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This study sought to identify the prevalence, pattern, and predictors of clinical fatigue
in 193 living kidney donors (LKDs) and 20 healthy controls (HCs) assessed at predonation and 1, 6, 12, and 24 months postdonation. Relative to HCs, LKDs had significantly higher fatigue severity (P = .01), interference (P = .03), frequency (P = .002), and
intensity (P = .01), and lower vitality (P < .001), at 1‐month postdonation. Using published criteria, significantly more LKDs experienced clinical fatigue at 1 month postdonation, compared to HCs, on both the Fatigue Symptom Inventory (60% vs. 37%,
P < .001) and SF‐36 Vitality scale (67% vs. 16%, P < .001). No differences in fatigue
scores or clinical prevalence were observed at other time points. Nearly half (47%)
reported persistent clinical fatigue from 1 to 6 months postdonation. Multivariable
analyses demonstrated that LKDs presenting for evaluation with a history of affective disorder and low vitality, those with clinical mood disturbance and anxiety about
future kidney failure after donation, and those with less physical activity engagement
were at highest risk for persistent clinical fatigue 6 months postdonation. Findings
confirm inclusion of fatigue risk in existing OPTN informed consent requirements,
have important clinical implications in the care of LKDs, and underscore the need for
further scientific examination in this population.
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1 | I NTRO D U C TI O N
Fatigue is a common symptom following surgery. Its intensity and
duration can prolong recovery, adversely impacting quality of life
and delaying return to baseline functioning. Healthy adults undergoing laparoscopic donor nephrectomy are known to experience
fatigue following donation, although most donors recover within
a few months.1-4 For some, however, fatigue persists for months,
although it is unknown if fatigue levels differ substantially from
non‐donors.5‐10.
Studies that examined fatigue following donor nephrectomy
were mostly single‐center cross‐sectional studies and none were
conducted in the United States.1-12 In one prospective study of 105
living kidney donors (LKDs) in The Netherlands, Minnee et al4 found
that average fatigue scores worsened significantly from predonation
to 1 month postdonation, but returned to predonation levels at 3, 6,
and 12 months postdonation. In a multi‐center study of 230 Dutch
10

LKDs, Wirken et al

found higher fatigue levels at 6 and 12 months

postdonation compared with predonation. Higher predonation
fatigue, lower physical quality of life, younger age, and longer hospitalization predicted more fatigue at 6 months postdonation. In both
studies, longitudinal changes in LKD fatigue were not compared
with contemporaneous non‐donors and no distinctions were made
between normal and clinical fatigue.
Further prospective characterization of fatigue may help clinicians better inform potential LKDs of the short‐ and possibly
longer‐term nature of fatigue postdonation. Identifying adults at
higher risk of persistent clinical fatigue may guide implementation
of preventative interventions to mitigate this adverse outcome. In
this study, we sought to identify the prevalence, pattern and predictors of clinical fatigue in a prospective, multi‐center LKD cohort in the United States. Based on prior studies of LKDs 4,6,10-12
and non‐donors,13 we hypothesized that (A) clinical fatigue would
peak at 1 month postdonation, with a return to baseline levels of
fatigue for the majority of donors by 6 months postdonation, and
(B) being female, younger age, higher mood distress, and less physically activity would be associated with persistent clinical fatigue
postdonation.

the patient received a kidney from another donor, or (C) the patient
was de‐listed for reasons other than transplantation.
Each center used their existing evaluation processes and eligibility criteria in selecting donor candidates. LKDs and HCs were informed about the study following donation evaluation and approval
by the evaluation team. After written informed consent, LKDs and
HCs completed questionnaire assessments at predonation and at 1,
6, 12, and 24 months postdonation (or, for HCs, after study enrollment). Medical data were captured by on‐site research personnel
and transmitted electronically to the coordinating site. Participants
received $20 for completion of each assessment. Institutional
Review Boards at all centers approved the study, which was registered on ClinicalTrials.gov (NCT01427452).

