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Prior	 studies	demonstrate	 that	most	 living	kidney	donors	 (LKDs)	 report	no	adverse	
psychosocial	outcomes;	however,	changes	in	psychosocial	functioning	at	the	individ-
ual	donor	level	have	not	been	routinely	captured.	We	studied	psychosocial	outcomes	
predonation	and	at	1,	6,	12,	and	24	months	postdonation	in	193	LKDs	and	20	healthy	
controls	(HCs).	There	was	minimal	to	no	mood	disturbance,	body	image	concerns,	fear	
of	 kidney	 failure,	 or	 life	 dissatisfaction,	 indicating	 no	 incremental	 changes	 in	 these	
outcomes	over	time	and	no	significant	differences	between	LKDs	and	HCs.	The	inci-
dence	of	any	new-	onset	adverse	outcomes	postdonation	was	as	follows:	mood	distur-
bance	 (16%),	 fear	 of	 kidney	 failure	 (21%),	 body	 image	 concerns	 (13%),	 and	 life	
dissatisfaction	(10%).	Multivariable	analyses	demonstrated	that	LKDs	with	more	mood	
disturbance	 symptoms,	higher	anxiety	about	 future	kidney	health,	 low	body	 image,	
and	low	life	satisfaction	prior	to	surgery	were	at	highest	risk	of	these	same	outcomes	
postdonation.	It	is	important	to	note	that	some	LKDs	showed	improvement	in	psycho-
social	functioning	from	pre-		to	postdonation.	Findings	support	the	balanced	presenta-
tion	of	psychosocial	risks	to	potential	donors	as	well	as	the	development	of	a	donor	
registry	 to	 capture	 psychosocial	 outcomes	 beyond	 the	 mandatory	 2-	year	 
follow-	up	period	in	the	United	States.
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1  | INTRODUCTION

Living	 kidney	 donors	 (LKDs)	 account	 for	 one-	third	 of	 kidney	 trans-
plantations	annually	in	the	United	States.1	LKDs	are	not	only	a	critical	
source	 of	 transplantable	 organs,	 but	 they	 provide	 kidney	 transplant	
recipients	 (KTRs)	 with	 the	 most	 optimal	 short-		 and	 long-	term	 out-
come	and	help	reduce	healthcare	costs	associated	with	renal	failure.	
LKDs	 themselves	do	not	 derive	 any	medical	 benefit	 from	donation,	
although	 they	 may	 benefit	 psychologically	 from	 helping	 another.2,3 

Consequently,	 the	 transplant	 community	 is	 committed	 to	 ensur-
ing	 the	safety	of	donor	nephrectomy	and	minimizing	donation	risks.	
Surgical	and	medical	outcomes	following	living	donation,	for	instance,	
have	 been	 characterized	 and	 continue	 to	 be	 targets	 of	 ongoing	
investigation.4-9

Psychosocial	 outcomes	 are	 described	 in	multiple	 studies,	which	
generally	report	that	most	LKDs	experience	no	serious	deleterious	psy-
chosocial	 consequences	 from	donation.10-13	Many	studies,	however,	
have	been	cross-	sectional	and	limited	to	a	single	center.	More	recent	
prospective	studies	have	found	that	some	LKDs	experience	consider-
able	financial	loss	and	health	insurance	problems,14-17	although	the	full	
range	of	psychosocial	outcomes	has	not	been	explored	in	large,	mul-
ticenter prospective studies.18	In	addition,	although		average	or	mean	
scores	on	psychosocial	outcomes	suggest	favorable	outcomes	overall,	
changes	in	psychosocial	functioning	at	the	individual	donor	level	are	
not routinely captured.14	This	 requires	 examining	 each	outcome	 for	
each	individual	LKD	to	assess	whether	any	meaningful	change	has	oc-
curred	over	time.	More	refined	examination	of	these	outcomes	is	nec-
essary	to	better	inform	potential	LKDs	about	the	short-		and	long-	term	
effects	of	donation	along	dimensions	that	may	be	important	to	them	
and	how	these	outcomes	may	change	over	time.

Funded	 by	 the	 National	 Institutes	 of	 Health,	 the	 Kidney	 Donor	
Outcomes	Cohort	 (KDOC)	 study	 is	 a	multicenter,	prospective	 study	
of	 LKD	 outcomes.	We	 previously	 reported	 on	 the	 financial	 impact	
of	 living	 donation.16,18	 Now,	 we	 report	 on	 5	 other	 psychosocial	
	outcomes—mood,	fear	of	kidney	failure,	body	image,	life	satisfaction,	
and	decisional	stability.	These	outcomes	were	selected	for	study	be-
cause	 regulations	 have	 required	programs	 to	 inform	potential	 LKDs	
about	their	possible	occurrence	after	donation	(eg,	depression,	body	
image	concerns),	former	LKDs	identified	them	to	our	study	group	as	
being	of	high	interest	to	potential	donors,	and	prior	literature	as	well	
as	clinical	experiences	of	the	study	team	suggested	they	were	of	high	
clinical	relevance	and	necessitated	further	study.	The	aims	of	the	cur-
rent	analysis	were	2-	fold:	(1)	to	characterize	the	incidence	of	adverse	
psychosocial	outcomes	postdonation,	and	(2)	to	identify	predonation	
characteristics	or	variables	associated	with	higher	risk	of	adverse	psy-
chosocial	outcomes.	Identification	of	predonation	characteristics	asso-
ciated	with	poor	psychosocial	outcomes	following	donation	may	help	
to	 improve	 the	 evaluation	 and	 informed	 consent	 process	 for	 future	
potential	LKDs.	Based	on	prior	research	findings,10	we	hypothesized	
that	 a	 history	 of	 depression,	 anxiety,	 bipolar	 disorder,	 or	 substance	
use	disorder	may	be	associated	with	worse	postdonation	psychosocial	
functioning.	In	addition,	we	hypothesized	that	higher	BMI	may	be	as-
sociated	with	lower	postdonation	body	image.

