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Abstract

:

Personality changes have been reported following organ transplantation. Most commonly, such changes have been described among heart transplant recipients. We set out to examine whether personality changes occur following organ transplantation, and specifically, what types of changes occur among heart transplant recipients compared to other organ recipients. A cross-sectional study was conducted in which 47 participants (23 heart recipients and 24 other organ recipients) completed an online survey. In this study, 89% of all transplant recipients reported personality changes after undergoing transplant surgery, which was similar for heart and other organ recipients. The only personality change that differed between heart and other organ recipients and that achieved statistical significance was a change in physical attributes. Differences in other types of personality changes were observed between these groups but the number of participants in each group was too small to achieve statistical significance. Overall, the similarities between the two groups suggest heart transplant recipients may not be unique in their experience of personality changes following transplantation, but instead such changes may occur following the transplantation of any organ. With the exception of physical attributes, the types of personality changes reported were similar between the two groups. These finding indicate that heart transplant recipients are not unique in their reported experience of personality changes following organ transplantation. Further studies are needed to deepen our understanding of what causes these personality changes.
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1. Introduction


More than 144,000 organs were transplanted worldwide in 2021 [1] and just under 8200 heart transplants were performed worldwide in 2020 [2]. Undergoing transplantation surgery can have significant psychological effects and some recipients worry about developing the personality traits of their donor [3]. This concern has been supported by studies that describe heart transplant recipients experiencing changes in their personality after receiving a new organ, with some experiencing traits that were present in their donor [4]. Such reports have appeared in both the medical and lay literature.



Personality changes following transplant surgery are not limited to heart transplantation. Pearsall reported changes in personality following the transplantation of kidney, liver, and other organs, but described these changes as generally transitory. He suggested personality changes following heart transplantation appear to be more robust and more strongly associated with the donor’s history than personality changes reported following the transplantation of other organs [4].



While multiple accounts exist of personality changes following organ transplants, there is a paucity of scientific literature quantifying such changes. We set out to explore whether individuals who underwent organ transplantation experienced personality changes, and if so, what were these changes, and were these changes similar or different in individuals who underwent heart versus other organ transplantation.



1.1. How Common Are Personality Changes Following Organ Transplantation?


Previous studies have described personality changes following organ transplantation in some but not all recipients.



A Swedish study looked at personality changes in 35 heart and kidney transplant recipients for two years following their surgery. This study found some recipients reported personality changes following transplant surgery, but the frequency of these changes was not quantified [5].



A Canadian study examined 27 adolescent heart transplant recipients and found these individuals struggled to integrate their concepts of “self” and “other” (i.e., their donated organ) and several recipients experienced thoughts or questions about potentially acquiring characteristics of their donor via their donor’s heart. However, no statistics were given for the frequency of personality changes [3].



An Austrian study reported on the frequency of personality changes following heart transplantation. These investigators examined 47 heart transplant recipients approximately 3 months after transplant surgery. They found 21% of recipients described changes in their personality after receiving a new heart whereas 79% reported no such changes [6].



A U.S. study explored psychiatric outcomes in 41 adults and 2 children who had undergone heart transplantation. This study found 68% of adults experienced affective disorders, 45% sexual dysfunction, 37% organic brain syndromes, and 25% family or marital problems. The investigators attributed many of the problems to the immunosuppressive drugs that were administered post-transplant to prevent the rejection of the new heart [7].




1.2. Types of Personality Changes Following Transplant


Many different types of personality changes have been described following organ transplantation. These include changes in preferences for food, music, art, sex, recreation, and career [8], the experience of new memories [9], feelings of euphoria, enhanced social and sexual adaptation [10], improved cognitive abilities [11], and spiritual or religious episodes [12]. These changes were generally described as neutral or positive. However, troubling changes have also been reported. As many as 30–50% percent of heart transplant recipients experience emotional or affective issues [7,13], while others experience delirium [10], depression, anxiety [14,15,16], psychosis [17], and sexual dysfunction [18].



