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ABSTRACT
Introduction: Transplantation with a kidney from a living donor has superior long-term patient and graft survival compared to a
kidney from a deceased donor. For a kidney donor, feelings of stress may exist at different stages of the donation process. The aim
of the study was to evaluate living kidney donors’ perceived and measured stress levels before and after donation.
Methods: In this prospective observational cohort study with longitudinal follow-up, kidney donors were invited to answer three
self-rating questionnaires targeting stress, vital exhaustion, and depressive symptoms the day before and two and six months after
kidney donation. At the same time points, blood and saliva samples of insulin, glucose, and cortisol were collected.
Results: Analyses were based on data from seventy-five individuals, with a mean age 46.5 (11) years, 60% women. The kidney
donors scored low in self-rating stress, exhaustion and depression both pre- and two and six months post-donation, and no
correlations were established between self-reported measures and metabolic stress biomarkers. Post-donation, however, a gender
difference emerged, with women reporting decreased vitality scores 32.1 (9.3) and 30.7 (11.6) at two and six months versus men
reporting increased scores 35.8 (6.9) and 36.9 (7.1). Six months post-donation, women also reported more symptoms of depression
than men, 12.2 (12.5) versus 6.4 (8.2) (p = 0.058).
Conclusions: Kidney donors’ self-reported and measured stress levels and depressive symptoms were low and did not change
from pre-donation up to six months after donation. The low levels of subjective and objective stress reported by the donors support
the limited risks associated with living kidney donation. However, six months post-donation, women reported more feelings of
exhaustion and depression than didmen. Practitioner points: (1) The low levels of subjective and objective stress reported by kidney
donors support the limited risks associated with living kidney donation. (2) Because most kidney donors are women, the gender
difference in perceived stress levels presented in this study is of clinical relevance. (3) A more structured psychosocial follow-up
could enable the identification of individuals in need of more psychological follow-up post-donation.

Abbreviations: CKD, chronic kidney disease; GFR, glomerular filtration rate; HOMA-IR, homeostasis model assessment (HOMA) of insulin resistance; HRQoL, health-related quality of life;
MADRS-S, Montgomery-Åsberg depression rating scale; MQ, Maastricht Questionnaire of vital exhaustion.
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Summary
∙ The low levels of subjective and objective stress reported
by kidney donors support the limited risks associated with
living kidney donation.

∙ Because most kidney donors are women the gender differ-
ence in perceived stress levels presented in this study is of
clinical relevance.

∙ Amore structured psychosocial follow-up could enable the
identification of individuals in need of more psychological
follow-up post-donation.

1 Introduction

Chronic kidney disease (CKD) affect more than 10% of the global
population, i.e., more than 800 million individuals [1]. Kidney
transplantation is the preferred treatment for CKD Stage 5, with
living donation offering superior long-term patient and graft
survival compared to a kidney from a deceased donor [2]. To
donate a kidney is a life-changing experience with a range of
emotions. The decision must be based on free will with written
consent. Potential donors should be informed of medical and
psychosocial risks, including perioperative and long-term risks,
before making a decision to donate [3]. In 2022, 465 kidney
transplantations occurred in Sweden, 21% from a living donor
and 60% being women [4]. Kidney donation reduces kidney
function, but the remaining kidney compensates, reaching 75%–
80% of pre-donation function within a year [5]. Laparoscopic
donor nephrectomy shortens the surgical time and hospital stay,
reducing the impact on the donor. In Sweden, no living kidney
donor has died during surgery, and internationally, mortality
is estimated to be 3.1 cases per 10 000 nephrectomies [4].
Unilateral nephrectomy in healthy donors thus has few risks and
is considered safe [6].

Prior to donation, a psychosocial evaluation is conducted focusing
on the motivation for donation, the decision to donate, and the
relationship between the donor and the recipient. Also, financial
and insurance issues are discussed [7–10]. The donation often
strengthens the donor-recipient relationship, but it may also
add strain and potentially trigger conflicts [11]. Post-donation,
some donors may have a sense of being used and experience
guilt, leading to a complicated relationship to the recipient. A
review has shown that donors have higher health-related quality
of life (HRQoL) before donation than the general population,
but shortly after donation, they report lower HRQoL in physical
disability, pain, fatigue, psychological functioning, and social-
relational functioning [12].