2  | METHODS

2.1 | Kidney Donor Outcomes Cohort (KDOC)

The	 KDOC	 study	 (www.kdocstudy.com)	 examined	 surgical,	 medi-
cal,	 psychosocial,	 functional,	 and	 cost	 outcomes	 collected	 prospec-
tively	from	LKDs,	along	with	outcome	data	for	their	 intended	KTRs,	
at	6	transplant	programs	in	the	United	States	(Beth	Israel	Deaconess	
Medical	 Center,	 Boston,	MA;	Maine	Medical	 Center,	 Portland,	ME;	
Montefiore	 Medical	 Center,	 Bronx,	 NY;	 Rhode	 Island	 Hospital,	
Providence,	 RI;	 University	 of	 Arizona,	 Tucson,	 AZ;	 and	 University	
of	Iowa,	 Iowa	City,	 IA).	These	programs	performed	between	20	and	
36	 live	donor	 kidney	 transplants	 (LDKTs)	 annually	during	 the	 study	
period,	 representing	37%	of	 total	 kidney	 transplants	 (living	 and	de-
ceased)	across	participating	programs.

We	 also	 recruited	 healthy	 controls	 (HCs)	 into	 the	 study	 if	 they	
underwent	 evaluation	 but	 did	 not	 donate	 because	 imaging	 showed	
an	 anatomical	 issue	 that	 would	 not	 be	 expected	 to	 affect	 medical	
outcomes,	 the	 recipient	 received	a	deceased	donor	 transplant	or	an	
LDKT	using	a	different	donor,	or	the	recipient	was	no	longer	eligible	
for	transplantation.

Because	 this	 was	 an	 observational	 cohort	 study,	 participat-
ing	 programs	 used	 their	 existing	 policies	 and	 practices	 to	 conduct	
medical,	 surgical,	 and	psychosocial	 evaluation	 for	 donor	 candidates.	
Only	LKDs	who	were	approved	for	donation	using	 local	criteria	and	
who	met	 study	 inclusion	 criteria	 (≥18	years,	 English	or	 Spanish	 lan-
guage)	were	 recruited	 for	 study	participation	 from	September	2011	
to	November	2013.	Following	written	 informed	consent,	 the	predo-
nation	assessment	was	completed	and	we	then	attempted	to	recruit	
the	LKD’s	intended	recipient	into	the	study.	The	assessment	protocol,	
which	 included	 several	 questionnaires,	 was	 readministered	 at	 1,	 6,	
12,	and	24	months	postdonation	and	completed	electronically	or	by	
mail.	KTRs	and	HCs	completed	a	 shorter	assessment	at	 these	same	
time	points.	 Follow-	up	 telephone	calls	 and/or	emails	were	made	by	
research	staff	to	maximize	data	completeness.	Participants	were	paid	
$20	 for	 completing	 each	 psychosocial	 assessment.	 Medical	 record	
data	were	gathered	and	submitted	via	 the	Research	Electronic	Data	
Capture	 (REDCap)	system	(www.project-redcap.org),	a	secure	online	
research	portal,	 by	 study	 coordinators	 at	 all	 sites.	 Study	procedures	
were	approved	by	the	institutional	review	boards	at	all	data	collection	
sites.

2.2 | Psychosocial outcomes

2.2.1 | Mood

Ten	adjectives	 from	the	Profile	of	Mood	States	 (POMS;	Cronbach’s	
α	=	0.83)19	were	used	to	assess	three	constructs—anxiety	(tense,	anx-
ious,	 nervous),	 depression	 (helpless,	 unhappy,	 hopeless,	 worthless),	
and	 anger	 (angry,	 grouchy,	 resentful)—and	 total	 mood	 disturbance.	
For	each	adjective,	LKDs	and	HCs	indicated	how	they	felt	in	the	past	
week	 (0	=	not	 at	 all	 to	4	=	extremely),	with	 higher	 scores	 indicating	
more	mood	disturbance.	A	total	score	>10	indicates	the	presence	of	
possible	mood	disturbance.19

http://www.kdocstudy.com
http://www.project-redcap.org
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2.2.2 | Fear of kidney failure

The	 5-	item	 Fear	 of	 Kidney	 Failure	 (FKF;	 α	=	0.91)20	 questionnaire	
(1	=	not	at	all	fearful	to	4	=	very	fearful)	was	used	to	measure	anxiety	
about	possible	kidney	injury	or	failure.	A	score	>10	suggests	moderate	
to	high	fear	or	anxiety	about	future	kidney-	related	health.20

2.2.3 | Body image

The	10-	item	Body	Image	Scale	(BIS;	α	=	0.92)21 was used to measure 

concerns	about	general	body	image	issues	(e.g.,	feeling	self-	conscious,	
dissatisfied	with	body)	and	body	 image	 in	 relation	 to	donor	surgery	
(e.g.,	less	physically	attractive,	body	less	whole).	Participants	indicated	
how	they	felt	in	the	past	week	(0	=	not	at	all	to	3	=	very	much),	with	
higher	scores	representing	poorer	body	image.	A	total	score	≥10	indi-
cates	heightened	body	image	concerns.22	In	additionally,	LKDs	were	
asked	to	rate	their	overall	satisfaction	(1	=	not	at	all	satisfied,	5	=	ex-
tremely	satisfied)	with	surgical	scarring	at	the	6-	month	assessment.

2.2.4 | Life satisfaction

The	5-	item	Satisfaction	with	Life	Scale	 (SWLS;	α	=	0.88)23 measures 

global	satisfaction	with	one’s	life.	Individual	items	(1	=	strongly	disa-
gree	to	7	=	strongly	agree)	are	summed	to	yield	a	total	score	ranging	
from	5	to	35,	with	higher	scores	indicating	more	life	satisfaction.	It	has	
been	used	in	a	variety	of	samples,	including	transplant	candidates	and	
LKDs.	A	total	score	<20	is	indicative	of	low	life	satisfaction.24

2.2.5 | Decisional stability

To	assess	decision	stability	over	time,	we	asked	LKDs	the	following	
question:	“In thinking about your whole donation experience so far, from 

the time you first thought about it to now, would you make the same deci-

sion to be a living donor if you had to do it all over again?”	(Yes,	No,	or	Not	
Sure).	Also,	we	asked	LKDs	to	rate	their	overall	satisfaction	with	the	
donation	experience	(1	=	not	at	all	satisfied,	5	=	extremely	satisfied).

