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Introduction

Kidney transplantation is the ultimate goal and the best

treatment for most patients with end-stage renal disease.

The shortage of cadaver kidneys for transplantation

means that many individuals must wait for long periods

to receive the benefits of transplantation. Organ shortage

and steadily growing waiting time for a cadaver kidney

transplant have forced the medical community to look

for alternatives, such as living kidney donation. Living

kidney donation offers several potential benefits, inclu-

ding better result for the recipient, greater convenience

for the recipient, better access to transplantation for the

recipient, and reduced financial burden to society [1–6].

Although the benefits of living donor organs for recipi-

ents are well documented, available data examining qual-

ity of life (QOL) issues of living donors are currently

limited. The psychological long-term effects of kidney

donation have been studied and a boost in self-esteem

has been documented as a factor increasing the sense of

well-being in QOL of living donors [7–11]. However,

some limitations exist concerning: (i) sample size, (ii) the

response rate, and (iii) validity of the applied psychologi-

cal instruments – the applied psychological instruments

often included only a few dimensions and a few number

of items.

Standardized instruments should be part of this pro-

cess, as they help donors to focus on the issues, help

ensure a comprehensive assessment, provide a basis for

serial monitoring, and permit auditing that can be repor-

ted in a universally interpretable way. The Medical Out-

comes Study Short Form (SF-36) was developed to survey

health status in the United States [12]. Experience to date

suggests that the SF-36 can be adapted for use in other

countries with relatively minor changes to the content of

the form, providing support for the use of these transla-

tions in multinational clinical trials and other studies

[13]. We review the studies evaluating health-related

QOL of living kidney donors by using the SF-36

(Table 1) [14–24].

Medical outcomes study short Form

The SF-36 includes one multiple item scale that assesses

eight health concepts: (i) limitations on physical function-

ing because of health problem (10 items); (ii) limitations

in usual activities because of physical health problems

(role-physical: four items); (iii) bodily pain (two items);
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Summary

Kidney transplantation is the ultimate goal and the best treatment for most

patients with end-stage renal disease. Organ shortage and steadily growing

waiting time for a cadaver kidney transplant have forced the medical commu-

nity to look for alternatives, such as living kidney donation. However, available

data examining health-related quality of life (QOL) issues of living donors are

currently limited. In addition, little information regarding factors associated

with health-related QOL in living kidney donors is currently available and this

issue remains controversial. This review article aims to summarize the data

regarding health-related QOL of living kidney donors by using the Medical

Outcomes Study Short Form.
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(iv) general health perception (six items); (v) vitality

(energy and fatigue: four items); (vi) limitations on social

functioning because of physical or emotional problems

(two items); (vii) limitations on usual activities because

of emotional problems (role-emotional: three items);

(viii) general mental health (psychological distress and

well-being: five items). The number of questions directed

at each health concept ranged from 2 to 10, and the

number of response options per question ranged from

two (no or yes) to six (none, very mild, mild, moderate,

severe, or very severe). Each of the dimension scores was

expressed as a value between 0 and 100, with greater

scores representing better health.

To define and assess health-related QOL across ethnic

groups requires the development of outcome measures in

non-English languages that are culturally appropriate for

cross-ethnic studies. There exist differences in the levels

of literacy, taboo subjects, and social desirability effects

between cultures. Furthermore, certain features of the lan-

guage, such as idioms, are very difficult to translate and

make little sense within a different cultural context. The

translation of Western outcome measures into other

countries offers an unusual challenge due largely to con-

trasting cultural beliefs and practices about the body,

health and illness, and social norms with regard to the

articulation of disease and sickness [25–26]. Experience to

date suggests that the SF-36 can be adapted for use in

other countries with relatively minor changes to the con-

tent of the form, providing support for the use of these

translations in multinational clinical trials and other stud-

ies [13].

Health-related QOL in living kidney donors

It remains unknown as to whether there are any differ-

ences between countries, races, or social groups, with

regard to health-related QOL in living kidney donors.

