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Abstract 
It is very important for outpatients who have had a kidney transplant to take care of themselves 
after discharge. However, outpatients have limited access to medical care by hospital staff after 
discharge; therefore, medical staff are unaware of the patient’s living conditions, and the uncer-
tainties and problems that they encounter related to self-management. We conducted a question-
naire survey among 161 of 200 outpatients who received kidney transplants to investigate their 
recognition and actual practice of daily self-management. To determine the characteristics of ad-
herent outpatients, we divided patients into two groups (the adherent and non-adherent group) 
and compared them. The Chi-squared test was conducted to test the equality of proportions 
among the groups, and then multiple logistic regression analysis was used to explore the factors 
significantly associated with regularly taking medicine or failing to take medicine. As a result of 
the logistic regression model using demographic factors as independent factors, the periods after 
transplantation (2 - 5 and 5 - 10 years) and living-donor kidney transplantation or cadaveric kid-
ney transplantation were selected as significant factors associated with good self-management. As 
a whole, 68.3% of the 145 patients were correctly predicted using the model. The results of this 
study suggest that in the short period after transplantation (2 - 5 years), cadaveric kidney trans-
plantation and that the patient has a job are significant factors associated with good self-man- 
agement. Behind these results, a unique Japanese concept, “amae”, could be found. Therefore, 
medical knowledge and techniques as well as cultural background should be studied. 
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1. Introduction 
In 1956 our hospital conducted the first cadaveric kidney transplantation in Japan [1] and since then we have 
conducted >300 kidney transplants, including both living-donor kidney transplants and cadaveric kidney trans- 
plants. In 2013 in Japan, 1586 kidney transplantations (1431 live kidney and 155 cadaveric kidney transplanta-
tions) were performed [2] [3]. 

It is very important for outpatients who have had kidney transplantations to take care of themselves after dis-
charge. Inpatients have careful nursing by medical staff. However, outpatients have limited access to medical 
care by nursing staff after discharge. Moreover, they have to check their blood pressure at home daily. Thus, 
they need to understand the importance of self-management and have the basic knowledge to practice self- 
management in their daily life. Additionally, outpatients have to take immunosuppressive drugs because these 
drugs are necessary for graft survival [4]-[6]. However, after discharge, medical staff are unaware of the living 
conditions of kidney transplant patients, or the uncertainties and problems that they encounter. 

Therefore, we conducted a questionnaire survey among 200 outpatients who had had a kidney transplant to 
investigate their recognition and actual practice of daily self-management. To determine the characteristics of 
adherent outpatients, we divided patients into two groups, an adherent and a non-adherent group. We studied 
whether the following factors were associated with good self-management by multivariate analysis: age, gender, 
period after transplantation (years), experience of dialysis (before transplantation), period of dialysis (years), 
type of kidney transplantation (living-donor kidney or cadaveric kidney), and whether or not they were em-
ployed. 

2. Methods 
2.1. Participants 
We studied kidney transplant patients at Niigata University Medical and Dental Hospital who received kidney 
transplants between March 1997 and June 2004. Of 200 patients who left the hospital after kidney transplanta-
tion, 39 patients were excluded since they were under age (<20 years old) or they had communication problems. 
The remaining 161 patients agreed to take part in the study, but 16 cases were omitted for factors such as in-
complete forms, a missing signature or excess answers; therefore, 145 patients(male = 91 and female = 54) were 
included in the study. Patients were divided into two groups, an adherent (n = 68) and a non-adherent group (n = 
77). Patients in the former group regularly took medicine, while those in the latter group sometimes forgot to 
take medicine, even though regularly taking medicine is one of the minimum requirements of self-management. 
In Short, the former answered “No” while the latter selected “Yes” in Q8 of our questionnaire (Appendix). De-
tails of participants were shown in Figure 1 and Table 1. Written informed consent for participation in the study 
was obtained from all participants. This study was approved by the Medical Ethics Committee of Niigata Uni-
versity. 