2.2 | Fatigue assessment
2.2.1 | Fatigue Symptom Inventory
The 14‐item Fatigue Symptom Inventory (FSI) measures fatigue severity (four items: 1 = not at all fatigued to 10 = as fatigued as I
could be), frequency (number of days in past week felt fatigued, 0
to 7), intensity (extent of each day felt fatigued, 1 = none of the day
to 10 = entire day), and perceived interference with general activity level, concentration, relationships, life enjoyment, and mood (7
items: 1 = no interference to 10 = extreme interference).14 One additional item assesses the daily fatigue pattern (not at all fatigued,
worse in morning, worse in afternoon, worse in evening, no consistent daily pattern). A composite fatigue severity score is calculated
by averaging the four severity items, with a higher score indicating more fatigue. A total fatigue interference score is obtained by
summing the seven interference items, with a higher score indicating more fatigue interference. The FSI has been used with medical
patients, with strong evidence of convergent, divergent, and construct validity.15 Internal consistencies of severity and disruptiveness items across all assessment points were acceptable (Cronbach's
alpha: 0.84 to 0.90 for severity, 0.90 to 0.95 for interference). A
clinical cut‐off score has not been identified for LKDs; however,
Goedendorp et al16 found that a two‐item composite index was
most robust as a screening tool for clinical fatigue in women with
breast cancer. Using their criteria, ratings for the following two

2 | M E TH O DS
2.1 | Kidney donor outcomes cohort (KDOC)
Funded by the National Institute of Diabetes and Digestive and

items were summed: “Rate your level of fatigue on the day you felt
most fatigued in the past week” and “Rate how much in the past
week fatigue interfered with your normal work activity (includes
both work outside the home and housework)” (range 0‐20), with a
score ≥8 considered clinically significant.

Kidney Diseases (NIDDK), this study included a prospective observational cohort of LKDs at six centers in four Organ Procurement
and Transplant Network (OPTN) regions: Massachusetts, Maine,
and Rhode Island (Region 1); Arizona (Region 5); Iowa (Region 8); and

2.2.2 | SF‐36 Vitality scale
The SF‐36 Health Survey17 is a widely used and validated measure

New York (Region 9). LKDs and their transplant recipients were en-

of health‐related quality of life. The four‐item vitality (VT) scale

rolled from September 2011 to November 2013. In addition, healthy

measures energy and fatigue, asking respondents how much time

controls (HCs) were enrolled if they completed donation evaluation

in the past 4 weeks they felt full of pep, energetic, worn out, and

but did not donate because (A) of anatomical issues on imaging, (B)

tired (5‐point scale ranging from all of the time to none of the time).
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Standardized scale scores range from 0 to 100, with lower scores

or any fear of kidney failure within 6 months postdonation, total

indicating more fatigue. Internal consistencies across all LKD assess-

minutes of physical activity per week at 1 and 6 months postdo-

ments were acceptable (Cronbach's alpha: 0.87 to 0.91). VT scores

nation assessment, and time (days) between donation and return to

<50 and ≤45 both have been used to identify clinically meaningful

work were examined. To assess kidney function, serum creatinine

fatigue.5,16,18 The more stringent VT score (≤45) was used to rep-

was used to calculate renal clearance with the Cockcroft‐Gault

resent clinical fatigue in this study, as it was used by de Groot et

equation24 at baseline and at 1 and 6 months postdonation. Only

5

al in their study of LKDs and likely increases the robustness of our

serum creatinine values obtained ±30 days of the postdonation fa-

findings.

tigue assessments were used. We used the percent change in renal
clearance from baseline to the 6‐month assessment in examining its

2.3 | Possible predonation predictors of persistent
clinical fatigue
Persistent clinical fatigue was operationalized as having clinical fa-

relationship to persistent clinical fatigue.

2.4 | Statistical analysis

tigue on at least one fatigue measures (FSI, SF‐36 VT) at both 1‐ and

Cohort characteristics, fatigue outcomes and predictor variables

6‐month assessments.

were summarized using descriptive statistics (frequency counts with
percentages for categorical variables, means with standard devia-

2.3.1 | Sociodemographic characteristics

tions for continuous variables). LKD characteristics were compared
to the 12 799 United States adults who donated a kidney during

Age, sex, race/ethnicity, education, marital status, employment,

study enrollment using Fisher's exact and chi‐squared tests. 25 The t‐

health insurance, household income, and donor‐recipient relation-

tests for continuous variables and chi‐squared or Fisher's exact tests

ship were examined.

for categorical variables were calculated to examine LKD and HC differences on sociodemographic characteristics and fatigue measures