A report in the lay literature describes the case of Claire Sylvia who reported changes in her personality, preferences, and behaviors following a heart and lung transplant at Yale-New Haven hospital in 1988. Following surgery, Sylvia developed a new taste for green peppers and chicken nuggets, foods she previously disliked. As soon as she was released from the hospital, she promptly headed to a Kentucky Fried Chicken to order chicken nuggets. She later met her donor’s family and inquired about his affinity for green peppers. Their response was, “Are you kidding? He loved them… But what he really loved was chicken nuggets” (p. 184, [9]). Sylvia later discovered that at the time of her donor’s death in a motorcycle accident, a container of chicken nuggets was found under his jacket [9].



In addition to changes in preferences, some recipients describe new aversions after receiving a donor heart. For example, a 5-year-old boy received the heart of a 3-year-old boy but was not informed about his donor’s age or cause of death. Despite this lack of information, he provided a vivid description of his donor after the surgery: “He’s just a little kid. He’s a little brother like about half my age. He got hurt bad when he fell down. He likes Power Rangers a lot I think, just like I used to. I don’t like them anymore though” (p. 70, [8]). Subsequently it was reported that his donor had died after falling from an apartment window while trying to reach a Power Ranger toy that had fallen onto the window ledge. After receiving his new heart, the recipient refused to touch or play with Power Rangers [8].



Some recipients have reported “memories” that seem unrelated to their own lived experiences and involved sensory experiences that were, unbeknownst to them, related to their donor. For example, a 56-year-old college professor received the heart of a 34-year-old police officer who tragically lost his life after he was fatally shot in the face. Following the transplant, the recipient reported a peculiar experience, stating, “A few weeks after I got my heart, I began to have dreams. I would see a flash of light right in my face and my face gets real, real hot. It actually burns” (p. 71, [8]).




1.3. Proposed Causes of Changes Following Organ Transplant


Numerous hypotheses have been proposed to explain changes in personality following organ transplantation. These hypotheses can be grouped into three categories: psychological, biochemical, and electrical/energetic.



Psychological hypotheses include the idea that the personality profiles of patients influence the outcomes of organ transplantation [9]. For example, personality changes have been suggested to result from fantasies about the donor and the donor’s organ [4]. Personality changes have also been hypothesized to result from the recipients’ use of defense mechanisms which are employed to manage the stress associated with transplant surgery [4,8,9]. Magical thinking and analogy thinking have also been offered as explanations for the personality changes that may occur following transplant. The latter is described as a type of thinking that is based on the idea that since a mixed substance shows traits from all the components that comprise that substance, one could expect the same could occur following transplantation where people view themselves as a mix of their own body and the organ of the donor [5].



Biochemical hypotheses include the concept that the donor’s organ is capable of storing memories or other personality traits that are transferred to the recipient with the donated organ. Examples include the idea that engrams are formed in the brain of the donor and these engrams are transferred to the brain of the recipient via exosomes [19]. The transfer of cellular memory between donor and recipients is another hypothesized mechanism [5]. Several different mechanisms of cellular memory have been suggested including: (1) epigenetic memory, (2) DNA memory, (3) RNA memory, and (4) protein memory [20]. Another biochemical mechanism invoked to explain personality changes in heart transplant recipients involves the transfer of personality characteristics via the intracardiac nervous system. The intracardiac nervous system is a complex system of neurons within the heart that is transferred along with the heart during transplant surgery. These neurons use the same chemical neurotransmitters that are found in the cerebral brain to communicate and store information. This complex system of neurons, which has been termed the “heart brain”, is postulated to store memories which could be transferred with the heart during transplantation surgery, thus altering the recipient’s personality [20].



Another hypothesized mechanism involves alterations in the electromagnetic field of the recipient. Pearsall highlighted the fact that “energy and information are the same thing” (p., 5 [4]). One form of energy is electromagnetic energy, and the heart generates the largest electromagnetic field in the body. Information related to the personality of the donor could be stored within the electromagnetic field of the donor’s heart and this information could then be transferred with the heart during transplant surgery, producing a change in the recipient’s personality [4].