2.2. Demographic Factors 
The demographic factors and the corresponding categories used in this study are shown in Table 1. Patient age 
(years) was split into five categories: 20 - 29, 30 - 39, 40 - 49, 50 - 59 and ≥60 Q1 (Appendix). Period after 
transplantation (years) was divided into four categories: <2, 2 - 5, 5 - 10 and >10 (Q3). Patients were divided 
into two categories by the experience of dialysis (before transplantation): “Yes” and “No” (Q4). Those who 
answered “Yes” were then split into five groups according to the period of dialysis (years): <1, 1 - 2, 2 - 5, 5 - 10 
and >10 (Q5). Patients were also divided into two groups by the type of kidney transplant (living-donor kidney 
transplant or cadaveric kidney transplant) (Q6) and whether they had a job (“Yes” or “No”) (Q7). The question-
naire used in this study, which had eight questions, is shown in the Appendix (originally written in Japanese). 
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Figure 1. Overview of the 200 patients and two groups: an adherent group (regularly took medicine) and a non-adherent 
group (sometimes forgot to take medicine, even though regularly taking medicine is one of the minimum requirements of 
self-management).                                                                                           
 
Table 1. Characteristics of the adherent and the non-adherent groups (n = 145).                                              

 Adherent group (n = 68) Non-adherent group (n = 77) 
P 

Demographic factors n % n % 

Age (years)   0.776 

 20 - 29 7 46.7 8 53.3  

 30 - 39 12 40.0 18 60.0  

 40 - 49 14 42.4 19 57.6  

 50 - 59 19 50.0 19 50.0  

 ≥60 16 44.8 13 44.8  
Gender     0.911 

 Male 43 47.3 48 52.7  

 Female 25 46.3 29 53.7  
Period after transplantation (years)     <0.001 

 <2 22 81.5 5 18.5  

 2 - 5 23 62.2 14 37.8  

 5 - 10 14 31.1 31 68.9  

 >10 9 25.0 27 75.0  
Dialysis (before transplantation)     0.702 

 Yes 53 46.1 62 53.9  

 No 15 50.0 15 50.0  
Period of dialysis (years)     0.097 

 <1 28 50.0 28 50.0  

 1 - 2 5 33.3 10 66.7  

 2 - 5 5 23.8 16 76.2  

 5 - 10 7 58.3 5 41.7  

 >10 23 56.1 18 43.9  
Living-donor kidney or cadaveric kidney     0.015 

 Living-donor kidney transplantation 48 41.7 67 58.3  

 Cadaveric kidney transplantation 20 66.7 10 33.3  
Job     0.022 

 Yes 28 60.9 18 39.1  

 No 40 40.4 59 59.6  
Pearson’s Chi-squared test. Two-tailed significance with P values < 0.05. 
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2.3. Statistical Analysis 
The distributions of factors used in this analysis were described in contingency tables. Pearson’s Chi-squared 
test was conducted to test the equality of proportions among groups. Multiple logistic regression analysis was 
used to explore the factors significantly associated with the adherent group. Candidate factors of the multivariate 
analysis are shown in Table 1. Wald tests were performed to test the null hypothesis of no individual factors as-
sociated with the not-adherent group in multiple logistic regression analysis. The selection of independent and 
significant factors was made by a forward stepwise regression method. All statistical tests were two-tailed, and 
statistical significance was defined as P < 0.05. All statistical analyses were performed by using SPSS Statistics 
for Windows version 20.0 (Armonk, NY, USA: IBM Corp.). 

3. Results 
3.1. Participant Characteristics 
Table 1 shows the characteristics of the participants of the adherent and non-adherent groups. Participants did 
not show a significant difference in age or sex (Pearson’s Chi-squared test; P = 0.776 and 0.911). For period af-
ter transplantation for the categories <2, 2 - 5, 5 - 10 and >10 years, the adherent group indicated 81.5%, 62.2%, 
31.1% and 25.0%, respectively; by contrast, the non-adherent group indicated 18.5%, 37.8%, 68.9% and 75.0%, 
respectively (P < 0.001). In the adherent group, 41.7% and 66.7% of patients had had living-donor kidney trans-
plants or cadaveric kidney transplants, respectively. By contrast, in the non-adherent group, 58.3% and 33.3% of 
patients had had living-donor kidney transplants or cadaveric kidney transplants, respectively (P = 0.015). 

