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Abstract
Aim: End-stage renal disease (ESRD) not only threatens a patient’s life expectancy but also burdens the
family and society with medical expenses. The mortality and prevalence rates are extremely high in Taiwan.
Thus, this articleinvestigated the effectiveness of an innovative self-management program on the physiology,
psychology, and management of patients with pre-ESRD.

Methods: This study was designed as a randomized, controlled trial and was set in the department of
nephrology in a regional teaching hospital in Taiwan. In total, 112 patients with pre-ESRD were assigned
randomly to either an experimental (n = 67) or a control (n = 45) group. The baseline data collection
included physiological indicators, psychological factors (depression, anxiety), and measures of self-efficacy
and self-management. Routine hospital care was provided for the control group after the pretest and an
innovative self-management intervention was used in the experimental group for 4 weeks after the pretest.
The effectiveness of the intervention was evaluated 3 months later.

Results: Improvements in the physiological indicators, such as blood urea nitrogen and creatinine, and the
psychological indicators, such as depression, self-efficacy, and self-management, reached statistical
significance.

Conclusion: The innovative self-management program effectively decreased patients’ functional indicators
(blood urea nitrogen, creatinine) and level of depression and enhanced their self-efficacy and self-
management.
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INTRODUCTION

The 2013 United States Renal Data System Annual
Data Report showed that the incidence of chronic kid-
ney disease (CKD) in the general population in the USA

was 14%. Most persons did not realize that they had
the disease and the mortality rate of patients with CKD
was 118 deaths per 1000 patient years. The number of
newly reported cases of end-stage renal disease (ESRD)
in 2013 was 117,162 and the incidence rate was
363 per million per year (USRDS, 2015). The incidence
and prevalence of ESRD have been high in Taiwan for
many years and the country has been dubbed “the king-
dom of dialysis.” The incidence of patients receiving
dialysis in Taiwan in 2010 was 361 per million per
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year. Although patients with ESRD accounted for only
0.15% of the total number of the insured population,
they consumed up to 7.2% of healthcare resources
(Health Promotion Administration, Ministry of Health
and Welfare, Taiwan, 2008). The high prevalence and
incidence of CKD and ESRD are a serious global
problem.

Chronic kidney disease usually is divided into five
stages: (i) Stage 1: normal renal function with mild pro-
teinuria. Kidney damage with a normal or relatively
high estimated glomerular filtration rate (eGFR)
(≥90 mL/min/1.73 m2); (ii) Stage 2: a mild reduction in
the eGFR (60–89 mL/min/1.73 m2) with kidney dam-
age; (iii) Stage 3: a moderate reduction in the eGFR
(30–59 mL/min/1.73 m2); (iv) Stage 4: a severe reduc-
tion in the eGFR (15–29 mL/min/1.73 m2); and
(v) Stage 5: ESRD, with an eGFR of <15 mL/min/
1.73 m2 (USRDS, 2015). A report from the National
Health Research Institutes of Taiwan indicated that
~6.9% of Taiwanese who are aged ≥20 years suffer
from stages 3–5 CKD (Hsu et al., 2006), but the per-
centage of patients who knew about their disease was
low. Only 8% of patients with stage 3 CKD and 25%
of patients with stage 4 CKD were aware of their kid-
ney problems. Moreover, only 71.4% of patients with
ESRD knew that they had renal disease and the mortal-
ity rate and the risk of developing cardiovascular dis-
ease were 83% and 100%, respectively (Wen et al.,
2008). Therefore, if there was an effective intervention
that could be started early by health professionals, then
the progression to ESRD that requires dialysis could be
delayed.

Patients with CKD have to coexist with the disease
and adapt to it. The disease can have long-term devas-
tating effects on a patient’s physical health, emotions,
family, lifestyle, and relationships (Tong et al., 2009).
Lorig and Holman (2003) defined “self-management”
as the ability of patients with a chronic disease to under-
take health-promoting behaviors and to be responsible
for the management of their daily life. Barlow, Wright,
Sheasby, Turner, and Hainsworth (2002) believed that
patients should manage their symptoms, treatments,
physical and psychosocial status and adjust their life-
style in order to coexist with their chronic disease.
Patients with CKD must learn to self-manage their dis-
ease and maintain a balanced and comfortable life
(Lin, 2011).

