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Due to organ shortage, living kidney donation is gaining increasing importance. Medical

progress enables a successful transplantation between unrelated individuals, even

individuals with AB0-incompatibilities. Spouses are the largest group of living kidney

donors. The aim of this study was to assess partnership status and partnership

satisfaction in living kidney donors. In the cross-sectional study we investigated 361

living kidney donors. The time since donation ranged between 1 and 38 years. The

partnership satisfaction was assessed with the German version of the Quality of Marriage

Index. We compared the donor sample with a representative German population

sample (n = 1995). In addition, we compared donors who have donated to their

partner (spouse donors) to those who have donated to someone else (non-spouse

donors). In comparison to the population sample significantly more kidney donors were

living in a relationship (82 vs. 60%). Most donors reported an unchanged (76.6%) or

improved (20.5%) relationship to the recipient since transplantation. A significantly higher

partnership satisfaction could be found in the donor sample compared to the population

sample which was mainly due to a higher partnership satisfaction of the spouse donors

compared to the non-spouse donors. High partnership satisfaction in living kidney

donors might be an indicator for a successful selection process before transplantation.

Alternatively, kidney donation might have a stabilizing or even positive impact on the

partnership. Due to the design of our study causative interpretations cannot be made.

Therefore, prospective studies are required to assess partnership satisfaction before and

after living kidney donation.

Keywords: kidney transplantation, living kidney donors, partnership satisfaction, quality of marriage index,

partnership status

INTRODUCTION

Kidney transplantation is the preferential treatment for end-stage renal disease (ESRD) (1). A
growing number of patients are on the waiting list for organ transplantation. In Germany about
8,000 patients are in need for a kidney. At the same time in 2017 post-mortal organ donations
have reached the lowest level in 20 years (2). In Germany 9.7 donors per 1 million inhabitants have
been registered in 2017 (2). This circumstance leads to an increasing importance of living kidney
donation. In 2017, 1921 kidney transplantations were performed in Germany; 557 (29%) of the
transplanted kidneys were donated by living donors (3). Several advantages are associated with
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living kidney donations such as shorter ischemia time, superior
organ quality, and a longer graft survival (4). The highest
advantage is of course that the recipient does not have to stay
on dialysis for many years. Currently the waiting time for post-
mortal donation lies on average between 6 and 7 years, whereas
patients with blood group 0 often have to wait longer (5).

With the development of more effective immunosuppressive
medication and an expanding experience regarding AB0-
incompatible transplantation, also genetically unrelated living
donors are able to donate a kidney (6, 7). In Germany, a
close relationship between donor and recipient is mandatory.
Altruistic or anonymous donation is legally not allowed. Spouses,
which seem to be as suitable as other genetically unrelated living
donors (7, 8), represent a large group of organ donors. Due
to their close relationship to the recipient, often living in the
same household, they experience the consequences of ESRD first
hand. It is well-known that chronic illnesses do not only have an
impact on the patients but their partners as well. Several studies
suggest that the partnership can be affected by ESRD, leading
to psychological distress also in the spouses of the chronically
ill patient (9, 10). Partnership satisfaction is associated with
mental as well as physical health (11). A recent study shows
that partnership satisfaction is positively related to personal well-
being (12). The kidney donation is a decisive event, which might
lead to changes in several aspects of life. Therefore, it is important
to take a closer look at the partnership satisfaction in the group
of living kidney donors (LKD).

Previous research indicates that the partnership quality
improves or remains the same after living kidney donation (8,
13, 14). A positive impact on the partnership quality could even
be found when one partner donated for a mutual child (15) or to
a close friend or relative (16). These findings indicate that living
kidney donation most likely has a positive effect on partnership
satisfaction. However, most of these results were based on small
sample sizes (15, 16) or on investigator-generated questions and
were not obtained with validated instruments (8, 13, 14). To
our knowledge limited information exists about the quality of
the relationship in LKD in comparison to a general population
sample.