2.3 | Possible predonation predictors of 
psychosocial outcomes

2.3.1 | LKD sociodemographic characteristics

We	examined	age,	sex,	race/ethnicity,	education,	marital	status,	em-
ployment,	health	insurance,	life	insurance,	organ	donation	registration	
status,	and	annual	household	income.

2.3.2 | LKD clinical characteristics

We	 examined	 several	 clinical	 variables	 at	 baseline,	 including	 mood	
disorder	and	substance	abuse	history,	BMI,	physical	and	mental	qual-
ity	of	 life,	and	dispositional	optimism.	Mood	disorder	and	substance	
abuse	 history	 as	 well	 as	 BMI	 were	 obtained	 from	 medical	 record	
review.	Perceived	quality	of	 life	at	baseline	was	examined	using	the	

SF-	36	 Health	 Survey,25	 which	 yields	 composite	 scores	 for	 physical	
and	mental	health	and	has	been	used	extensively	with	LKDs	and	KTRs.	
Finally,	LKDs	completed	the	Life	Orientation	Test-	Revised	(LOT-	R)26 

at	baseline	to	measure	dispositional	optimism,	a	construct	found	to	be	
associated	with	more	favorable	psychosocial	functioning.	The	LOT-	R	
yields	a	total	score	ranging	from	0	to	24,	with	higher	scores	reflecting	
more optimism.

2.3.3 | Donation- related variables

Donor-	recipient	 relationship	 type	 (biological,	 spouse,	unrelated)	and	
perceived	emotional	 closeness	 (1	=	not	at	 all	 close	 to	7	=	extremely	
close)	 were	 examined.	 In	 addition,,	 we	 assessed	 LKDs’	 knowledge	
about	 living	 donation	 (20	 true-	false	 items,	 scores	 range	 from	 0	 to	
20,	higher	 scores	=	more	knowledge)	 and	concerns	about	 living	do-
nation	 (20	 items,	5-	point	Likert	scale,	scores	range	from	20	to	100,	
higher	scores	=	more	concerns).27	Finally,	we	assessed	whether	LKDs	
felt	 any	pressure	 from	others	 to	go	 through	with	donation	and	 the	
perceived	convenience	of	donation	(1	=	not	at	all	convenient,	5	=	ex-
tremely	convenient).

2.3.4 | KTR clinical characteristics

We	examined	the	KTR’s	predonation	dialysis	status	and	physical	and	
mental	quality	of	life	(SF-	36	Health	Survey).25

2.4 | Statistical analysis

Data	 collection,	 entry,	 and	 validation	 were	 facilitated	 via	 REDCap	
and	 statistical	 analyses	 conducted	 using	 R	 3.4.0	 (R	 Development	
Core	Team,	2017)	 and	SAS	version	9.4	 (Cary,	NC).	Descriptive	 sta-
tistics	were	calculated	for	all	psychosocial	outcomes	and	predonation	
predictor	variables.	We	calculated	t-	tests	to	examine	for	differences	
between	 LKDs	 and	 HCs	 on	 predonation	 sociodemographics	 and	
on	 dependent	 measures	 at	 all	 time	 points.	We	 performed	 a	 series	
of	 repeated-	measures	 generalized	 estimating	 equations	 to	 assess	
whether	LKDs	and	HCs	differed	in	their	trajectories	over	time	for	3	
psychosocial	outcomes:	mood,	body	image,	and	satisfaction	with	life	
(HCs	did	not	complete	the	FKF	questionnaire	over	time).	For	each	of	
the	models,	we	adjusted	for	the	baseline	variable	of	interest	and	ex-
amined	 the	 interaction	between	group	 (donor	 vs	 control)	 and	 time.	
LKDs	who	dropped	out	or	who	missed	assessment	time	points	were	
included	in	the	analysis,	since	modeling	accounts	for	participants	with	
varying	degrees	of	 follow-	up.	Next,	using	 the	clinical	 cut-	off	 scores	
identified	previously,	for	each	LKD	and	HC	we	determined	whether	
their	score	on	each	psychosocial	outcome	measure	was	in	the	clinical	
range	and	whether	this	remained	in	the	clinical	range	at	any	postdona-
tion	time	point	or	not.	Those	LKDs	and	HCs	who	completed	the	pre-
donation	assessment	and	≥1	postdonation	psychosocial	 assessment	
were	included	in	this	analysis.	The	percentage	of	LKDs	and	HCs	with	
clinical	and	nonclinical	scores	on	each	psychosocial	outcome	measure,	
from	pre-		to	postdonation,	was	then	calculated.	Next,	we	used	unad-
justed	logistic	regression	models	to	examine	the	relationship	between	
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LKD	 sociodemographic	 and	 clinical	 characteristics,	 donation-	related	
variables,	and	KTR	clinical	characteristics	and	LKD	postdonation	psy-
chosocial	 outcomes.	For	 each	psychosocial	 outcome	 (mood,	 fear	of	
kidney	failure,	body	image,	 life	satisfaction),	LKDs	were	classified	as	
having	a	score	in	the	nonclinical	versus	clinical	range	at	any	time	point	
following	donation.	Again,	only	LKDs	who	completed	the	predonation	
assessment	 and	 at	 least	 one	postdonation	psychosocial	 assessment	
were	 included	 in	 the	models.	 For	 each	model,	 to	 assess	 for	 multi-
collinearity	we	examined	 the	variance	 inflation	 factor	 (>5	 indicating	
multicollinearity)	and	the	correlation	coefficients	among	the	predictor	
variables	 (r	>	−.80	 indicating	multicollinearity).	Predonation	variables	
with	an	unadjusted	odds	ratio	P	<	0.01	in	the	univariate	screen	were	
included	in	the	multivariable	regression	model	examining	predonation	
predictors	of	postdonation	outcomes	(clinical	vs	nonclinical	score).