Previously, an association between perceived and metabolic
stress has been reported, with insulin resistance and hyper-
cortisolism in healthy individuals exposed to highly stressful
occupations [13]. The relationship between prolonged perceived
stress and hypercortisolism is complex and with conflicting
findings [14]. Feelings of stress can occur throughout the donation
process, including pre-donation anticipation and pressure from
family members to donate, as well as post-donation physical
pain and the complex situation of being both a patient and

a close relative to the recovering recipient [8, 9]. Providing
continuous support can mitigate the stress associated with the
life-altering decision to donate a kidney and improve donor
outcomes but designing effective interventions requires bet-
ter understanding of the psychological impact of donating a
kidney.

The aim of this study was to investigate kidney donors’ perceived
and measured metabolic stress levels before and after donation,
and to investigate if the level of perceived stress could be linked to
gender, complications experienced by the kidney recipient, or the
degree of metabolic stress as measured by serum glucose and
insulin levels and saliva cortisol.

2 Materials andMethods

In this prospective observational cohort study, all living kidney
donors with adult recipients (n = 87) who underwent surgery
at a university hospital in Sweden between 2009 and 2010 were
invited and agreed to be part of the study. The studywas approved
by the ethics committee of Gothenburg, Sweden (Dnr 238-08).
Study procedures were performed according to the principles of
the Declaration of Helsinki, and written informed consent was
obtained from all participants.

On arrival at the hospital, the day before the kidney donation,
the participants independently answered three self-rating ques-
tionnaires in writing and left blood and saliva samples. The
self-rating questionnaires evaluated stress levels, stress coping
strategies, and depression, and consisted of 89 questions in
Swedish. Blood sample analyses included fasting serum levels
of insulin and glucose and also glomerular filtration rate (GFR).
Saliva samples for analyses of cortisol were taken at 07:00,
11:00, and 20:00. Two and six months after the surgery, the
blood and saliva tests and questionnaires were repeated at
the donors’ local hospitals. The three self-rating questionnaires
were the Everyday Life Stress Scale, the Maastricht Ques-
tionnaire of vital exhaustion (MQ) and the Depressive Mood
Scale.

The Everyday Life Stress Scale measures stress in everyday life
situations and has two major themes: time urgency/impatience
and easily aroused irritation/hostility. The survey, which was
developed in behavioral studies in cardiovascular disease [15],
assesses an individual’s response to a situation that does not have
to be stressful, measuring behavior in different situations rather
than the number of stressors. The total score ranges from 0 to 60,
with a higher score indicatingmore feelings of stress. A five-point
difference is described as clinically significant, and the reliability
of the questionnaire is considered good, with a high internal
consistency (Cronbach’s alpha = 0.90) [16].

The Maastricht Questionnaire of vital exhaustion (MQ) measures
vital exhaustion, which is defined as lack of energy, increased
fatigue and irritability, and feelings of demoralization. This
questionnaire was also originally developed for studies on car-
diovascular disease [17]. The total score ranges from 0 to 42.
In this test, the score is inverted, with a lower score indicating
more symptoms of exhaustion. A five-point change, or more,
is described as a clinically significant difference. The MQ has
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been analyzed multiple times with factor analyses to specify its
ability to find vital exhaustion and distinguish it from depression
symptoms [18, 19].

The Depressive Mood Scale comprises 20 questions, selected and
modified to achieve a standardized format from the Hamilton
Depression Scale [20, 21] and the Beck Depression Inventory [22].
It covers six themes: affectivity, fatigue, cognition, sleep, loss of
libido and loss of future [23]. The maximum score is 60, with
a higher score indicating more symptoms of depression. The
questionnaire has been statistically investigated by comparison
with the validated Montgomery-Åsberg depression rating scale
(MADRS-S) [24]. A significant correlation with the MADRS-S
scale (spearman’s correlation 0.789) and high reliability with a
high internal consistency (Cronbach’s alpha = 0.869) has been
found.