The aim of this study was therefore (1) to compare
partnership status and partnership satisfaction between LKD and
a representative population sample of the same age range and
(2) to compare partnership satisfaction between donors having
donated to their partner (spouse donors) with those having
donated to someone else (non-spouse donors) using the German
version of the Quality of Marriage Index (QMI-D) (17, 18).
As most prior research suggests, we expected to find a high
partnership satisfaction in couples after donation regardless of
the recipient (8, 13–16).

METHODS

Participants
Living Kidney Donors
All individuals who were registered as LKD in the outpatient
database of Hannover Medical School were contacted. The
transplantation had to be at least 1 year ago. Therefore,

individuals who had donated a kidney between 1978 and 2016
were included. Questionnaires and a cover letter explaining the
study were mailed to them. They were asked to return the
completed packages via addressed and pre-stamped envelopes. If
there was no response the package was resent up to three times.
In case packages were returned as undeliverable, the new address
of the donors was identified with administrative assistance. Of
the 651 donors of the database, 601 could be located (13 were
deceased and in 37 no valid address could be identified) and 361
returned the survey. This corresponds to a response rate of 60.1%
(Figure 1). The participating donors were aged between 29 and
79 years.

The Institutional Ethics Board of Hannover Medical School
approved the study (no 3252-2016). All participants gave written
consent and the returned surveys were de-identified before the
statistical evaluation.

Population Sample
As a control group a representative sample of the German
population regarding age, gender, and educational level was
used. The population sample was recruited by a demographic
consulting company (USUMA, Berlin, Germany). Approval to
conduct this study was given by the Ethics Committee of the
University of Leipzig (Az 452-15-21122015). The participants
had to speak German fluently and had to give written informed
consent. They were chosen randomly in a three-stage sampling
procedure. The selected individuals were approached face-to-
face by a trained interviewer giving them information about
the study. After informed consent was given sociodemographic
data were assessed. Subsequently participants were asked to
complete self-report questionnaires. A total of 2524 individuals
participated. For comparison with the donor sample only
participants from this survey aged between 29 and 79 years were
selected (n= 1995).

Assessment Instruments
Quality of Marriage Index
The Quality of Marriage Index was published in 1983 by
Norton et al. (18). It is a commonly used instrument to assess

FIGURE 1 | Study flow chart.
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global partnership quality in individuals involved in steady
partnerships. Despite the name of the questionnaire, the Quality
ofMarriage Index can be used to assess partnership satisfaction in
unmarried couples as well (17). In this study the German version
was used which has been validated by Zimmermann et al. (17).
The self-report questionnaire consists of six items. The items are:
“We have a good relationship.,” “My relationship withmy partner
is very stable.,” “My relationship with my partner is strong.,” “My
relationship with my partner makes me happy.,” “I really feel like
part of a teamwithmy partner.,” and “All things considered, what
degree of happiness best describes your relationship?” (18). The
items 1 to 5 are rated on a 7-point Likert scale ranging from 1
(“strongly disagree”) to 7 (“strongly agree”). Item 6 is assessed
on a 10-point Likert scale ranging from 1 (“very unhappy”) to
10 (“perfectly happy”). A total score of all items is calculated
ranging between 6 and 45. A cutoff score of 34 or higher indicates
a high satisfaction with the relationship. For the analyses the
total score as well as the cutoff score was used as suggested
by Zimmermann et al. (17). All participants who indicated that
they were involved in a relationship were asked to fill out the
QMI-D.

Sociodemographic and Donation-Specific Variables
Investigator-generated questions were used to assess donor
demographics and year of donation. In addition, donors were
asked to rate changes in the relationship with the recipient since
transplantation on a 5-point Likert scale between “very negative,”
and “very positive.”

Statistics
Statistical analyses were performed with IBM R© SPSS R© Statistics
Version 24. Mann-Whitney U-tests were used for comparison of
continuous data between the population sample and the donor
sample, between spouse and non-spouse donors, and between
sexes. Chi square tests were used for categorical data.

