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Abstract

:

Pre-emptive kidney transplantation (PEKT) is considered one of the most effective types of kidney replacement therapies to improve the quality of life (QOL) and physical prognosis of patients with end-stage renal disease (ESRD). In Japan, living-donor kidney transplantation is a common therapeutic option for patients undergoing dialyses (PDKT). Moreover, during shared decision-making in kidney replacement therapy, the medical staff of the multidisciplinary kidney team often provide educational consultation programmes according to the QOL and sociopsychological status of the ESRD patient. In Japan, the majority of kidney donations are provided by living family members. However, neither the psychosocial status of donors associated with the decision-making of kidney donations nor the interactions of the psychosocial status between donors and recipients have been clarified in the literature. In response to this gap, the present study determined the QOL, mood and anxiety status of donors and recipients at kidney transplantation decision-making between PEKT and PDKT. Deterioration of the recipient’s QOL associated with “role physical” shifted the decision-making to PEKT, whereas deterioration of QOL associated with “role emotional” and “social functioning” of the recipients shifted the decision-making to PDKT. Furthermore, increased tension/anxiety and depressive mood contributed to choosing PDKT, but increased confusion was dominantly observed in PEKT recipients. These direct impact factors for decision-making were secondarily regulated by the trait anxiety of the recipients. Unlike the recipients, the donors’ QOL associated with vitality contributed to choosing PDKT, whereas the physical and mental health of the donors shifted the decision-making to PEKT. Interestingly, we also detected the typical features of PEKT donors, who showed higher tolerability against the trait anxiety of reactive tension/anxiety than PDKT donors. These results suggest that choosing between either PEKT or PDKT is likely achieved through the proactive support of family members as candidate donors, rather than the recipients. Furthermore, PDKT is possibly facilitated by an enrichment of the life–work–family balance of the donors. Therefore, multidisciplinary kidney teams should be aware of the familial psychodynamics between patients with ESRD and their family members during the shared decision-making process by continuing the educational consultation programmes for the kidney-replacement-therapy decision-making process.
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1. Introduction


Chronic kidney disease is a common disease affecting 5∼10% of the population worldwide [1,2,3]. Recently, the prognosis of chronic kidney disease has improved with the development of conservative and replacement therapies. However, the majority of patients with chronic kidney disease remain at risk of progressing to kidney failure (previously end-stage renal disease: ESRD). Indeed, the prevalence of ESRD has increased in recent years [4,5]. There are two types of major therapeutic modalities for ESRD: Dialyses (haemodialysis and peritoneal dialysis) and kidney transplantation [5]. It was established that kidney transplantation in eligible patients with ESRD is a better therapeutic option than long-term dialyses [6,7], due to its association with long-term survival and quality of life (QOL) [8,9,10,11,12]. In particular, several guidelines indicate that every patient with ESRD should be considered for kidney transplantation unless there is an absolute contraindication [6,7,13]. Furthermore, a number of clinical studies have reported that pre-emptive kidney transplantation (PEKT) contributes to a better prognosis among recipients and better survival of the transplant compared to receiving a transplant after dialysis (PDKT) or receiving cadaveric kidney transplantation [14,15,16,17]. In Japan, haemodialysis is the most common choice for ESRD treatment, followed by peritoneal dialysis and kidney transplantation [18]. Very few cadaveric kidney transplants are performed, and almost 90% of recipients receive living-donor kidney transplants from family members [19]. However, PEKT still accounts for 10% of kidney transplantations in Japan compared to 27% for the United States [18].



One of the most important tasks for patients with ESRD is to select their treatment modality. It was previously recommended that the process of selecting a kidney replacement therapy—haemodialysis, peritoneal dialysis, or kidney transplantation—should be shared between the patients, their family members, and medical professionals in a multidisciplinary kidney team [20,21]. According to clinical evidence, a multidisciplinary kidney team can provide detailed information on kidney replacement therapies, prior to progression to ESRD or the induction of dialysis [7]. Despite providing educational consultation programmes for shared decision-making in kidney replacement therapy, prior to starting kidney replacement therapy, most patients feel un-informed and that they do not have another option [22,23]. Several clinical studies highlighted discrepancies between a rational understanding and emotional lack of acceptance in decision-making among recipients of PEKT. PEKT is physically more advantageous than PDKT, but the mental satisfaction of recipients who received PEKT is less than that of those who received PDKT [24,25]. Surprisingly, a portion of PEKT recipients who did not receive other kidney replacement therapies before receiving their kidney transplantation perceived the transplantation as an event that deteriorated their well-being [26]. Based on these previous findings, patients with ESRD rationally understood the medical information provided by the medical professionals in the multidisciplinary kidney team, but could not emotionally accept that information. Therefore, the medical professionals in the multidisciplinary kidney team should recognize that clinical factors present obstacles to shared decision-making in kidney replacement therapy. Whereas, the incongruent perceptions of patients with ESRD suggest the possibility that such barriers might also be dependent upon factors related to the patients [27]. The discrepancy between rational a understanding and emotional lack of acceptance among recipients of kidney transplants suggests that a lack of independence might be involved in the decision-making processes of the recipients.



Indeed, chronic kidney disease has a high risk of comorbidity with several neuropsychiatric disorders, such as depression and anxiety disorders, since patients with chronic kidney disease suffer from distress due to continuous various restrictions and long-term medication [28]. Emotional disturbances, such as anxiety or depressive mood/perception can possibly impair and prolong the shared decision-making process, leading to blame being placed on the healthcare team [28,29]. It was previously established that the most important factors for patients when choosing a kidney replacement therapy is their own ability to express their personal values and beliefs based on independence and flexibility [22,30]. During the shared decision-making process for living-donor kidney transplantation, the medical staff in the multidisciplinary kidney team will already possess the ability to detect the sociopsychological abnormalities of patients with ESRD. Therefore, we speculate that there may be significant deficiencies in the current understanding of kidney transplantation strategies that provide the best kidney replacement therapy for patients with ESRD. When patients with ESRD select dialyses as their kidney replacement therapy, their family members are forced to change their lifestyles due to temporal and physical restraints. Conversely, when patients with ESRD select family-to-family living-donor kidney transplantation, a family member must donate his or her own kidney. These negative-to-negative psychological conflicts among patients with ESRD and their family members, when choosing between dialysis and transplantation can drastically affect familial psychodynamics. However, the detailed roles of candidate-donor family members in choosing family-to-family living-donor kidney replacement therapy remains to be clarified. Based on the above clinical questions, the present study determined the interactions between the sociopsychological factors (QOL and mental condition) of donors and recipients when choosing between PEKT and PDKT, to explore the fundamental impact factors on the decision-making process.




2. Materials and Methods


2.1. Subjects


The subjects included 45 recipient/donor pairs (90 individuals) of PEKT (without receiving any kidney replacement therapies) and PDKT (receiving haemodialysis) at the Organ Transplantation Centre in Mie University Hospital from December 2016 to December 2019. The patients’ clinical data were obtained from medical records provided during the educational programme for living-donor kidney transplantation. All patients provided written informed consent before enrolment. The Institutional Review Board of Mie University School of Medicine approved this study protocol (Permission Number: 1606). Computation of a minimum required sample size was not statistically feasible for this study to observe the perceived QOL and psychological factors in choosing PEKT. Indeed, the choice of PEKT is complex and novel for this disease, and we had no preliminary data or any clear expectations for the results. Therefore, based on our lack of expectations, all pairs of donors and recipients who underwent kidney transplantation from 2016 to 2019 at our institute were considered target subjects.




2.2. Scale


To explore the factors affecting the selection of living-donor kidney transplantation, the QOL and mental health of the recipients and donors were determined using the Short Form Health Survey-36 version 2 (SF-36v2) [10,31,32], Profile of Mood States (POMS) [10,33,34,35] and State–Trait Anxiety Inventory (STAI) [36] at the formal choice of living-donor kidney transplantation, including PEKT or PDKT.



SF-36v2 is a validated tool for measuring health-related QOL [10,31,32]. This tool consists of 8 subscales representing various health dimensions: “Physical functioning” (SF-36v2-PF), ”role physical” (SF-36v2-RP), “bodily pain” (SF-36v2-BP), “general health” (SF-36v2-GH), “vitality” (SF-36v2-VT), “social functioning” (SF-36v2-SF), “role emotional” (SF-36v2-RE) and “mental health” (SF-36v2-MH). These subscales can be used to generate summary component scores for physical (SF-36v2-PCS), mental (SF-36v2-MCS) and role/social (SF-36v2-RCS) QOL. Higher scores indicate a higher QOL. In this study, the raw data were converted into a standardized score for the healthy Japanese population by using a scoring algorithm (iHope International Inc., Kyoto, Japan). Clinically, a standardisation score > 40 is considered normal compared to the healthy general Japanese population [10,31].