However, most studies have suggested that donating a

kidney may be associated with psychological benefits for

the donors and have shown generally excellent QOL in

kidney donors. Table 2 summarized the results of health-

related QOL of living kidney donors [14–24].

USA

Johnson et al. [15] described QOL of living kidney

donors using a standardized and validated health survey

QOL assessment tool, the SF-36. They sent a question-

naire to 979 American donors, and 60% responded.

Donors scored better than the general US population in

seven of eight categories and donors on average scored

much better than those with the two disease states

Table 1. Donor characteristics of studies using the short-form 36-item questionnaire.

Reference Country Year

Study

design

Donor characteristics

No.

Response

rate (%)

Age

[(range) years]

Gender

(M/F; %)

Related/

unrelated (%)

Mean F/U

duration (range)

Perry et al. [14] USA 2003 Retro L: 40

O*: 80

L: 67

O*: 82

L: 43

O*: 40

L: 46/54

O*: 37/63

L: –/–

O*: –/–

L: 255 ± 165 days

O*: 240 ± 146 days

Johnson et al. [15] USA 2003 Retro 524 60 41 (17–74) 39/61 92/8 –

Buell et al. [16] USA 2005 Retro L: 46

O: 21

L: 46

O: 42

L: 42

O: 46

L: 38/62

O: 33/67

L: –/–

O: –/–

L: –

O: –

Fehrman-Ekholm

et al. [17]

Sweden 2000 Retro 370 92 48.5 ± 11.3 (25–76) 45.1/54.9 99.7/0.3 12.5 ± 7.7 years (2–34)

Giessing et al. [18] Germany 2004 Retro 106 90 53 (28–71) 32/68 72/28 75.3 ± 66.0 months (12–226)

Tanriverdi et al. [19] Turkey 2004 Retro D: 18

C: 45

D: –

C: –

D: 43 (18–62)

C: 33 (18–62)

D: 39/61

C: 80/20

D: –/– 35.6 ± 29.3 months (1–120)

Smith et al. [20] Australia 2003 Pro 44 92 48 (26–72) 48/52 61/39 4 months

Smith et al. [21] Australia 2004 Pro Pre: 48

Post: 7

Pre: 94

Post: 15

Pre: 49 (26–72)

Post: 42 (26–56)

Pre: 46/54

Post: 14/86

Pre: –/–

Post: –/–

12 months

Isotani et al. [22] Japan 2002 Retro 69 66 52 (24–70) 30/70 100/0 6.95 ± 4.34 years (0.3–14)

Chen et al. [23] Taiwan 2004 Retro 17 – 41 (25–56) 47/53 -/- –

Zargooshi [24] Iran 2001 Retro V: 300

C�: 100

V: 97.7

C�: –

V: 33

C�: –

V: 71/29

C�: –/–

V: 3/97 V: 6 months� (6–132)

*Mini-incision.

�Nephrectomy for benign diseases.

�Median.

Retro, retrospective; Pro, prospective; L, Laparoscopy; O, open; D, donors; C, controls; Pre, preoperative; Post, postoperative; V, vendors.
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(congestive heart failure and depression). However, 12%

recalled the experience as being stressful or extremely

stressful, and that 4% regretted the donation. Overall, the

vast majority of donors had a positive experience and

would readily donate again if it were possible. Perry et al.

[14] evaluated health-related QOL of patients who under-

went laparoscopic and mini-incision open donor nephrec-

tomy in retrospective fashion. The overall QOL for both

open mini-incision and laparoscopic donor nephrectomy

donors was comparable with or higher than age-matched

general US population. Buell et al. [16] also examined

QOL of laparoscopic and open living donor nephrectomy

donors and found that the overall QOL for both open

and laparoscopic donor nephrectomy donors was com-

parable with the general US population.