3  | RESULTS

3.1 | Cohort characteristics

Characteristics	 of	 LKDs	 (n	=	193),	KTRs	 (n	=	152),	 and	HCs	 (n	=	20)	
are	reported	in	Table	1.	One-	hundred	ninety-	four	LKDs	(84%	of	eli-
gible	donors	during	enrollment	period)	were	enrolled	into	the	KDOC	
study.	However,	1	enrolled	LKD	died	during	surgery	and	the	kidney	
was	 not	 transplanted,	 thus	 the	 participant	 was	 removed	 from	 the	
current analysis. As previously reported,16	 the	 LKD	 sample	 charac-
teristics	 are	 similar	 to	 those	of	 adults	who	donated	a	kidney	 in	 the	
United	States	during	 the	KDOC	enrollment	period,	with	 the	excep-
tion	of	more	college-	educated	donors	in	the	KDOC	sample	(P	=	.01).	
Participation	rates	for	KTRs	and	HCs	were	66%	and	83%,	respectively.

Psychosocial	 assessment	 completion	 rates	 for	 LKDs	 were	 as	
follows:	 98%	 (n	=	189)	 at	 predonation	 baseline,	 92%	 (n	=	177)	 at	
1	month,	 83%	 (n	=	161)	 at	 6	months,	 81%	 (n	=	156)	 at	 12	months,	
and	 85%	 (n	=	163)	 at	 24	months.	 One-	hundred	 eighty-	two	 LKDs	
(94%)	 completed	 the	 predonation	 baseline	 assessment	 and	 ≥1	 fol-
low-	up	 psychosocial	 assessment	 and	 138	 (72%)	 completed	 all	 fol-
low-	up	 psychosocial	 assessments.	 Those	 who	 did	 not	 complete	 a	 
follow-	up	 assessment	were	 younger	 than	 those	who	 completed	 ≥1	
follow-	up	assessment	(P	=	.03),	but	did	not	otherwise	differ	based	on	
sex,	race,	education,	marital	status,	or	household	income.

3.2 | Psychosocial outcomes

Psychosocial	 outcomes	 for	 both	 LKDs	 and	HCs	 are	 summarized	 in	
Table	2.	On	average,	there	was	minimal	to	no	mood	disturbance,	body	
image	 concerns,	 fear	 of	 kidney	 failure,	 and	 life	 dissatisfaction	 at	 all	
time	points,	 suggesting	 no	 incremental	 changes	 in	 these	 constructs	
over	time.	Analytic	models	showed	no	significant	differences	between	
LKD	and	HC	trajectories	over	time	for	total	mood	disturbance,	body	
image,	and	life	satisfaction	scores	(all	P	>	.05).

In	the	absence	of	mean	differences	between	LKDs	and	HCs,	we	
assessed	for	change	from	pre-		to	postdonation	for	individual	LKDs	and	
for	change	over	time	for	 individual	HCs.	Specifically,	we	categorized	

TABLE  1 Predonation	characteristics	of	the	KDOC	living	kidney	
donors	(LKDs),	kidney	transplant	recipients	(KTRs),	and	healthy	
controls	(HCs)

Variable
LKDs 

(n = 193)
KTRs 
(n = 152) HCs (n = 20)

Sociodemographic	characteristics

Age,	years,	mean	(SD) 42.6	(11.8) 51.1	(14.1) 41.1	(15.0)

Sex,	female 122	(63%) 61	(40%) 12	(60%)

Race,	white,	
non-	Hispanic

147	(76%) 116	(76%) 14	(70%)

Education,	college	or	
professional	degree

98	(51%) 69	(45%) 10	(50%)

Marital status, married/

partnered

99	(51%) 99	(65%) 11	(55%)

Work	status,	employed 152	(79%) 71	(47%) 15	(75%)

Health	insurance,	yes 172	(89%) — 18	(90%)

Life	insurance,	yes 122	(63%) — 8	(40%)

Household	income,	
≥$50,000

123	(64%) 85	(56%) 10	(50%)

Register organ and 

tissue donor, yes

127	(66%) — 13	(65%)

Clinical	characteristics

History	of	mood	
disorder, yes

46	(24%) — 1	(5%)

History	of	substance	
abuse	(remission),	yes

11	(6%) — 3	(15%)

Prescribed	psychiatric	
medication, yes

33	(17%) — 0	(%)

Body	mass	index,	mean	
(SD)

27.1	(3.8) — 27.1	(3.2)

SF-	36	physical	health	
component,	mean	(SD)

57.2	(4.9) 41.0	(9.8) 56.2	(4.6)

SF-	36	mental	health	
component,	mean	(SD)

54.3	(6.5) 47.7	(10.4) 53.2	(10.7)

LOT-	R	optimism,	mean	
(SD)

17.5	(3.7) — 18.3	(3.9)

Dialysis, yes — 87	(57%) —

Donation-	related	variables

Relationship	to	recipient/donor

Biological 111	(58%) 83	(55%) 7	(35%)

Spouse 32	(17%) 31	(20%) 3	(15%)

Unrelated 50	(26%) 38	(25%) 10	(50%)

Emotional	closeness	
with	recipient,	mean	
(SD)

5.8	(1.7) — 4.0	(2.5)

Living	donation	
knowledge,	mean	(SD)

12.9	(1.1) — 12.7	(1.7)

Living	donation	
concerns,	mean	(SD)

29.4	(7.7) — 30.2	(6.5)

Pressure	from	others	to	
donate, yes

19	(10%) — 3	(15%)

Convenience	of	
donation,	mean	(SD)

3.2	(1.2) — —
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each	 LKD	 and	HC	 as	 having	 either	 a	 “clinical”	 or	 “nonclinical”	 total	
mood	disturbance,	fear	of	kidney	failure,	body	image	concern,	or	life	
dissatisfaction	 score	 prior	 to	 donation	 and	whether	 scores	 in	 these	
domains	reached	a	“clinical”	 level	at	any	point	during	the	2-	year	fol-
low-	up	period.	Only	 the	182	LKDs	and	19	HCs	who	completed	the	
predonation	 assessment	 and	 ≥1	 follow-	up	 psychosocial	 assessment	
were	examined.

