joints, poor concentration/mental alertness, impotence/lack of
sex drive, loss of muscle strength/power, shortness of breath, muscle spasm/stiffness and restless legs. Intrusiveness was assessed with options of: “Not
applicable”, “Not at all intrusive”, “Slightly intrusive”, “Quite intrusive”, “Very intrusive’ and “Extremely intrusive”, scored from 0 to 5 [12].
ESES was used to measured exercise self-efficacy. The ESES instrument was developed by Bandura, with a Cronbach`s alpha
coefficient 0.96 [13]. The ESES contains 18 items, each of which targets for situations that may affect the patient engage in regular
exercise. The score of each item is 0-100, 0 means “not at all unconfident”, 50 indicates “moderately confident”, 100 indicates
“highly confident”. The scale consists of three dimensions, namely internal feeling subfactor, competing demands subfactor and
situation/interpersonal subfactor. Total strength for each measure of self-efficacy is then calculated by summing the confidence
ratings and dividing by the total number of items in the scale, resulting in a maximum possible efficacy score of 100 [14].

Ethical considerations
Before signing the consent form, each participant received an oral explanation of the study procedures, risks, and benefits of participation, and the
right to withdraw at any time. Using identification numbers instead of real names for the data record protected participants’ confidentiality.

Statistical analysis
Data were analyzed using the Statistical Package for Social Sciences, version 21.0 (SPSS Inc., Chicago, IL, USA). Descriptive analyses were used to
describe the socio-demographic and study variables. Independent t-tests and one-way analyses of variance (ANOVA) were used to compare the
exercise self-efficacy among the different socio-demographic groups. The Pearson correlation was used to calculate the relationship between exercise
self-efficacy and symptom burden. Stepwise multiple regressions were used to determine the predictive factors of exercise self-efficacy. Categorical
variables were dummy coded before analysis. A P value less than 0.05 was considered significant.

Results
Participant’s characteristics
Variables

Frequency (%)

Age (Year)

Variables

Frequency (%)

Stage of disease

< 65

94 (68.6%)

CKD stage 1

30 (21.9%)

≥ 65

43 (31.4%)

CKD stage 2

34 (24.8%)

CKD stage 3

32 (23.4%)

Gender
Male

78 (56.9%)

CKD stage 4

20 (14.6%)

Female

59 (43.1%)

CKD stage 5

21 (15.3%)
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Variables

Frequency (%)

BMI (kg/m )

Variables

Frequency (%)

Time of diagnosis (year)

2

6 (4.4%)

<1

33 (24.1%)

18.5~24

< 18.5

66 (48.2%)

1~3

19 (13.9%)

> 24

65 (47.4%)

>3

85 (62.0%)

Employment status

Comorbidity

In business

41 (29.9%)

Cardiovascular diseases

71 (51.8%)

Retire

89 (65.0%)

Diabetes

39 (28.5%)

Gout

27 (19.7%)

Unemployed

7 (5.1%)

Average monthly income

Daily physical activity (min)

Poor

12 (8.8%)

< 30

60 (43.8%)

Moderate

88 (64.2%)

30~60

50 (36.5%)

Good

37 (27.0%)

> 60

27 (19.7%)

Education level
Primary school and
below

21 (15.3%)

Junior middle school

46 (33.6%)

Senior school or technical secondary school

31 (22.6%)

College and above

39 (28.5%)
CKD: Chronic Kidney Disease; BMI: Body Mass Index
Table 1: Socio-demographics and clinical characteristics of participants (n=137)

137 patients participated in the current study giving a response rate of 94.48%. 94 (68.6%) were less than 65 years and there were 78 (56.9%) males
and 59 (43.1%) females. 66 (48.2%) participants were normal weight. Only 41 (29.9%) were still in business, and 37 (27.0%) considered their monthly
average income is good. The rest of the socio-demographic and clinical characteristics of the study participants are presented in Table 1.