Self-management has been conceptualized as a subset
of self-care behavior. Focused on managing the actual
or potential impact of disease, the concept of self-
management of a disease includes the self-care

behaviors of self-monitoring, symptom management,
and other related concepts. Self-efficacy is the modera-
tor or mediator of the concept of self-management
(Richard and Shea, 2011). A study that investigated the
factors that are associated with self-management behav-
iors in patients with diabetic nephropathy found that
there was a highly positive correlation between self-
efficacy and self-management and that self-efficacy pre-
dicted better self-management (Ho, 2012). Another
study showed that patients with CKD and high self-
efficacy had the potential to improve health outcomes
(Wells and Anderson, 2011). The case management
model (Ni, 2011), the case management model of
empowerment through conceptual development (Chen,
2010), and the self-regulation theory-centered self-
management program (Lin, Tsai, Lin, Hwang & Chen,
2013) all were applied to patients with CKD and the
results showed differences in self-efficacy in these
patients. Curtin et al. (2008) studied the correlation
among self-efficacy, physical and mental function, and
self-management in 174 patients with CKD and found
that self-efficacy was significantly related to self-
management behaviors, such as communication with
caregivers, partnership in care, self-care, and medication
adherence.
In 2006, Taiwan implemented pre-ESRD preventive

plans and patient education programs for patients with
kidney disease, but these plans did not highlight a self-
directed role for patients with chronic disease, so that
patients’ health behaviors could not really be changed;
therefore, an innovative intervention has become neces-
sary. Many systemic literature reviews regarding
chronic disease have indicated that self-management is
more effective than traditional health education for
changing patients’ behaviors (Lorig and Holman,
2003). Patients with pre-ESRD was one group of
patients with CKD whose disease progressed rapidly.
Few interventional studies have been conducted with
this population in clinical settings, but intervention is
necessary in order to delay the progression to dialysis
(Lin, Yang, Hwang, & Sung, 2013b).
Anxiety and depression are common psychological

problems in patients with CKD. Fatigue, complex treat-
ment regimens, related side-effects, and the liquid diet
restrictions that are followed by patients with CKD all
have a psychological impact and result in a feeling of
uncertainty. Self-management programs have been
widely applied to chronic disease education programs,
which are designed to delay deteriorating kidney func-
tion, preclude depression, and improve one’s quality of
life. In addition to physical discomfort and
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psychological problems, patients must adapt to the
social impact of, and implications resulting from,
chronic disease (Tong et al., 2009). The symptoms of
depression in patients with CKD are very similar to ure-
mic symptoms, such as a loss of appetite, sleep distur-
bances, fatigue, and gastrointestinal dysfunction, and
thus are not easy to diagnose (Amira, 2011; Hedayati
and Finkelstein, 2009). Bautovich, Katz, Smith, Loo,
and Harvey (2014) indicated that 20% of patients with
CKD could suffer from depression, with a reduced qual-
ity of life and treatment compliance and increased risk
of hospitalization and mortality. The prevalence of
depression in patients with CKD was ~20–30% and the
severity of depression was aggravated by the progres-
sion of the disease (Bossola et al., 2010).

For renal healthcare personnel, helping patients with
CKD to control their existing chronic disease might
effectively delay the progression of that disease and
enable them to respond to the psychological impact of
it. Studies of CKD using self-management programs
based on self-efficacy are few in number and group
health education, including the sharing of experiences
among patients, is also lacking in traditional health edu-
cation programs. Health instructions are unilaterally
and randomly provided to individuals by nurses or case
managers in writing or verbally.

METHODS

Aim
The aim of the current study was to use an innovative
self-management intervention that was based on self-
efficacy in order to explore its effectiveness on the physi-
ological indicators (renal function), psychological
parameters (e.g. self-efficacy, anxiety, and depression),
and management.

Design
This study was designed as a randomized, controlled
trial.