Sweden

Fehrman-Ekholm et al. [17] assessed the subjective health

state of Swedish living donors. Each living donor was

mailed and 370 (response rate: 92%) answered the ques-

tionnaire. According to the SF-36, the overall subjective

health scores of the donors were satisfactory. Donors on

all eight health scales scored higher than the age- and

gender-adjusted general Swedish population. Less than

1% of the donors regretted the donation.

Germany

Giessing et al. [18] evaluated the impact of kidney dona-

tion on German donor’s QOL. They sent questionnaires

to donors who could be contacted and analyzed answers

of 106 donors (response rate: 90%). Most donors had an

equal or better QOL than the healthy population (subjects

aged more than 14 years and living in the general East and

West German population). For three items (physical func-

tioning, role-physical, and general health), kidney donors

had a significantly better score than references. For

another four items (bodily pain, vitality, social function-

ing, and mental health), donors scored better than refer-

ences, but the differences were not significant. The score

for ‘emotional role’ was worse for the study population

than for references, but the difference was not significant.

Turkey

Tanriverdi et al. [19] investigated health-related QOL and

mood in Turkish renal transplant donors and control. The

majority of living kidney donors did not experience negat-

ive consequences with respect to personal health, family

relationships, or energy level and were comfortable with

their choice to donate. Donor subjects had lower depres-

sion scores on the Beck Depression Inventory than the

controls. This might be explained by a highly positive

experience with kidney donation and enhanced self-esteem

and self-regard related to this act. However, most donors

experienced anxiety (based on the Beck Anxiety Inventory)

after the transplantation procedure. This is understand-

able, possibly being associated with worry about the survi-

val of the transplanted kidney, the outcome of the

operation in terms of ability to recover and/or reenter the

work force, and risks of living with a single kidney.

Australia

There are few prospective psychosocial outcome studies

on living kidney donors. Smith et al. [20,21] conducted

psychosocial assessment and monitoring of living kidney

donors prospectively. Psychological assessment of living

kidney donors was performed preoperatively and at 4 and

12 months postoperatively. Preoperatively, both physical

function [SF-36 Physical Component Summary (PCS)

score] and psychosocial function [SF-36 Mental Compo-

nent Summary (MCS) score] were significantly higher

than community (state of Victoria) norms. MCS scores

decreased between the preoperative period and 4-month

postoperative period, and remained significantly lower

12 months postoperatively. At 4 and 12 months postoper-

atively, MCS was no longer significantly higher than the

Victorian norms. PCS scores showed no significant

decrease across the time points although there were signi-

ficant decreased (between preoperatively and 12 months

postoperatively) for the scales of ‘bodily pain’, ‘general

health’ and ‘vitality’. PCS remained significantly higher

than the Victorian norms at 4 and 12 months postopera-

tively. Interestingly, MCS of donors who developed

adjustment disorder and anxiety disorder were signifi-

cantly lower than those without psychiatric disorder.

These findings justify the recommendation that donors

need to be educated about the extent of psychosocial

impairment that might occur in the postoperative period.

Japan

Isotani et al. [22] conducted a psychosocial follow-up of

Japanese living kidney donors. The mean SF-36 scores of

69 donors (response rate: 66%) were not significantly dif-

ferent from those of the general US population and US

donors. In response to the question, ‘If possible, would

you make the same choice again?’ Ninety-seven percent-

age of donors said they would agree to donate and 3%

believed that donating had had a negative impact on their

health. Most (84%) believed the donation involved only a

minor financial burden. In Japan, the cost of the opera-

tion of a living kidney donation is not borne by the

donor, but is included in the cost to the recipient. It is

Ku Quality of life in living kidney donors
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unclear why the authors compared the SF-36 scores to

those of the general US population and not of the general

Japanese population although normative data for Japanese

population have been published.