To adjust for differences in age and sex linear regression
analyses with the QMI-D total score as the dependent variable
and binary logistic regression analyses with partnership status
as the dependent variable and age, sex and group (population
vs. donors and spouse vs. non-spouse donors) as independent
variables were conducted.

Eta squared (η2) and Cohen’s d were calculated to estimate the
effect size for the differences between QMI-D total scores. For η

2

a value of 0.02 indicates a small effect, 0.13 a medium and 0.26 a
large effect. For Cohen’s d 0.2 indicates a small, 0.5 amedium, and
0.8 a large effect.

RESULTS

Comparison Between Living Kidney
Donors and the Population Sample
Results are summarized in Table 1. The donor sample differed
from the population sample regarding age [median 57.0 (IQR 13)
vs. 51.0 (IQR 20) years; Z = −6.564, p < 0.001], sex [females
60.9% vs. 51.3%; X2 = 7.510 (df= 1), p= 0.006], and educational

level [≥12 years of education 28.0% vs. 21.7%, X2 = 4.625
(df= 1), p= 0.032].

Two-hundred and ninety-five (81.7%) of the LKD in our
sample indicated to be in a current partnership. Donors who did
not complete the QMI-D and those whose recipient was deceased
or had an unknown survival status were excluded; 243 remained
for further analyses (Figure 2). Out of those, 104 (42.8%) had
donated their kidney to their current partner (spouse donors) and
139 had donated to a different recipient (non-spouse donors) i.e.,
children or long standing friends.

In the population sample 1205 individuals aged between
29 and 79 years reported to be in a partnership (60.4%). Of
those, all completed the QMI-D. The frequency of being in a
partnership differed significantly from the LKD sample [81.7%
vs. 60.4%; X2 = 60.0468 (df = 1), p < 0.01]. This was true
for spouse donors (88.1%) [X2 = 40.831 (df = 1), p < 0.001]
as well as non-spouse donors (78.3%) [X2 = 27.726 (df = 1),
p < 0.001]. These differences remained significant after adjusting
for age, sex, and educational level using binary logistic regression
analyses.

QMI-D total scores were significantly higher in the donor
sample [median 43.0 (IQR 6.0)] in comparison to the population
sample [median 40.0 (IQR 7.0); Z=−3.296, p= 0.001]. Cohen’s
d = 0.24 indicated a small effect size. The difference remained
significant after adjusting for age, sex, and educational level.
The differences in QMI-D total scores between groups were
significant in both sexes [women (Z = −2.319, p = 0.020), men
(Z=−2.550, p= 0.011)].

QMI-D scores below 34 indicate an unhappy relationship.
Significantly less unhappy relationships were reported in the
donor sample compared with the population sample [9.9% vs.
16.0%, X2 = 5.984 (df= 1), p= 0.014].

Comparison Between Spouse and
Non-spouse Donors
Spouse donors and non-spouse donors did not differ regarding
age. However, there were significantly more women in the spouse
donor sample [69.2 vs. 54.7%, X2 = 5.293 (df = 1), p = 0.021].
The educational level was significantly higher in the non-spouse
donors [≥12 years of education 33.8% vs. 20.4%, X2 = 5.277
(df= 1), p= 0.022].

Significantly more spouse donors reported to be in a
relationship [88.1 vs. 78.3%; X2 = 5.395 (df = 1), p = 0.020];
this result remained significant after controlling for age, sex, and
educational level.

Significantly higher QMI-D scores were found in the spouse
donors compared to the non-spouse donors [median 43.0 (IQR
6) vs. 42.0 (IQR 6), Z = −2.401, p = 0.016]. The difference
remained significant after adjusting for age, sex, and educational
level. The effect size was small with a Cohen’s d of 0.361. When
analyzing the difference in QMI-D total scores separately for
female and male spouse and non-spouse donors a significantly
higher QMI-D total score was found in female spouse donors
compared to female non-spouse donors (Z = −2.95, p = 0.003),
but not between male spouse donors and male non-spouse
donors.
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TABLE 1 | Comparison between population and donor sample and between spouse donors and non-spouse donors.