Study population
The study’s participants were patients with pre-ESRD in
the Department of Nephrology in a regional teaching
hospital in Taiwan, single-blind, and randomly assigned
into an experimental or control group by using a ran-
dom number table (with 45 participants in the interven-
tion group and 67 participants in the control group).
They were researcher-enrolled participants and assigned

participants to interventions. An innovative self-
management intervention was used to explore the dif-
ferences in clinical management indicators, self-efficacy,
self-management, and improvement in anxiety and
depression between groups. The inclusion criteria were:
(i) patients with a diagnosis by a physician of stage 3b-5
CKD for >3 months; (ii) clear consciousness and with-
out mental illness; (iii) the ability to speak Mandarin
and Taiwanese and willing to participate in the current
study; (iv) aged ≥20 years; and (v) attended at least
three out of the four group activities. The exclusion cri-
teria were: (i) renal replacement therapy; (ii) cognitive
dysfunction or the inability to understand the question-
naire; and (iii) mental illness, such as severe depression
or schizophrenia, based on the medical history.

Sample size
G-Power 3.1.2 was used to calculate the sample size
(Faul, Erdfelder, Buchner, and Lang, 2009) on the basis
of an effect size of 0.35 in the past literature (Lii, Tsay,
and Wang, 2007). The required number in the sample
was at least 68 (34 people in each group) according to
power = 0.80, α = 0.05, and an effect size = 0.35,
according to the two-tailed test. Moreover, the rough
estimate of the attrition rate was 20%; therefore, the
total sample required was at least 82 people (41 people
in each group).

Usual care
Routine care in the current study was defined as routine
blood tests every 3 months for patients with pre-ESRD,
as well as traditional health education that was pro-
vided by nurses or case managers who offered health
guidance for 5–10 min during each visit, according to
their patient’s individual blood test results. At present,
the clinical case management of CKD is based on the
national health insurance payment system, which
focuses on health education and which is unable to
highlight the patient’s self-directed role in disease
control.

Innovative self-management intervention
Self-efficacy as a theoretical framework and problem-
centered approaches was used to encourage patients to
set personal goals. The experiences that were shared by
peers, an information manual, a consultative frame-
work, and the application of self-confidence and
empowerment skills were used to develop patients’ self-
confidence in order to help them to actually execute
self-care practices. The course included a video, a group
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trainee manual about self-efficacy, and the management
of CKD (Lee et al., 2014), participation in the self-effi-
cacy-enhancing program, and telephone interviews.
Small-group interventions (10–15 patients per group)
were held once per week for 1 month. Each intervention
lasted for 100 min, including a 90 min group discussion
and a 10 min video.

Instruments
The post-test (program effectiveness) was conducted
when the patients saw a physician after 3 months and
the performance indicators included renal function,
anxiety, depression, self-efficacy, and self-management.

Demographic and disease characteristics
The demographic characteristics included the patients’
age, time since the diagnosis of kidney disease, CKD
stage, sex, educational level, religion, marital status,
occupation, living conditions, and medication history.
The laboratory tests included blood urea nitrogen
(BUN), creatinine, eGFR, and electrolytes, including cal-
cium, phosphorus, sodium, and potassium.

Hospital Anxiety and Depression Scale
The Hospital Anxiety and Depression Scale was devel-
oped by Zigmond and Snaith (1983) for people with
physical illness. The scale has 14 questions, including
seven questions on anxiety and seven questions on
depression, and the questions are arranged in a stag-
gered pattern: odd questions to measure the level of
anxiety and even questions to measure the level of
depression. A Likert scale of scores from 0–3 is used to
score each item and the total score ranges from 0 to
21 for each subscale; the higher the score, the greater
the degree of anxiety or depression. A score of ≤7 indi-
cates no anxiety or depression. Scores of 8–10 and ≥11
indicate that patients have suspected cases of anxiety or
depression or have been determined to have anxiety or
depression, respectively. This scale has been used widely
in various studies. Martin, Tweed, and Metcalfe (2004)
conducted a reliability and validity analysis of the scale
in 160 patients with ESRD and the result showed that
the Cronbach’ s α for the overall scale, the anxiety sub-
scale, and the depression subscale was 0.87, 0.83, and
0.73, respectively. A Chinese version of the hospital
anxiety and depression scale was used with persons
with dialysis in Taiwan and its Cronbach’s α for the
anxiety and depression subscales was 0.96 and 0.95,
respectively, with good internal consistency (Chen,
Kuo, Chang, Liu, and Hsu, 2007). Therefore, this scale

was suitable to measure mental health status as a result
of disease management in patients with CKD.

