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Abstract
Background As the organ-shortage crisis continues to worsen, many patients in need of a kidney transplant have
turned to social media to find a living donor. The effect of social media on living kidney donation is not known.
The goal of this study is to investigate the influence of social media on those interested in donating a kidney.

Methods Self-referrals for living kidney donation from December 2016 to March 2019 were retrospectively
reviewed. Age, sex, race, and relationship of individuals petitioned through social media (SM) were compared
with those petitioned through verbal communication (VC). Data were analyzed using chi-squared tests, with z
tests of column proportions, and multivariable logistic regression.

ResultsA total of 7817 individuals (53% SM, 36%VC, and 10% other) were self-referred for living kidney donation.
The analysis sample included 6737 adults petitioned through SM (n53999) or VC (n52738). Half (n53933) of the
individuals reported an altruistic relationship, and 94% of these respondents were petitioned through SM.
Although univariate analyses indicated that SM respondents were younger, more likely female, more likely
White, and more likely to have directed altruistic intent than those petitioned through VC (all P,0.05),
multivariable logistic regression demonstrated that only decreased age, female sex, and relationship were
significantly related to likelihood of SM use (all P,0.001).

Conclusions The use of SM to petition living kidney donors is prevalent and accounts for a greater proportion of
respondents compared with VC. SM respondents tend to be younger, female, and altruistic compared with VC.
Directed altruistic interest in kidney donation is almost exclusively generated through SM.
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Introduction
Despite technologic advances in medicine and in-
creased awareness of organ donation, substantial gaps
exist between the supply and demand for kidneys
needed for organ transplant (1). Although there are
.60,000 active candidates waiting for a kidney trans-
plant, only 22,003 kidney transplants were performed
in 2018 (2). To narrow this gap, many efforts and
initiatives have been implemented to increase the
knowledge and awareness of individuals on the im-
portance of donation, particularly living donation (3,4).
Living-donor kidney transplantation represents the
optimal therapy for patients with ESKD, with several
clinical benefits compared with prolonged dialysis or
deceased-donor kidney transplantation. These advan-
tages include better patient and graft survival, im-
proved quality of life, and reduction in wait-list time
to transplant (5–7). Despite these benefits, living-donor
transplants continue to represent a small proportion of
transplants performed (8).

Living kidney donors can be further characterized
on the basis of their recipient. Directed donors have an
intended recipient, whereas nondirected donors do
not. Those solicited to become donors by the recipient,
or an agent of the recipient, are considered directed
donors. Although all donations are considered an act
of altruism, an altruistic relationship indicates the do-
nor does not know the recipient (nonfamily, nonfriend,
nonacquaintance).
A key component of the internet is social media (SM)

and the networks it creates. SM has revolutionized the
way we think and interact with each other. Platforms
such as Facebook, Twitter, and Instagram are now
used by at least one in four people worldwide (9).
The Pew Research Center, which provides information
on social issues and demographic trends, showed 72%
of the public (.223 million people) use some type of
SM in the United States. Facebook users alone totaled
2.7 billion people in October 2020, which is about
a third of the total population of earth (10).
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SM has influenced all aspects of modern-day life, includ-
ing health and wellness. Recent studies demonstrate the
positive effect of SM on smoking rates, alcohol abuse, nu-
trition, exercise, and preventive medical screenings (11). The
US Food and Drug Administration has used SM to track the
spread of communicable diseases and to monitor adverse
medication events (12).
Information-technology applications within the realm of

kidney donation have also proliferated, including patient-
based website applications (13), telehealth for patient care
(14), smartphone applications (15), online education mod-
ules, and post-transplant monitoring (16). The importance of
SM for donation has been evaluated with living donors by
the Johns Hopkins team partnering with Facebook. Face-
book agreed to alter its timeline platform to allow Facebook
members to specify their status as an organ donor in May
2012. This initiative was dramatically effective and led to
improving the number of new donor registrations by ap-
proximately 21-fold the day after implementation, and by
a 5.8-fold increase over baseline over a 13-day period. This
phenomenon is called the “Facebook effect” (17).
In 2009, our center introduced an online referral form

for living kidney donors that gathers data, including

demographic, clinical, and social information, such as the
relationship to their intended recipient (13). The aims of this
study are to (1) evaluate and quantify contemporary utili-
zation of SM by those who self-refer to be living kidney
donors, and (2) characterize those who self-refer via SM
compared with those who use verbal or standard commu-
nication. A better understanding of the utilization patterns
of SM from those interested in donating a kidney may allow
for increased conversion of interested donors into actual
donors.