Exercise self-efficacy
The participant’s average score on exercise self-efficacy was 48.85±18.42 (Range=12.22-93.33), indicating moderate exercise self-efficacy
(Table 2). The score of internal feeling subfactor, competing demands subfactor and situation/interpersonal subfactor is 48.26±20.68,
54.73±18.60 and 43.56±18.31, respectively. The score and sequencing for each item was shown in Table 2.
Score(x±s)

Sequencing

A total score of exercise self-efficacy

Item

48.85±18.42

—

Internal feeling subfactor

48.26±20.68

—

1.When you are feeling tired

39.12±25.01

14

2.When you are feeling under pressure from work

52.92±23.71

9

3.When you are experiencing bad weather

33.28±26.52

16

5.When you are experiencing personal problems

53.87±20.59

8

6.When you are feeling depressed

55.11±21.22

7

7.When you are feeling anxious

55.26±21.49

6

54.73±18.60

—

4.After recovering from an injury that caused you to stop exercising

60.66±22.50

5

8.After recovering from an illness that caused you to stop exercising

64.38±21.40

3

9.When you feel physical discomfort when you exercise

28.18±23.40

17

10.After a vacation

63.43±20.31

4

14.If you don’t reach your exercise goals

67.23±22.58

2

15.Without support from your family or friends

44.49±22.12

11

43.56±18.31

—

11.When you have too much work to do at home

41.97±21.21

13

12.When visitors are present

27.45±24.85

18

13.When there are other interesting things to do

44.67±19.78

10

Competing demands subfactor

Situation/interpersonal subfactor
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16.During a vacation

67.95±20.94

1

17.When you have other time commitments

36.79±21.32

15

18.After experiencing family problems

42.55±20.69

12

Table 2: Score of exercise self-efficacy and each item (n=137)

Factors associated exercise self-efficacy
Variables

A score of exercise self-efficacy

t/F value

P value

< 65

50.94±19.07

1.988

0.049

≥ 65

44.28±16.18
-2.310

0.022

2.952

0.056

0.081

0.923

5.867

0.004

0.939

0.424

2.697

0.034

0.093

0.911

0.636

0.531

Age (years)

Gender
Male

51.96±18.96

Female

44.74±16.97

BMI (kg/m2)
< 18.5

32.31±15.99

18.5~24

50.93±17.67

> 24

48.27±18.79

Employment status
In business

47.93±18.07

Retire

49.17±18.60

Unemployment

50.16±20.71

Average monthly income
Poor

45.69±16.20

Moderate

45.68±17.84

Good

57.41±18.13

Education level
Primary school and below

47.28±16.22

Junior middle school

45.71±16.40

Senior school or technical secondary school

51.58±20.40

College and above

51.23±20.08

Stage of disease
CKD stage 1

55.16±18.28

CKD stage 2

53.09±17.16

CKD stage 3

44.77±17.92

CKD stage 4

46.28±18.08

CKD stage 5

41.77±18.80

Time of diagnosis (year)
<1

47.70±18.69

1~3

48.68±16.94

>3

49.33±18.81

Comorbidity
Cardiovascular diseases

50.31±17.66

Diabetes

46.16±19.72

Gout

48.89±18.69

Daily physical activity(min)
< 30

33.39±10.86

30~60

57.36±13.16

> 60

67.46±11.39

7.238

0.000

CKD: Chronic Kidney Disease; BMI: Body Mass Index
Table 3: Comparison of CKD patient’s exercise self-efficacy among the different socio-demographic and clinical characteristic
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Exercise self-efficacy was significant different among the different age (t=1.988, P=0.049), different gender (t=-2.310, P=0.022), average monthly
income (F=5.867, P=004), stage of disease (F=2.697, P=0.034), daily physical activity (F=7.238, P=0.000; Table 4). The participants who lower 65
years had a significant higher level of exercise self-efficacy than those whose age more than 65 years. Compared to females, the male had higher
confidence in exercising. Higher average monthly income participants had a higher level of exercise self-efficacy than the lower. The participants
with more daily physical activity had better exercise self-efficacy than those with less. Participants with different stages also showed different levels of
exercise self-efficacy (Table 3). No differences were found in BMI, employment status, education level, time of diagnosis and comorbidity (Table 3).

Symptom burden and exercise self-efficacy
The participants’ average score on symptom burden was 19.43±6.51 (Range=11~46), indicating a heavier symptom burden. Person
correlation analysis showed that there was a significant negative correlation between exercise self-efficacy and symptom burden in
predialysis CKD patients, the correlation coefficient r=-0.295 (P<0.01).