Chronic Kidney Disease Self-efficacy
Instrument
This psychometric instrument was developed to assess
the self-management of disease in 594 patients with
early CKD by Lin et al. (2012) and has been used to
measure self-confidence in the ability to manage disease
in patients with CKD. The scale has 25 questions and
scores range from 0 to 10 and reflect the level of confi-
dence: 0: “Completely without confidence;” 10:
“Completely confident.” The total score ranges between
0 and 250 and the higher the score, the greater the
patient’s confidence in controlling a certain behavior in
the disease management program. An exploratory fac-
tor analysis (EFA) was conducted on this scale and four
subscales were extracted: autonomy, self-integration,
problem-solving, and seeking social support. Its factor
loading and explanation of total variance were
0.56–0.97 and 64.35%, respectively, and the Cron-
bach’s α for the four subscales was 0.84–0.90. After
2 weeks, the test–retest reliability coefficient was 0.72
(P < 0.001) and the average value of the content valid-
ity index (CVI) was 0.89 (Lin et al.). This scale was used
for patients with CKD in Taiwan and the average value
of the CVI was 0.96. The Cronbach’s α for this scale
was 0.76, indicating that this scale had good reliability
and validity (Wu, Lu, and Lin, 2012). This scale was
used to measure the level of self-confidence about self-
efficacy in patients with pre-ESRD in the current study.

Chronic Kidney Disease Self-management
Instrument
This scale is used for patients with early CKD and
includes four subscales: self-integration, problem-solv-
ing, seeking social support, and compliance with the
recommended program (Lin, Wu, Wu, Chen, & Chang,
2013c). The Likert scale of scores is from 1 to 4 and the
meaning of the different scores is 1: “Never;” 2: “Some-
times;” 3: “Usually;” and 4: “Always.” There are
29 questions and the total score ranges from 1 to 116;
the higher the score, the better the self-management. Lin
et al. (2013a) used this scale to assess 252 patients with
stage 1–3 CKD in Taiwan and an EFA and principal
component analysis were conducted. The results
showed that the KMO = 0.92, the loading of the four
subscales ranged from 0.57 to 0.87, explained the vari-
ance of 60.51%, and the Cronbach’s α for the overall
scale was 0.77–0.92. After 2 weeks, the test–retest
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reliability coefficient was 0.72 (Lin et al., 2013c). This
scale has been used widely in many CKD studies; the
values of CVI were 0.97 (Ni, 2011) and 0.96 (Chen,
2010) and the Cronbach’s α was 0.95 (Chen; Ho, 2012)
and 0.96 (Ni). The Cronbach’s α of the four scales was
0.81–0.95 (Chen) and 0.81–0.96 (Ni). The value of the
CVI in the current study was 0.98, and after the post-
test, the Cronbach’s α was 0.96. Therefore, this scale
was suitable to measure the ability for self-management
in patients with CKD in the current study.

Ethical considerations
The current study was approved by the institutional
review board of the enrolled medical institution (serial
no.: CTH-102-3-1-007) in order to protect the study
participants’ human rights. After the researchers
explained the study and the participants signed the
informed consent form, they were invited to join the
study. All the study’s participants were voluntary. Their
data were anonymously coded for questionnaire compi-
lation and data analysis. The investigators’ phone num-
bers were provided to the participants and they were

informed that they could withdraw from the study at
any time without any consequence.

Data analysis
IBM SPSS Statistics for Windows v. 20.0 (IBM Corpo-
ration, Armonk, NY, USA) was used for archiving and
statistical analysis. The statistical methods included
descriptive statistics (frequency distributions, percent-
ages, means, and standard deviations); inferential statis-
tics (independent samples t-tests and chi-squared tests
and ANCOVA). A generalized linear model was used to
analyze the effectiveness after the intervention. Figure 1
shows the recruitment process for this randomized con-
trol trial.