Materials and Methods
Individuals interested in kidney donation at Vanderbilt

University Medical Center are directed to complete an
online, living-donor referral form (Figure 1). Information
collected from the referral form includes basic demographic
information and medical history pertinent for screening
potential live kidney donors. Data from individuals inter-
ested in kidney donation were collected and managed using
Research Electronic Data Capture * REDCap) electronic data
capture tools at Vanderbilt University Medical Center
(Nashville, TN) (18). REDCap is a secure, website-based

Figure 1. | Vanderbilt University Medical Center living-donor intake form.
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application designed to support data capture for research
studies.
After institutional review board approval, intake forms

from December 2016 to March 2019 were retrospectively
analyzed. Adults ($18 years) petitioned through SM were
compared with those petitioned through verbal communi-
cation (VC). The respondents’ answer to the question “How
did you hear that this person needed a kidney?” defined the
cohorts, which were considered directed on the basis of
solicitation. The SM cohort comprised those who were
petitioned through “web-based services that allow individ-
uals, communities, and organizations to collaborate, con-
nect, interact, and build community” (19). These services
included Facebook, Twitter, and Instagram. The VC cohort
comprised those who were verbally petitioned by the po-
tential recipient, a family member of the potential recipient,
or a friend of the potential recipient.
Characteristics of respondents included age (in years, and

stratified as 18–39, 40–59, $60 years), sex, race (White,

Black, Asian, Other/Unknown), and relationship to recip-
ient (immediate family, friend, other relative, altruistic,
other/unknown). Directed altruistic donor referrals did
not know their intended recipient. Differences in categoric
variables between SM and VC cohorts were analyzed using
chi-squared tests with z tests of column proportions. Mul-
tivariable logistic regression was used to evaluate the effects
of age, sex, race, and relationship on the likelihood of SM
use. Data were analyzed using IBM SPSS statistical software
(version 25; IBM, Armonk, NY) and statistical significance
was interpreted if nondirectional P values were ,0.05.

Results
The initial respondent cohort included 7817 persons who

self-referred for living kidney donation during the study
period. Of these, 4174 (53%) were petitioned through SM,
2828 (36%) through VC, and there were 815 (10%) for whom
the contact mechanism was unknown, which resulted in

Table 1. Characteristics of referrals

Characteristics Social Media (n53999), n (%) Verbal Communication (n52738), n
(%) P Value Total (n56737), n (%)

Sexa ,0.001
Male 670 (17) 815 (30) 1485 (22)
Female 3312 (83) 1913 (70) 5225 (78)

Age (yr) ,0.001
18–39b 2881 (72) 1362 (50) 4243 (63)
40–59b 1001 (25) 1111 (41) 2112 (31)
$60b 117 (3) 265 (10) 382 (6)

Race ,0.001
Whiteb 3699 (93) 2363 (86) 6062 (90)
Blackb 180 (5) 301 (11) 481 (7)
Asian 16 (0.4) 18 (0.7) 34 (0.5)
Other/unknown 104 (3) 56 (2) 160 (2)

Relationship ,0.001
Immediate familyb 7 (0.2) 605 (22) 612 (9)
Friendb 487 (12) 1334 (49) 1821 (27)
Other relativeb 51 (1) 527 (19) 578 (9)
Directed altruisticb 3179 (80) 214 (8) 3393 (50)
Other/unknownb 275 (7) 58 (2) 333 (5)

Table entries are n (column %).
an56710.
bColumn percentages differ (P,0.05).

Table 2. Multivariable model of the likelihood of social media use

Model R250.68 (P,0.001), N56710 Estimate P Value Odds Ratio (95% CI)

Age (yr) 20.022 ,0.001 0.98 (0.97 to 0.98)
Female sex (ref: male) 0.328 0.001 1.39 (1.15 to 1.67)
Race (ref: White) 0.67
Black 20.148 0.37 0.86 (0.62 to 1.19)
Other/unknown/Asian 0.022 0.93 1.02 (0.64 to 1.62)

Relationship to recipient (ref:
immediate family)

,0.001

Friend 3.320 ,0.001 27.67 (13.01 to 58.85)
Other relative 2.017 ,0.001 7.52 (3.38 to 16.73)
Directed altruistic 6.933 ,0.001 1025.45 (479.29 to 2193.97)
Other/Unknown 5.848 ,0.001 346.69 (155.80 to 771.44)

Constant 23.718 ,0.001

Ref, reference.
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a minimum percentage petitioned through SM of .50%.
Age was reported to be $18 years in 7490 (96%) of
respondents.
The analysis sample included 6737 adults who were

petitioned via SM or VC, which represents 86% of the initial
respondent cohort (Table 1). SM respondents were signifi-
cantly more likely to be female compared with VC respond-
ents (P,0.001). The distribution of respondents differed
between SM and VC for all age groups (P,0.001), with
the majority of SM respondents being ages 18–39; whereas
VC respondents were more evenly distributed between the
18–39 and 40–59 age groups. Half (50%) of persons who self-
referred for living kidney donation reported an altruistic
relationship. Among these 3393 individuals, 94% were pe-
titioned through SM, which represents a significantly higher
(all P,0.05) use of the SM route among directed altruistic
donors compared with those whose reported relationship to
the recipient was immediate family (1%), friend (27%), other
relative (9%), or when the relationship was other/unknown
(83%).
Additional univariate analysis (Table 1) indicated that (1)

SM respondents were more likely to have directed altruistic
intent than those petitioned through VC (80% versus 8%,
P,0.001); (2) VC respondents tended to be family members
or friends of the intended recipient, whereas proportionally
fewer SM respondents reported this relationship (P,0.001);
and (3) White respondents were more likely to have
been petitioned for living kidney donation through SM.