Taiwan

Chen et al. [23] reported QOL in Taiwanese living kidney

donors. In the SF-36 questionnaire, the scores of ‘bodily

pain’ and ‘mental health’ were the worst, possibly from

the long operative wound at open nephrectomy. Most

donors are concerned about cosmetic problems and pain-

related scar formation. It may explain why two of their

young female donors underwent wound revision for cos-

metic reasons 1 year after operation. One donor was

depressed because of graft loss by her son. These findings

explain why the ‘mental health’ score was low in their

series. However, QOL changes after donation were low

and the SF-36 scores were comparable with those of the

other general population. Because the public health insur-

ance system in Taiwan can give the donors sufficient sup-

port to face the future medical problems, it may play an

important role in the high scores of other items of SF-36.

Iran

Paid, living unrelated renal vendors constitute >90% of

kidney donors in Iran. Zargooshi [24] reported QOL of

Iranian vendors. In this study, 307 vendors (response rate:

97.7%) completed a questionnaire. Iranian kidney ven-

dors had significantly lower scores on all SF-scales com-

pared with controls. They responded that if they had

another chance 85% would definitely not vend again, and

76% strongly discouraged potential vendors from repeat-

ing their error. In addition, high rates of self-reported

de novo depression and anxiety after vending, and gener-

ally negative effects of vending on health and life existed.

This study is the first study that provided information

regarding vendor QOL.

Factors associated with health-related QOL
in living kidney donors

Little information regarding factors associated with

health-related QOL in living kidney donors is currently

available and this issue remains controversial. Table 3 lists

the factors associated with health-related QOL of living

kidney donors [14–16,18,20–22].

Donor’s gender

Johnson et al. [15] performed logistic regression analysis

to determine risk factors for those who would not donate

again (if it were possible) and for those who found the

overall experience very stressful. Of several variables

including age, sex, highest level of education, relationship

to the recipient, perioperative complications, and recipi-

ent survival, female donors (odds ratio, 1.8) were more

likely to find the overall experience very stressful although

it was not statistically significant (P ¼ 0.1). However,

Giessing et al. [18] suggested that donors mostly reported

a better QOL than the general population, independent of

gender. When analyzed according to gender, male donors

had better scores for six of eight items although they

scored significantly higher only for the item ‘general

health’. Female donors scored better in seven of eight

items, with significant differences for ‘physical function’,

‘physical role’, ‘bodily pain’, and ‘general health’. In addi-

tion, in Japanese donors, donor SF-36 scores did not

show any significant difference between men and women

[22].

Donor’s age

Giessing et al. [18] suggested that life-long psychologic

counseling should be offered to help cope with the

impact of organ donation on donors’ QOL for younger

donors as kidney donation had an overall negative impact

on QOL for donors aged 31–40 years at the time of the

study. Their scores were worse for all eight items com-

pared with the general German population, but differ-

ences were significantly only for the items ‘bodily pain’

and ‘vitality’. Fehrman-Ekholm et al. [17] also reported a

decline in QOL of younger Swedish donor. Twenty-three

percent thought that the nephrectomy had been trouble-

some. A higher percentage of young donors had felt that

the postoperative period was difficult. On the contrary,

Isotani et al. [22] showed that donors aged <50 years

scored better than older donors. Therefore, conclusions

must be made cautiously and can only be tentative. A

longitudinal study would be necessary to support this

speculation.

Time since donation

Johnson et al. [15] demonstrated that QOL in the US

donors was independent of time since donation; they

found no difference in mean SF-36 scores between those

who had donated <1 year, 1–5 years, or >5 years before

responding to the surgery. Giessing et al. [18] also found

that time of follow-up (time passed since donation) did

not differ between the donors scoring better or worse

than the general German population. Donor SF-36 scores

also did not show any significant difference according to

time since donation in Japanese donors [22]. However, in

prospective studies conducted in Australia, MCS of the
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SF-36 in living kidney donors fell significantly postopera-

tively [20,21]. These findings suggest that donors should

be alerted to possible psychosocial impairment and mon-

itored postoperatively.

