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INTRODUCTION

In South Korea, kidney transplants are the most common 
organ transplantation procedures. From 2016 to 2019 
there were more than 2,000 kidney transplants annually, 
and the average 3-year survival rate was 89% [1]. Self-man-
agement, including medication adherence, is critical for 
transplant success. However, a meta-analysis found that 

the average rate of nonadherence to immunosuppressant 
therapy, diet, exercise, and other healthcare requirements 
was 25 cases per 100 patients per year (PPY), with immu-
nosuppressant nonadherence highest in kidney recipients 
(36 cases per 100 PPY vs. 15 cases in other recipients) 
[2]. The consequences of nonadherence are serious and 
include acute rejection episodes, reduced graft function 
and survival, and increased morbidity [3]. Vlaminck et al. [4] 
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found that 22.6% of kidney transplant patients did not ad-
here to their medication regimen and 21.2% of nonadher-
ent patients had rejection reactions. Overall, 50% of acute 
rejection reactions and 15% of organ losses are associat-
ed with treatment noncompliance [5].

Among the theories and models that support positive 
health behavior, self-determination theory (SDT) models 
how individuals can act independently while, at the same 
time, paying attention to their intrinsic motivations and un-
derstanding the factors that initiate and maintain their own 
positive health behavior [6,7]. SDT assumes that human 
behavior is sustained over the long term only when there is 
intrinsic autonomous motivation. It also assumes that so-
cio-environmental factors that satisfy basic psychological 
needs, such as autonomy, competence, and relatedness 
affect the initiation and continuation of behavior [6] and 
that socio-environmental conditions influence autono-
mous motivation and competence. The different levels 
of competence and autonomous motivation that patients 
experience are influenced by their interactions with health-
care professionals [7]. The concept of autonomy support 
has been proposed to explain this relationship as a so-
cio-environmental condition [8]. Deci and Ryan [6,7] high-
lighted the role of social environments in supporting one 
or more of the three psychological needs (i.e., autonomy, 
competence, and relatedness), thus influencing the degree 
to which motivation is autonomous and health behaviors 
and health-related outcomes are positive.

Many published studies have applied SDT to health-re-
lated contexts, especially in the fields of physical activity 
and tobacco abstinence [9]. Furthermore, empirical re-
search based on SDT has demonstrated the perseverance 
of positive health behaviors among patients with chronic 
diseases such as hypertension, diabetes, alcohol use dis-
order, AIDS, and mental disorders [10-16]. SDT appears to 
be useful in explaining the self-management of transplant 
recipients at high risk of side effects from immunosup-

pressants; however, few studies worldwide have used SDT 
to understand transplant recipients’ behavior. Therefore, 
this study aimed to examine the factors associated with 
self-management in kidney transplant patients based on 
SDT.

This study utilized SDT to examine the influence of 
patient competence and autonomous motivation, as well 
as health professionals’ support of patient autonomy on 
kidney transplant patients’ self-management. The three 
specific objectives of the study were (1) to describe the 
levels of autonomous motivation, competence, healthcare 
professionals’ autonomy support, and self-management; 
(2) to investigate the correlations between autonomous 
motivation, competence, healthcare professionals’ auton-
omy support, and self-management; and (3) to identify the 
factors that were associated with kidney transplant pa-
tients’ self-management.

METHODS

Ethical Considerations and Data Collection Procedure
We conducted this study in compliance with the principles 
of the Declaration of Helsinki. The study’s protocol was re-
viewed and approved by the Institutional Review Board of 
Gangnam Severance Hospital (IRB No. 3-2020-0118). Data 
were collected from patients who visited the outpatient 
clinic of Gangnam Severance Hospital from April 20 to Au-
gust 20, 2020, using a questionnaire, after first obtaining 
written informed consent. All participants were informed 
of the study’s purpose, the right to withdraw from the study 
at any time, that the collected data would not be used for 
purposes other than research, and that their anonymity 
was guaranteed.