Population

(29-79 years)

Living donors Statistics (Mann-Whitney-U-tests and Chi-Square tests)

Total Spouse donors Non-spouse

donors

Population vs. donors Spouse donors vs.

non-spouse donors

N 1205 243 104 139 – –

Age, years

mean (SD) 51.6 (12.8) 57.2 (9.3) 57.8 (8.5) 56.8 (9.8) Z = −6.564, p < 0.001 ns

median (IQR) 51.0 (20) 57.0 (13) 57.0 (12) 57.0 (14)

Sex, women % (n) 51.3 (618) 60.9 (148) 69.2 (72) 54.7 (76) X2 = 7.510 (df = 1), p = 0.006 X2 = 5.293 (df = 1), p = 0.021

Educational level, ≥12

years of education % (n)

21.7% (262) 28.0% (68) 20.2% (21) 33.8% (47) X2 = 4.625 (df = 1), p = 0.032 X2 = 5.277 (df = 1), p = 0.022

QMI-D, score

mean (SD) 38.9 (6.4) 40.4 (5.4) 41.4 (4.6) 39.7 (5.9) Z = −3.296, p = 0.001*# Z = −2.401, p = 0.016*+

median (IQR) 40.0 (7) 43.0 (6.0) 43.0 (6) 42.0 (6) η
2 = 0.014, Cohen’s d = 0.24 η

2 = 0.036, Cohen’s d = 0.361

QMI-D cutoff < 34, % (n) 16.0 (193) 9.9 (24) 5.8 (6) 12.9 (18) X2 = 5.984 (df = 1), p = 0.014 ns

*Differences between samples remained significant after adjusting for age, sex and educational level using linear regression analyses.
#The difference in QMI-D total scores was significant in both sexes: women (Z = −2.319, p = 0.020), men (Z = −2.550, p = 0.011)
+The difference in QMI-D total scores was significant in female donors (Z = −2.95, p = 0.003) but not in male donors (Z = −0.175, p = 0.861)

Overall, QMI-D scores did not differ between women and men, neither in the population sample [women: m 38.6 (SD 6.4) men: m 39.4 (SD 5.9)] nor in the donor sample [women: m

39.9 (SD 5.9); men: m 41.1 (SD 4.4)].

FIGURE 2 | Partnership status in the living donor sample.
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No statistically significant difference between spouse and non-
spouse donors could be found in the number of donors reporting
a QMI-D score below the categorical cut-off of 34, indicating
an unhappy relationship. Overall, the percentage of unhappy
relationships was small in both groups (5.8% spouse donors vs.
12.9% non-spouse donors).

Overall, 97.1% of all donors reported an “unchanged”
or “improved” relationship with the recipient; 98.1% of the
spouse donors and 96.4% of the non-spouse donors (ns;
Figure 3). However, a small group of donors reported a negative
development of their relationship with the recipient, 3.6% of the
non-spouse donors and 1.9% of the spouse donors.

DISCUSSION

The aim of this study was to assess partnership status and
partnership satisfaction after living kidney transplantation from
the donor’s perspective with a well-validated instrument. In
comparison to a representative German population sample it
became apparent that significantly more participants in the
donor sample were in a relationship regardless if they had
donated to their spouse or another person. A high partnership
frequency in the spouse donor sample was expected, as by
definition 100% of the spouse donors were involved in a
relationship by the time of donation. Interestingly, a significantly
higher partnership frequency could also be found in the non-
spouse donor sample compared to the population sample, with
the difference remaining significant after adjusting for age and
sex. A possible explanation might be—as suggested in the
literature—that married individuals are healthier than unmarried
individuals (19–21).