RESULTS

Baseline participant characteristics
A total of 112 participants completed the pretest,
45 participants in the experimental group and 67 partic-
ipants in the control group. Nine patients in the experi-
mental group withdrew from the study, as did

Usual care lost (n = 13) 

-Not meeting (n = 4) 

-Not back to the clinic (n = 3) 

-Hospitalization (n = 2) 

-HD (n = 4) 

Post-test (n = 54)
Three months after the routine

intervention   

Usual care plus lost 

-did not complete group

 activities (<3 times) (n = 9)

-Hospitalization (n = 1) 

-Not feeling well (n = 1) 

-Occupied with other things (n = 6) 

-PD (n = 1) 

Attrition rate = 20% Attrition rate = 19.4%

Randomization

Patients meeting the study 
criteria (n = 120)

Refused (n = 8)

Agreed to participate in the study
(n= 112)

Usual care only
Pretest control group (n = 67)

Post-test (n = 36)
Three months after the

self-management intervention   

Usual care plus intervention
Pretest experimental group (n = 45) 

Analysis

Allocation

Follow-up

Figure 1 Process of participant
recruitment.
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13 patients in the control group. Three months after the
intervention, a total of 90 patients completed the post-
test, 36 participants in the experimental group (39.5%)
and 54 in the control group (55.5%). The total drop-
out rate in the post-test was 19.6% and the drop-out
rates of the experimental and the control groups were
20% and 19.4%, respectively.

The mean age of the participants was 70.16 years
(standard deviation, SD = 11.6) and the average time
since diagnosis of CKD was 4.29 years (SD = 5.61).
The patients with Stage 3b CKD (n = 45, 40.2%) out-
numbered those in stages 4–5 and most of the patients
were male (n = 69, 61.6%). Most of the patients had a
primary school education (n = 59, 52.7%).

The independent samples t-test and chi-squared test
were used to detect differences in the baseline character-
istics between the two groups and the results showed
that there was a significant difference in the medication
use in terms of the use of Chinese medicine (X2 = 7.64,
P = 0.006). Twelve patients in the experimental group
used Chinese medicine. The other demographic and dis-
ease characteristics showed no significant difference
between group (Table 1).

Description and comparison of the outcome
indicators for the two groups in the pretest
before the intervention
The outcome indicators of the two groups on the pretest
were self-efficacy, anxiety and depression,social sup-
port, and self-management. Before the intervention,
only self-efficacy showed a significant difference
between the two groups and there was no significant
difference in the other indicators (Table 2). The average
total score for self-efficacy for all on the pretest was
115.29 (SD = 60.33). The average total score for self-
efficacy in the experimental group was 131.33
(SD = 54.04), higher than that in the control group
(score = 104.51, SD = 62.33). This statistically signifi-
cant difference (t = −2.35, P = 0.02) indicated that the
experimental group had greater self-confidence in the
control of CKD than the control group before the inter-
vention. The other comparisons of the outcome indica-
tors between groups on the pretest showed no
significant difference (Table 2).

Physiological indicators after the intervention
An ANCOVA was used to analyze the difference in
BUN between the experimental and the control groups
after the self-management intervention. The results
showed that the mean score for the experimental group

was 37.7 (SD = 18.23), lower than that of the control
group (score = 42.26, SD = 24.64). This difference was
significant (F = 23.58, P < 0.001, partial eta2 = 0.234).
The difference in creatinine between the groups was
also significant after the self-management intervention.
The results showed that the mean score of the experi-
mental group was 2.96 (SD = 2.14), lower than that of
the control group (score = 3.04, SD = 2.17), and that
the difference between the two groups was statistically
significant (F = 5.40, P = 0.023, partial eta2 = 0.066).
There was no significant difference in the other indica-
tors (Table 3).

Depression, anxiety, self-efficacy, and self-
management after the intervention
An ANCOVA was used to determine the difference in
the average scores of depression between the experimen-
tal and the control groups after the self-management
intervention. The results showed that the average score
of the experimental group was 2.39 (SD = 2.71), lower
than that of the control group (score = 4.25, SD =2.88),
and that the difference between the two groups was sta-
tistically significant (F = 5.44, P = 0.022, partial eta2 =
0.065). The average score for self-efficacy in the experi-
mental group was 220.5 (SD = 20.44), higher than that
in the control group (score = 127.46, SD = 61.9), and
that the difference was statistically significant
(F = 44.42, P < 0.001, partial eta2 = 0.36). The average
score for self-management in the experimental group
was 89.14 (SD = 9.45), higher than that in the control
group (score = 63.87, SD = 13.66), and that the differ-
ence was also statistically significant (F = 18.35,
P < 0.001, partial eta2 = 0.190). The other variables
between groups were not statistically significant
(Table 4).