Relationship with the recipient

Johnson et al. [15] reported that when analyzed by

donor-recipient relationship, parents who donated to

offspring had the best scores and donors unrelated to

the recipient, the worst; however, all scores are still the

same or better than for the US general population. In

logistic regression analysis, relatives other than first

degree were more likely to say they would not donate

again, if it were possible, or to find the overall experi-

ence very stressful. However, for both German [17] and

Japanese [22] donors, donor SF-36 scores did not show

any significant difference according to relationship with

recipient. Furthermore, a prospective study also revealed

no influence of kinship with the recipient on donor

scores [21].

Surgical technique

Evolution of surgical techniques in transplantation has

made kidney living donation a more attractive option for

patients and their potential donors. Laparoscopic live

donor nephrectomy allows for kidney retrieval form the

donor by multiple but smaller incisions. The advantages

of laparoscopic donor nephrectomy include decreased

hospital stay, decreased convalescence, less pain, a quick

return to normal daily activities and greater patient

acceptance [27–29]. In addition, the availability of the

laparoscopic technique has brought forth more people

willing to donate, thus, increasing the pool of potential

donors [28,29].

To date, there have been only few published studies

that have assessed and compared QOL of laparoscopic

donor nephrectomy versus open donor nephrectomy.

Chen et al. [23] found that the problems that most con-

cerned the Taiwanese donors were cosmetic and pain-

related scar formation. Perry et al. [14] reported the first

study that compared health-related QOL between laparo-

Table 3. Factors associated with health-related quality of life in living kidney donors.

Reference Factors

Perry et al. [14] Surgical technique: significant higher in the laparoscopy group than in mini-incision

group in three domains (PF, BP, and RE)

Johnson et al. [15] (i) Time since donation: no significant difference according to time since donation

(ii) Relationship with the recipient: best scores – parents who donated to offspring,

worst scores – donors unrelated to the recipient

Buell et al. [16] Surgical technique: no significant difference between laparoscopic and open donor nephrectomy groups

Giessing et al. [18] (i) Gender: male donors – significantly higher than the references in one domain (GH),

female donors – significantly higher than the references in four domains (PF, RP, BP, and GH)

(ii) Age: donors aged 31 and 40 years – significant lower than the references in two domains (BP and VT)

(iii) Time since donation: no significant difference according to time of follow-up

(iv) Relationship with the recipient: no significant difference according to kinship with the recipient

(v) Surgical technique: no significant difference according to applied surgical technique

(laparoscopic versus open)

(vi) Perioperative complications: donors with postoperative complications – significant lower

than the references in four domains (PF, SF, RE, and MH), donors whose recipient had faced a

complication-significant lower than the references in three domains (BP, VT, and SF)

Smith et al. [20] Outcomes for the recipient: no significant difference according to whether or not their

recipient’s transplant had failed

Smith et al. [21] (i) Time since donation: significant decrease of MCS (4 and 12 months) and three domains

(BP, GH and VT: 12 months), but not PCS (4 and 12 months)

(ii) Relationship with the recipient: no significant difference according to relationship with recipient

(iii) Outcomes for the recipient: association with the emotional state of the recipient rather

than the physical state (as measured by length of stay, creatinine level, graft failure, and PCS)

Isotani et al. [22] (i) Gender: no significant difference between men and women

(ii) Age: higher in donors aged <50 years than in older donors

(iii) Time since donation: no significant difference according to time since donation

(iv) Relationship with the recipient: no significant difference according to relationship with recipient

(v) Outcomes for the recipient: no correlation with the outcomes for the recipients after donation

PF, physical functioning; RP, role-physical; BP, bodily pain; GH, general health; VT, vitality; SF, social functioning; RE, role-emotional; MH, mental

health; PCS, Physical Component Summary; MCS, Mental Component Summary.