2.3.2 | Predonation clinical characteristics
Predonation clinical variables included: body mass index (BMI), sys-

at all time points. The t‐tests were calculated to examine differences
between LKDs and HCs on FSI severity, interference, frequency, and
intensity, and on the SF‐36 VT. The percentage of LKDs and HCs

tolic and diastolic pressures, smoking, substance abuse, mood dis-

who met clinical fatigue criteria on the FSI and SF36 VT scale at each

turbance, fear of kidney failure, fatigue severity (FSI), vitality (SF‐36),

time point was calculated and compared using Fisher's exact test.

and physical activity. Smoking was self‐reported as any cigarette

Next, we used unadjusted logistic regression models to exam-

smoking in the past year (yes/no). Mood disturbance was assessed

ine the relationship between LKD sociodemographic, clinical, and

by summing 10 anxiety, depression, and anger adjectives from the

surgical characteristics and persistent clinical fatigue. Only LKDs

Profile of Mood States19 (POMS; Cronbach's α = 0.83), with higher

who completed the predonation assessment and the 1‐ and 6‐month

score indicating more mood disturbance. A total score >10 indicates

assessments were included in the model. To assess for multicol-

possible mood disturbance.19,20 Fear of kidney failure was assessed

linearity, we examined the variance inflation factor (>5 indicating

using the Fear of Kidney Failure questionnaire

21

(FKF; Cronbach's

multicollinearity) and the correlation coefficients among predictor

α = 0.91), with higher scores indicating more anxiety and worry

variables (r > 0.80 indicating multicollinearity). Variables with P < .10

about kidney injury/failure postdonation. A score >10 suggests a

in the univariate screen were included in the multivariable regres-

clinically meaningful anxiety about future kidney‐related health. 21

sion model. Finally, we examined the prevalence of LKDs with per-

Physical activity was self‐reported as amount of time engaged in

sistent clinical fatigue through the 12‐ and 24‐month assessments,

moderate‐intensity and vigorous‐intensity physical activity in a typi-

ie, clinical fatigue, as defined above, at all postdonation time points.

cal week, as well as number of days in a typical week engaged in

For all analyses, a P value <.05 was considered statistical significant.

muscle‐strengthening activity. Participants were classified as meet-

All data were managed in REDCap and statistical analyses were con-

ing or not meeting national and international recommendations22,23

ducted using SPSS (Chicago, IL).

that adults engage in a weekly minimum of 150 minutes of moderate‐intensity activity, 75 minutes of vigorous‐intensity activity, or an
equivalent combination of moderate‐ and vigorous‐intensity activity, and at least 2 days weekly of muscle‐strengthening activity.

2.3.3 | Surgical and postsurgery recovery variables

3 | R E S U LT S
3.1 | KDOC characteristics
The 193 LKDs who completed donation and 20 HCs enrolled in
KDOC were the focus of analysis. Participation rates for LKDs and

Operative time (minutes), kidney removed (right/left), surgical com-

HCs were 84% and 83%, respectively. Table 1 summarizes sociode-

plications (yes/no), re‐operation (yes/no), hospitalization duration

mographic, predonation clinical, and surgical characteristics. There

(hours), re‐hospitalization (yes/no), systolic and diastolic pressures,

were no significant differences between LKDs and HCs on any

kidney function at 1 and 6 months, any clinical mood disturbance

baseline characteristics. Donor sociodemographic characteristics

4
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TA B L E 1

Sociodemographic, predonation clinical, and surgical characteristics of the KDOC living kidney donors and healthy controls

Characteristic

Donors (n = 193)

Controls (n = 20)

P value

Sociodemographic
Age, y, mean (SD)

42.6 (11.8)

41.1 (15.0)

.60

Sex, female, n (%)

122 (63)

12 (60)

.78

Race, White, non‐Hispanic, n (%)

147 (76)

14 (70)

.54

98 (51)

10 (50)

.95

Education, college or professional degree, n (%)
Marital status, married/partnered, n (%)

99 (51)

11 (55)

.75

152 (79)

15 (75)

.70

Health insurance, yes, n (%)

172 (89)

18 (90)

.90

Household income, ≥$50 000, n (%)

123 (64)

10 (50)

.23

111 (58)