The Profile of Mood States (POMS) includes 65 items rated on a five-point Likert scale. Participants can select a number from 0 (not at all) to 4 (extremely). Fifty-eight of the original items yielded scores for six factors: “tension/anxiety” (POMS-TA), “depression” (depressed mood: POMS-D), “anger/hostility” (POMS-AH), “vigour” (POMS-V), “fatigue” (POMS-F) and “confusion” (POMS-C) [10,33,34].



The State–Trait Anxiety Inventory (STAI) consists of 40 items for state anxiety (STAI-S: 20 items) and trait anxiety (STAI-T: 20 items). Items are answered on a 4-point Likert scale ranging from 1 (not at all) to 4 (very likely), each of which is divided into a range of 20 to 80, with higher scores indicating higher levels of anxiety symptoms [36].




2.3. Statistical Analysis


To explore the differences in QOL, mood and anxiety states between recipient and donor in PEKT vs. PDKT, scores of SF-36v2, POMS and STAI were analysed during kidney transplantation decision-making via analysis of variance (ANOVA) using BellCurve for Excel ver. 3.2 (Social Survey Research Information Co., Ltd., Tokyo, Japan). As the F-value of ANOVA was significant, the data were analysed using Scheffe’s post-hoc test. To explore the direct impact factors on decision-making between PEKT and PDKT, a binomial logistic regression analysis with robust standard errors was adopted using the free statistical software HAD version 17 (Shimizu, H., Kansei Gakuin University, Nishinomiya, Hyogo) (https://osf.io/32cyp/files/, accessed on 1 March 2021) [37,38]. To explore the secondary impact factors on the detected direct impact factors for decision-making, a stepwise multiple regression analysis with robust standard errors (HAD17) and analysis of covariance (ANCOVA) (BellCurve for Excel) were adopted. Multicollinearity was suspected in the binomial logistic regression and stepwise multiple regression analyses with robust standard errors, if the variance inflation factor (VIF) value was greater than 10 [37,39,40].



The background data of donors and recipients in PEKT and PDKT were analysed by a two-way ANOVA (age), a Mann–Whitney U test (duration of chronic kidney disease), a Cochran–Armitage test (relationship and primary disease), and the Cochran–Mantel–Haenstzel method (gender and employment) using BellCurve for Excel.





3. Results


3.1. Backgrounds


The subjects of this study included 24, and 21 pairs of PEKT and PDKT recipients (a total of 45 pairs), respectively. According to the ethical guidelines of the Japan Society for Transplantation [41], the Organ Transplantation Centre in Mie University Hospital limits living-donor kidney transplant donors to spouses and third-degree relatives. The detailed backgrounds of the subjects are summarized in Table 1. There were no differences of duration in chronic kidney disease between the PEKT and PDKT recipients (15.7 ± 15.3 and 11.4 ± 9.93 years, respectively). There were also no significant differences in other background factors between PEKT and PDKT (Table 1).




3.2. QOL between Recipients and Donors in PEKT and PDKT


Several previous studies reported that the QOL and mental conditions of patients and their caregivers/families were affected negatively by chronic kidney disease and haemodialysis [42,43,44]. Clinically, scores lower than 40 for SF-36v2 are considered to indicate deterioration of QOL compared to the Japanese general population [10,31]. Therefore, SF-36v2 scores of role physical (SF-36v2-RP) of PEKT (37.5 ± 16.9), PDKT (37.4 ± 13.7), and general health (SF-36v2-GH) of PEKT (39.6 ± 7.7) and PDKT (38.4 ± 8.7) of recipients were slightly different (low score) from those of the healthy general Japanese population [31]. In PDKT recipients, the SF-36v2 scores of role emotion (SF-36v2-RE: 38.4 ± 16.6) and social functioning (SF-36v2-SF: 38.9 ± 14.7) were also slightly different (low score) compared to the healthy general Japanese population [31]. However, no abnormalities in any other SF-36v2 factors were detected [31] (Figure 1).



The two-way ANOVA detected a significant reduction in the recipients’ scores for all three SF-36v2 components, as well as SF-36v2-PCS [Ftransplantation(1, 89) = 0.02 (p > 0.1), Frelationship(1, 89) = 20.39 (p < 0.01), Ftransplantation*relationship(1, 89) = 1.41 (>0.1)], SF-36v2-MCS [Ftransplantation(1, 89) = 0.01 (p > 0.1), Frelationship(1, 89) = 20.58 (p < 0.01), Ftransplantation*relationship(1, 89) = 1.24 (>0.1)] and SF-36v2-RCS [Ftransplantation(1, 89) = 1.00 (p > 0.1), Frelationship(1, 89) = 4.74 (p < 0.05), and Ftransplantation*relationship(1, 81) = 0.42 (>0.1)], compared to those of the donors (Figure 1 and Figure 2). Similar to the component scores, all 8 subscale scores of the recipients were lower than those of the donors (Figure 1). Notably, we did not detect any significant differences in QOL between the PEKT and PDKT pairs (Figure 1 and Figure 2).



These results suggest that the QOL of recipients deteriorated compared to that of the donors. Contrary to our expectations, the QOL scores between the PEKT and PDKT pairs were almost equal. Notably, at the Organ Transplantation Centre of Mie University Hospital, the QOL of PEKT and PDKT recipients associated with role physical and general health slightly deteriorated. Whereas, the overall QOL of recipients generally remained almost equal to that of the general Japanese population.




3.3. Mental State between Recipients and Donors of PEKT and PDKT


The present study did not detect any psychopathological disturbances (POMS and STAI scores) in the PEKT and PDKT pairs or the correlations of mental state between donor–recipient and PEKT–PDKT using a two-way ANOVA (Figure 3). Furthermore, using a one-way ANOVA, we detected no differences in the scores of POMS and STAI for donors and recipients in PEKT and PDKT compared to the healthy general Japanese population [45]. Based on the results of SF-36v2, POMS, and STAI, the living-donor kidney transplantation pairs did not show psychosocial disturbances. Thus, no differences in psychosocial states were observed between the PEKT and PDKT pairs.




3.4. Impacts of the QOL and Mental States of Donors and Recipients on Decision-Making between PEKT and PDKT (Model 1)


In the above analyses (in Section 3.2 and Section 3.3), ANOVA did not detect any definitive QOL or mental conditions associated with choosing between PEKT and PDKT. Therefore, we subsequently explored the impact factors of QOL (SF-36v2) and mental state (POMS and STAI) on choosing between PEKT and PDKT using binomial logistic regression analysis with robust standard errors.



All components of the SF-36v2 for donors and recipients did not affect decision-making result for PEKT and PDKT (Table 2). Contrary to the SF-36v2 components, binomial logistic regression analysis detected several significant impact factors. For recipients, decreasing the SF-36v2-RP score shifted the decision-making to PEKT, whereas decreasing the SF-36v2-SF and SF-36v2-RE scores shifted the decision-making to PDKT (Table 3). For donors, increasing the SF-36v2-VT score shifted the decision-making to PDKT, while increasing the SF-36v2-RP and SF-36v2-MH scores shifted the decision-making to PEKT (Table 3).



Binomial logistic regression analysis detected a significant impact of the POMS factor among recipients when choosing between PEKT and PDKT, but did not detect any POMS factors for donors. Increasing the POMS-TA and POMS-D scores of the recipients shifted the decision-making to PDKT, while increasing the POMS-F and POMS-C of recipients shifted the decision-making to PEKT (Table 4). Unlike POMS, neither the STAI-S nor the STAI-T of both the donors and recipients affected their decision-making (Table 5). Therefore, the mental states of the donors did not affect decision-making directly. However, tension/anxiety and depressive mood among recipients contributed to choosing PDKT, while fatigue and confusion contributed to choosing PEKT.




3.5. Impacts of Mental States of Donors and Recipients on the Directly Impact Factors on Choosing between PEKT and PDKT (Model 2)


In the above analysis (in Section 3.4), we detected the direct impact factors on choosing between PEKT and PDKT using binomial logistic regression analysis. We explored the secondary/indirect impact factors on the direct impact factors of PEKT and PDKT using multiple regression analysis with robust standard errors.