1.4. Limitations of Existing Studies


Previous studies investigating personality changes following organ transplantation are limited by a number of factors including a small sample size, lack of comparison groups, subjective assessments, and a lack of prospective studies. Currently, a paucity of information exists regarding personality changes following the transplantation of organs other than the heart. Furthermore, minimal quantitative evidence exists to determine the frequency of personality changes following the transplantation of any organ.



In this paper, we explore subjective reports of personality changes in individuals who underwent transplantation of any organ. We also compare personality changes reported by heart transplant recipients with changes reported by recipients of other transplanted organs to determine if changes in personality vary with the organ being transplanted.





2. Methods


We conducted a cross-sectional survey of people who live in the United States and had previously undergone organ transplantation at any time in their life. We collected demographic information and asked whether participants had experienced any changes in their personality since receiving their new organ, and if so, what these changes were.



2.1. Participant Recruitment


Participants were recruited by communicating with transplant centers and transplant support groups either via telephone, email, or on Facebook during 2022. Transplant centers were identified through online searches and national transplant organizations. Support groups were found through Google searches and transplant forums. Since many of the phone numbers were medical offices that could not directly disclose patient information, or were numbers that were no longer in service, the majority of participants were recruited by advertising on Facebook to public organ transplant support groups or by requesting to join private groups. A Facebook page was specifically designed for this project. We identified and communicated with approximately 20 Facebook support groups. Initial contact with participants was made by email and phone. Recruitment ended in December 2022.



Participants were asked to complete an anonymous survey (see Appendix A) that was available online and took approximately 15 min to complete. A total of 67 participants initiated the survey. Participants who initiated but did not complete the survey were contacted by telephone, when a telephone number was provided, to inquire if they needed assistance completing the survey. A total of 47 participants completed the entire survey. All participants who completed the entire survey were included in our sample group. For this analysis, our sample included 23 heart transplant recipients and 24 recipients of other organs. Study data were collected and managed using REDCap electronic data capture tools hosted at the University of Colorado [21]. IRB approval was obtained from the University of Colorado, Anschutz Medical Campus, for this study (Submission ID APP001-2).




2.2. Survey


The survey (see Appendix A) was developed by our research team based on past personality assessments and characteristics previously reported to change following organ transplant. The questions went through multiple iterations and feedback from experts was incorporated. The final version of the survey consisted of 61 questions, which were divided into two sections. The first section included questions assessing demographics such as gender, age, and race. In addition, general questions were included to gather information about participants’ organ transplantation. The second section asked specific questions to assess self-reported types of personality changes that participants might have experienced either prior to, during, or after transplantation. Data were requested on 16 different types of personality changes, including changes in temperament, emotions, preferences for food, music, sports, colors, religion, etc. Participants were also asked to provide a free-text report of any other personality changes that were not specifically requested in the survey.




2.3. Analytical Methods


Analyses were chosen based on the variable type and distribution. Statistical comparisons were made between heart versus other recipients using chi-square or Fisher’s exact tests with a 0.05 level of significance. p-values were obtained using chi-square tests comparing proportions between heart transplant versus other organ transplant recipients. When the counts were small, a Fisher’s exact test was used instead. An alpha value of 0.05 was used to assess statistical significance for all comparisons.



Data are reported for all participants collectively, as well as by the type of organ transplant (heart vs. other). These two groups were selected in order to help determine if personality changes were isolated to heart transplant recipients, as well as to compare and contrast reported changes between the heart and other organ transplant recipients. There were 3 participants who reported having more than one organ transplant. These included 1 participant who received a heart and a lung transplant and 2 participants who received a kidney and other (unspecified) organ transplant. These individuals were included in the analysis, with the heart/lung recipient being included in the heart group and the kidney/other recipients being included in the other group.