7 (35)

Work status, employed, n (%)

Relationship to recipient/donor, n (%)

.07

Biological
Spouse

32 (17)

3 (15)

Unrelated

50 (26)

10 (50)

27.1 (3.8)

27.1 (3.2)

Systolic blood pressure, mean (SD)

123.6 (12.6)

119.5 (11.0)

.16

Diastolic blood pressure, mean (SD)

77.5 (8.9)

73.6 (8.7)

.06

Predonation clinical
Body mass index, mean (SD)

a

Renal clearance , mean (SD)

118.5 (30.2)

1.00

—

—

Smoking history in past year, yes, n (%)

30 (16)

4 (20)

.60

History of mood disorder, yes, n (%)

46 (24)

1 (5)

.05

History of substance abuse (remission), yes, n (%)

11 (6)

3 (15)

.11

SF‐36 physical health component, mean (SD)

57.2 (4.9)

56.2 (4.6)

.38

SF‐36 mental health component, mean (SD)

54.3 (6.5)

53.2 (10.7)

.47

156 (81)

14 (70)

.15

222.1 (214.9)

281.1 (358.9)

.28

99 (51)

11 (55)

.75

88.5 (128.6)

Physical activity in typical week
Moderate intensity, yes, n (%)
Moderate intensity, min, mean (SD)
Vigorous intensity, yes, n (%)

146.8 (180.2)

.07

Muscle strengthening, days, mean (SD)

Vigorous intensity, min, mean (SD)

2.0 (1.9)

2.4 (1.9)

.37

Meets national and international physical activity guidelines, yes, n (%)

84 (44)

8 (40)

.76

Surgical
Operative time, min, mean (SD)

182.7 (59.0)

—

175 (91)

—

50 (26)

—

4 (2)

—

73.6 (23.4)

—

8 (4)

—

Kidney removed, left, n (%)
Surgical complication, yes, n (%)
Re‐operation, yes, n (%)
Hospital duration, h, mean (SD)
Re‐hospitalization, yes, n (%)
Abbreviations: KDOC, Kidney Donor Outcomes Cohort; SD, standard deviation.
a
Calculated using Cockcroft‐Gault equation.

were comparable to the population of US LKDs, although the

predonation assessments were completed 6.3 days prior to surgery.

KDOC sample included more college educated donors (51% vs 41%,

Most (n = 182, 94%) completed the predonation assessment and

P = .01). 25

at least one postdonation assessment, and 138 (72%) completed

Most donors completed fatigue assessments predonation

fatigue assessments at all postdonation time points. Older donors

(n = 189, 98%) and 1 (n = 177, 92%), 6 (n = 161, 83%), 12 (n = 156,

were more likely than younger donors to have completed ≥1 postdo-

81%), and 24 (n = 163, 85%) months postdonation. On average,

nation assessment (43.0 years vs. 31.6 years, P = .01).

2.5 (1.7)

2.3 (2.5)

14.3 (12.5)

2.9 (1.3)

55.7 (8.7)
55.6 (9.4)

than HCs. Compared to HCs, a higher proportion of LKDs were clas-

2.7 (1.8)

frequency (P = .002), and intensity (P = .01) on the FSI and significantly less vitality (ie, more fatigue) on the SF‐36 VT scale (P < .001)

2.3 (2.1)

significantly more fatigue severity (P = .01), interference (P = .03),

13.3 (9.5)

comes (P > .05) (Table 2). One month after donation, LKDs reported

2.9 (1.7)

and HCs did not differ significantly from each other on fatigue out-

HC (n = 15)

24 months postdonation

With the exception of the 1‐month postdonation assessment, LKDs

LKD (n = 163)

3.2 | Fatigue outcomes: Donors vs. controls

Of the 50 LKDs with persistent clinical fatigue at 6 months postdonation, 19 (38%) reported fatigue resolution by the 12‐month as-

56.3 (7.8)
55.6 (9.6)

2.9 (2.1)
2.9 (2.0)
2.3 (1.0)

2.4 (1.8)

13.6 (11.0)
13.0 (10.1)

3.0 (1.4)
2.9 (1.9)

2.2 (2.1)
2.3 (1.9)

57.6 (8.2)
54.7 (9.6)

with persistent clinical fatigue postdonation (Table 3).