Increasing the POMS-TA of recipients directly shifted the decision-making to PDKT (Table 4) and additionally shifted the decision-making to PDKT via a reduction of the SF36v2-SF score (Table 6). Conversely, increasing POMS-F directly shifted the decision-making to PEKT (Table 4) but additionally shifted the decision-making to PDKT via a reduction of the SF36v2-RE score (Table 6). POMS-AH did not directly affect decision-making between PEKT or PDKT, but increasing the POMS-AH scores of recipients shifted the decision-making to PDKT by increasing SF36v2-RP and to PEKT by additionally increasing both the SF36v2-SF and SF36v2-RE scores (Table 6). Similar to the recipients, POMS-AH did not directly affect decision-making but increasing the POMS-AH of donors additionally shifted their decision-making to PEKT by increasing the SF36v2-MH scores (Table 6).



Contrary to POMS, increasing the STAI-T of recipients increased the scores of POMS-TA, POMS-D, POMS-AH, and POMS-C (Table 7). The STAI-T of the donors selectively increased the POMS-AH score (Table 7). The STAI-S scores of neither the donors nor the recipients affected any POMS scores based on the multiple regression analysis (data not shown).




3.6. Impacts of the State Anxiety of Donors and Recipients on Mental Condition (Model 3)


Based on the results of the multiple regression analysis, STAI-T affected various direct/secondary impact POMS factors. To explore the contradictive effects of STAI-T (trait anxiety) on decision-making, the relationship between POMS scores (POMS-TA, POMS-D, POMS-AH, and POMS-C) and STAI-T was analysed using ANCOVA.



No significant differences were detected in the correlation between POMS-C, POMS-D, POMS-AH, and STAI-T in any combinations (data not shown). In relation to the correlation between POMS-TA and STAI-T, ANCOVA did not detect significant differences among recipients (PEKT vs. PDKT) or PDKT (donors vs. recipients), but the POMS-TA scores of the PEKT donors were less sensitive to STAI-T than those of the PDKT donors [Ftransplantation: fixed factor(1, 44) = 3.906 (p > 0.05), FSTAI-T: covariance factor (1, 44) = 7.237 (p < 0.05), Ftransplantation*STAI-T (1, 44) = 4.697 (p < 0.05)] (Figure 4). The reactive tension/anxiety (POMS-TA) among PEKT donors likely indicates greater tolerability to trait anxiety in this group compared to that of the PDKT donors (Figure 4).





4. Discussion


4.1. Interactions between QOL and Mental States of Recipients and Donors in Choosing between PEKT or PDKT


The present study revealed the impacts of various psychosocial features and conditions of recipients and donors on decision-making between PEKT and PDKT. However, the decision-making processes were composed of more complicated interactions between psychosocial factors than we expected. Figure 5 presents the psychosocial interactions revealed among recipients and donors in the decision-making processes of PEKT and PDKT.



Binomial logistic regression with robust standard errors detected the various direct impact factors of recipients, showing that low recipient scores of SF-36v2-RP (role physical) contributed to choosing PEKT, whereas low recipient scores of SF-36v2-RE (role emotional) and SF-36v2-SF (social functioning) shifted the decision-making to PDKT (Table 3 and Figure 5). The mental states of the recipients also directly contributed to their decision-making processes. High scores in POMS-C (confusion) and POMS-F (fatigue) among recipients directly shifted the decision-making to PEKT. Whereas, high scores of POMS-TA (tension/anxiety) and POMS-D (depression) among recipients directly shifted the decision-making to PDKT (Table 4 and Figure 5). Multiple regression with robust standard errors also detected secondary factors (Table 6 and Table 7 and Figure 5), indicating that a high score in POMS-TA additionally shifted the decision-making to PDKT via a reduction of the SF-36v2-SF scores. However, high POMS-F scores directly shifted the decision-making to PEKT but biphasically shifted the decision-making to PDKT via a reduction of the SF-36v2-RE score. Interestingly, POMS-AH (anger/hostility) provided secondary negative factors for decision-making of PEKT and PDKT by increasing the SF-36v2-RP, SF-36v2-RE, and SF-36v2-SF scores. The present study did not detect any direct impacts of STAI scores on decision-making, whereas STAI-T (trait anxiety) indirectly affected the decision-making processes of both PEKT and PDKT.



Unlike the recipients, the donors’ mental states and POMS and STAI scores did not directly affect decision-making. Binomial logistic regression analysis also detected direct impact factors among donors, showing that high donor scores SF-36v2-VT (vitality) contributed to choosing PDKT. Whereas, high donor scores of SF-36v2-RP (role physical) and SF-36v2-MH (mental health) shifted the decision-making to PEKT. High scores of POMS-AH (anger/hostility) and STAI-T (trait anxiety) of donors indirectly shifted the decision-making to PEKT via a increasing SF-36v2-MH scores (Table 6 and Table 7 and Figure 5).




4.2. Importance of Life–Work–Family Balance for Patients with ESRD and Their Families When Deciding on a Kidney Replacement Therapy


The results of this study suggest that the donors rationally decided to donate their kidneys to the recipients (patients with ESRD) to maintain the QOL of their family members. The recipients also rationally decided to accept the kidney transplants, but the effects of psychological factors on decision-making cannot be ignored [46]. Indeed, patients who will soon reach ESRD demand a large amount of information, not only from the multidisciplinary kidney team, but also for other patients with experience regarding dialyses and transplantation. This is because patients must discuss their choices with their family members and colleagues, prior to the initiation of kidney replacement therapy, due to subsequent changes in patients’ lifestyles [30]. This presents serious life–work–family balance issues for patients and their family members [37,39,40,47,48,49]. According to the definition of Grzywacz and Carlson [47], work–family balance is the “accomplishment of role-related expectations that are negotiated and shared between individuals and their role-related partners in the work and family domains”. Work–family enrichment is considered “the extent to which experience in one role improves the QOL in the other role” [48]. Work–family conflict is considered “a form of inter-role conflict in which the demands of work and family roles are incompatible in some respect so that participation, in either the work or family role is more difficult because of participation in the other role” [49].



Taken together with the life–work–family balance concept, the present results indicate the rational clinical value of decision-making for kidney replacement therapy, but also the importance of maintaining one’s lifestyle and the QOL of patients with ESRD, as well as that of their family members. According to the decision-making process (Figure 5), donors decided to donate their kidneys to maintain their lifestyles and QOL, but recipients seemed to accept kidney transplantation to compensate for their loss of function. These interactions between donors and recipients in the decision-making process for family-to-family living-donor kidney transplantation suggest that the proactive persuasion of donors plays an unexpectedly important role in decision-making for transplantation. Indeed, the mental states of recipients with PEKT and PDKT at kidney transplantation decision-making were predominantly confusion, and tension/anxiety/depression, respectively.



The proactive donor stance and passive recipient stance seem to contradict common clinical observations. Generally, in Japan, to protect candidate donors, it is obligatory for third parties to evaluate the validity and reliability of donor’s decisions when deciding to donate a kidney [41]. According to the ethical guidelines of the Japan Society for Transplantation [41], the Organ Transplantation Centre in Mie University Hospital also evaluates the validity/reliability of the donor’s decision. Transplantation coordinators, transplantation surgeons, psychologists and psychiatrists must evaluate the validity/reliability of the decision-making of donors and recipients at multiple stages during the shared decision-making processes. The multi-stage evaluations of the validity/reliability of decision-making processes for both donors and recipients confirmed that neither would force a kidney transplant on the other party. Therefore, the positive impacts of POMS scores for decision-making among PEKT (POMS-C) and PDKT (POMS-TA and POMS-D) recipients, as detected by binomial logistic regression analysis, likely detected the recipients’ psychological reactions to decision-making, rather than the impact factors for decision-making.




4.3. Impact of Mental State on Choosing between PEKT and PDKT


It is well-known that anxiety plays important roles in the psychological and biological risk factors for the impairment of emotional perception/cognition [50]. The trait anxiety of the recipients enhanced negative mental responses (POMS-TA/POMS-D and POMS-C) in the selection between PDKT, and PEKT, respectively. Confusion and anxiety/tension/depression are emotional/cognitive impairments that are unfavourable for independent rational decision-making. A recent clinical study reported a high prevalence of irritability (46.7%); abnormal illness behaviour, including anxiety (23.3%); and somatization (23.3%) among patients waitlisted for cadaveric kidney transplantation using the Diagnostic Criteria for Psychosomatic Research (DCPR) [50]. Notably, among patients with a negative score based on the International Classification of Diseases version 10, 77.8% patients exhibited DCPR syndrome [50]. These findings are consistent with those of other studies, which frequently reported on the association between psychological disturbances and various other physical diseases among patients [10,34,51]. Therefore, the tendencies shown in this study are understandable, as patients with ESRD are often worried about the unknown factors of their condition, based on a fear that they may lose their renal functions and experience other unexpected outcomes [10,34,50,51].