Plasma-glucose, serum insulin, and saliva-cortisol were analyzed
using routine methods at the Department of Clinical Chemistry
at Sahlgrenska University Hospital. Normal ranges are for saliva-
cortisol 2.7–27 nmol/L in the morning and <4.7 at night, for
plasma glucose 4.0–6.0 mmol/L and for serum insulin 2–25
mU/L. The homeostasis model assessment (HOMA) of insulin
resistance (HOMA-IR) was used to calculate insulin resistance =
fasting glucose (mmol/L)× fasting insulin (mU/L))/22.5 [25]. The
model is known as a robust tool for assessing insulin resistance
and insulin resistance is defined as HOMA-IR ≥ 2.0 in both
women andmen [26]. Kidney functionwasmeasured as the GFR,
which was measured by two different methods, depending on the
method used at the donor’s local hospital at which they were
evaluated pre-donation, either Iohexol or 51Cr-EDTA clearance
(mL/min/1.73 m2).

Descriptive statisticswere used to present demographic data,with
mean values and standard deviation (SD) calculated using con-
ventional methods. Non-normally distributed data are presented
as median values and interquartile ranges (IQR). Independent
t-test was used to compare differences between groups with
normally distributed material. For analysis of non-normally
distributed data, Mann–Whitney U test was used. Paired samples
t-test was used to compare differences within groups at two
time points. In addition, the change between the pre-donation
scores and the scores at two and six months were calculated and
compared.

Repeated measurements ANOVA was conducted to compare
more than two survey results over time, and “spaghetti plots”
were created to illustrate changes in perceived stress levels.
Pearson’s correlation coefficient was used for correlating two
continuous variables. Two-tailed p values were used, and p <

0.05 was considered significant. To address the loss of answers to
follow-up, analyses of cases with complete questionnaires were
performed. Chi [2] test was used to explore whether individuals
who completed all questionnaires differed in demographics from
those who did not. To assess the effect of sex on the reported
levels of stress self-rating questionnaire scores, linear regression
models including the follow-up score as outcome, and sex and
the corresponding baseline score as co-variates, were fitted. Data
analyses were performed using IBM SPSS Statistics Version 27.0
and Microsoft Excel.

3 Results

A total of 87 individuals were eligible and gave consent to partic-
ipate. However, in four cases, no study data was ever collected.
Table 1 shows the demographic characteristics of the 83 included
study persons. In eight subjects, either no questionnaires were
answered, or no laboratory data were available, these subjects,
too, were excluded from the final analyses. In the remaining 75
study participants, the mean age was 46.5 (10.7) (range 22–66)
years, and 45 subjects (60%) were women. In 39 (52%) cases, a
laparoscopic surgery technique was used for nephrectomy, and
in 36 (48%), an open anterior extraperitoneal technique was used.
Fifty-six percent of the female donors (n= 25) and 47% of themen
(n = 14) had laparoscopic surgery.

As shown in Table 2, the mean BMI was 25.5 (2.8) kg/m2 and
the mean measured glomerular filtration rate (mGFR) before the
donation was 97.7 (16.2) mL/min/1.73 m2. Six months after the
nephrectomy, the mean mGFR was 67 (14.2) mL/min/1.73 m2.

Forty-one (55%) of the 75 kidney recipients had one or more post-
surgical complications during the first six months; 16 (21%) had
an acute rejection reaction, 14 (19%) had post-transplantation
surgery, 35 (47%) had other serious events, and there were four
cases of graft failure. In the donor-recipient pairs in which
the recipient experienced post-surgical complications, the cor-
responding donor reported more feelings of exhaustion and
higher scores of stress and depression, a difference which was
found to be present already pre-donation (Table S1). Among
the four kidney donors whose recipients had a graft failure, no
homogeneity in the perceived levels of stress at follow-up was
found.

The total scores of the self-rated questionnaires are displayed in
Table 3. The response rate was 93%–99% pre-donation, 80%–85%
at two months and 75%–79% at six months post-donation (Table
S2). Thirty-three (44%) study participants, 16 men and 17 women,
did not complete all three questionnaires at all three time points.
These individuals did not differ in demographics (Table S8) from
those who completed all nine questionnaires.

Most donors, pre-donation 83%, and two and six months post-
donation, 71% and 67%, respectively, scored low on the Everyday
Life Stress Scale, indicating low levels of stress (Table S3). No
statistical difference was found in scores between pre-donation
and post-donation follow-up at two and six months. Only one
subject scored high stress, 52 points pre-donation. In this subject,
no follow-up questionnaire was available.