Two different hypotheses can be formulated trying to explain
these results: On the one hand healthier individuals might
have a higher chance to get married, on the other hand
marriage might have a positive effect on health (21). Current
research indicates that both assumptions might be correct,
whereas causative relations still remain unclear (22). Regardless
of causality, these results are in line with previous research
showing that LKD are mentally and physically “healthier” than
individuals in age-matched population samples and report higher
health-related quality of life (HRQoL) (23). To understand
these results one has to take into consideration that potential
LKD have to undergo an extensive medical screening as well
as a psychosocial evaluation. The medical screening serves the
purpose to recognize medical circumstances which might put
the donor or the recipient in danger. Underlying cardiovascular
diseases (i.e., diabetes mellitus, coronary artery disease, severe
hypertension and many other chronic diseases) are medical
reasons precluding donation (24). The psychosocial evaluation
is performed to assess the donor’s motivation, knowledge about
the transplantation process as well as psychosocial health (25).
The aim of this rigorous selection process is to identify donors
who are well informed regarding the transplantation and its
risks, report comprehensible motivations and are physically and
mentally stable. As a result, particularly “healthy” individuals,
who statistically have a higher change of being married (19–
21), are favored as potential donors, consequently leading to a
selection bias.

In comparison to the population sample significant higher
partnership satisfaction as well as fewer unhappy partnerships
indicated by a QMI-D score below the categorical cut-off
could be found in the donor sample. These results may be
interpreted in the context of our previous study showing that

FIGURE 3 | Change in the relationship since transplantation between donor and recipient (donor’s perspective).
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LKD possess more adaptive personality traits in terms of higher
agreeableness and lower neuroticism compared to a population
sample (26). In a recent meta-analysis it could be shown that
four personality characteristics, among others high agreeableness
and low neuroticism correlate significantly with partnership
satisfaction in heterosexual intimate couples (27). On that basis
we might hypothesize that due to their more adaptive personality
traits LKD have a higher partnership satisfaction compared to the
general population. However, partnership satisfaction as well as
life events are known to effect personality characteristics (28, 29),
hampering causal interpretations.

Additionally, studies have shown that being in a happy
relationship has a positive impact on the individual’s physical and
mental health (11). As already described above LKD are known to
be “healthier” than the general population (23). It can be assumed
that there exists a reciprocal effect in that “healthy” individuals
are more often involved in a partnership and at the same time
benefit from high partnership satisfaction with an improvement
of their health status.

Furthermore we compared the partnership satisfaction
between spouse donors and non-spouse donors. 23.1% of the
spouse donors and 18.7% of the non-spouse donors perceived
their partnership as improved since the time of living donor
transplantation. In both groups very few unhappy relationships
defined by a QMI-D score below 34 were found. In the literature
conflicting results regarding this comparison have been reported.
Terasaki et al. (8) surveyed 176 living spousal kidney donors
of which 47% reported an improved partnership satisfaction
after transplantation. Also the recipients reported an improved
relationship (8). In contrast, Serur et al. (16) examined 11 spouse
donors and 31 non-spouse donors in their study using the
Revised Dyadic Adjustment Scale and found a higher satisfaction
in couples in which the spouse was not the recipient of the kidney
compared to couples after donation to the spouse.

Interestingly, female spouse donors representing 69.2% of all
spouse donors in our sample reported a significantly higher QMI-
D score than female non-spouse donors. This was not found
for male donors. First of all it seems important to take a look
at the gender imbalance in spouse donors. It is a well-known
phenomenon that more female donors are donating to their male
partner than the other way around (30). One obvious reason is
the fact that men have a higher life risk for ESRD and suffer more
frequently fromESRD thanwomen (31, 32). Another explanation
might be that themale partner is oftentimes themain wage earner
of the family. The requested 6 week period of low physical activity
might not be compatible to the working circumstances of male
partners especially when occupied in building and construction
industry. In addition, men are statistically more affected by
cardiovascular diseases and other preconditions, which might
exclude them as LKD (31, 33).