The present study demonstrated the additional importance of the impacts from individually acquired trait anxiety, beyond the traditional clinical concept. The chronic progress features of chronic kidney disease were shown to play important roles in the psychopathology of depression and anxiety observed in patients with ESRD. STAI can measure state anxiety (anxiety that occurs transiently under specific conditions) and trait anxiety (long-term anxiety unaffected by contextual factors) [36]. Traditionally, trait anxiety has been regarded as a construct that signifies the underlying causes of the various thoughts, feelings, and behaviours that correspondingly reflect the presence of anxiety. However, the recent network theory of personality defines trait anxiety as a formative construct emerging from interactions among its constitutive features (e.g., thoughts, feelings, and behaviours), but not a latent cause of these features [52]. The present study did not detect the direct impact of STAI-T (trait anxiety) on decision-making since the STAI-T score significantly increased the factors of decision-making for both PEKT and PDKT, such as POMS-C, POMS-AH, POMS-TA, and POMS-D. The various contradictive impacts of the recipient’s trait anxiety on decision-making processes suggest that recipients vulnerable to anxiety cannot independently make a decision on their kidney replacement therapy. Recipients with a tendency to experience increased anxiety/tension and depressive mood indue to distress avoid kidney transplantation decision-making as a psychological defence mechanism, resulting in choosing dialyses. Whereas, recipients with a tendency to experience increased confusion due to distress shift their decision-making to PEKT under the proactive persuasion of their family members (candidate donors). Therefore, STAI-T does not provide direct decision-making factors but instead enhances the direct or secondary factors of decision-making.



Unlike those of the recipients, the donors’ mental state, POMS, and STAI scores did not directly affect the decision-making processes for either PEKT or PDKT. Binominal logistic regression analysis detected direct impact factors of donors, where high donor SF-36v2-VT scores (vitality) contributed to choosing PDKT, while high donor scores for SF-36v2-RP (role physical) and SF-36v2-MH (mental health) shifted the decision-making to PEKT. These results suggest that donors rationally decide to donate their kidneys based to maintain their lifestyles and the QOL of their family members without affecting their emotional states. Furthermore, a high POMS-AH score (anger/hostility) shifted the choice to PEKT by increasing the SF-36v2-MH score. The donors’ reactions in the decision-making processes for PEKT possibly represent a response to disadvantaging their family members (patients) and themselves. Furthermore, the ANCOVA analysis detected an interesting relationship between tension/anxiety and trait anxiety in the decision-making processes of PEKT donors. PEKT donors were less sensitive to their trait anxiety (STAI-T) than the donors of PDKT (Figure 4). Taken together with the tendencies of PEKT recipients, the supportive/proactive interventions of donors to aid confused patients with ESRD seem to play unexpectedly fundamental roles in the decision-making processes for PEKT. The present study detected only one direct impact factor among PDKT donors: High scores of donor SF-36v2-VT (vitality) contributed to choosing PDKT without any secondary mental conditioning factors, indicating that the PDKT donors chose PDKT due to a mature and rational decision-making process. Although we did not add the date at which the PDKT donors decided to donate their kidneys as a factor in this quantitative study, at the final interview to evaluate the validity/reliability of donor decisions, the majority of PDKT donors clearly stated that they had waited until the recipient decided to accept the donor’s kidney. This result indicates that PDKT donors expressed their intention to donate their kidneys but could not supportively/proactively persuade patients with ESRD to make rational decisions regarding their kidney replacement therapy. In other words, donors withholding proactive confirmation of their decisions (to donate their kidneys) likely leads to the induction of dialyses among patients with ESRD due to their hesitance to select family-to-family living-donor kidney transplantation. Therefore, compared to PEKT donors, PDKT donors, who exhibit vulnerability to enhanced tension/anxiety induced by trait anxiety, require more vitality for proactive persuade to accept transplantation from patients with ESRD. Additionally, changing the current kidney replacement therapy being received to another modality entails a mental burden and requires vitality.



The most recent focus in kidney transplant medicine involves determining when to perform a transplant. The risk of delayed graft functions in PEKT range from 2 to 4%, whereas the risk in PDKT is 4–10% [53,54,55,56]. Previous clinical findings indicate that PEKT is a better option than PDKT in terms of physical prognosis. However, PEKT should not be recommended only because of its advantages in physical prognosis. Recent Japanese studies revealed that there is no difference in long-term QOL prognoses between PEKT and PDKT recipients. Surprisingly, recipients’ mental satisfaction with PDKT was found to be higher than that with PEKT [24,25]. PEKT is physically more advantageous than PDKT, but PDKT seems to be no worse than PEKT in its long-term prognosis of QOL and the development of health literacy and adherence. The discrepancies in satisfaction between PEKT and PDKT recipients seem to indicate the impacts of ameliorating the distress associated with dialyses. However, the influence of confusion among PEKT recipients demonstrated in this study must not be ignored. Patients with low health literacy generally have worse outcomes, as well as a lower chance of being truly involved in their decision-making [57]. Clearly, cognitive and perceptual vulnerabilities due to trait anxiety can negatively affect the health literacy of individuals. It is also well-known that patients with chronic physical diseases, including ESRD treated with dialysis are at a high risk of suicide and comorbidities with affective disorders [10,34,37,58], since haemodialysis, which requires time and physical restraints, forces patients and their families to change their lifestyles. Therefore, enriching the independence of PEKT recipients during the shared decision-making process would likely improve satisfaction, adherence, and the development of health literacy. Enriching a recipient’s independence and life–work–family balance would likely require long-term educational consultation efforts.



To further improve the QOL of patients with ESRD and their families, based on the present results, we propose the following areas of focus: When should one perform kidney transplantation, and when should one start and continue educational consultation programmes for shared decision-making in kidney replacement therapy according to the physical and sociopsychological prognoses? Professional staff in multidisciplinary kidney teams for shared decision-making programmes should employ clinical evidence along with our proposed focus areas based on the physical and sociopsychological prognoses.





5. Conclusions


The present study determined the impact of the QOL, and the mental states of donors and recipients in choosing to undergo family-to-family living-donor kidney transplantation, including PEKT and PDKT, at the point in time when patients finalise their decisions in that respect. The purpose of the study was to further improve the psychosocial prognoses of donor/recipient pairs through educational consultation programmes. The analyses in this study indicated that the decision-making process of both PEKT and PDKT were unexpectedly reliant on the proactive/independent interventions of the donors, rather than the independent choices of the recipients. The present study detected only negative/passive factors among the recipients, including the impacts of tension/anxiety, depressive mood, fatigue, and confusion, which negatively affected the decision-making processes of kidney replacement therapy. We also detected the typical features of PEKT donors, including high tolerability against the trait anxiety of reactive tension/anxiety compared to that of the PDKT donors. Contrary to our expectations, for patients with ESRD, these results suggest that the proactive/supportive intervention of family members (candidate donors) likely plays a fundamental role in kidney transplantation decision-making (PEKT). Additionally, the maturation of life-work-family balance concepts of donors is required to change current kidney replacement therapy from dialyses to transplantation (PDKT). Therefore, to facilitate shared decision-making in kidney replacement therapy, medical professionals in the multidisciplinary kidney teams should provide detailed information to patients with ESRD and their families as potential donors through educational consultation programmes before the induction of kidney replacement therapy and during dialyses.







Author Contributions


Conceptualization, M.O.; data curation, T.H., Y.T., T.O., A.U., S.W. and K.N.; formal analysis, T.H. and M.O.; funding acquisition, Y.T.; methodology, M.O.; project administration; M.O.; validation, K.N., S.M. and M.O.; Writing original draft, T.H., K.N. and M.O.; writing review and editing, M.O. All authors have read and agreed to the published version of the manuscript.




Funding


This study was supported by Japan Society for the Promotion of Science (16K20816).




Institutional Review Board Statement


This study was conducted according to the guidelines of the Declaration of Helsinki, and approved by the Ethics Committee of Mie University Hospital (protocol code Permission Number: 1606, date of approval: 25 October 2016).




Informed Consent Statement


Not applicable.




Data Availability Statement


The data presented in this study are available on request from the corresponding author. The data are not publicly available due to equipment dependent data.




Conflicts of Interest


The authors state no conflict of interest.