This study used a cross-sectional design to examine 
the factors associated with self-management behavior in 
kidney transplant patients. The participants were kidney 
transplant patients who were undergoing follow-up care 
in an outpatient clinic at Gangnam Severance Hospital in 
Seoul, Korea. The participants understood and agreed to 
the purpose of the study. The inclusion criteria included 
adults over 19 years old who had received outpatient treat-
ment after kidney transplant surgery and could read and 
communicate in Korean.

The sample size was calculated based on the G*Power 
program (https://www.psychologie.hhu.de/arbeitsgrup-
pen/allgemeine-psychologie-und-arbeitspsychologie/

HIGHLIGHTS

• To maintain health, it is important for transplant pa-
tients to perform continuous self-management after 
transplantation.

• Self-determination theory is useful for explaining the 
factors affecting the self-management of transplant re-
cipients.
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gpower), with a significance level of 0.05, power of 0.80, 
an effect size of 0.15, and five predictor variables for re-
gression analysis. A minimum sample size of 68 was re-
quired for the regression model. Taking a 20% dropout rate 
into consideration, 82 patients were recruited and 79 par-
ticipants were included in the final selection. Three were 
excluded for incomplete responses to the questionnaire.

Before performing the multiple regression analysis, a 
multicollinearity test was performed to check whether the 
interrelatedness of the independent variables in this study 
was problematic. The range of tolerance was 0.763 to 
0.983 (the evaluation criterion was >0.1) and the variation 
inflation factor ranged from 1.017 to 1.311 (the evaluation 
criterion was <10), verifying the appropriateness of the 
suggested variables.

Measures
The instruments in this study were used with the permission 
of the original author and translator. The following descriptions 
of these instruments are also presented in Table 1 [17-19]. 
Healthcare professionals’ autonomy support refers to elic-
iting and acknowledging patients’ perspectives, supporting 
their initiatives, offering choices/options, and providing rel-
evant information so that the patients can decide, select, 
and control their own behavior while minimizing pressure 
and control [20]. Healthcare professionals’ autonomy 
support was measured using the Health Care Climate 
Questionnaire developed by Williams et al. [17] that was 
translated and adapted into Korean by Seo [18]. The scale 
comprised 15 items, with each item rated on a 7-point 
scale from 1 to 7. A higher score reflected a higher level of 
patient-perceived autonomy support from healthcare pro-
fessionals. Cronbach’s alpha was 0.84 in the study by Seo 
[18] and 0.92 in this study.

Autonomous motivation, which refers to individuals’ 
self-regulation and ability to control their own behavior as 

well as complete or participate in a task, is a key psycho-
logical factor in the initiation and continuation of an action 
and improvement of performance and life satisfaction [6]. 
Autonomous motivation was measured using a tool devel-
oped for patients with diabetes by Williams et al. [17] and 
translated and adapted into Korean by Seo [18]. The scale 
comprised eight items, with each item rated on a 7-point 
scale from 1 to 7. A higher score reflected a higher level 
of autonomous motivation. Cronbach’s alpha was 0.80 in 
the study by Williams et al. [17], 0.65 in the study by Seo 
[18], and 0.89 in this study. Competence refers to the per-
ception of oneself as an efficient individual coping with 
the environment [6]. Competence was measured by the 
Perceived Competence Scale developed by Williams et al. 
[17] and translated and adapted into Korean by Seo [18]. 
The scale comprised four items, with each item rated on a 
7-point scale from 1 to 7. A higher score reflected a higher 
level of competence. Cronbach’s alpha was 0.87 in this 
study. 

Self-management was measured using a tool devel-
oped by Kim [19] to measure self-care behavior in kidney 
transplant patients. The self-management measurement 
tool consisted of two items on medication, five items on 
diet, three items on infection prevention, eight items on 
daily life, and two items on rejection. The scale comprised 
20 items, with each item rated on a 5-point scale from 1 to 
5. A higher score reflected a higher level of self-manage-
ment. Cronbach’s alpha was 0.84 in the study by Kim [19] 
and 0.82 in this study.