To understand the differences in partnership satisfaction
between female spouse donors and non-spouse donors it
seems to be important to understand that socioeconomic and
cultural factors have an influence on people’s motivation and
decision to donate (30, 31). Von Zur-Mühlen et al. (30)
assessed the motives of LKD: Women wanted to help the
recipient whereas men described feeling a moral obligation to

donate. After the donation significantly more female donors
described experiencing a “positive impact” on their lives (30).
As the item has not been further specified, we can only
speculate wherein the impact lies. It can be hypothesized
that a high partnership satisfaction can be seen as a positive
development. Additionally, it seems possible that through
the evaluation process especially women with already high
partnership satisfaction are chosen as donors. Therefore, further
research is needed to gain better understanding of the factors
which influence partnership satisfaction after living kidney
donation. In addition, a comparison to couples of post-mortal
organ donation might be of interest. It might be possible that
the successful transplantation itself improves the partnership
satisfaction due to more flexibility in daily life and better
health of the recipient (e.g., of a spouse or a child living in
the same household). Hemodialysis (HD) is the most frequent
renal replacement therapy in Germany and usually dialysis
sessions of 4–6 h three times weekly are required. Chronic HD
patients oftentimes suffer from physical impairment, fatigue and
depression which could also affect partnership satisfaction. At the
time of transplantation the recipients either have an advanced
stage of chronic kidney disease with eGFR below 15 ml/min or
are on dialysis (34) thus the improvement of the recipient’s health
most likely positively affects also the partnership dynamics.

Most prior work suggests that there is a positive or no change
at all in the relationship between donor and recipient after the
donation (8, 13, 14). Our results are in good agreement with
former findings: 97.1% of our donors report an “improved”
or “unchanged” relationship with the recipients. Comparing
spouse to non-spouse donors no significant difference could
be found. As already described above potential LKD have to
undergo an evaluation process in which great regard is put on
the relationship between donor and recipient. In Germany living
donation is only allowed when a close emotional relationship
between donor and recipient is proven which is particularly
true for spouses, children, other relatives, or very close and
longstanding friends. Due to the German Transplantation Law
non-directed altruistic kidney donation is not permitted. These
circumstances lead to a special selection of donors with a
good relationship to the recipient before the transplantation
(13), which seems to endure the transplantation as there are
only few donors reporting a deterioration of the relationship.
From a clinical viewpoint, however, special attention should
be paid to identifying those donors experiencing (psychosocial)
difficulties and a deterioration of partnership satisfaction after
transplantation.

Yet, some limitations are worth noting. Even after contacting
the donors up to three times, we only got response from 60%. It
might be possible, that those responding to the survey had amore
positive experience after donation than those not responding.
The non-participants were significantly older with a longer
time period since donation. However, there was no difference
regarding sex.

Additionally there were significant differences regarding
sociodemographic variables between the population sample and
the LKD sample. As the purpose of the population sample is to
be representative for the general population, differences with the
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LKD sample had to be accepted. It has been known before that
the general population does not present the ideal control group
as LKD are particularly “healthy” (23). However, the differences
found in our study remained significant after adjusting for age,
sex, and educational level.

Furthermore, there are no baseline data available as the
QMI-D was not assessed before transplantation. In addition,
partnership satisfaction was estimated based on the donor’s QMI-
D score. Eventually, the evaluation of the donors differs from
the evaluation of the partner. Future research should explore
partnership satisfaction by evaluating the donor as well as the
partner and assess the pre-donation as well as the post-donation
period.

CONCLUSION

In conclusion, the findings of our study suggest that LKD are
more frequently living in a partnership than individuals from
the general population. The partnership satisfaction evaluated
with the QMI-D is significantly higher in the donor sample
compared to the population sample. In addition, less unhappy
partnerships defined by a QMI-D score below the cut-off can be
found in the donor sample. Above that, spouse donors, especially
women having donated to their partner, experience even higher
partnership satisfaction than non-spouse donors. These results
show that LKD experience above average partnership satisfaction.
Due to the cross-sectional design of our study no baseline data
are available regarding partnership satisfaction before donation.

However, when asked about a change in the relationship
with the recipient more than 97% reported an unchanged or
improved relationship. Our findings are consistent with previous
studies showing that living kidney donation does not appear
to negatively impact relationship satisfaction in most donors.
Future studies with a longitudinal design are required to confirm
these results. Assessing the donor’s as well as the partner’s
perspective might be worthwhile.
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