Moreover, in the adherent group, 60.9% of patients had a job while 40.4% did not; by contrast, in the non- 
adherent group, 39.1% of patients had a job and 59.6% did not (P = 0.022). However, neither experience of di-
alysis (before transplantation) nor period of dialysis differed between the two groups (P = 0.702 and P = 0.097). 

3.2. Characteristics Associated with Self-Management 
Multiple logistic regression analysis was used to explore the characteristics associated with being able to self- 
manage (Table 2). We constructed the logistic regression model using demographic factors as independent fac-
tors. As a result, period after transplantation (5 - 10 and >10 years) and living-donor kidney transplantation or 
cadaveric kidney transplantation were selected as significant factors associated with self-management. The odds 
ratios of period after transplantation of 5 - 10 and >10 years were estimated at 10.035 and 12.843, respectively. 
The odds ratio of living-donor kidney transplantation or cadaveric kidney transplantation was estimated at 3.082. 
However, 2 - 5 years for the period after transplantation was not selected as a significant factor associated with 
self-management. In the model, the adherent and non-adherent groups were correctly predicted 67.6% and 
68.8%, respectively. As a whole, 68.3% of the 145 patients were correctly predicted (data not shown). 
 
Table 2. Multiple logistic regression model to analyze features of the non-adherent group*.                              

Variables Coefficients Std. error P Odds ratio 
95% CI 

Lower Upper 

Period after transplantation (years)       
<2** - - - 1   
2 - 5 0.886 0.609 0.146 2.425 0.739 8.005 

5 - 10 2.306 0.604 <0.001 10.035 3.072 32.784 

>10 2.553 0.639 <0.001 12.843 3.672 44.924 

Live kidney or cadaveric kidney       
Cadaveric kidney - - - 1   
Living-donor kidney 1.125 0.482 0.020 3.082 1.128 7.579 

Constant -2.353 0.645 0.580 1.356   
*Factors significantly associated with the non-adherent group were selected by a forward stepwise regression method; **Reference group. 
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4. Discussion 
4.1. The Period after Transplantation (2 - 5 Years) and Cadaveric Kidney Transplantation 
In this study, features of adherent kidney transplant outpatients were studied though analysis of questionnaire 
responses. Table 1 shows that 81.5% and 62.2% of patients who received a kidney transplant within 5 years (<2 
and 2 - 5 year groups, respectively) regularly took medicine. However, only 31.1% and 25.0% of patients who 
received a kidney transplantation more than 5 years ago (5 - 10 and >10 year groups, respectively) regularly 
took medicine. The findings above were also supported by the results of the logistic regression analysis. “We 
may say that vows made in storms are forgotten in claims”. In short, the passage of time might weaken patients’ 
initial resolve to self-manage. In this way, even an “adherent” patient may become a “non-adherent” patient as 
time goes by. Medical staff may help patients to retain their resolve to self-manage when they meet at routine 
examinations. 

The most interesting result was the different proportion of patients with a living-donor kidney transplantation 
or a cadaveric kidney transplantation in the adherent and non-adherent groups. This result was also supported by 
the logistic regression analysis because living-donor kidney or cadaveric kidney was selected as a significant 
factor associated with drug compliance. In short, it is possible that patients who had a cadaveric kidney trans-
plantation managed themselves better than those who had a living-donor kidney transplantation. To the best of 
our knowledge, this study is the first to report this interesting and unexpected result. 

Living-donor kidneys are usually donated from a blood relative, while cadaveric kidneys are donated by a 
stranger. Therefore, cadaveric kidney donation cannot meet the needs of all patients who require a kidney trans-
plantation in Japan. In the USA, the waiting time for a deceased kidney donation may be 2 - 5 years [7]. In Japan, 
12,757 patients are on the waiting list for kidney transplantation and only 155 of them had a kidney transplanta-
tion operation in 2013. Moreover, young patients (<16 years old) have priority over older patients (≥16 years 
old). In consequence, the average waiting time for kidney transplantation is 4695 days (12.9 years) in Japan; for 
young patients the figure is 1401 (3.8 years), while for patients ≥16 years old the figure is 5087 (13.9 years) [8]. 
Subjects in this study were 20 years of age and older. The patients in this study who received cadaveric kidneys 
might highly appreciate the rare chance to have this type of transplantation and, therefore, could have better self- 
management than those who received living-donor kidneys. 