References


	



Carney, E.F. The impact of chronic kidney disease on global health. Nat. Rev. Nephrol. 2020, 16, 251. [Google Scholar] [CrossRef] [PubMed]

	



Bikbov, B.; Purcell, C.A.; Levey, A.S.; Smith, M.; Abdoli, A.; Abebe, M.; Adebayo, O.M.; Afarideh, M.; Agarwal, S.K.; Agudelo-Botero, M.J.T.L. Global, regional, and national burden of chronic kidney disease, 1990–2017: A systematic analysis for the Global Burden of Disease Study 2017. Lancet 2020, 395, 709–733. [Google Scholar] [CrossRef]

	



GBD 2013 Mortality. Causes of Death Collaborators Global, regional, and national age-sex specific all-cause and cause-specific mortality for 240 causes of death, 1990–2013: A systematic analysis for the Global Burden of Disease Study 2013. Lancet 2015, 385, 117–171. [Google Scholar] [CrossRef]

	



van Rijn, M.H.C.; van de Luijtgaarden, M.; van Zuilen, A.D.; Blankestijn, P.J.; Wetzels, J.F.M.; Debray, T.P.A.; van den Brand, J. Prognostic models for chronic kidney disease: A systematic review and external validation. Nephrol. Dial. Transpl. 2020. [Google Scholar] [CrossRef]

	



Levey, A.S.; Eckardt, K.U.; Dorman, N.M.; Christiansen, S.L.; Cheung, M.; Jadoul, M.; Winkelmayer, W.C. Nomenclature for kidney function and disease: Executive summary and glossary from a Kidney Disease: Improving Global Outcomes (KDIGO) consensus conference. J. Nephrol. 2020, 33, 639–648. [Google Scholar] [CrossRef]

	



Improving Global Outcomes CKD Work Group. KDIGO 2012 Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney Disease. Kidney Int. Suppl. 2013, 3, 112–119. [Google Scholar]

	



Chadban, S.J.; Ahn, C.; Axelrod, D.A.; Foster, B.J.; Kasiske, B.L.; Kher, V.; Kumar, D.; Oberbauer, R.; Pascual, J.; Pilmore, H.L.; et al. KDIGO Clinical Practice Guideline on the Evaluation and Management of Candidates for Kidney Transplantation. Transplantation 2020, 104, S11–S103. [Google Scholar] [CrossRef]

	



Knoll, G.; Cockfield, S.; Blydt-Hansen, T.; Baran, D.; Kiberd, B.; Landsberg, D.; Rush, D.; Cole, E.; for The Kidney Transplant Working Group of the Canadian Society of Transplantation. Canadian Society of Transplantation consensus guidelines on eligibility for kidney transplantation. CMAJ 2005, 173, 1181–1184. [Google Scholar] [CrossRef]

	



Wolfe, R.A.; Ashby, V.B.; Milford, E.L.; Ojo, A.O.; Ettenger, R.E.; Agodoa, L.Y.; Held, P.J.; Port, F.K. Comparison of mortality in all patients on dialysis, patients on dialysis awaiting transplantation, and recipients of a first cadaveric transplant. N. Engl. J. Med. 1999, 341, 1725–1730. [Google Scholar] [CrossRef]

	



Tamura, Y.; Urawa, A.; Watanabe, S.; Hasegawa, T.; Ogura, T.; Nishikawa, K.; Sugimura, Y.; Komori, T.; Okada, M. Mood Status and Quality of Life in Kidney Recipients After Transplantation. Transpl. Proc. 2018, 50, 2521–2525. [Google Scholar] [CrossRef]

	



Jaar, B.G.; Chang, A.; Plantinga, L. Can we improve quality of life of patients on dialysis? Clin. J. Am. Soc. Nephrol. 2013, 8, 1–4. [Google Scholar] [CrossRef]

	



Loos, C.; Briancon, S.; Frimat, L.; Hanesse, B.; Kessler, M. Effect of end-stage renal disease on the quality of life of older patients. J. Am. Geriatr. Soc. 2003, 51, 229–233. [Google Scholar] [CrossRef]

	



EBPG; European Renal Association; European Society for Organ Transplantation. European Best Practice Guidelines for Renal Transplantation (part 1). Nephrol. Dial. Transpl. 2000, 15 (Suppl. 7), 1–85. [Google Scholar]

	



Witczak, B.J.; Leivestad, T.; Line, P.D.; Holdaas, H.; Reisaeter, A.V.; Jenssen, T.G.; Midtvedt, K.; Bitter, J.; Hartmann, A. Experience from an active preemptive kidney transplantation program--809 cases revisited. Transplantation 2009, 88, 672–677. [Google Scholar] [CrossRef]

	



Goldfarb-Rumyantzev, A.; Hurdle, J.F.; Scandling, J.; Wang, Z.; Baird, B.; Barenbaum, L.; Cheung, A.K. Duration of end-stage renal disease and kidney transplant outcome. Nephrol. Dial. Transpl. 2005, 20, 167–175. [Google Scholar] [CrossRef]

	



Kasiske, B.L.; Snyder, J.J.; Matas, A.J.; Ellison, M.D.; Gill, J.S.; Kausz, A.T. Preemptive kidney transplantation: The advantage and the advantaged. J. Am. Soc. Nephrol. 2002, 13, 1358–1364. [Google Scholar] [CrossRef]

	



Milton, C.A.; Russ, G.R.; McDonald, S.P.J.N. Pre-emptive renal transplantation from living donors in Australia: Effect on allograft and patient survival. Nephrology 2008, 13, 535–540. [Google Scholar] [CrossRef]

	



Yamagata, K.; Yagisawa, T.; Nakai, S.; Nakayama, M.; Imai, E.; Hattori, M.; Iseki, K.; Akiba, T. Prevalence and incidence of chronic kidney disease stage G5 in Japan. Clin. Exp. Nephrol. 2015, 19, 54–64. [Google Scholar] [CrossRef]

	



Yoshida, K. Fact Book 2019 of Organ Transplantation in Japan; The Japan Society for Transplantation: 2019; Volume 2019. Available online: http://www.asas.or.jp/jst/pdf/factbook/factbook2019.pdf (accessed on 14 May 2021).

	



Eckardt, K.U.; Bansal, N.; Coresh, J.; Evans, M.; Grams, M.E.; Herzog, C.A.; James, M.T.; Heerspink, H.J.L.; Pollock, C.A.; Stevens, P.E.; et al. Improving the prognosis of patients with severely decreased glomerular filtration rate (CKD G4+): Conclusions from a Kidney Disease: Improving Global Outcomes (KDIGO) Controversies Conference. Kidney Int. 2018, 93, 1281–1292. [Google Scholar] [CrossRef]

	



Webster, A.C.; Nagler, E.V.; Morton, R.L.; Masson, P. Chronic Kidney Disease. Lancet 2017, 389, 1238–1252. [Google Scholar] [CrossRef]

	



Dahlerus, C.; Quinn, M.; Messersmith, E.; Lachance, L.; Subramanian, L.; Perry, E.; Cole, J.; Zhao, J.; Lee, C.; McCall, M.; et al. Patient Perspectives on the Choice of Dialysis Modality: Results From the Empowering Patients on Choices for Renal Replacement Therapy (EPOCH-RRT) Study. Am. J. Kidney Dis. 2016, 68, 901–910. [Google Scholar] [CrossRef] [PubMed]

	



Harwood, L.; Clark, A.M. Understanding pre-dialysis modality decision-making: A meta-synthesis of qualitative studies. Int. J. Nurs. Stud. 2013, 50, 109–120. [Google Scholar] [CrossRef] [PubMed]

	



Matsumura, S.; Unagami, K.; Okabe, S.; Fukuda, H.; Suzuki, A.; Fuchinoue, S.; Tanabe, K.; Ishida, H. Comparative Study on Variation of Quality of Life of Patients of Preemptive Kidney Transplantation and Nonpreemptive Kidney Transplantation. Transpl. Proc. 2018, 50, 3321–3328. [Google Scholar] [CrossRef] [PubMed]

	



Mitsui, Y.; Araki, M.; Maruyama, Y.; Yoshinaga, K.; Sadahira, T.; Wada, K.; Tanabe, K.; Kitagawa, M.; Kobayashi, Y.; Watanabe, M.; et al. Quality of Life and Mental Satisfaction Improve Slowly in Preemptive Kidney Transplantation Compared With Nonpreemptive Kidney Transplantation. Transpl. Proc. 2020, 52, 740–747. [Google Scholar] [CrossRef]

	



Schipper, K.; Abma, T.A.; Koops, C.; Bakker, I.; Sanderman, R.; Schroevers, M.J. Sweet and sour after renal transplantation: A qualitative study about the positive and negative consequences of renal transplantation. Br. J. Health Psychol. 2014, 19, 580–591. [Google Scholar] [CrossRef] [PubMed]

	



Cassidy, B.P.; Getchell, L.E.; Harwood, L.; Hemmett, J.; Moist, L.M. Barriers to Education and Shared Decision Making in the Chronic Kidney Disease Population: A Narrative Review. Can. J. Kidney Health Dis. 2018, 5, 2054358118803322. [Google Scholar] [CrossRef] [PubMed]