3. Results


A total of 67 participants initiated the survey and 47 completed the entire survey. For this analysis, our sample included 23 heart transplant recipients and 24 other organ transplant recipients. The demographic characteristics of participants are listed in Table 1. Nearly half of the participants were heart transplant recipients. Other organs transplanted include the kidney, lung, and liver. Among all transplant recipients, the mean age was 61.9 years old, with over 80% being Caucasian and 60% being retired. The demographic data were similar when comparing heart transplants to other organ transplants. There was a non-significantly larger percentage of males who received a heart transplant (60.9%) compared to other organ transplants (42.7%) (p = 0.14). Approximately 38.3% of all transplant recipients had heard of personality changes occurring due to transplant, yet less than 8.5% were concerned with experiencing personality changes.



Personality changes reported following transplantation are listed in Table 2. Among heart transplant recipients, a change in physical attributes was the most common change reported, with 95.7% reporting a change in comparison to 54.2% among other organ transplants (p = 0.03). One possible explanation for this finding is that heart transplant recipients experienced improved cardiac output following their transplant resulting in increased energy and increased tolerance of physical activities.



When excluding changes in physical attributes, 89.3% of all transplant recipients reported experiencing a personality change after receiving their organ transplant. Other changes that were more prevalent among heart transplant recipients, but not statistically significant, included participation in or watching sporting activities (30.4% vs. 8.9%), temperament (60.9% vs. 50%), and food preferences (47.8% vs. 33.3%). These changes could be related to a transfer of cellular memory from donors to recipients, although further studies are needed to confirm or disprove this hypothesis. Also, the small number of subjects in our study may explain why statistical significance was not achieved.



A change in memories was more commonly reported among other organ transplants compared to heart (20.8% vs. 8.7%). The explanation for this finding is unclear. It is possible that the small number of subjects in our study produced a statistical artifact. A future study involving a larger number of subjects would help to validate or contradict this finding. The most commonly reported change among other organ transplants was in emotions, although this was similar among heart transplants (58.3% vs. 52.2%). The finding that a similar number of heart and other organ transplant recipients reported changes in emotions following their surgeries suggests this change may occur as a result of the effects of the surgery rather than being a consequence of the transfer of cellular information related to the specific type of organ being transplanted. It is also plausible that changes in emotions occur as a result of any organ being transplanted due to the transfer of cellular memory between donor and recipient. Negligible differences in percentages were observed with other personality attributes when comparing heart and other organ transplants, and/or relatively few individuals reported experiencing these personality changes.



Table 3 summarizes the total number of personality changes presented in Table 2 that participants experienced after transplantation, excluding a change in physical attributes. Among all transplant recipients, 36.2% reported having four or more personality changes. When stratified by type of transplant, heart transplants were more likely to report having four or more personality changes compared to other organ transplants (47.8% vs. 25.0%), although this was not statistically significant.



Figure 1 shows the types of personality changes reported after organ transplantation and compares such changes following heart versus other organ transplantation. The most pronounced changes reported were in physical attributes and these were more common following heart transplant than other organs. As previously noted, this finding may indicate cardiac effects, such as improved cardiac output and exercise tolerance.



The total number of personality changes experienced following organ transplantation is shown in Figure 2. Among heart transplant recipients who reported personality changes after receiving their new heart, nearly half described experiencing four or more types of personality changes whereas only one fourth of recipients who received other organs reported experiencing four or more personality changes. This finding suggests heart transplantation may have a broader range of influence on personality changes than the transplantation of other organs.




4. Discussion


The majority of participants (89.3%) who underwent organ transplant reported changes in their personality following transplantation. This finding is much higher than was found in Bunzel et al.’s study and likely represents volunteer selection bias resulting from our recruitment of individuals to participate in a study that explicitly stated it was examining personality changes following organ transplants. Individuals who have not experienced personality changes might be less likely to participate in such a study. Despite potential selection bias, our finding corroborates previous studies demonstrating the occurrence of personality changes following transplant surgery. Such changes have the potential to influence transplant outcomes, as psychiatric issues have been shown to influence post-transplant morbidity and mortality [22].