Data Analysis
All collected data were analyzed using SPSS ver. 22 (IBM 
Corp., Armonk, NY, USA). Patients’ demographic charac-
teristics, autonomous motivation, competence, self-man-
agement, and health professionals’ autonomy support, 
as recognized by kidney transplant patients, were ana-

Table 1. Instruments used to measure variables that influence kidney transplant recipients’ health behavior
Variable Instrument Item Range (min–max) Meaning

Health professionals’ 
autonomy support

Health Care Climate Questionnaire: developed 
by Williams et al. [17], modified by Seo [18]

15 1–7 (15–105) Higher score means higher support

Autonomous motivation Treatment Self-Regulation Questionnaire: 
developed by Williams et al. [17],  
modified by Seo [18]

8 1–7 (8–56) Higher score means higher autonomous 
motivation

Competence Perceived Competence Scale: developed by 
Williams et al. [17], modified by Seo [18]

4 1–7 (4–28) Higher score means higher competency

Self-management Self-Care Behavior Scale: developed by Kim [19] 20 1–5 (20–100) Higher score means higher self-management
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lyzed with frequency, percentage, means, and standard 
deviations (SDs). Differences in autonomous motivation, 
competence, health professionals’ autonomy support, and 
self-management based on the participants’ demographic 
characteristics were analyzed using the t-test and one-way 
analysis of variance. The correlations between variables 
were examined with Pearson correlation coefficients, and 

the variables associated with self-management were iden-
tified using multiple regression.

RESULTS

Participants’ Demographic Characteristics
The average age of the 79 participants was 54.1 (SD, 
12.13) years. Most participants were in the age range of 
60 to 69 years (31.6%), with the youngest being 27 years 
old and the oldest being 78 years old. Regarding education 
level, 42 of the 79 participants (53.2%) were college grad-
uates and 37 (46.8%) had completed high school or less. 
The average posttransplantation period was 5.25 (SD, 4.18) 
years. Of the 79 participants, two (2.5%) had experienced 
re-transplantation (Table 2).

Differences in Self-management by Demographic 
Characteristics
Self-management significantly differed by marital status 
(P=0.024), employment status (P=0.048), education level 
(P=0.010), and exercise frequency (P=0.006). Married peo-
ple, those without a job, those with a lower education level, 
and those with a higher frequency of exercise showed 
higher self-management. Table 3. Provides data on the 
distribution of these scores according to demographic 
characteristics.

Levels of Healthcare Professionals’ Autonomy Support, 
Autonomous Motivation, Competence, and Self-
management
The average total score for healthcare professionals’ au-
tonomy support was 92.45 (SD, 11.44), corresponding to 
an average of 6.1 out of 7 points for each item. The aver-
age total score for autonomous motivation was 51.97 (SD, 
5.30), with an average item score of 6.50 out of 7 points. 
The average total score for competence was 20.62 (SD, 
4.07), and the average per-item score was 5.16 out of 7 
points. The average total score for self-management was 
86.77 (SD, 7.96), with an item-level average of 4.34 out of 
5 points.

Correlations between Healthcare Professionals’ Autonomy 
Support, Autonomous Motivation, Competence,  
and Self-management
Self-management showed a statistically significant posi-
tive correlation with healthcare professionals’ autonomy 

Table 2. Participants’ demographic characteristics (n=79)
Characteristics No. (%)

Sex
   Male 46 (58.2)
   Female 33 (41.8)
Age (yr)a)

   <40 13 (16.5)
   40–69 60 (75.9)
   ≥70 6 (7.6)
Marital status
   Married 64 (81.0)
   Single 15 (19.0)
Employment
   Employed 50 (63.3)
   Unemployed 29 (36.7)
Education
   High school or less 37 (46.8)
   College graduates 42 (53.2)
Exercise frequency
   Never 5 (6.3)
   Sometimes (1–2 times/wk) 40 (50.7)
   Regularly (3 times/wk) 34 (43.0)
Time since transplantation (yr)b)

   <1 11 (13.9)
   1–10 63 (79.8)
   >10 5 (6.3)
Experienced immunosuppressant complications
   Yes 12 (15.2)
   No 67 (84.8)
Experienced complications
   Yes 22 (27.8)
   No 57 (72.2)
Type of donor
   Parent 12 (15.2)
   Sibling & child 28 (35.5)
   Spouse 19 (24.1)
   Relative & other 3 (3.8)
   Brain-dead donor 17 (21.5)

a)Mean, 54.1 years; b)Mean, 5.25 years.
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support (P=0.002), competence (P<0.001), and autono-
mous motivation (P<0.001). All variables were significantly 
related to one another (Table 4).