3.2.1 | Mood

The	majority	of	LKDs	 (n	=	165,	91%)	 reported	no	predonation	 total	
mood	disturbance	 (Figure	1).	Most	 (n	=	139,	84%)	without	predona-
tion	mood	disturbance	had	no	clinically	significant	worsening	of	mood	
following	donation;	however,	26	 (16%)	LKDs	with	nonclinical	mood	
scores	at	predonation	reported	clinically	elevated	mood	disturbance	
scores	at	one	or	more	postdonation	assessments.	Among	the	17	(9%)	
with	predonation	mood	disturbance,	6	(35%)	reported	complete	 im-
provement	 in	 mood	 disturbance	 symptoms	 and	 11	 (65%)	 reported	
continued	 mood	 disturbance	 following	 donation.	 Overall,	 37	 (20%)	
LKDs	reported	moderate	to	severe	mood	disturbance	at	≥1	postdo-
nation	 time	point.	Nearly	 identical	patterns	were	seen	for	 the	small	
HC	cohort	(Figure	1).	In	multivariable	analysis	of	LKDs,	we	found	that	
younger	age	and	predonation	mood	disturbance	were	significantly	as-
sociated	with	higher	total	mood	disturbance	postdonation	(Table	3).

3.2.2 | Fear of kidney failure

The	majority	of	LKDs	(n	=	151,	83%)	reported	no	or	minimal	fear	of	
kidney	 failure	 prior	 to	 donation	 (Figure	2).	 Most	 of	 them	 (n	=	119,	
79%)	 maintained	 minimal	 fear	 of	 kidney	 failure	 after	 donation,	 al-
though	 32	 (21%)	 reported	 an	 emergence	 of	 anxiety	 about	 kidney	
injury	or	 loss	at	one	or	more	postdonation	assessments.	Among	the	
31	(17%)	LKDs	with	moderate	to	high	fear	of	kidney	failure	prior	to	
donation,	two-	thirds	(n	=	20,	65%)	reported	a	similar	level	of	anxiety	
after	 donation.	 In	 contrast,	 fear	 of	 kidney	 failure	 dissipated	 for	 11	
LKDs	(35%).	Overall,	52	LKDs	(29%)	reported	moderate	to	high	fear	of	
kidney	failure	at	≥1	postdonation	time	point.	Being	single	and	having	
higher	predonation	 fear	of	kidney	 failure	were	 significant	multivari-
able	predictors	of	the	occurrence	of	moderate	to	high	fear	of	kidney	
failure	postdonation	(Table	3).

3.2.3 | Body image

The	majority	 of	 LKDs	 (n	=	158,	 87%)	 reported	 no	 or	minimal	 body	
image	 concerns	 before	 donation	 (Figure	3).	Most	 of	 them	 (n	=	137,	
87%)	maintained	a	healthy	body	 image	after	donation,	 although	21	
(13%)	 reported	 new-	onset	 moderate	 to	 high	 body	 image	 concerns	
postdonation.	Among	the	24	(13%)	LKDs	with	moderate	to	high	body	
image	 concerns	 prior	 to	 donation,	more	 than	half	 (n	=	14,	 58%)	 re-
ported	 similar	 levels	of	body	 image	concern	after	donation.	 In	 con-
trast,	10	(42%)	of	these	LKDs	reported	no	lingering	postdonation	body	
image	 concerns.	 In	 total,	 there	were	 35	 (19%)	 LKDs	who	 reported	
moderate	to	high	body	image	concerns	postdonation.	HCs	reported	a	T
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similar	incidence	of	body	image	concerns	at	baseline	assessment	and	
during	 follow-	up	 (Figure	3).	For	LKDs,	more	predonation	body	con-
cerns	and	perceived	pressure	to	donate	were	significantly	associated	
with	the	occurrence	of	moderate	to	high	body	image	concerns	post-
donation	in	the	multivariable	model	(Table	3).

Among	LKDs,	the	most	commonly	expressed	issues	that	persisted	
over	time	were	being	self-	conscious	about	and	dissatisfied	with	one’s	
appearance	 and	 being	 dissatisfied	with	 one’s	 body	 generally.	Other	
body	image	concerns,	such	as	feeling	less	physically	and	sexually	at-
tractive,	were	endorsed	by	several	LKDs	early	after	donation	but	then	
returned	to	predonation	levels	thereafter.

LKD	mean	satisfaction	with	scarring	score	at	the	6	month	assess-
ment	was	3.72	 (SD	=	1.3).	Of	 the	152	LKDs	who	 responded	 to	 the	
question,	126	(83%)	reported	being	moderately	to	extremely	satisfied	
with	the	surgical	scarring.	No	predonation	sociodemographic	or	clini-
cal	characteristics	were	significantly	associated	with	surgical	scarring	
satisfaction.

3.2.4 | Life satisfaction

The	majority	of	LKDs	(n	=	166,	91%)	reported	moderate	to	high	life	
satisfaction	before	donation	(Figure	4).	Most	of	them	(n	=	150,	90%)	
maintained	good	life	satisfaction	levels	after	donation,	although	16	
(10%)	reported	low	life	satisfaction	postdonation.	Among	the	16	(9%)	
LKDs	with	low	life	satisfaction	prior	to	donation,	7	(44%)	reported	
a	similar	 low	 level	of	 life	satisfaction	after	donation.	 In	contrast,	9	
(56%)	of	these	LKDs	reported	moderate	to	high	life	satisfaction	after	
donation.	Overall,	there	were	23	LKDs	(13%)	who	reported	low	life	
satisfaction	after	donation.	Very	similar	patterns	were	seen	for	the	
HC	cohort	(Figure	4).	In	the	LKD	multivariable	model,	minority	race	
and	 low	 life	 satisfaction	predonation	were	 significantly	 associated	
with	the	occurrence	of	low	life	satisfaction	postdonation	(Table	3).

3.2.5 | Decision stability

Most	LKDs	(n	=	174,	96%)	had	no	regret	about	their	decision	to	do-
nate	at	any	point	postdonation.	Of	the	8	LKDs	who	reported	decision	
regret,	6	experienced	feelings	of	regret	throughout	the	2-	year	follow-
 up period.