Participants generally scored high on the Maastricht Question-
naire of vital exhaustion, indicating low levels of exhaustion,
pre-donation 34.1 (8.1), 33.6 (8.6), and 32.7 (10.7) two and six
months post-donation, respectively (Table 3). Even though a
small numerical decline was observed at follow-up there was no
overall statistical difference betweenmeasurements pre-donation
and at follow-up after two and six-months post-donation. How-
ever, as illustrated in Figure 1, compared to pre-donation, women
reported significantly lower scores twomonths after the donation.
Six months post-donation, a significant gender difference was
found, with women reporting lower scores 30.7 (11.6) than men
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TABLE 1 Demographic statistics.

All included
subjects (n = 83)

Drop-out
cases (n = 8)

Subjects included in analysis data set
(n = 75)

Sex: men/women, n (%) 31 (37.3) / 52 (62.7) 1 (12.5) / 7 (87.5) Men, n = 30 (40) Women, n = 45 (60)
Age (years) 46.3 ± 11 43 ± 13 44±11 48 ± 10
Relationship to recipient, n (%)
Parent 18 (21.7) <5 5 (16.7) 11 (24.4)
Spouse 30 (36.1) <5 10 (33.3) 16 (35.6)
Child (adult) 5 (6.0) <5 <5
Other 30 (36.1) <5 14 (46.7) 14 (31.1)

Technique for surgery
Laparoscopic 45 (54.2) 6 (75) 14 (46.7) 25 (55.6)
Open surgery 38 (45.8) <5 16 (53.3) 20 (44.4)

Note: Data presented as mean ± standard deviation or median (and interquartile range). Proportions below n = 5 it is reported as <5. In the variable relationship
to recipient, “other” represents sibling, friend or a relative, e.g., aunt or nephew.

TABLE 2 Clinical and biochemical characteristics of study participants (n = 75).

Pre-donation
Twomonths
post-donation

Six months
post-donation

N All
Men

(n = 30)
Women
(n = 45) N All N All p value*

BMI (kg/m2) 75 25.5±3 26±2 25±3 72 25.5±3.0 61 25.6±3.0 0.33
mGFR
(mL/min/1.73 m2)

75 97.7±16 100±21 96±11 68 66.0±10.6 59 67.0±14.2 0.33

Saliva-cortisol (mmol/L)
07:00 63 15.5 (11–25) 15.2 (10–25) 15.9 (12–22) 48 15.7 (12–24) 34 12.7 (8.8–22) 0.65
11:00 65 5.4 (3.8–8.3) 6.9 (4.6–12) 5.1 (3.4–7.3) 47 6.4 (4.1–9.9) 37 6.5 (5.0–9.6) 0.03
20:00 62 1.7 (1.1–2.9) 2.0 (1.0–4.6) 1.4 (1.2–2.4 46 1.8 (1.1–2.5) 35 2.2 (1.1–4.2) 0.44

P-glucose (mmol/L) 73 5.0 (4.5–5.5) 5.1 (5.0–5.5) 4.9 (4.6–5.1) 0.01
S-insulin (mU/L) 72 7.0 (4.8–9.0) 8.2 (5.3–10) 6.7 (4.6–8.6) 0.07

Notes: Data presented as mean ± standard deviation or median (and interquartile range). For information on blood and saliva sample, see the methods section.
Abbreviations: BMI, body mass index; mGFR: measured glomerular filtration rate.
*p values are men vs. women pre-donation, in bold if p < 0.05.

36.9 (7.1) (p = 0.037), indicating more feelings of exhaustion.
A non-significant tendency to gender difference was present
already at two months (women 32.1 [9.3] vs. men 35.8 [6.9], p =
0.092). A similar finding was found when analyzing participants
with complete questionnaires only (n = 52); women reported
significantly lower scores at two months post-donation (women
31.9 [9.7] vs. men 36.8 [7.0]; p = 0.016), but the difference at six
months post-donation was non-significant (women 32.4 [11.1] vs.
men 36.9 [7.1]; p = 0.114) (Table S4).

In Table 4, the effect of sex on reported levels of stress self-
rating questionnaire scores, adjusted for pre-donation score,
are reported, and in this more stringent analysis, a near
significant difference (p = 0.056) was found in the MQ,
that is, women reported somewhat lower scores two months
post-donation.