	



Yapa, H.E.; Purtell, L.; Chambers, S.; Bonner, A. Alterations in symptoms and health-related quality of life as kidney function deteriorates: A cross-sectional study. J. Clin. Nurs. 2021. [Google Scholar] [CrossRef]

	



Murray, M.A.; Brunier, G.; Chung, J.O.; Craig, L.A.; Mills, C.; Thomas, A.; Stacey, D. A systematic review of factors influencing decision-making in adults living with chronic kidney disease. Patient Educ. Couns. 2009, 76, 149–158. [Google Scholar] [CrossRef]

	



Winterbottom, A.; Bekker, H.L.; Conner, M.; Mooney, A. Choosing dialysis modality: Decision making in a chronic illness context. Health Expect 2014, 17, 710–723. [Google Scholar] [CrossRef]

	



Fukuhara, S.; Bito, S.; Green, J.; Hsiao, A.; Kurokawa, K. Translation, adaptation, and validation of the SF-36 Health Survey for use in Japan. J. Clin. Epidemiol. 1998, 51, 1037–1044. [Google Scholar] [CrossRef]

	



Ware, J.E., Jr.; Sherbourne, C.D. The MOS 36-item short-form health survey (SF-36). I. Conceptual framework and item selection. Med. Care 1992, 30, 473–483. [Google Scholar] [CrossRef] [PubMed]

	



Nyenhuis, D.L.; Yamamoto, C.; Luchetta, T.; Terrien, A.; Parmentier, A. Adult and geriatric normative data and validation of the profile of mood states. J. Clin. Psychol. 1999, 55, 79–86. [Google Scholar] [CrossRef]

	



Nishikawa, K.; Hasegawa, T.; Usami, A.; Urawa, A.; Watanabe, S.; Mizuno, S.; Isaji, S.; Sugimura, Y.; Okada, M. Pre-operative Assessment of Psychological Characteristics and Mood States in Living Donor Kidney and Liver Transplantation. Transpl. Proc. 2016, 48, 1018–1021. [Google Scholar] [CrossRef] [PubMed]

	



Renger, R. A review of the profile of mood states (POMS) in the prediction of athletic success. J. Appl. Sport Psychol. 1993, 5, 78–84. [Google Scholar] [CrossRef]

	



Spielberger, C.D. Manual for the State-Trait Anxietry, Inventory; Consulting Psychologist Press: Palo Alto, CA, USA, 1970. [Google Scholar]

	



Nakano, T.; Hasegawa, T.; Okada, M. Analysing the Impacts of Financial Support for Regional Suicide Prevention Programmes on Suicide Mortality Caused by Major Suicide Motives in Japan Using Statistical Government Data. Int. J. Environ. Res. Public Health 2021, 18, 3414. [Google Scholar] [CrossRef]

	



Terada, M. Effect of individual differences in construal level on procrastination: Moderating role of intelligence theories. Psychology 2017, 8, 517. [Google Scholar] [CrossRef]

	



Okada, M.; Hasegawa, T.; Kato, R.; Shiroyama, T. Analysing regional unemployment rates, GDP per capita and financial support for regional suicide prevention programme on suicide mortality in Japan using governmental statistical data. BMJ Open 2020, 10, e037537. [Google Scholar] [CrossRef]

	



Kato, R.; Okada, M. Can Financial Support Reduce Suicide Mortality Rates? Int. J. Environ. Res. Public Health 2019, 16, 4797. [Google Scholar] [CrossRef]

	



Transplantation, J.S.F. The Ethical Guidelines. Available online: http://www.asas.or.jp/jst/about/ethics.php (accessed on 1 April 2021).

	



Gray, N.A.; Zuo, L.; Hong, D.; Smyth, B.; Jun, M.; De Zoysa, J.; Vo, K.; Howard, K.; Wang, J.; Lu, C.; et al. Quality of life in caregivers compared with dialysis recipients: The Co-ACTIVE sub-study of the ACTIVE dialysis trial. Nephrology 2019, 24, 1056–1063. [Google Scholar] [CrossRef]

	



Nagasawa, H.; Sugita, I.; Tachi, T.; Esaki, H.; Yoshida, A.; Kanematsu, Y.; Noguchi, Y.; Kobayashi, Y.; Ichikawa, E.; Tsuchiya, T.; et al. The Relationship Between Dialysis Patients’ Quality of Life and Caregivers’ Quality of Life. Front. Pharmacol. 2018, 9, 770. [Google Scholar] [CrossRef]

	



Huang, C.W.; Wee, P.H.; Low, L.L.; Koong, Y.L.A.; Htay, H.; Fan, Q.; Foo, W.Y.M.; Seng, J.J.B. Prevalence and risk factors for elevated anxiety symptoms and anxiety disorders in chronic kidney disease: A systematic review and meta-analysis. Gen. Hosp. Psychiatry 2020, 69, 27–40. [Google Scholar] [CrossRef]

	



Tanaka, Y.; Maruyama, Y.; Ishitobi, Y.; Kawano, A.; Ando, T.; Ikeda, R.; Inoue, A.; Imanaga, J.; Okamoto, S.; Kanehisa, M.; et al. Salivary alpha-amylase and cortisol responsiveness following electrically stimulated physical stress in bipolar disorder patients. Neuropsychiatr. Dis. Treat. 2013, 9, 1899–1905. [Google Scholar]

	



Evans, M.; Lopau, K. The transition clinic in chronic kidney disease care. Nephrol. Dial. Transpl. 2020, 35, ii4–ii10. [Google Scholar] [CrossRef]

	



Grzywacz, J.G.; Carlson, D.S. Conceptualizing work—family balance: Implications for practice and research. Adv. Dev. Hum. Resour. 2007, 9, 455–471. [Google Scholar] [CrossRef]

	



Greenhaus, J.H.; Powell, G.N. When work and family are allies: A theory of work-family enrichment. Acad. Manag. Rev. 2006, 31, 72–92. [Google Scholar] [CrossRef]

	



Greenhaus, J.H.; Beutell, N.J. Sources of conflict between work and family roles. Acad. Manag. Rev. 1985, 10, 76–88. [Google Scholar] [CrossRef]

	



Battaglia, Y.; Zerbinati, L.; Martino, E.; Piazza, G.; Massarenti, S.; Storari, A.; Grassi, L. Psychosocial Dimensions in Hemodialysis Patients on Kidney Transplant Waiting List: Preliminary Data. Transplantology 2020, 1, 123–134. [Google Scholar] [CrossRef]

	



Mangelli, L.; Fava, G.A.; Grassi, L.; Ottolini, F.; Paolini, S.; Porcelli, P.; Rafanelli, C.; Rigatelli, M.; Sonino, N. Irritable mood in Italian patients with medical disease. J. Nerv. Ment. Dis. 2006, 194, 226–228. [Google Scholar] [CrossRef]

	



Heeren, A.; Bernstein, E.E.; McNally, R.J. Deconstructing trait anxiety: A network perspective. Anxiety Stress Coping 2018, 31, 262–276. [Google Scholar] [CrossRef]

	



Mange, K.C.; Joffe, M.M.; Feldman, H.I. Effect of the use or nonuse of long-term dialysis on the subsequent survival of renal transplants from living donors. N. Engl. J. Med. 2001, 344, 726–731. [Google Scholar] [CrossRef]

	



Innocenti, G.R.; Wadei, H.M.; Prieto, M.; Dean, P.G.; Ramos, E.J.; Textor, S.; Khamash, H.; Larson, T.S.; Cosio, F.; Kosberg, K.; et al. Preemptive living donor kidney transplantation: Do the benefits extend to all recipients? Transplantation 2007, 83, 144–149. [Google Scholar] [CrossRef]

	



Joo, K.W.; Shin, S.J.; Lee, S.H.; Ha, J.W.; Kim, S.; Kim, Y.S. Preemptive transplantation and long-term outcome in living donor kidney transplantation, single-center experience. Transpl. Proc. 2007, 39, 3061–3064. [Google Scholar] [CrossRef]

	



Gill, J.S.; Tonelli, M.; Johnson, N.; Pereira, B.J. Why do preemptive kidney transplant recipients have an allograft survival advantage? Transplantation 2004, 78, 873–879. [Google Scholar] [CrossRef]

	



Coulter, A.; Ellins, J. Effectiveness of strategies for informing, educating, and involving patients. BMJ 2007, 335, 24–27. [Google Scholar] [CrossRef]

	



Natale, P.; Palmer, S.C.; Ruospo, M.; Saglimbene, V.M.; Rabindranath, K.S.; Strippoli, G.F. Psychosocial interventions for preventing and treating depression in dialysis patients. Cochrane Database Syst. Rev. 2019, 12, CD004542. [Google Scholar] [CrossRef]








[image: Jpm 11 00414 g001 550] 





Figure 1. Short Form-36 Health Survey version 2 (SF-36v2) scores (quality of life: QOL) of recipients (A,C) and donors (B,D) in preemptive kidney transplantation (PEKT: A,B) and post-dialysis kidney transplantation (PDKT: C,D). Ordinates indicate the mean ± SD of the scores of SF-36v2. Red lines indicate the lowest SF-36v2 scores among the healthy general Japanese population. SF-36v2 is composed of eight subscales—“physical functioning” (PF), “role physical” (RP), “bodily pain” (BP), “general health” (GH), “vitality” (VT), “social functioning” (SF), “role emotional” (RE) and “mental health” (MH)—and three QOL components: Physical (PCS), mental (MCS), and role social (RCS) components. 