4  | DISCUSSION

With	 few	 exceptions,14–17, 28–31	 most	 studies	 examining	 psychoso-
cial	outcomes	of	LKDs	have	been	 retrospective	and	 largely	 limited	
to	small,	single-	center	cohorts.	The	KDOC	study	permitted	the	pro-
spective	 examination	 of	 living	 donation	 outcomes	 across	 multiple	
institutions	 in	 the	United	 States.	Our	 current	 analysis	 yields	 4	 key	
findings:	 (1)	 LKDs	 did	 not	 differ	 significantly	 from	 a	 small	 cohort	
of	HCs	on	psychosocial	 outcomes	 at	 any	postdonation	 time	point;	 
(2)	 the	majority	 of	 LKDs	 report	 no	mood	 disturbance,	 fear	 of	 kid-
ney	failure,	body	image	concerns,	or	life	dissatisfaction	in	the	2	years	
postdonation;	(3)	LKDs	presenting	for	evaluation	with	mood	distur-
bance,	anxiety	about	future	kidney	failure,	body	image	concerns,	and	
life	 dissatisfaction	 are	 at	 highest	 risk	 for	 these	 adverse	 outcomes	
postdonation;	and	(4)	very	few	LKDs	report	donation	decision	regret.	
Collectively,	these	findings	have	implications	for	the	psychosocial	as-
sessment	of	LKDs,	education	of	potential	LKDs	and	 informed	con-
sent	processes,	monitoring	of	psychosocial	outcomes	postdonation,	
and	future	research	directions.

In	addition	to	requiring	all	potential	LKDs	to	undergo	psychoso-
cial	 evaluation,	 the	 Centers	 for	 Medicare	 &	Medicaid	 Services	 and	
the	Organ	and	Procurement	and	Transplantation	Network	(OPTN)	re-
quire	 that	potential	 LKDs	be	 informed	of	 certain	psychosocial	 risks,	
including	the	risk	of	anxiety,	depression,	and	body	image	changes	after	

F IGURE  1 Number	and	percentage	of	
living	kidney	donors	(LKDs)	and	healthy	
controls	(HCs)	with	a	clinical	change	in	total	
mood	disturbance	over	time	(LKD,	N	=	182;	
HC,	N	=	19)

No mood 

disturbance

LKD n = 165, 91%

HC n = 16, 84%

Mood disturbance

LKD n = 17 (9%)

HC n = 3, 16%

Predonation Postdonation

No mood 

disturbance

LKD n = 139, 84%

HC n = 14, 88%

Mood disturbance

LKD n = 26, 16%

HC n = 2, 12%

No mood 
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LKD n = 6, 35%

HC n = 1, 33%

Mood disturbance

LKD n = 11, 65%

HC n = 2, 67%
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LKD n = 145, 80%

HC n = 15, 79%
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LKD n = 37, 20%

HC n = 4, 21%
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donation	(https://optn.transplant.hrsa.gov/media/1200/optn_policies.
pdf).	However,	the	policy	is	vague,	stating	only	that	LKDs	should	be	
informed	that	such	risks	“…may	be	temporary	or	permanent”	(p.	183),	
leaving	providers	uncertain	about	the	specific	nature,	 incidence,	and	
duration	of	any	psychosocial	changes	that	should	be	disclosed	to	po-
tential	LKDs.	Our	data	provide	some	guidance	about	the	pattern	and	
occurrence	 of	 such	 outcomes	 following	 donation.	 For	 instance,	 we	
found	that,	on	average,	symptoms	of	anxiety,	depression,	poor	body	
image,	and	life	dissatisfaction	did	not	change	significantly	from	pre-		to	
postdonation	and	that	trends	in	these	symptoms	over	time	for	LKDs	
were	no	different	than	those	of	HCs.

The	incidence	of	any	new-	onset	mood	disturbance	(16%),	fear	of	
kidney	failure	(21%),	body	image	concerns	(13%),	and	life	dissatisfac-
tion	(10%)	during	the	2-	year	postdonation	period	was	generally	low.	
Indeed,	these	findings	are	consistent	with	the	conclusions	reached	by	
others.10–15, 24, 31–33 Dew et al,32	 for	 instance,	 concluded	 in	 their	 re-
view	of	 the	 literature	 that	up	 to	1	 in	4	 LKDs	may	experience	new-	
onset	 psychological	 distress	 following	 donation.	 However,	 these	
new-	onset	symptoms	might	not	be	attributable	to	donation.	Indeed,	
the	incidence	of	new-	onset	symptoms	in	HCs	was	very	similar	to	that	
of	LKDs.	This	pattern	must	be	replicated	with	a	larger	control	sample,	

of	 course,	 but	 our	 preliminary	 findings	 suggest	 that	 rates	 of	 mood	
disturbance,	 body	 image	 concerns,	 and	 life	 dissatisfaction	 following	
donation	may	not	be	significantly	higher	than	what	can	be	expected	in	
nondonors	over	time.	Until	more	definitive	research	is	conducted,	we	
agree	with	the	recommendation	that	transplant	programs	inform	po-
tential	LKDs	about	possible	adverse	psychosocial	outcomes	and	that	
these	risks	be	integrated	into	living	donation	websites	to	better	inform	
those	seeking	donation-	related	information	online.34,35

In	 a	 recent	 review	 of	 the	 prevalence	 and	 clinical	 significance	 of	
body	 image	 concerns	 in	 transplant	 recipients	 and	 living	 donors,	
Zimbrean33	reported	that	body	image	is	infrequently	assessed	in	stud-
ies	of	LKDs	and	generally	not	considered	problematic	when	it	 is	ex-
amined.	In	the	current	study,	the	majority	(83%)	was	satisfied	with	the	
surgical	 scarring	 outcome	 and	 only	 a	 small	minority	 (13%)	 reported	
new-	onset	body	image	concerns	following	donation	(vs	6%	for	HCs).	
Although	 the	 incidence	of	 new-	onset	 body	 image	 concerns	may	be	
slightly	higher	for	LKDs,	these	findings	support	Zimbrean’s	conclusion	
that	this	is	not	a	common	issue	for	former	living	donors.	BMI	was	not	
a	significant	 risk	 factor	 for	body	 image	concerns	postdonation,	con-
trary	to	our	initial	hypothesis.	As	programs	consider	more	obese	adults	
for	 possible	 kidney	 donation,36,37	 some	 have	 suggested	 that	 obese	