The mean score of the Depressive Mood Scale was 10.8 (11.2)
pre-donation, and 9.6 (9.7) and 10.1 (11.4) 2- and six months post-
donation, respectively. The Depressive Mood Scale, too, showed
a non-significant trend towards a gender difference; with women
reporting more symptoms of depression than men at six months
(women mean 12.2 [12.5] vs. men 6.4 [8.2], p = 0.058) (Table 3).
However, analyses of participants with complete questionnaires
only, indicate that this gender differencemight have been present
already pre-donation (women 11.2 [10.7] vs. men 8.0 [10.6]; p =
0.077) (Table S4).

All saliva morning cortisol values were within the normal range.
Salivary morning cortisol had amean value of 18.3 (11.0) mmol/L,
declining through the day to 6.8 (4.5) mmol/L at 11 a.m. (noon)
and 3.2 (0) mmol/L at 8 p.m. (evening), as expected. A small
but non-clinically relevant difference between men and women
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TABLE 3 Mean total self-rating questionnaire scores by gender and change between baseline (BL) and follow-up at 2 and 6 months, respectively.

N All N Men N Women *p value

Everyday Life Stress Scale
Pre-donation 70 15.5 ± 8.8 28 16.2 ± 10.4 42 15.0 ± 7.7 0.574
2 months 63 15.3 ± 7.8 22 14.0 ± 8.4 41 16.0 ± 7.5 0.339
6 months 61 15.2 ± 8.0 21 14.3 ± 7.6 40 15.6 ± 8.2 0.554
Difference BL to 2 months 56 0.39 ± 4.8 20 −0.7 ± 4.8 36 1.0 ± 4.8
Difference BL to 6 months 54 0.24 ± 4.4 19 −0.1 ± 4.7 35 0.42 ± 4.3

Maastricht Questionnaire of vital exhaustion
Pre-donation 73 34.1 ± 8.1 29 34.2 ± 8.6 44 34.1 ± 7.9 0.934
2 months 66 33.6 ± 8.6 25 35.8 ± 6.9 41 32.1 ± 9.3 0.092
6 months 59 32.7 ± 10.7 19 36.9 ± 7.1 40 30.7 ± 11.6 0.037
Difference BL to 2 months 61 −1.54 ± 6.78 24 0.29 ± 4.96 37 −2.73 ± 7.56*

Difference BL to 6 months 55 −1.51 ± 7.79 19 0.37 ± 4.34 36 −2.5 ± 9
Depressive Mood Scale
Pre-donation 74 10.8±11.2 30 10.9 ± 12.8 44 10.7 ± 10.2 0.919
2 months 67 9.6±9.7 25 7.8 ± 8.8 42 10.8 ± 10.2 0.225
6 months 62 10.1 ± 11.4 22 6.4 ± 8.2 40 12.2 ± 12.5 0.058
Difference BL to 2 months 64 −0.55 ± 6.12 25 −1.04 ± 6.51 39 −0.23 ± 5.91
Difference BL to 6 months 59 −0.29 ± 7.94 22 −1.55 ± 4.61 37 0.46 ± 9.36

Notes: Everyday Life Stress Scale: Score 0–60, higher score indicating more feelings of stress; Maastricht Questionnaire of vital exhaustion: Score 0–42, lower score
indicating more feelings of exhaustion; Depressive Mood Scale: Score 0–60, higher score indicating more symptoms of depression. p values in right column are
men vs. women and in bold if p < 0.05.
Abbreviation: BL, baseline.
*p < 0.05

in cortisol levels and plasma glucose at noon was found pre-
donation, but between pre-donation and follow-up post-donation
at two and six months, no significant differences were found.
However, only approximately 50% of subjects provided saliva
samples at follow-up. The mean HOMA-IR pre-donation was 1.8
(0.9), which is normal and below the defined cut-off point for
insulin resistance. At follow-up post-donation Months 2 and 6,
both insulin and glucose values were unexpectedly high implicat-
ing non-fasting values. The data at follow-up could, therefore, not
be used to calculate HOMA-IR. No consistent and/or significant
correlations were found between self-reported measures of levels
of stress, exhaustion, and depression and cortisol levels and/or
HOMA-IR pre-donation (see Tables S5–S7).