However, the comprehensive multivariable logistic regres-
sion demonstrated that only younger age, female sex, and
relationship to recipient were significantly related to the
likelihood of SM use (Table 2). After adjusting for age and
sex, although friends and other relatives were more likely to
use SM than immediate family (odds ratio 95% CI, 3.4 to
58.9), directed altruistic donors were overwhelmingly more
likely to use SM (odds ratio 95%CI, 479 to 2194) (all P,0.001
compared with immediate family).

Discussion
These findings demonstrate that SM is an important

source for living-donor referrals. More than half of all
self-referrals to our living kidney donor programweremade
through SM, with more than half of those referrals being
directed altruistic respondents. Direct VC by family or
friends continue to be important factors for those self-
referring as living donors.
Our study found females between the ages of 18 and 39

were more likely to self-refer for kidney donation through
SM, and those$40 years of age were more likely to use VC.
This is not unexpected because SM use in the younger
cohort is more pervasive (20). Additionally, increased in-
terest among women reflects known sex imbalances in
living kidney donation (21). Multivariable analysis showed
that, after adjusting for age and sex, there was no effect of
race on the likelihood of SM utilization. These data also
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Figure 2. | Standard living-donor request process map. BMI, body mass index; RN, registered nurse.
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suggest SM is reaching a large and steadily growing number
of persons who may be willing to be nondirected donors, as
evidenced by the overall proportion of directed altruistic
respondents who were petitioned through SM compared
with VC. These data do show a benefit in using SM to
increase living kidney donor referrals.
Our online self-referral process linked to a REDCap da-

tabase is a unique resource among transplant centers. It
allows for the ability to collect and analyze meaningful
variables that affect the process of living donation. With
an improved understanding of who is interested in becom-
ing a living kidney donor, we can design protocols and
processes aimed to reach specific groups of individuals.
However, there are limitations to the study. First, this rep-
resents a single-center study and the results may not be

representative of other geographic areas. Additionally, once
a recipient has an approved living donor, we do not con-
tinue evaluating additional donors. Therefore, we do not
know how many additional donors would have been ap-
proved for other recipients. We recently implemented a pro-
cess via email that contacts those who have self-referred for
a patient who has found a living donor. Instructions to
contact our center are provided should individuals want to
continue their evaluation as a nondirected donor.
SM surges or viral posts, defined as a large number of

electronic donor requests at one time (.20–1000 s), pose
logistic challenges in identifying suitable donors for the
intended recipient, while not missing the opportunity for
possible nondirected donors. Through engagement of
key stakeholders and staff, we have now developed
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link to social

media

Denied

Filtered for:
Diabetes

≥ 2 kidney stones
BMI > 35

Selected for further
review and evaluation

Mass email sent to all potential donors
asking to call Transplant Center if
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Hundreds lo thousands of
potential donors complete

‘’Living Donor Referral Form’’

Figure 3. | Social media surge living donor request process map. BMI, body mass index; RN, registered nurse.
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a mechanism for processing living-donor requests after
a SM surge to expand our donor pool by more readily
identifying a donor for the intended recipient and engaging
with altruistic donors, while minimizing the burden on staff,
to allow for a streamlined operational efficiency during
these times. The surge protocol now follows up with all
of those who completed the online form with an email
asking them to respond if they would like to continue with
the living kidney donor process, although their intended
recipient has already found a donor. With these processes,
we hope to promote and support the use of SM in our living-
donor referral program, and better engage directed altruistic
donors to proceed with nondirected donor evaluation and
donation (Figures 2 and 3).
There are ethical implications of SM use and identifying

living kidney donors. The “identifiable victim effect” sug-
gests individuals act differently toward identified victims
rather than “statistical” victims (22). Through a personalized
approach, SM platforms evoke empathy that could manip-
ulate an individual’s decision to donate. This underscores
the importance of the psychosocial aspect of the donor
evaluation. Given that petitions through SM are relatively
young and female, special consideration should be given to
overall readiness to donate in terms of age, lifelong follow-
up, and other issues, such as postdonation pregnancy. Black
and older individuals use SM disproportionately less; there-
fore, future research to understand attitudes and digital
behaviors of these groups may be beneficial in obtaining
increased living-donor interest and transplant.
Overall, SM seems to be an important mechanism for

increasing living-donor awareness and interest, and ulti-
mately may be an avenue to increase nondirected kidney
donation. The processes we have created to further engage
interested directed altruistic SM referrals will be further
evaluated to assess transplant rates. Our data suggest that
SM represents an effective tool to increase directed altruistic
kidney donors’ interest, especially among females,40 years
old. The transplant community should consider SM and the
effect that it has on living kidney transplantation. With
further investigation and ethical considerations, SM repre-
sents a valuable resource for educating and engaging living
kidney donors, the majority of whom are directed altruistic
donors.
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