2.9 (2.1)

week (on average) of total physical activity (moderate + vigorous‐intensity exercise) at 6 months postdonation were significantly associated

2.4 (2.1)

and clinical fear of kidney failure postdonation, and fewer minutes per

13.5 (10.5)

6 months postdonation

history, lower SF‐36 VT score at predonation, clinical mood disturbance

13.7 (10.9)

afternoon (n = 12, 24%), evening (n = 15, 30%), or as having no consistent daily pattern (n = 16, 32%). In multivariable analysis, mood disorder

2.6 (1.3)

at both time points following surgery. The daily pattern of clinical fatigue for these LKDs was described as worse in the morning (n = 7, 14%),

2.9 (1.8)

assessments, 50 (32%) had persistent clinical fatigue, ie, clinical fatigue

LKD (n = 156)

Of the 155 donors who completed 1 and 6 month postdonation

HC (n = 18)

3.3 | Persistent clinical fatigue

LKD (n = 161)

12 months postdonation

P < .001) (Figures 1 and 2, respectively).

HC (n = 17)

sified as having clinical fatigue at 1 month postdonation on both
the FSI (37% vs. 60%, P = .04) and SF‐36 VT scale (16% vs. 67%,

55.5a (9.2)
43.9a (10.5)
56.3 (9.4)

2.5a (1.6)
3.8a (2.1)
2.3 (1.6)

2.2a (2.1)
4.1a (2.5)
2.2 (1.8)

13.4a (11.6)
20.2a (12.0)
13.5 (11.7)

2.8a (1.4)
2.8 (1.4)

3.9a (1.8)

2.4 (1.4)

57.8 (7.8)

Intensity, mean
(SD)

SF‐36 Vitality3

disruption, and medications. It is not surprising, therefore, that the
prevalence of clinical fatigue at 1 month postdonation was much

1.8 (1.8)

mia secondary to blood loss, nutritional recovery, hydration, sleep

Frequency, days,
mean (SD)

status, exercise capacity, anesthesia exposure and duration, ane-

11.1 (6.4)

many pre‐, peri‐, and postoperative factors, including nutritional

Interference,
mean (SD)

Fatigue following surgery, including donor nephrectomy, is common and clinically expected.1-4 Potential causes of fatigue include

2.8 (1.5)

4 | D I S CU S S I O N

Fatigue Symptom Inventory (FSI)

24 month postdonation assessment, respectively.

LKD (n = 177)

(12%) LKDs reported persistent clinical fatigue through the 12 and

HC (n = 19)

tion. Considering the entire KDOC sample (n = 193), 26 (13%) and 24

b

persistent clinical fatigue at 1, 6, and 12 months postdonation, 24
(92%) continued to report clinical fatigue at 24 months postdona-

LKD (n = 189)

olution a year after donation. Finally, of the 26 LKDs who reported

1 month postdonation

assessment. There were no other statistically significant differences
between those with continued clinical fatigue vs. clinical fatigue res-

Predonation

vigorous physical activity (73% vs. 43%, P = .04) at the 12‐month

Psychosocial
outcome

disturbance (37% vs. 88%, P = .001) and less likely to engage in any

TA B L E 2

at 12 months postdonation were more likely to report clinical mood

Fatigue outcomes for LKD and HC at each assessment time point

with clinical fatigue resolution, LKDs with persistent clinical fatigue

Severity, mean
(SD)

and 5 (10%) did not complete the assessment. Compared to those

HC (n = 19)

sessment, 26 (52%) reported continued clinical fatigue at 12 months,

Abbreviations: HC, healthy controls; LKD, living kidney donors.
a
Indicates statistically significant difference (P < .05) between LKD and HC
b
Fatigue Symptom Inventory (FSI): Severity (average of 4 items, 1 = not at all fatigued to 10 = as fatigued as you could be, range 1 to 10), Interference (sum total of 7 items, 1 = no interference to 10 = extreme interference, total range 7 to 70), Frequency (# days in past week felt fatigued, range 0 to 7), Intensity (how much of day, on average, felt fatigued, 1 = none of the day to 10 = the entire day, range
1 to 10).
c
SF‐26 Vitality scale: 4 items, standardized score range 0 to 100, lower score = more fatigue.
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Living Donors
80