Figure 1. Short Form-36 Health Survey version 2 (SF-36v2) scores (quality of life: QOL) of recipients (A,C) and donors (B,D) in preemptive kidney transplantation (PEKT: A,B) and post-dialysis kidney transplantation (PDKT: C,D). Ordinates indicate the mean ± SD of the scores of SF-36v2. Red lines indicate the lowest SF-36v2 scores among the healthy general Japanese population. SF-36v2 is composed of eight subscales—“physical functioning” (PF), “role physical” (RP), “bodily pain” (BP), “general health” (GH), “vitality” (VT), “social functioning” (SF), “role emotional” (RE) and “mental health” (MH)—and three QOL components: Physical (PCS), mental (MCS), and role social (RCS) components.



[image: Jpm 11 00414 g001]







[image: Jpm 11 00414 g002 550] 





Figure 2. Comparisons of SF-36v2-PCS (A), SF-36v2-MCS (B), and SF-36v2-RSC (C) among PEKT recipients (PEKT-R), PDKT recipients (PDKT-R), PEKT donors (PEKT-D), and PDKT donors (PDKT-D) during kidney transplant decision-making. Ordinates indicate the mean ± SD for the scores of the SF-36v2 components. * p < 0.05, ** p < 0.01, relative to the SF-36v2 component scores of donors using a two-way analysis of variance (ANOVA) with Scheffe’s post-hoc test. Analyses between PEKT and PDKT were impossible since the F-values of the two-way ANOVA for the transplantation factor (PEKT vs. PDKT) and interaction factors (transplantation with relationship) were not violated (p > 0.05). 
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Figure 3. Scores for the Profile of Mood States (POMS) and State–Trait Anxiety Inventory (STAI) for the recipients (A,C) and donors (B,D) of PEKT (A,B) and PDKT (C,D). Ordinates indicate the mean ± SD of the scores of POMS and STAI. POMS is composed of 6 subscales: “tension/anxiety” (TA), “depression” (D), “anger/hostility” (AH), “vigour” (V), “fatigue” (F) and “confusion” (C). STAI is composed of two subscales: “state anxiety” (S) and “trait anxiety” (T). 
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Figure 4. Correlation between the POMS-TA and STAI-T of recipients (A) and donors (B). Blue and red circles indicate PEKT, and PDKT, respectively. Closed and opened circles indicate recipients and donors, respectively. Full and dotted lines indicate the regressions of recipients and donors, respectively. Ordinates and abscissas indicate the mean ± SD of the POMS-TA, and STAI-T scores, respectively. 
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Figure 5. Proposed cascades of decision-making processes for PEKT and PDKT. 
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Table 1. Background of subjects in this study. PEKT: Pre-emptive kidney transplantation. PDKT: post-dialysis kidney transplantation. The statistical p values were analysed using a two-way ANOVA (age), a Mann–Whitney U test (duration of chronic kidney disease), a Cochran–Armitage test (relationship and primary disease), and the Cochran–Mantel–Haenstzel method (gender and employment).
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PEKT

	
PDKT




	

	
Recipient

	
Donor

	
Recipient

	
Donor






	
Male/Female

	
13/11

	
8/16

	
14/7

	
9/12




	
Age

	
50.4 ± 12.1

	
59.9 ± 10.4

	
52.0 ± 13.5

	
60.1 ± 12.4




	
Employment/Unemployment

	
14/10

	
17/7

	
16/5

	
18/3




	
Duration of chronic kidney disease (years)

	
15.7 ± 15.3

	

	
11.4 ± 9.9

	




	
Relationship

	

	

	

	




	
spouse

	
16(67%)

	

	
9(43%)

	




	
offspring

	
7(29%)

	

	
9(43%)

	




	
sibling

	
1(4%)

	

	
1(5%)

	




	
father in law

	
0

	

	
1(5%)

	




	
brother in law

	
0

	

	
1(5%)

	




	
Primary disease

	

	

	

	




	
unknown chronic renal failure

	
8(33%)

	

	
1(5%)

	




	
diabetic nephropathy

	
2(8%)

	

	
6(29%)

	




	
polycystic kidney disease

	
5(21%)

	

	
1(5%)

	




	
glomerulonephritis

	
3(13%)

	

	
1(5%)

	




	
IgA nephropathy

	
1(4%)

	

	
3(14%)

	




	
lupus nephritis

	
1(4%)

	

	
2(10%)

	




	
Others

	
4(16%)

	

	
6(29%)
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Table 2. Impact components of SF-36v2 on choosing between PEKT and PDKT for recipients and donors analysed using binomial logistic regulation analysis with robust standard errors. β means standard partial regression coefficient. SE: standard Error. VIF: Variance Inflation Factor. OR: Odds Ration.
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Nagelkerke R2 (p Value)

	
Components

	
β

	
SE

	
p Value

	
VIF

	
OR

	
OR (95% CI)






	
0.078 (0.872)

	
Recipients

	
SF-36v2_PCS

	
0.025

	
0.029

	
0.933

	
1.117

	
1.025

	
0.968

	
1.085




	

	

	
SF-36v2_MCS

	
−0.013

	
0.035

	
0.393

	
1.165

	
0.987

	
0.922

	
1.057




	

	

	
SF-36v2_RCS

	
−0.003

	
0.020

	
0.715

	
1.225

	
0.997

	
0.959

	
1.037




	

	
Donors

	
SF-36v2_PCS

	
−0.022

	
0.038

	
0.881

	
1.105

	
0.978

	
0.908

	
1.053




	

	

	
SF-36v2_MCS

	
0.038

	
0.053

	
0.550

	
1.229

	
1.038

	
0.936

	
1.152




	

	

	
SF-36v2_RCS

	
−0.019

	
0.034

	
0.479

	
1.072

	
0.981

	
0.917

	
1.049
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Table 3. Significant impact factors of SF-36v2 on choosing between PEKT and PDKT. * p < 0.05, ** p < 0.01 based on binomial logistic regulation analysis with robust standard errors. Multicollinearity was suspected if the VIF value was greater than 10. * p < 0.05, ** p < 0.01: significant impact factor on choosing PEKT or PDKT for recipients and donors.






Table 3. Significant impact factors of SF-36v2 on choosing between PEKT and PDKT. * p < 0.05, ** p < 0.01 based on binomial logistic regulation analysis with robust standard errors. Multicollinearity was suspected if the VIF value was greater than 10. * p < 0.05, ** p < 0.01: significant impact factor on choosing PEKT or PDKT for recipients and donors.