DISCUSSION

This study explored the effect on the renal function of
patients with pre-ESRD after an innovative, self-effi-
cacy-centered, self-management intervention. The
results showed that the average values of BUN and cre-
atinine were 37.7 mg/dL and 2.96 mg/dL, respectively,
in the experimental group 3 months after the interven-
tion; these were lower than those in the control group.
This implied that the 3 month innovative self-
management intervention was significantly more effec-
tive than traditional education in decreasing BUN and
creatinine. Studies regarding self-management interven-
tion in patients with pre-ESRD that showed a significant
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Table 1 Comparison and analysis of the demographic data of the participants between groups in the pretest

Experimental group (n = 45) Control group (n = 67)
Variable Mean (SD) or N (%) Mean (SD) 2/t χ2/P

Age 67.82 (9.43) 71.73 (12.68) 1.77 0.080
Years since diagnosis of renal disease 3.70 (3.64) 4.68 (6.61) 0.91 0.367

CKD stage 2.09 0.148
3b 22 (48.9) 23 (34.3)
4 12 (26.7) 25 (37.3)
5 9 (20.0) 18 (26.9)

Sex 1.67 0.196
Male 31 (68.9) 38 (56.7)
Female 14 (31.1) 29 (43.3)

Level of education −2.45 0.160
Primary education 17 (37.8) 23 (34.3)
Junior high school 9 (20.0) 12 (17.9)
High school and higher degree 14 (31.1) 10 (14.9)

Religion 0.26 0.798
Buddhism 9 (20.0) 11 (16.4)
Taoism 32 (71.1) 54 (80.6)
Other religion 4 (8.9) 2 (3.0)

Marital status −0.26 0.789
Unmarried 1 (2.2) 5 (7.5)
Married 38 (84.4) 46 (68.7)
Widowed 6 (13.3) 11 (16.4)

Current occupation 0.70 0.403
No 34 (75.6) 55 (82.1)
Yes 11 (24.4) 12 (17.9)

Living status 0.84 0.360
Alone 3 (6.7) 8 (11.9)
With family 42 (93.3) 59 (88.1)

Medical history
Hypertension 0.35 0.852

No 8 (17.8) 11 (16.4)
Yes 37 (82.2) 56 (83.6)

High blood sugar 0.19 0.664
No 20 (44.4) 27 (40.3)
Yes 25 (55.6) 40 (59.7)

High LDL-C 0.49 0.485
No 36 (80.0) 57 (85.1)
Yes 9 (20.0) 10 (14.9)

High cholesterol 0.97 0.325
No 31 (68.9) 40 (59.7)
Yes 14 (31.1) 27 (40.3)

Proteinuria 0.66 0.416
No 16 (35.6) 29 (43.3)
Yes 29 (64.4) 38 (56.7)

High triglycerides 0.69 0.407
No 31 (68.9) 41 (61.2)
Yes 14 (31.1) 26 (38.8)

High uric acid 0.83 0.362
No 25 (55.6) 43 (64.2)
Yes 20 (44.4) 24 (35.8)

Cancer 1.13 0.287
No 38 (84.4) 61 (91.0)
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effectiveness in the control indicators of renal function
followed the participants for only 6–12 months (Chen
et al., 2011; Flesher et al., 2011; Kazawa and Mor-
iyama, 2013; Lin, Yang, et al., 2013b). Therefore, lon-
ger term follow-up is necessary in order to determine
the effect on renal function. Moreover, the clinical
assessment of change in renal function is currently
based on the eGFR, followed by BUN, creatinine, uri-
nary protein, and the creatinine ratio. The calculation
parameters for the eGFR include creatinine, age, and
race; the value of the eGFR varies with age, even if the
creatinine level is the same. Although the intervention in
the current study was effective in improving BUN and
creatinine, it was not effective in increasing the eGFR.
Therefore, if this intervention were really able to further
delay the deterioration of renal function, the result
should be considered conservatively because long-term
follow-up is necessary to prove its effectiveness.