P<0.001

70
% of participants

F I G U R E 1 Percentage of living donors
and healthy controls at each assessment
time point meeting Fatigue Symptom
Inventory (FSI) criteria for clinical fatigue

Healthy Controls

60%

60
50
40
30

37%

37%

39%
32%

33% 35%

34% 36%

12 Months

24 Months

24%

20
10
0
LKD n:
HC n:

Predonation
189
19

1 Month
177
19

6 Months
161
18

156
17

163
15

Postdonation
Living Donors
80

P<0.001

70
% of participants

F I G U R E 2 Percentage of living donors
and healthy controls at each assessment
time point meeting SF‐36 Vitality scale
criteria for clinical fatigue

Healthy Controls

67%

60
50
40
30
20
10
0
LKD n:
HC n:

22%
11%

16%

Predonation
189
19

16%

1 Month
177
19

21%

19%
11%

6 Months

7%

6%

12 Months

161
18

156
17

24 Months
163
15

Postdonation

higher for LKDs than for non‐donors. Clinical fatigue in LKDs was

For LKDs whose early postoperative clinical fatigue persisted

manifested by higher fatigue severity, more days and more time feel-

for at least 6 months, their fatigue was more severe and more de-

ing fatigued, and fatigue's interference with other aspects of daily

bilitating than so‐called “normal” fatigue experienced by nondonors

life. This finding is consistent with our clinical experience and prior

or other LKDs. Their fatigue interfered more with general activity,

research, 2-4,8 and it confirms the OPTN requirement that potential

work inside and outside the home, concentration ability, relation-

LKDs be informed of the risk of clinical fatigue. Importantly, most

ships, mood, and general enjoyment of life. Notably, most of these

LKDs reported resolution of clinical fatigue by the 6‐month assess-

LKDs did not have clinical fatigue prior to donation. While one‐third

ment. Unfortunately, the timing of assessments did not allow us to

of LKDs with clinical fatigue at 6 months reported complete reso-

determine precisely how long clinical fatigue lasted until its resolu-

lution by the 1‐year assessment, we were surprised to find a small

tion, although the prevalence of clinical fatigue in LKDs did not dif-

LKD cohort (n = 24, 12%) with persistent clinical fatigue lasting

fer significantly from non‐donors beyond the 1‐month assessment.

24 months postdonation. Others have found that fatigue is present

Studies are needed to assess the natural progression of clinical fa-

in former LKDs several years after donation,5-7,9,27 but this is the first

tigue after donation, which would provide potential LKDs and clini-

study reporting on the prevalence of persistent clinical fatigue up

cians with more granular information about its duration.

to 2 years postdonation. While we cannot say that donation caused

|
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TA B L E 3 Multivariable predictors
of persistent clinical fatigue 6 months
postdonation

Unadjusted
OR (95% CI)

Variables

P value

Adjusted OR (95%
CI)

P value

7

Predonation variables
History of affective disorder,
yes

2.96 (1.38,
6.36)

.005

2.36 (1.05, 5.34)

.04

Fear of kidney failure, yes

4.19 (1.65,
10.42)

.002

2.22 (0.74, 6.64)

.15

FSI

1.62 (1.26,
2.08)

<.001

1.14 (0.83, 1.56)

.43

Vitality (SF‐36)

0.90 (0.85,
0.95)

<.001

0.93 (0.87, 0.99)

.03

Mood disturbance

4.33 (1.95,
9.62)

<.001

2.65 (1.04, 6.73)

.04

Fear of kidney failure

3.34 (1.59,
7.01)

.001

2.20 (1.03, 5.22)

.04

Total minutes of physical
activity per week, on average, 6 month

0.80 (0.73,
0.85)

<.001

0.93 (0.82, 0.98)

.02

Postdonation variables

Abbreviations: CI, confidence interval; FSI, Fatigue Severity Index; OR, odds ratio.

long‐term clinical fatigue, it is a clinical outcome that warrants inclusion in ongoing LKD surveillance efforts.