4 Discussion

This prospective observational study showed that kidney donors
generally score low in self-rated stress and depression, pre-
donation as well as two and six months post-donation. No
correlation was established between perceived stress and mea-
sured metabolic stress. When the effect of sex, on reported
levels of stress, was adjusted for pre-donation score, a near
significant difference (p = 0.056) was found; women reported
somewhatmore feelings of exhaustion twomonths post-donation
than men. A similar trend of gender difference was found in
the Depressive Mood Scale scores. These findings were not
statistically significant but are still of interest for further study.

Other studies have found an association between perceived and
metabolic stress [13, 27], but data is conflicting [14], and these
studies have mainly been performed in individuals with high
perceived stress. The reason for not finding any correlation
between hormones indicating measured stress and self-reported
stress in this study could be a small sample of subjects, low
reliability, but also the fact that the study participants rated low
in perceived stress.

Our findings are in line with previous studies, which indicate
that kidney donors do not decline in psychosocialwell-being post-
donation [12, 28]. There is however, a considerable heterogeneity
in studies on the psychosocial aspects of becoming and being a
kidney donor [7], and the three self-rating questionnaires used
in this study have mainly been used to evaluate psychological
stress in patients with cardiovascular disease [23]. Kidney donors
are selected based on being healthy, their overall health is hence
expected to be significantly better than that of patients who
have experienced a cardiovascular event. Therefore, this finding
should not be interpreted as donors not potentially being in need
of mental support before and after donation.

Women were found to score higher on the Depressive Mood
Scale than men; interestingly, a similar gender difference has
been observed post-myocardial infarction. However, as kidney
donors were found to experience less exhaustion or stress overall
thanpatientswithmyocardial infarction, such a comparisonmust
be made with great caution [12]. A previous study showed that
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women had a greater decrease in physical and mental health 3–4
weeks post-donation than men, but, the majority of participants
showed complete “recovery” after 6 months [29]. Recovery from
surgery could be affected by the type of surgical technique;
hypothetically, open surgery, compared to laparoscopy, could
increase the level of perceived stress and exhaustion [30, 31]. Our
results, however, do not support this assumption, as individuals
having had a laparoscopic surgery reported significantly lower
scores on the Maastricht Questionnaire of vital exhaustion (indi-
cating higher levels of exhaustion) two months post-donation.
Interestingly, the use of laparoscopy as the surgical techniquewas
more common in women (57.7%), than in men (48.4%). However,
it is important to keep in mind that the participants were not
randomly assigned to laparoscopic or open nephrectomy and the

FIGURE 1 Spaghetti plots of Maastricht’s Questionnaire of vital
exhaustion, divided by gender (women n = 40, men n = 19). Score 0–
42, the lower the score, the more exhaustion. Kidney donors generally
scored low in self-rated perceived stress. Six months post-donation a
significant gender difference was found, with women reporting lower
scores, indicating more feelings of exhaustion.

reasons for differences in choice of surgical technique between
genders were not evaluated.

In the donor-recipient pairs in which the recipient experienced
post-surgical complications, the corresponding donor reported
more feelings of exhaustion and higher scores of stress and
depression. This observation, that the psychosocial well-being of
the donor is affected by the recipient outcome, has previously
been described [32], but surprisingly, in this study, this difference
was found to be present in the donors already pre-donation. To
our knowledge this has not previously been reported. The reason
for this remains unclear.

Potential overall gender difference in self-rated wellbeing is a
complex and extensively researched topic. Multiple studies show
a substantial gap, where women rate significantly lower in self-
reported health surveys of physical and mental health worldwide
[33]. The ratio between women and men in this study reflects
Sweden’s overall proportion of living kidney donors, with approx-
imately 60% being women and 40% men [4], and hence increase
the generalizability of the results to more recent groups of kidney
donors. When gender differences in living kidney donation in
six countries were compared, it was found the main reason for
women dominating as spousal donors was because more men
needed a kidney transplant [34]. However, studies are conflicting
when trying to explain this skewed gender distribution.One study
from the USA adjusted for a higher demand of kidney donation
in men still found a 44% higher incidence of donation by women.
Furthermore, men’s decisions were more often affected by an
expected decrease in income than women’s [35]. Another study
found no evidence that women are more inclined to donate than
men because of psychosocial factors [36]. These diverse findings
illustrate the complexity of kidney donation and define several
areas other than gender that could influence the decision-making
process, such as economy, feelings of responsibility, personal
benefit, and medical aspects.