Predictive factors of exercise self-efficacy
Stepwise multiple regressions were used to analyze the predicting factors of exercise self-efficacy. Variables showing statistically
significant relationships with exercise self-efficacy were entered as the independent variables. These variables included age, gender,
average monthly income, stage of disease, daily physical activity and symptom burdens, which were dummy coded before analysis
(Tables 3 and 4).
The result showed that age, daily physical activity and symptom burden were significant predictors of exercise self-efficacy. These
variables together explained 60.9% of the variance in exercise self-efficacy (F=33.811; P<0.01, Table 5). The final regression equation
is exercise self-efficacy: 11.392+ (0.158*age) + (16.621*daily physical activity) - (0.429*symptom burden).
Variable

Dummy coded

Age

< 65=1; ≥ 65=2

Gender

Female=1; Male=2

Monthly average income

Poor=1; Moderate=2; Good=3

Stage of disease

Stage 1=1; Stage 2=2; Stage 3=3; Stage 4=4; Stage 5=5

Daily physical activity

<30 min=1; 30~60 min=2; >60 min=3

Symptom burden

Original value
Table 4: Dummy coded for categorical variables
SE

β

t value

P value

11.392

7.483

—

1.522

0.130

Age

0.158

0.080

0.121

1.982

0.050*

Daily physical activity

16.621

1.396

0.688

11.907

0.000

Symptom burden

-0.429

0.179

-0.152

-2.389

0.018

Independent variables

B

Constant

1) SE, standard error. β, standardized regression coefficients
2) R=0.781; R2=0.609; F=33.811; P<0.01
3) The result of P value for age was 0.50, so we incorporated it into the model
Table 5: Predictive factors of exercise self-efficacy in predialysis CKD patients

Discussion
Predialysis CKD patients’ exercise self-efficacy
The result showed that the score of exercise self-efficacy of predialysis CKD patients was 48.85 ±18.42, indicating a moderate
level, which was higher than that of hemodialysis patients [40,(12.22, 58.33), medians and quartiles] [15]. As shown in Table
1, the lower scores were item 1 “When you are feeling tired”, item 17 “When you have other time commitments”, item 3 “When
you are experiencing bad weather”, item 9 “When you feel physical discomfort when you exercise”, Item 12 “When visitors are
present”. Therefore, there are many obstacles such as heavy disease burden and many objective factors in predialysis CKD patients
during exercise. Wang et al. believe that before deciding whether to exercise regularly, individuals will not only measure the
benefits of exercise but also subjectively evaluate whether they can adhere to exercise confidence. Self-efficacy plays a vital role in
the relationship between exercise benefit and behavior change [16]. Bandura et al. also believe that self-efficacy is the key factor
of individual motivation, which mediates the relationship between individual knowledge, skills and experience and subsequent
behavioral changes [17]. Therefore, improve exercise self-efficacy is the prerequisite basis for the behavior change of predialysis
CKD patients, to increase the amount of exercise.
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A qualitative study shows that fatigue, dyspnea, concern about the aggravation of illness caused by overexercising and bad weather were
the main obstacles for predialysis CKD patients to participate in exercise [18]. Zelle et al. considered that healthcare providers should take
into account behavioral and pathophysiological factors (ex. muscle mass or anemia), as well as objective factors, such as weather, traffic, etc.
The interaction of these factors can lead to a reduction in the amount of exercise in predialysis CKD patients [7]. Jhamb et al. proposed that
it is one of the common methods in behavioral change intervention to identify exercise-related barrriers and require healthcare providers
and patients to formulate strategies to overcome these obstacles [19]. Therefore, understanding the patients' obstacles, motivation and
confidence in exercise can enable us to adjust the intervention measures in time, and provide a reference basis for the implementation and
development of behavior change programs for predialysis CKD patients who aim to promote exercise.

Factors associated with exercise self-efficacy
Age
Independent t-test showed that the lower the level of exercise self-efficacy in older patients, the score of exercise self-efficacy was 50.94±19.07
in patients <65 years and 44.28±16.18 in patients over 65 years (P=0.049). Evidence indicated that the incidence of complications such as
anemia, inflammation, malnutrition, and cardiovascular disease increases with age in predialysis patients, resulting in abnormal catabolism
in individuals, including neuromuscular dysfunction, decreased exercise tolerance and reduced cardiopulmonary fitness [20]. The common
symptoms of CKD patients, like muscle weakness, dyspnea, muscle spasm/stiffness, further aggravate this debilitating physical condition.
As time goes by, the above abnormal metabolism may result in the limitation of motor function of patients, not only affect the activities of
daily living, leading to a decline in health-related quality of life, but also further reduce the amount of exercise and form a vicious circle [7].
A cohort study found a decline in motor function at an early stage of kidney disease [21]. Unfortunately, a survey found that in the elderly
population, low exercise is closely related to the faster decline of renal function, which may accelerate the process of dialysis [22]. Therefore,
for elderly patients with CKD, earlier and/or multiple intervention strategies may be needed to prevent and/or alleviate the decline of motor
function and increase their exercise self-efficacy.