	
Nagelkerke R2 (p Value)

	
Factors

	
β

	
SE

	
p Value

	
VIF

	
OR

	
OR (95% CI)






	
0.763 (0.005 **)

	
Recipients

	
SF3-6v2_PF

	
0.145

	
0.081

	
0.072

	
2.044

	
1.157

	
0.987

	
1.355




	

	

	
SF-36v2_RP

	
0.332

	
0.148

	
0.025 *

	
3.638

	
1.394

	
1.043

	
1.863




	

	

	
SF-36v2_BP

	
−0.252

	
0.084

	
0.003 **

	
2.419

	
0.777

	
0.659

	
0.916




	

	

	
SF-36v2_GH

	
0.115

	
0.069

	
0.096

	
2.277

	
1.122

	
0.980

	
1.284




	

	

	
SF-36v2_VT

	
−0.023

	
0.099

	
0.815

	
3.519

	
0.977

	
0.805

	
1.186




	

	

	
SF-36v2_SF

	
−0.094

	
0.055

	
0.090

	
3.859

	
0.911

	
0.817

	
1.015




	

	

	
SF-36v2_RE

	
−0.178

	
0.100

	
0.076

	
3.163

	
0.837

	
0.688

	
1.019




	

	

	
SF-36v2_MH

	
−0.069

	
0.116

	
0.555

	
3.625

	
0.934

	
0.743

	
1.173




	

	
Donors

	
SF-36v2_PF

	
−0.044

	
0.078

	
0.577

	
2.273

	
0.957

	
0.821

	
1.116




	

	

	
SF-36v2_RP

	
0.088

	
0.093

	
0.344

	
2.277

	
1.092

	
0.910

	
1.312




	

	

	
SF-36v2_BP

	
−0.210

	
0.100

	
0.035 *

	
1.856

	
0.811

	
0.667

	
0.986




	

	

	
SF3-6v2_GH

	
0.006

	
0.087

	
0.942

	
1.638

	
1.006

	
0.848

	
1.194




	

	

	
SF-36v2_VT

	
0.373

	
0.168

	
0.026 *

	
2.706

	
1.452

	
1.045

	
2.018




	

	

	
SF-36v2_SF

	
0.033

	
0.125

	
0.790

	
2.422

	
1.034

	
0.809

	
1.322




	

	

	
SF-36v2_RE

	
−0.340

	
0.222

	
0.125

	
2.225

	
0.712

	
0.461

	
1.099




	

	

	
SF-36v2_MH

	
0.003

	
0.126

	
0.979

	
4.943

	
1.003

	
0.784

	
1.283








The significant values of SF-36v2_SF and SF-36v2_RE in recipients and SF-36v2_MH in donors in the published version became non-significant values after binomial logistic regression analysis using corrected data.
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Table 4. Significant impact factors of POMS on choosing between PEKT and PDKT. * p < 0.05 according to binomial logistic regulation analysis with robust standard errors. Multicollinearity was suspected if the VIF value was greater than 10. * p < 0.05: significant impact factor on choosing between PEKT and PDKT for recipients and donors.






Table 4. Significant impact factors of POMS on choosing between PEKT and PDKT. * p < 0.05 according to binomial logistic regulation analysis with robust standard errors. Multicollinearity was suspected if the VIF value was greater than 10. * p < 0.05: significant impact factor on choosing between PEKT and PDKT for recipients and donors.





	
Nagelkerke R2 (p Value)

	
Factor

	
β

	
SE

	
p Value

	
VIF

	
OR

	
OR (95% CI)






	
0.679 (0.005 *)

	
Recipients

	
POMS_TA

	
0.396

	
0.194

	
0.041 *

	
5.667

	
1.485

	
1.015

	
2.173




	

	

	
POMS_D

	
0.573

	
0.236

	
0.015 *

	
7.651

	
1.774

	
1.117

	
2.817




	

	

	
POMS_AH

	
−0.194

	
0.132

	
0.141

	
5.063

	
0.824

	
0.636

	
1.066




	

	

	
POMS_V

	
−0.036

	
0.080

	
0.655

	
2.167

	
0.965

	
0.824

	
1.129




	

	

	
POMS_F

	
−0.512

	
0.238

	
0.032 *

	
3.978

	
0.600

	
0.376

	
0.956




	

	

	
POMS_C

	
−0.336

	
0.141

	
0.017 *

	
5.500

	
0.714

	
0.542

	
0.942




	

	
Donors

	
POMS_TA

	
−0.397

	
0.210

	
0.059

	
4.380

	
0.672

	
0.445

	
1.015




	

	

	
POMS_D

	
0.013

	
0.161

	
0.936

	
3.305

	
1.013

	
0.739

	
1.388




	

	

	
POMS_AH

	
−0.027

	
0.127

	
0.834

	
2.618

	
0.974

	
0.759

	
1.249




	

	

	
POMS_V

	
0.078

	
0.089

	
0.382

	
1.487

	
1.081

	
0.907

	
1.288




	

	

	
POMS_F

	
−0.036

	
0.130

	
0.785

	
1.800

	
0.965

	
0.748

	
1.246




	

	

	
POMS_C

	
0.508

	
0.243

	
0.037 *

	
3.115

	
1.662

	
1.032

	
2.678








The non-significant value of POMS_C in donors in the published version became a significant value after binomial logistic regression analysis using corrected data.
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Table 5. Impact factor of STAI on choosing between PEKT and PDKT detected according to binomial logistic regulation analysis with robust standard errors. Multicollinearity was suspected if the VIF value was greater than 10. * p < 0.05, ** p < 0.01: significant impact factor on choosing between PEKT and PDKT for recipients and donors.






Table 5. Impact factor of STAI on choosing between PEKT and PDKT detected according to binomial logistic regulation analysis with robust standard errors. Multicollinearity was suspected if the VIF value was greater than 10. * p < 0.05, ** p < 0.01: significant impact factor on choosing between PEKT and PDKT for recipients and donors.





	
Nagelkerke R2 (p Value)

	
Factor

	
β

	
SE

	
p Value

	
VIF

	
OR

	
OR (95% CI)






	
0.067 (0.713)

	
Recipients

	
STAI_S

	
−0.022

	
0.059

	
0.706

	
3.861

	
0.978

	
0.872

	
1.097




	

	

	
STAI_T

	
−0.001

	
0.049

	
0.977

	
3.835

	
0.999

	
0.907

	
1.099




	

	
Donors

	
STAI_S

	
−0.012

	
0.040

	
0.768

	
1.376

	
0.988

	
0.914

	
1.069




	

	

	
STAI_T

	
−0.057

	
0.053

	
0.283

	
1.395

	
0.945

	
0.852

	
1.048
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Table 6. Significant impact factors of POMS on choosing between PEKT and PDKT. Multicollinearity was suspected if the VIF value was greater than 10. * p < 0.05, ** p < 0.01: significant effects of POMS scores on the direct impact factors for choosing between PEKT and PDKT among recipients and donors according to stepwise multiple regression analysis with robust standard errors.






Table 6. Significant impact factors of POMS on choosing between PEKT and PDKT. Multicollinearity was suspected if the VIF value was greater than 10. * p < 0.05, ** p < 0.01: significant effects of POMS scores on the direct impact factors for choosing between PEKT and PDKT among recipients and donors according to stepwise multiple regression analysis with robust standard errors.





	
Model

	
Adjusted R2

	
F Value

	
p Value

	
Factor

	
β

	
p Value






	
Recipient

	
SF-36v2_RP

	
0.288

	
6.015

	
0.001 **

	
POMS_AH

	
0.653

	
0.011 *




	
Donor

	
SF-36v2_BP

	
0.092

	
2.485

	
0.043 *

	
POMS_V

	
−0.257

	
0.049 *




	

	

	

	

	

	
POMS_C

	
−0.430

	
0.005 **








According to the correction of results in Table 3, the statistical results by multiple regression analyses of SF-36v2_SF and SF-36v2_RE in recipients and SF-36v2_MH in donors were eliminated. The significant values of POMS_V and POMS_C for SF-36v2_BP in donors could be detected by multiple regression analysis using corrected data.
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Table 7. Significant impact factors of STAI on choosing between PEKT and PDKT. Multicollinearity was suspected if the VIF value was greater than 10. * p < 0.05, ** p < 0.01: significant effects of STAI scores on the direct/secondary impact factors for choosing between PEKT and PDKT among recipients and donors according to stepwise multiple regression analysis with robust standard errors.






Table 7. Significant impact factors of STAI on choosing between PEKT and PDKT. Multicollinearity was suspected if the VIF value was greater than 10. * p < 0.05, ** p < 0.01: significant effects of STAI scores on the direct/secondary impact factors for choosing between PEKT and PDKT among recipients and donors according to stepwise multiple regression analysis with robust standard errors.





	
Model

	
Adjusted R2

	
F Value

	
p Value

	
Factor

	
β

	
p Value






	
Recipient

	
POMS_TA

	
0.443

	
14.062

	
0.001 **

	
STAI_T

	
0.516

	
0.018 *




	

	
POMS_D

	
0.546

	
14.849

	
0.001 **

	
STAI_T

	
0.852

	
0.001 **




	

	
POMS_AH

	
0.397

	
17.744

	
0.001 **

	
STAI_T

	
0.633

	
0.001 **




	

	
POMS_C

	
0.439

	
18.830

	
0.001 **

	
STAI_T

	
0.822

	
0.001 **




	
Donor

	
POMS_C

	
0.174

	
4.067

	
0.025 *

	
STAI_T

	
0.478

	
0.025 *








According to the correction of results in Table 4 and Table 6, the statistical result by multiple regression analyses of POMS_AH in donors was eliminated. The significant values of STAI_T for POMS_C in donors could be detected by multiple regression analysis using corrected data (red painted factors).
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