Factors Influencing Participants’ Self-management
Healthcare professionals’ autonomy support, autonomous 
motivation, and competence were used as independent 
variables to identify the factors influencing self-manage-
ment. The most influential factor on self-management 
behavior was competence (β=0.377, P=0.001) with an ex-
planatory power of 24.7%. Autonomous motivation was the 
next influential factor (β=0.293, P=0.006), and the explana-
tory power of these two variables was 30.1% (Table 5).

DISCUSSION

This study investigated the factors affecting self-manage-

ment in kidney transplant patients based on SDT. Health-
care professionals’ autonomy support was positively 
correlated with competence, autonomous motivation, and 
self-management. Competence showed a statistically sig-
nificant positive correlation with self-management. Auton-
omous motivation was positively correlated with self-man-
agement. These results provide evidence supporting SDT, 
indicating the importance of creating a social environment 
that satisfies the patients’ needs. Possible strategies in-
clude understanding patients’ emotions, allowing patients 
to make decisions freely about desirable behaviors such 
as self-management, and fostering a reliable, supportive 
relationship between patients and healthcare profession-
als [21].

The finding that competence was the most influential 
factor in self-management was consistent with the study 
by Jeon and Park [22], which reported that competence 
was an important factor in the self-management of liver 
transplant recipients. In addition, our results were consis-
tent with the study reported by Ng et al. [23], in which per-
ceived competence had the greatest influence on health 
behavior variables. Patients who perceived that they could 
efficiently overcome and cope with their health problems 
on their own scored higher on self-determination and 
maintained positive health behavior over the long term [6]. 
Therefore, patients’ self-management can be expected to 
improve if healthcare professionals encourage patients’ 

Table 4. Correlations between healthcare professionals’ autonomy 
support, autonomous motivation, competence, and self-management

Variable

Healthcare 
professionals’ 

autonomy support 

Autonomous 
motivation

Competence

r (P-value) r (P-value) r (P-value) 
Autonomous 

motivation
0.386 (0.000) 1 0.392 (0.000)

Competence 0.287 (0.010) 0.392 (0.000) 1

Self-management 0.336 (0.002) 0.473 (0.000) 0.441 (0.000)

Table 5. Factors influencing participants’ self-management
Variable B SE (B) β t P-value

Competence 0.703 0.193 0.377 3.634 0.001
Autonomous motivation 0.434 0.154 0.293 2.825 0.006
Healthcare professionals’ autonomy support 0.074 0.059 0.129 1.253 0.214
R2=0.319, adjusted R2=0.301, F=17.763 (P<0.001)

SE, standard error.

Table 3. Comparison of patient self-management according to general 
characteristics (n=79)

Category
Self-management

Mean±SD t/F P-value

Marital status 2.09 0.024
   Married 88.14±6.96
   Single 83.53±10.19
Education 4.85 0.010
   Middle school or lower 90.25±6.24
   High school 89.92±7.30
   College/university or higher 84.76±7.85
Employment 2.01 0.048
   Employed 85.80±8.28
   Unemployed 89.54±6.40
Frequency of exercise 5.47 0.006
   Never 84.40±10.52
   Sometimes (1–2 times/wk) 84.87±7.37
   Regularly (3 times/wk) 90.41±6.98

SD, standard deviation. 
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perceived competence and acceptance of their health sta-
tus after kidney transplantation as well as their ability to 
resolve health problems on their own through regular and 
continuous education.