Daily physical activity
One-way analyses of variance showed the patients with more daily activity had higher exercise self-efficacy, and the score of exercise selfefficacy with daily activity <30 min was 33.39±10.86 while he scores of 30 min and > 60 min were 57.36±13.16 and 67.46±11.39, respectively.
In our study, daily physical activity is according to American College of Sports Medicine [23], assess the current physical activity levels of
your patients can be quickly achieved using the Physical Activity Vital Sign (PAVS). The PAVS consists of just two questions, one is how
many days per week do you engage in moderate to strenuous exercise, and another is how many minutes do you engage at this level. K/
DOQI guidelines recommend that CKD patients should exercise at least five times a week of moderate-intensity and last at least 30 min
at a time [24]. But a recent study found that only 6.9% of CKD patients met the recommended daily activity levels [25]. This is mainly due
to the lack of clear evidence-based exercise programs for CKD patients and guidance on how to implement exercise management in the
population of CKD patients [26]. In most countries, there is a lack of adequate infrastructure and healthcare providers to promote exercise
programs for CKD patients, which is not part of standard care for patients with kidney disease [26]. Therefore, doctors and nurses in the
department of nephrology should discuss with patients the risks and benefits of exercise to clarify the adverse consequences associated with
lack of exercise and inform patients that exercise is usually safe and feasible. Even moderate exercise can benefit.

Symptom Burden
Person correlation analysis showed that the higher the symptom burden, the lower the exercise self-efficacy. The kidney is involved in the
regulation of multiple systems in the body, renal abnormalities can lead to multiple system disorders, leading to a variety of complications,
including metabolic acidosis, anemia, mineral and bone disorder, hypertension. Nonspecific symptoms also include fatigue, anorexia,
itching, nausea and vomiting, muscle spasm, edema and shortness of breath [27]. These symptoms promote each other and accelerate
the decline of motor function in patients with CKD. Previous studies had shown that exercise can enhance cardiopulmonary endurance,
regulate blood lipids, improve inflammation, and delay the progress of CKD [28]. Therefore, the challenge for renal health care is how to
evaluate the diversity of symptoms and the level of exercise self-efficacy of CKD patients, to develop corresponding exercise prescription to
reduce or even prevent the occurrence of disease symptoms.

Study limitations
This study has several limitations. First, the data were collected cross-sectionally, which makes it difficult to interpret any cause-effect relationship. In
addition, we lack the evaluation of patients’ drug and dietary restrictions, and the use of some antihypertensive drugs may affect patients’ enthusiasm
to participate in exercise, and malnutrition caused by protein intake may also be one of the factors for patients’ refusal to exercise. Therefore, future
studies can further explore the effects of drugs and diet on exercise self-efficacy in dialysis patients. Second, we enrolled patients in a single center
that could decrease the generalisability of the results to other predialysis CKD patients. Third, caution is needed when expanding and interpreting
our research results due to the lack of prior research measured with SEE. Despite these limitations, our study is the first study assessing exercise
self-efficacy among predialysis CKD patients in the Shanghai area. The results of this study can be compared to other national or disease of exercise
self-efficacy and used as basic data to develop exercise promotion programs for patients with CKD.
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Implications for Practice
The association between lack of exercise and poor prognosis is well verified for predialysis CKD patients. However, previous studies
found that the exercise compliance of predialysis CKD patients was not ideal. Exercise self-efficacy is a main psychological factor
affecting predialysis CKD patients to participate in exercise. This study showed that the exercise self-efficacy of predialysis CKD
patients is in the moderate level, which is closely related to age, daily physical activity and symptom burden. Healthcare providers
should carry out clinical work on the basis of comprehensive assessment of patients’ needs, pay attention to the promoting effect of
exercise self-efficacy on physical function rehabilitation, strengthen emotional support to patients, and enrich their coping strategies.
Fundamentally improve patients’ compliance with exercise.

Conclusion
The level of exercise self-efficacy in predialysis CKD patients is suboptimal. Age, daily physical activity and disease symptoms are
the influencing factors of exercise self-efficacy were found to be the most problematic, which provides a starting point for health
providers. When conducting exercise prescription, special attention should be paid to the elderly patients, and patients should be
told to increase their daily physical activity, and those with more complications should pay attention to the management of their
diseases to promote patients to increase the amount of exercise. Future research will require a longitudinal study and a cohort
approach to obtain a deeper understanding of different factors with exercise self-efficacy in predialysis CKD patients.
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