TABLE  3 Multivariate	predictors	of	postdonation	psychosocial	outcomes

Outcomes Unadjusted OR (95% CI) P- value Adjusted OR (95% CI) P- value

Mood	disturbance

Age 0.94	(0.91-0.97) <.001 0.95	(0.90-0.99) .001

Donor	mental	QoL 0.88	(0.83-0.93) <.001 0.94	(0.87-1.02) .14

Optimism 0.84	(0.75-0.93) .001 0.93	(0.82-1.05) .23

Predonation	mood	disturbance 1.24	(1.13-1.37) <.001 1.17	(1.04-1.33) .01

Predonation	life	satisfaction 0.91	(0.86-0.97) .004 1.00	(0.92-1.09) .99

Fear	of	kidney	failure

Age 0.96	(0.93-0.99) .001 0.99	(0.95-1.03) .70

Marital	status	(married) 0.27	(0.14-0.53) <.001 0.31	(0.14-0.68) .004

Optimism 0.87	(0.79-0.95) .002 0.90	(0.81-1.00) .06

Predonation	fear	of	kidney	failure 1.34	(1.21-1.52) <.001 1.30	(1.13-1.51) <.001

LDKT	concerns 1.06	(1.02-1.11) .005 1.00	(0.94-1.06) .97

Body	image	concerns

Donor	mental	QoL 0.94	(0.89-0.98) .002 0.96	(0.92-1.04) .29

Predonation	mood	disturbance 1.15	(1.04-1.22) .005 0.97	(0.85-1.09) .69

Predonation	body	image	concerns 1.22	(1.16-1.29) <.001 1.12	(1.03-1.23) .002

Perceived	donation	pressure	(yes) 4.36	(1.97-16.11) .002 4.01	(1.29-13.60) .02

Life	dissatisfaction

Race	(white) 0.32	(0.15-0.71) .005 0.16	(0.04-0.51) .003

Marital	status	(married) 0.31	(0.13-0.67) .004 0.43	(0.14-1.21) .13

Donor	mental	QoL 0.92	(0.87-0.97) .001 0.99	(0.91-1.08) .72

Predonation	mood	disturbance 1.19	(1.09-1.30) <.001 1.07	(0.93-1.25) .36

Predonation	body	image	concerns 1.11	(1.03-1.20) .006 1.06	(0.94-1.20) .42

Predonation	life	dissatisfaction 0.80	(0.73-0.86) <.001 0.82	(0.73-0.89) <.001

LDKT	concerns 1.09	(1.04-1.14) <.001 1.03	(0.97-1.10) .36

QoL,	quality	of	life;	CI,	confidence	interval.

https://optn.transplant.hrsa.gov/media/1200/optn_policies.pdf
https://optn.transplant.hrsa.gov/media/1200/optn_policies.pdf
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LKDs	warrant	more	vigilant	monitoring	for	adverse	psychosocial	out-
comes.11,38	Clearly,	more	research	is	needed	to	further	delineate	the	
short-		and	 long-	term	body	 image	concerns	 in	LKDs,	particularly	be-
cause	transplant	programs	are	obligated	to	inform	potential	donors	of	
this	possible	adverse	outcome.

We	 found	 a	much	higher	percentage	of	KDOC	LKDs	with	high	
anxiety	 about	 future	 kidney	 health,	 compared	 to	 our	 previous	 sur-
vey	of	364	 former	 LKDs	 (29%	vs	13%).20	Time	 since	donation	 and	
selection	bias	may	account	for	these	study	differences.	The	assess-
ment	of	LKDs	in	the	KDOC	study	was	limited	to	the	first	24	months,	
whereas	 the	median	 time	 from	donation	 in	our	previous	study	was	
71	months.	Anxiety	 about	 kidney	 failure	may	 be	 less	 frequent	 and	

intense	as	more	time	passes,	especially	for	former	donors	who	attend	
annual	evaluation	and	receive	reassurance	of	stable	renal	function.	In	
addition,,	anxiety	about	future	kidney	health	may	have	been	under-
represented	 in	 our	 earlier	 study	due	 to	 the	36%	participation	 rate,	
and	 the	possibility	 that	 those	with	more	anxiety	were	 less	 likely	 to	
respond	to	the	survey.

A	central	question	of	our	analysis	was	the	following:	What	predo-
nation	factors	predict	adverse	postdonation	psychosocial	outcomes?	
Answers	 to	 this	 question	 may	 help	 to	 identify	 donors	 who	 are	 at	
higher	risk	of	poor	psychosocial	outcomes	at	the	time	of	their	evalu-
ation	and	thus	facilitate	more	targeted	discussion	of	these	risks	with	
the	donor	candidate.	LKDs	with	more	mood	disturbance	symptoms,	

F IGURE  2 Number	(%)	of	living	kidney	
donors	with	clinical	change	in	fear	of	
kidney	failure	from	pre-		to	postdonation	
(N	=	182)

No or minimal fear 

of kidney failure

n = 151 (83%)

Moderate to high 

fear of kidney failure

n = 31 (17%)

Predonation Postdonation

No or minimal fear of 

kidney failure

n = 119 (79%)

Moderate to high 

fear of kidney failure

n = 32 (21%)

No or minimal fear of 

kidney failure

n = 11 (35%)

Moderate to high 

fear of kidney failure

n = 20 (65%)

No or minimal fear 

of kidney failure

n = 130 (71%)

Moderate to high 

fear of kidney failure

n = 52 (29%)

F IGURE  3 Number	and	percentage	of	
living	kidney	donors	(LKDs)	and	healthy	
controls	(HCs)	with	clinical	change	in	
body	image	over	time	(LKD,	N	=	182;	HC,	
N	=	19)

No or minimal body 

image concerns

LKD n = 158, 87%

HC n = 17, 89%

Moderate to high 

body image concerns

LKD n = 24, 13%

HC n = 2, 11%

Predonation Postdonation

No or minimal body 

image concerns

LKD n = 137, 87%

HC n = 16, 94%

Moderate to high 

body image concerns

LKD n = 21, 13%

HC n = 1, 6%

No or minimal body 

image concerns

LKD n = 10, 42%

HC n = 2, 100%

Moderate to high 

body image concerns

LKD n = 14, 58%

HC n = 0, 0%

No or minimal body 

image concerns

LKD n = 147, 81%

HC n = 18, 95%

Moderate to high 

body image concerns

LKD n = 35, 19%

HC n = 1, 5%
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higher	anxiety	about	 future	kidney	health,	 low	body	 image,	and	 low	
life	satisfaction	prior	to	surgery	are	at	highest	risk	of	these	same	out-
comes	 postdonation.	 This	 finding	mirrors	 the	 conclusion	 of	Wirken	
et al13	that	LKDs	with	low	psychological	functioning	predonation	are	
those	most	at	risk	of	impaired	long-	term	psychosocial	and	quality	of	
life.	Donor	candidates	presenting	with	these	features	at	time	of	eval-
uation	should	be	informed	and	counseled	that	kidney	donation	likely	
will	not	ameliorate	or	reduce	symptom	burden	in	these	psychosocial	
domains.	Moreover,	studies	are	needed	to	examine	whether	predona-
tion	interventions	targeting	mood,	body	image	concerns,	and	low	life	
satisfaction	reduce	the	risk	of	these	adverse	psychosocial	outcomes	
following	donation.32,39