26

length of stay, number of complications, and renal clearance were
not associated with fatigue. De Groot et al5 also found that renal

We found that LKDs with a history of affective disorder and those

clearance was not associated with quality of life or fatigue following

with elevated distress after donation are at risk for persistent clinical

donation. It is possible that a more dramatic decline in renal func-

fatigue postdonation, a finding that is consistent with prior studies of

tion is necessary to impact fatigue, particularly since change in renal

LKDs and other patient populations.5,27-29 It is important to emphasize

clearance due to surgery is likely qualitatively different than a pro-

the bidirectional nature of this relationship, particularly postdonation.

gressive decline and still provides ample function for healthy living.

Anxiety about future kidney failure, for instance, may contribute to

Based on our findings, potential LKDs should be informed about

some LKDs being more hypervigilant about even subtle variations

the high likelihood of clinical fatigue 1 month following surgery and

in energy or fatigue. Heightened anxiety may also lead to avoidance

that this fatigue is likely to interfere with many daily activities during

of physical activity, sleep dysregulation, and emotional exhaustion,

the recovery period. However, they should also be reassured that

which collectively may exacerbate symptoms of fatigue. Additionally,

clinical fatigue typically resolves between 1 and 6 months postdona-

LKDs who engaged in less physical activity were more likely to expe-

tion and that its prevalence does not differ from that of non‐donors in

rience persistent clinical fatigue. Minimal physical activity and time

the long term. LKDs with known mood disturbance or anxiety about

spent in sedentary behaviors impacts fatigue levels in other surgi-

future kidney health should be informed that they are at a higher

cal patients.29-31 Surgery followed by physical Inactivity may lead to

risk for more persistent clinical fatigue lasting 6 months or longer, as

physical deconditioning, which makes daily activities more challeng-

are those engaged in minimal or no physical activity. During postdo-

ing and increases the likelihood of persistent clinical fatigue.

nation follow‐up visits, LKDs should be screened for fatigue and to

Interestingly, sociodemographic, surgical, and medical variables

determine any adverse impact on daily activities. Both the FSI two‐

we examined were not significant predictors of persistent clinical

item composite we used to identify clinical fatigue and the SF‐36

fatigue. We hypothesized that women would report more fatigue

VT scale are brief, validated measures that appear to be sensitive to

but this

change over time.34 If clinical fatigue is present on either measure,

was not supported. It is likely that factors other than biological sex

LKDs should be counseled about undergoing further evaluation and

are more critical to developing clinical fatigue, including those that

possible treatment. Physical activity, psychosocial, mind‐body, and

we did not assess (eg, caregiving demands). Schachtner and Reinke32

pharmacological treatments may be effective in attenuating clinical

showed that fatigue may be more prominent for those who undergo

fatigue.35,36 Also, Enhanced Recovery After Surgery (ERAS) inter-

left‐sided nephrectomy, perhaps secondary to transection of adrenal

ventions offer potential to reduce pain and fatigue after surgery and

vessels resulting in latent adrenal insufficiency. However, as noted

facilitating return to activities sooner in surgical patients.37,38 ERAS

than men following donation based on prior findings,

by Burn et al,

33

6,11,12

while there appears to be a transiently reduced ad-

protocols vary considerably but generally are a multidisciplinary and

renocortical responsiveness in left‐sided donor nephrectomy, func-

patient‐centered approach designed to reduce a patient's stress re-

tioning returns to baseline after 28 days. In our study, fatigue did not

sponse to surgery, maximize their physiologic function, and facilitate

vary significantly based on which kidney was removed. Also, hospital

a quicker recovery and return to normal activities. This approach
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commonly includes pre‐surgery patient education, behavioral risk
reduction (eg, smoking cessation), and carbohydrate‐rich beverages,
goal‐directed fluid management, limited use of drains, multidisciplinary opioid sparing pain management, and early oral nutrition
and mobilization postoperatively. Early studies of ERAS in the con-

DATA AVA I L A B I L I T Y S TAT E M E N T
The data that support the findings of this study are available on request from the corresponding author. The data are not publicly available due to privacy or ethical restrictions.

text of living donation are promising, although fatigue has not yet
been integrated into outcomes assessment and follow‐up has been
short‐term.3,39-41
There are several notable limitations to the study. The KDOC
study was designed to assess multiple patient‐reported outcomes,
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thus leading us to compromise some granularity in data collection. For
instance, there are other measures of fatigue (eg, Multidimensional
Fatigue Inventory; Checklist Individual Strength) that we did not use,
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