In Japan, living-donor kidneys are donated from family members (such as brothers, sisters, parents and child-
ren). Although fatality resulting from live kidney donation is extremely rare, the risks of donation are considered 
similar to those involved with any major surgery, such as bleeding and infection. Donors face physical and 
mental burdens. 

4.2. A Japanese Unique Concept, “Amae” 
We also studied the cultural background of the patients (all subjects were Japanese). Doi advocated a unique 
Japanese concept, which is called “amae”. It is understood as a unique and comfortable relationship of depen-
dency among Japanese [9] [10], and such a concept of “amae” is pervasive in Japanese life [11]. Patients who do 
not receive cadaveric kidneys, would expect living-donor kidneys from relatives. In Japan, donors of living- 
donor kidneys are limited to relatives. Therefore, it is not difficult to understand the patient’s degree of depen-
dency to their healthy relative. Moreover, “amae” has a resemblance to the ideal relationship of the parent-child, 
and all other relationships may strive for this degree of closeness [9] [10]. In an extreme case medical staff 
sometimes comes across an alarming abuse, “A strict diet and lifestyle guidance shall kill me” or “I could die if I 
cannot drink”. Thus, the unique concept of “amae” exists in the context of the Japanese cultural background, 
and we might find other factors to explain the difference of adherent patients and non-adherent patients. 

In the Chi-square test, the factor “with or without a job” showed a P value of 0.022; however, this finding was 
not supported by the results of the logistic regression analysis. Patients with jobs lead regular lives and they can 
routinely take medicine. By contrast, it is not as easy for a patient without a job because their daily routine is not 
controlled by their work. Therefore, they may forget to take medicine. 

The results of this study are important for medical staff in order to improve the quality of medical intervention 
as well as the quality of life of patients. However, our study has several limitations. First, the number of cases 
were limited in this study, therefore, further research, such as larger scale studies, are required to support the 
findings. Second, “amae” is a unique Japanese concept and patients with different cultural backgrounds should 
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be studied for comparison. Third, we did not investigate personality tendencies of each patient, for example, if 
their attitudes were optimistic or pessimistic. Moreover, we did not inquire about their family relationships, 
educational background and income. These would be valuable factors to assess in any future study. 

5. Conclusion 
The results of this study suggest that the short periods after transplantation (2 - 5 years) and cadaveric kidney 
transplantation are factors significantly associated with self-management. Additionally, whether patients have a 
job or not is another significant factor. Behind these results, a Japanese unique concept, “amae”, could also be 
found. We consider that the cultural background of patients as well as the knowledge and techniques of medical 
staff must be studied. 
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Appendix 
Kindly take a few minutes and choose only one best answer to complete the following questionnaire and then 
hand it back to us. 
 
Q1. Please choose your age group. (Age) 
□0: 20 - 29 years old 
□1: 30 - 39 years old 
□2: 40 - 49 years old 
□3: 50 - 59 years old 
□4: ≥60 years old 
 
Q2. You are male or female? (Gender) 
□0: Male 
□1: Female 
 
Q3. Please choose the period after transplantation. (Years) (Period after transplantation) 
□0: <2 years 
□1: 2 - 5 years 
□2: 5 - 10 years 
□3: >10 years 
 
Q4. Before kidney transplantation, did you receive dialysis? (Dialysis before transplantation) 
□0: No (If No, please skip the next question) 
□1: Yes (If Yes, please answer the next question) 
 
Q5. Please choose one group for the period of dialysis before the kidney transplantation. (Period of dialysis) 
□0: <1 year 
□1: 1 - 2 years 
□2: 2 - 5 years 
□3: 5 - 10 years 
□4: >10 years 
 
Q6. Did you have a living-donor kidney transplantation or a cadaveric kidney transplant? (Living-donor kid-
ney or Cadaveric kidney) 
□0: Living-donor kidney transplantation 
□1: Cadaveric kidney transplantation 
 
Q7. Do you have a job? (Job) 
□0: No 
□1: Yes 
 
Q8. Have you forgotten to take medicine prescribed at the hospital? (0 = Adherent; 1 = Non-adherent) 
□0: No 
□1: Yes 
 
Thank you very much. 
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