The intervention was not effective in controlling indi-
cators, such as blood pressure, blood sugar, and blood
lipids; a possible reason for this was that the study’s
participants were recruited in winter. Most of the par-
ticipants said that there would be an opportunity to eat
a big meal because of Chinese New Year and Mother’s
Day when they completed the questionnaire. The

measurement of renal function might have been influ-
enced if a blood test was performed immediately after a
big meal. If patients have good self-management behav-
iors, then this would not be a problem when dealing
with special occasions. In addition, the effectiveness of
the intervention was measured only 3 months after-
wards and specific physiological indicators might not
improve in such a short time.
This innovative self-management intervention effec-

tively reduced the symptoms of depression. The litera-
ture has indicated that patients with stage 3–5 CKD
have a high risk of developing depression (Chiang, Liv-
neh, Yen, Li, and Tsai, 2013). Taiwan’s National
Health Insurance Research Database indicated that the
occurrence rate of severe depression in patients with
CKD was 1.61-fold higher than that of the general pop-
ulation. This was an important risk factor for the
increase in physiological symptoms and the concurrence
of complications and, as a result, the quality of life was
affected (Chen, 2014; Lee, Kim, Cho, and Kim, 2013;
Peng et al., 2013). As the psychological problems of
anxiety and depression are seen commonly in patients
with CKD and are related to their quality of life, clinical
healthcare personnel should identify psychological dis-
tress in patients with CKD as soon as possible in order

Table 1 Continued

Experimental group (n = 45) Control group (n = 67)
Variable Mean (SD) or N (%) Mean (SD) 2/t χ2/P

Yes 7 (15.6) 6 (9.0)
Medication use

Chinese medicine 7.64 0.006*
No 33 (73.3) 62 (92.5)
Yes 12 (26.7) 5 (7.5)
Radio advertising medicine 2.10 0.152
No 45 (100.0) 64 (95.5)
Yes 0 (0.0) 3 (4.5)

Others 0.39 0.530
No 44 (97.8) 64 (95.5)
Yes 1 (2.2) 3 (4.5)

*P ≤ 0.05.
CKD, chronic kidney disease; LDL-C, low-density lipoprotein-cholesterol; SD, standard deviation.

Table 2 Comparison of the outcome indicators between groups on the pretest

Variable
Experimental group (n = 45) Control group (n = 67)

t-value P-valueMean (SD) Mean (SD)

Self-efficacy 131.33 (54.04) 104.51 (62.30) −2.35 0.020*
Anxiety 3.33 (4.28) 2.72 (4.26) −0.75 0.455
Depression 4.87 (3.67) 5.63 (4.04) 1.01 0.314
Self-management 66.27 (14.37) 60.66 (15.81) −1.91 0.059

*P ≤ 0.05.
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to provide psychological support and the necessary
assistance in time to help patients establish and manage
their new life in order to increase their quality of life
and to coexist peacefully with CKD. This intervention
was not effective in reducing anxiety. Any effect on psy-
chological distress in patients with chronic disease needs
long-term follow-up to see the specific benefits.

In terms of the self-efficacy of patients with pre-
ESRD, this innovative self-management intervention
increased patients’ self-confidence in the control of
CKD, successfully increasing the implementation of self-
management behaviors. As this intervention was a self-
management program based on self-efficacy theory and
the literature has indicated that self-efficacy can stimu-
late the development of new personal self-management
skills, then high self-efficacy, the adoption of healthy
behaviors, and the maintenance of health are positively
correlated (Curtin, Mapes, Schatell, and Burrows-Hud-
son, 2005; Wu, Li, Chang, Courtney, and Chang,
2007). The current study provides evidence for a self-
management intervention based on self-efficacy theory.

The results showed that an innovative self-
management intervention can effectively improve the
self-management ability of patients with pre-ESRD. Cor-
bin and Strauss (1988) divided self-management tasks
into three facets: (i) medical practice management
(e.g. drug compliance and dietary changes); (ii) life role
management (e.g. lifestyle changes to respond to the
impact that is caused by the disease); and (iii) emotional
management (e.g. learning to deal with the emotional
responses due to the impact of the illness, such as anger,
fear, frustration, and depression). Medical professionals
need to help patients to understand that they play a key
role in self-management by gradually integrating those
skills into daily life and achieving a balance between life
and CKD. Current studies regarding self-management
interventions for patients with CKD without dialysis are
few. Lin, Tsai et al. (2013a) used a self-regulation

theory-centered, self-management education program
and followed its effectiveness for 3, 6, and 12 months.
Those study results showed that although the level of
self-efficacy was enhanced, the ability for self-
management in patients with early CKD was not
increased. A self-regulation theory-centered program can
increase confidence, but there is no evidence to prove
that it can improve self-management behaviors. As the
study was only a pretest–post-test trial with a single
group, the authors explained that a randomized trial was
needed to verify the effectiveness of self-management. In
comparison, the self-management program in the current
study was based on a different theory and the self-
management intervention,based on self-efficacy theory,
was shown to be effective 3 months after the
intervention.