The finding that some patients experience fears about the possibility of personality changes following organ transplant is an issue that should be addressed with potential transplant recipients prior to undergoing transplant surgery, as such a discussion might reduce transplant surgery hesitancy and potentially improve post-transplant treatment compliance.



The percentage of participants reporting any personality changes was comparable between heart transplant recipients (91.3%) and other organ transplant recipients (87.5%). These results suggest personality changes following any organ transplant are common, although this may again involve selection bias. The finding of a similar rate of personality changes following both heart and other organ transplants is a new finding. Previous studies have not compared personality changes in these two categories.



In looking at the types of personality changes reported by transplant recipients, the only statistically significant difference between heart and other organ recipients was a change in physical attributes. Although other differences were observed between these groups when looking at specific types of personality changes, the number of participants in each group was too small to achieve statistical significance. Overall, the similarities between the two groups suggest heart transplant recipients may not be unique in their experience of personality changes following transplantation, but instead such changes may occur following the transplantation of any organ.



This study was not designed to confirm reported personality changes with collateral contacts or evaluate the impact of such changes on the individuals who experienced the changes. Prospective studies are needed to determine if subjective reports of personality changes match reports from collateral contacts and to evaluate the impact of such changes on recipients’ post-transplant mental health and adjustment to their new organs. Our study was also not designed to determine the cause of personality changes following organ transplantation. Hypotheses regarding such mechanisms are numerous, as previously discussed, and it is possible that multiple mechanisms play a role. Also, these mechanisms may not be mutually exclusive (i.e., more than one mechanism may be involved) and mechanisms that have not yet been identified may contribute to these changes.



The limitations of our study include the small sample size (47 participants) which limits the generalizability of our findings. Our recruitment strategy, which primarily involved soliciting participants via Facebook and support groups, could introduce selection bias and may not accurately represent the broader transplant recipient population. Another limitation is potential selection bias. Recipients who experienced personality changes following organ transplantation might be more likely to respond to an online survey that was described as exploring such changes than recipients who experienced no personality changes. Also, our identification of personality changes following transplantation is based solely on self-reports. The reliance on self-reported data can lead to subjective bias. Another limitation is the retrospective nature of our study which precludes any objective assessment of pre-transplant personality. The absence of multiple, corroborating informants in the evaluation of personality changes is another limitation. Finally, the cross-sectional nature of our study restricts establishing causality.



Further studies are needed to determine the etiological factors contributing to personality changes following organ transplantation and to determine if such changes are more common with specific types of organs. Future studies could benefit from the use of reliable and valid psychiatric scales. Also, prospective studies utilizing pre-transplant and post-transplant assessments of personality could help to objectively ascertain personality changes. These objective findings could then be compared with subjective reports of personality changes to reduce participant bias. Also, interviews with family members and friends of donors could help to identify donors’ personality characteristics which could then be compared with newly acquired personality changes in recipients to determine if there are any matching characteristics. Another method that could be used to explore the transfer of personality traits via organ transplant would be to conduct a prospective study of transplant recipients who receive a donated organ from a living donor (e.g., a kidney or liver transplant). This would allow pre-transplant and post-transplant personality assessments to be carried out in both donors and recipients. These assessments could then be compared to determine if any donor personality traits have been transferred to the recipients. Studies examining potential personality changes in children and adults who undergo transplantation would be helpful in determining whether long-lasting personality characteristics are more or less likely to be transferred from donors to recipients than personality characteristics of shorter duration. Finally, a larger sample size would help to determine changes that are statistically significant versus changes that are an artifact resulting from a smaller study population.



In summary, our study confirms the findings of previous studies that found personality changes occur in some individuals following organ transplantation. Our study expands upon these previous studies by demonstrating recipients of organs other than the heart may experience personality changes similar to those experienced by heart transplant recipients.
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Figure 1. Personality changes reported after organ transplantation. * The most pronounced changes reported were in physical attributes. 
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Figure 2. Total number of personality changes reported. 
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Table 1. Demographics.