Ku Quality of life in living kidney donors

Transplant International 18 (2005) 1309–1317 ª 2005 European Society for Organ Transplantation 1315



scopic and open living donor nephrectomy donors by

using a standardized and validated questionnaire. Health-

related QOL was significantly higher in the laparoscopy

group than in mini-incision group in three domains that

measure ‘bodily pain’, ‘physical functioning’ and ‘emo-

tional role functioning’. The scores in the other five cat-

egories generally favored the laparoscopy group but did

not achieve statistical significance. However, Buell et al.

[16] did not find that there were significant differences

identified between laparoscopic donor nephrectomy and

open donor nephrectomy groups with respect to SF-36

health survey. Giessing et al. [18] also showed that

applied surgical technique (laparoscopic versus open) did

not differ between the donors scoring better or worse

than the general German population.

Perioperative complications

Donor and recipient complications had a significant

impact on German donors’ QOL [18]. Donors with post-

operative complications had worse scores on all SF-36

items. The significance level was reached for ‘physical

functioning’, ‘social functioning’, ‘emotional role’, and

‘mental health’. Also, donors whose recipient had faced a

complication scored worse for all items except for ‘phys-

ical function’, with significantly worse QOL for the items

‘vitality’, ‘social functioning’, and ‘bodily pain’. However,

donors’ willingness to donate again (93.4%) or recom-

mend living donor kidney transplanation (92.4%) was

high, irrespective of complications. Johnson et al. [15]

also suggested that donors who experienced perioperative

complications were more likely to find the overall experi-

ence very stressful.

Outcomes for the recipient

Giessing et al. [18] reported that German donors’ QOL

strongly depends on the QOL of the recipients after kid-

ney transplantation, which is reflected by the close associ-

ation of donor’s QOL and recipient’s outcome. In their

study, the risk of negative effects on the donor was up to

10 times higher in cases in which the recipient demon-

strated graft loss and died. Johnson et al. [15] also found

that in logistic regression analysis, the US donors whose

recipient died within 1 year of transplant were more likely

to say they would not donate again, if it were possible, or

to find the overall experience very stressful. However,

others found no association of graft function and donors’

QOL [20–22], and thus, the results of the different studies

remain controversial. In a prospective study, there was no

significant difference in postoperative MCS of donors

grouped according to whether or not their recipient’s

transplant had failed [20]. In the subsequent study, Smith

et al. [21] suggested that it was the emotional state of the

recipient rather than the physical state (as measured by

length of stay, creatinine level, graft failure, and PCS) that

was associated with donor psychosocial outcome. In Jap-

anese donor, the outcomes for the recipients after dona-

tion did not correlate with the donor SF-36 scores [22].

Conclusions

The results of methodically appropriate studies provided

evidence that donor QOL is at least comparable with that

of the general population. Some studies even indicated a

higher QOL or well-being of kidney donors compared

with healthy people. However, most studies evaluating the

impact of kidney donors’ QOL have limitations such as

small cohort size, retrospective nature, unmatched refer-

ences, or low response rates. The retrospective nature of

the majority of living donor studies is a significant limita-

tion. The retrospective, cross-sectional study design

required patients to recall specific information during

their recuperation period following their surgery date.

Therefore, the study results may bear some degree of

recall bias. Furthermore, retrospective studies have shown

that although the majority of donors report that the

experience of donation was positive, some were troubled

and some even regretted having donated.

Nonetheless, these studies suggest hypotheses which

require evaluation in well-designed prospective studies.

Differences in educational, cultural, and socioeconomic

backgrounds may influence QOL in living kidney donor.

Therefore, in the future studies, it should be considered

that there are many differences in terms of religions, cul-

tures, customs, environments, and other factors influen-

cing on QOL among the countries. These future

prospective studies will contribute to our knowledge of

factors that influence health-related QOL of a living kid-

ney donor. Also, studies on a larger cohort will facilitate

identification of risk factors for dysfunction, which

in turn may lead to the establishment of valid screening

procedures.
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