Study limitations
Ninety participants in the current study were from a
regional hospital in north-eastern Taiwan, so that the
results cannot be generalized to different regions and
medical units (medical centers and district hospitals). A
large-scale, randomized trial that is conducted in differ-
ent medical units throughout Taiwan is therefore
recommended. Most patients with CKD returned to the
clinic at different times for follow-up every 3 months.
This resulted in increased difficulty in recruitment and a
high rate of attrition. Moreover, the effectiveness of an
intervention on renal function cannot be seen in a short
time. Similarly, although the self-efficacy and self-
management ability of the patients improved and the
tendency for depression decreased, the long-term effec-
tiveness of this intervention cannot be seen, specifically
because of the short period of follow-up (only
3 months). Therefore, it is recommended that the period
of follow-up be extended to at least 1 year in order to
determine the long-term effectiveness of this

Table 4 Effect on depression, anxiety, self-efficacy, and self-management after the intervention, according to the
ANCOVA (n = 112)

Variable

Experimental
group (n = 45)

Control
group (n = 67) ANCOVA Partial

eta2

R2 -value
(adjusted
R2-value) PowerMean (SD) Mean (SD) F-value P-value

Depression 2.39 (2.71) 4.25 (2.88) 5.45 0.022* 0.065 0.377 (0.305) 0.634
Anxiety 1.11 (1.79) 2.20 (3.64) 0.75 0.389 0.010 0.237 (0.138) 0.137
Self-efficacy 220.50 (20.44) 127.46 (61.9) 44.42 <0.001** 0.360 0.755 (0.730) 1.000
Self-management 89.14 (9.45) 63.87 (13.66) 18.35 <0.001** 0.190 0.730 (0.699) 0.988

*P < 0.05 and
**P < 0.001.
Control variables were the pretest, age, sex, level of education, chronic kidney disease stage, and use of Chinese medicine.
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intervention. The effects of the self-management inter-
vention in this study might have been influenced by a
Hawthorne effect related to the increased amount of
attention that was paid to the participants in the inter-
vention group by the group facilitator. However, a stan-
dard research procedure for the intervention was
provided in order to minimize this limitation.

CONCLUSION

This experimental study explored the effectiveness of an
innovative self-efficacy-centered, self-management inter-
vention on the renal function, depression, anxiety, self-
efficacy, and self-management of patients with pre-ESRD.
The study’s results found that the tendency toward wors-
ening indicators of renal function, such as BUN
(P < 0.001) and creatinine (P < 0.05), can be relieved but
there was no effect on the other indicators of renal func-
tion. This intervention effectively decreased the tendency
toward depression (P < 0.05) and increased self-efficacy
(P < 0.001) and the ability for self-management
(P < 0.001). These results provide an evidence-based self-
management intervention in addition to case management
for clinical healthcare providers. The authors recommend
promoting this intervention to the kidney disease alliance
or replacing traditional group health education with this
intervention in order to increase the effectiveness of the
control of CKD to help more patients with CKD to suc-
cessfully adapt to the impact of the disease. The result also
provides a reference for the delivery of relevant health
care. As such, it is advised that future research enthusiasti-
cally propose the use of a self-management program for
patients with CKD. The final goal is to reduce the inci-
dence of ESRD and to coexist peacefully with CKD. A
long-term, large-scale, randomized experimental trial that
is conducted throughout Taiwan is recommended. When
the Taiwan Society of Nephrology conducts “CKD educa-
tor training courses,” training in increasing self-efficacy
can be added to assist renal disease case managers to lead
and enhance self-efficacy consultative groups in order to
improve the quality of care for renal disease. Incentive
payments for conducting patients’ consultative groups
could be added when the Taiwanese Government enacts
payment reform in the future.
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