Table 1. Demographics.











	Characteristics
	All Transplants

(n = 47)
	Heart

(n = 23)
	Other * (n = 24)





	Age—mean (SD)
	61.9
	63.2
	60.3



	Male **
	24 (51.1%)
	14 (60.9%)
	10 (41.7%)



	Female
	22 (46.8%)
	8 (34.8%)
	14 (58.3%)



	Caucasian **
	38 (80.9%)
	18 (78.3%)
	20 (83.3%)



	Other (Black, Hispanic, Asian)
	8 (17.0%)
	4 (17.4%)
	4 (16.7%)



	Retired
	28 (59.6)
	15 (65.2%)
	13 (54.2%)



	Married **
	30 (63.8%)
	16 (69.6%)
	14 (58.3%)



	College grad or post-grad
	22 (46.8%)
	11 (47.8%)
	11 (45.8%)



	Changes due to transplant
	
	
	



	Heard of personality changes?
	18 (38.3%)
	8 (34.8%)
	10 (41.7%)



	Feared personality changes?
	4 (8.5%)
	3 (13.0%)
	1 (4.2%)







* Other includes 6 lung, 10 kidney (2 had indicated having another transplant), 8 liver. ** 1 declined from the heart group.













 





Table 2. Reported personality changes.






Table 2. Reported personality changes.





	Reported Personality Changes
	All Transplants (n = 47) n (%)
	Heart (n = 23) n (%)
	Other (n = 24) n (%)
	p-Value *





	Physical attributes
	32 (68.1)
	19 (95.7)
	13 (54.2)
	0.04



	Temperament
	26 (55.3)
	14 (60.9)
	12 (50.0)
	0.45



	Emotions (happy, sad, etc.)
	26 (55.3)
	12 (52.2)
	14 (58.3)
	0.67



	Food
	19 (40.4)
	11 (47.8)
	8 (33.3)
	0.31



	Participating or watching sports
	9 (19.1)
	7 (30.4)
	2 (8.3)
	0.07



	Physical activities
	13 (27.7)
	6 (26.1)
	7 (29.2)
	0.81



	Personal identity
	8 (17.0)
	4 (17.4)
	4 (16.7)
	NS



	Movies/TV
	4 (8.5)
	3 (13.0)
	1 (4.2)
	0.35



	Religious/spiritual beliefs
	6 (12.8)
	3 (13.0)
	3 (12.5)
	NS



	Sexual preferences
	4 (8.5)
	3 (13.0)
	1 (4.2)
	0.35



	Memories
	7 (14.9)
	2 (8.7)
	5 (20.8)
	0.42



	Art
	1 (2.1)
	0 (0)
	1 (4.2)
	NS



	Colors
	0 (0)
	0 (0)
	0 (0)
	NS



	Electronic devices
	2 (4.2)
	0 (0)
	2 (8.3)
	NS



	Political views
	1 (2.1)
	0 (0)
	1 (4.2)
	NS



	Any (not including physical

attributes)
	42 (89.3)
	21 (91.3)
	21 (87.5)
	0.67







* p-value comparing heart versus other organ transplant recipients.













 





Table 3. Summary of number of changes per group.
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	All Transplants

(n = 47)
	Heart

(n = 23)
	Other

(n = 24)





	Any changes

(excludes physical attributes)
	42 (89.4)
	21 (91.3)
	21 (87.5)



	No. of changes
	
	
	



	0
	5 (10.6)
	2 (8.7)
	3 (12.5)



	1
	9 (19.1)
	5 (21.7)
	4 (16.7)



	2
	9 (19.1)
	3 (13.0)
	6 (25.0)



	3
	7 (14.9)
	2 (8.7)
	5 (20.8)



	4 or more
	17 (36.2)
	11 (47.8)
	6 (25.0)
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