We	did	not	assess	whether	new-	onset	symptoms	following	dona-
tion	interfered	with	life	activities	or	necessitated	clinical	intervention.	
Currently,	the	OPTN	requires	the	assessment	of	only	2	psychosocial	
elements	postdonation—employment	status	and	the	loss	of	health	or	
life	insurance	due	to	donation.	However,	as	recommended	by	Kidney	
Disease	 Improving	Global	Outcomes,	 transplant	programs	may	want	
to	consider	 integrating	a	brief	psychosocial	 screening	 into	 the	post-
donation	follow-	up	period	to	facilitate	early	identification	of	emerging	
psychosocial	symptoms	in	LKDs	who	may	benefit	from	further	assess-
ment or intervention.40	In	addition,	we	fully	support	establishing	a	sci-
entific	registry	for	LKDs	that	will	expand	both	the	range	of	outcomes	
data	gathered	following	donation	as	well	as	the	assessment	period	(ie,	
beyond	2	years).41	Such	a	 registry	will	 facilitate	more	 refined	exam-
ination	of	the	incidence	of	adverse	psychosocial	outcomes	and	their	
predictors.

There	 are	 several	 notable	 strengths	 and	 limitations	 of	 the	 cur-
rent	 analysis.	 The	 study	 benefited	 from	 LKD	 participants	 from	 6	
transplant	centers	who	were	generally	representative	of	LKDs	in	the	
United	States.	The	majority	in	our	study	(94%)	completed	≥1	follow-	up	
psychosocial	 assessment,	 in	 addition	 to	 the	 baseline	 predonation	

assessment. Moreover, we used validated instruments to assess do-
nation	 outcomes	 that	were	 recommended	 for	 study	 by	 former	 do-
nors.	 In	addition,,	 the	prospective	nature	of	the	study	allowed	us	to	
examine	changes	in	psychosocial	outcomes	over	time,	in	comparison	
to	a	healthy	control	sample.	Despite	these	relative	strengths,	certain	
limitations	should	be	considered	in	interpreting	findings.	Centers	par-
ticipating	in	the	study	may	not	be	representative	of	other	programs.	
More	or	less	stringent	psychosocial	criteria	for	the	selection	of	LKDs	
than	those	used	by	the	KDOC	sites	may	yield	different	findings	than	
we	observed	in	this	study.	Furthermore,	the	predonation	psychosocial	
assessment	may	not	be	an	accurate	representation	of	symptoms	for	
some	LKDs.	Although	 the	study	outcomes	were	assessed	only	after	
LKDs	were	approved	for	donation	and	participants	were	informed	that	
research	assessments	would	not	be	shared	with	the	donor	program,	
some	LKDs	may	have	responded	to	study	questionnaires	in	a	more	so-
cially	desirable	manner	to	avoid	any	possibility	of	being	excluded	from	
donation	 due	 to	 psychosocial	 concerns.	We	 examined	 adverse	 out-
comes	over	a	2-	year	period	only,	thus	we	are	unable	to	comment	on	
more	positive	psychosocial	outcomes	or	on	the	long-	term	psychoso-
cial	impact	of	donation.	Finally,	although	it	is	novel	to	include	a	healthy	
control	group	in	a	prospective	cohort	study	of	donation	outcomes,	our	
healthy	control	sample	was	very	small	due	to	very	restrictive	inclusion/
exclusion	criteria,	thereby	limiting	analytic	comparisons	to	LKDs	over	
time.

In	conclusion,	this	multisite	study	provides	a	prospective	analysis	
of	LKDs	on	psychosocial	outcomes	of	interest	to	them	and	the	trans-
plant	 community.	 Findings	 suggest	 generally	 favorable	 psychosocial	
outcomes	of	LKDs.	A	small	minority	experience	new-	onset	negative	
mood	symptoms,	anxiety	about	future	kidney	health,	body	image	con-
cerns,	and	 life	dissatisfaction;	however,	 this	pattern	might	not	differ	
significantly	from	that	of	nondonors	over	a	similar	time	period.	Until	
additional	prospective	LKD	cohort	studies	with	more	healthy	controls	

F IGURE  4 Number	and	percentage	of	
living	kidney	donors	(LKDs)	and	healthy	
controls	(HCs)	with	clinical	change	in	life	
satisfaction	over	time	(LKD,	N	=	182;	HC,	
N	=	19)

Moderate to high 

life satisfaction

LKD n = 166, 91%

HC n = 18, 95%

Low life satisfaction

LKD n = 16, 9%

HC n = 1, 5%

Predonation Postdonation

Moderate to high life 

satisfaction

LKD n = 150, 90%

HC n = 16, 89%

Low life satisfaction

LKD n = 16, 10%

HC n = 2, 11%

Moderate to high life 

satisfaction

LKD n = 9, 56%

HC n = 0, 0%

Low life satisfaction

LKD n = 7, 44%

HC n = 1, 100%

Moderate to high 

life satisfaction

LKD n = 159, 87%

HC n = 16, 84%

Low life satisfaction

LKD n = 23, 13%

HC n = 3, 16%
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can	be	conducted,	we	support	maintaining	the	regulatory	requirement	
to	inform	potential	donors	about	possible	adverse	psychosocial	conse-
quences.	Moreover,	the	development	and	implementation	of	a	donor	
registry	to	capture	psychosocial	outcomes	beyond	the	mandatory	2-	
year	follow-	up	period	in	the	United	States	will	further	refine	our	un-
derstanding	of	these	outcomes	over	time.
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