The finding that autonomous motivation was the next 
influential factor on self-management was consistent with 
the results of Seo [18], who found that autonomous mo-
tivation can have direct, indirect, and total effects on the 
continuation of positive health behavior.

Health care professionals’ autonomy support was not a 
significant influencing factor, but it did show a significant 
correlation with competence, autonomous motivation, 
and self-management. These findings are consistent with 
previous studies showing that health experts’ support for 
autonomy did not directly affect the health behavior of pa-
tients, but their support did help to sustain patients’ health 
behavior by enhancing autonomy and competence [24-27]. 
According to SDT, health care professionals’ autonomy 
support affects one or more variables among autonomy, 
competence, and relatedness; internal motivation can 
develop and changes in health behavior can occur when 
at least one of these is satisfied [7]. Ryan and Deci [24] 
reported that participants who receive positive feedback 
from healthcare professionals feel satisfied with their own 
competence, promoting autonomous motivation. Jeong 
and So [25] found that the direct effect of healthcare 
professionals’ autonomy support on patients’ self-care 
behavior was not significant though the indirect and total 
effects were significant, consistent with the results of this 
study. Park [26] reported that the indirect effect of auton-
omy support on self-care was significant among patients 
with percutaneous coronary interventions, consistent with 
this study. Our results are also similar to those of Austin 
et al. [27], who found that autonomy support affected 
self-management behavior via the mediating variable of 
competence. Seo [18] found that, although healthcare 
professionals’ autonomy support did not directly predict 
health behavior, it promoted health behavior by increasing 
autonomous motivation, and it had a positive effect on 
patients with diabetes or hypertension who needed long-
term diet control, exercise, and drugs regimens. Williams 
et al. [28] also reported that healthcare professionals’ au-
tonomy support increased competence, thereby sustain-
ing tobacco cessation. Ng et al. [23] found that patients’ 
basic psychological needs were satisfied when healthcare 
professionals presented the treatment plan and explained 
the value of health behaviors, provided an opportunity 
for choices in treatment and nursing, and explained how 

health behaviors were performed, thus having an indirect 
mediating effect on the self-management of patients.

The present findings indicated that the competence 
and autonomous motivation of kidney transplant patients 
increased when healthcare professionals strengthened 
their support for autonomy. The results of this study 
provide a rationale for the development of strategies to 
help healthcare professionals promote self-management 
among kidney transplant patients. In the current Korean 
medical environment where healthcare professionals en-
counter many patients in a limited amount of time, it can 
be challenging to sufficiently support patient autonomy 
and affect behavioral changes. However, healthcare pro-
fessionals can make significant contributions by employ-
ing strategies and programs that increase patients’ compe-
tence and autonomous motivation. Promoting autonomy 
among patients does not mean simply leaving them alone 
to decide and act for themselves; rather, it means encour-
aging patients to make healthy behavior choices, providing 
them with the necessary information to make decisions, 
and respecting their choices [7]. Enhanced interactions 
with patients can engender a therapeutic environment in 
which kidney transplant recipients can practice and recog-
nize the importance of positive health behavior.
Methods for providing patient education may include 
group-based video conferences using mobile phones, as 
suggested by McGillicuddy et al. [29]. They reported that a 
mobile phone-based blood pressure self-management sys-
tem for kidney transplant patients with real-time individual-
ized feedback helped implement medication protocols and 
enhance patients’ self-efficacy. A study by van der Burgt 
et al. [30] reported that a work environment that motivates 
healthcare professionals to provide autonomy support was 
also important and that collaboration and support among 
colleagues can be motivating.

In conclusion, the results of this study support the 
influence of autonomous motivation and competence on 
kidney transplant patients’ self-management and improved 
health behavior. This study used convenience sampling 
from a single general hospital and had a small sample 
size, therefore the generalizability of these findings may be 
limited. We propose a study using a larger representative 
sample of participants from multiple institutions. Further-
more, intervention studies with healthcare professionals 
based on SDT should be conducted to foster the self-man-
agement of transplant recipients.
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