A major strength of this exploratory study, evaluating living
kidney donors’ experiences and perceptions, is the prospective
study design. The questionnaires used for data collection have
not previously been tested in kidney donors. Therefore, we chose
to use multiple questionnaires so that the results do not rely on
one survey and only have sufficient validity and reliability. This
study had a good follow-up, with a high percentage answering
questionnaires. The reduced number of questionnaires answered
at two and six months, however, is a limitation when interpreting
data. Another limitation is that the analyses were not adjusted

TABLE 4 The effect of sex on reported levels of stress self-rating questionnaire scores.

Self-rated questionnaire N Mean, women vs. men (95% CI) p value

Everyday Life Stress Scale, 2 months 56 1.90 (−0.74, 4.5) 0.15
Everyday Life Stress Scale, 6 months 54 0.64 (−1.9, 3.2) 0.61
Maastricht Questionnaire of vital exhaustion, 2 months 61 −3.30 (−6.7, 0.09) 0.056
Maastricht Questionnaire of vital exhaustion, 6 months 55 −3.23 (−7.7, 1.2) 0.15
Depressive Mood Scale, 2 months 64 1.30 (−1.6, 4.2) 0.37
Depressive Mood Scale, 6 months 59 2.67 (−1.5, 6.9) 0.21

Note: Difference in mean score between women and men are adjusted for pre-donation scores.
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for multiple comparisons. Thus, keeping in mind the risk for
type I error, drawing false positive conclusions, findings, although
significant, should be interpreted with caution.

As shown in Table 3 and Figure 1, compared to pre-donation,
women reported lower scores in the MQ test, indicating more
feelings of exhaustion at two months (p = 0.035), and six months
post-donation a significant gender difference was found (p =
0.037). When analyses of cases with complete questionnaires
(n = 52) were performed, a significant gender difference was
found at two months (p = 0.016), but the gender difference
observed at six months did not reach statistical significance (p
= 0.114) (see Table S4). These differences could be attributed to
the difference in sample size. Insulin and glucose values, were
unexpectedly high in Months 2 and 6, implicating non-fasting
values. These values could, therefore, not be used. As discussed
earlier, measuring stress with cortisol is problematic and must be
carefully interpreted. The saliva cortisol samples were collected
by the participants themselves, but the number at follow-up was
small, therefore, no firm conclusions on the association between
measured and self-reported stress could be drawn in this study.

The decision to collect pre-donation survey data at admission
to the transplant center, on the day before surgery, could have
influenced the participants’ answers. To get a better comparison
before and after donation, the first survey could have been
answered earlier, getting answers less conflicted by possible stress
and anxiety before major surgery. However, one could also argue
that one would feel more stress and anxiety in the middle of a
donor evaluation, because of the uncertainty. Finally, it should
be acknowledged that a limitation is that the data were collected
from donors who donated their kidneys already in 2009–2010.
However, the results are supported by a more recent study with
a similar design [28]; this study thus contributes to the body of
evidence showing there is no significant change in psychosocial
outcomes after kidney donation but indicates possible gender
differences and a need for the provision of holistic care to kidney
donors through all stages of the donation process.

5 Conclusion

In conclusion, living kidney donors’ self-reported stress levels
and depressive symptoms were low and few, and no correlation
could be established between self-reported feelings of stress and
levels of hormones indicating measured metabolic stress. The
limited subjective and objective stress reported by the donors
support the limited risks associated with living kidney donation.
However, two and simonths after the donation,women seemed to
experience more feelings of exhaustion and depression than men
and women’s answers were more diverse.

There is a need for better psychological follow-up post-donation
and, to improve the future care of living kidney donors, a more
structured psychosocial follow-up, enabling the identification of
individuals in need for emotional support, is suggested. As an
example, donors with risk factors shown at the evaluation process
for psychological setbacks post-donation, could be offered extra
support early on with virtual healthcare visits or phone calls from
transplant specialist nurses at the transplant center.

Several social, economic, and interpersonal factors could impact
a donor’s level of stress after donation. Assessing these domains
in future studies would be beneficial, to inform what types of
support or interventions would be most likely to meet the needs
of kidney donors. Also, the potential gender difference found in
this exploratory study is of clinical relevance since the majority
of donors are women, but a larger study is warranted to confirm
these preliminary findings.
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