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Abstract

Objective: The aim of this study was to determine the basic
psychometric properties, reliability, and validity of the Kidney

Disease Quality of Life-Short Form (KDQOL-SF) questionnaire
in kidney transplant patients. Methods: The reliability and
validity of the instrument were determined in 418 kidney

transplant patients followed in a single outpatient transplant
centre. Results: Internal consistency of all the Medical Outcome
Study Short Form 36 (SF-36) domains was very good, and the

Cronbach’s alpha value was above .70 for all but three of the
disease-specific subscales. We found significant, moderate to
strong negative correlations between most of the KDQOL-SF

domains and the Center for Epidemiologic Studies—Depression
(CES-D) scores. Finally, substantial differences in KDQOL-SF

scores were seen between groups of transplanted patients who
were expected to be clinically different, supporting the discri-
minant validity of the KDQOL-SF instrument. Conclusion: We

propose that the KDQOL-SF is a reliable and valid tool and
most of its subscales can be used to assess health-related quality
of life (HRQOL) in kidney transplant patients and to compare

HRQOL between different end stage renal disease (ESRD)
patient populations.
D 2006 Elsevier Inc. All rights reserved.
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Introduction

In the health care of industrialized countries, treatment of
chronic medical conditions, including chronic kidney
disease (CKD), has come to the forefront during the past
decades. Available renal replacement therapies include
peritoneal dialysis, hemodialysis, and kidney transplantation

(Tx). Both end stage renal disease (ESRD) and all the renal
replacement therapies have large impact on several aspects
of everyday life of the affected patients, i.e., on their health-
related quality of life (HRQOL).

Recent studies confirmed that successful renal trans-
plantation confers both survival benefit and better HRQOL
compared to maintenance dialysis [1–4]. Direct compar-
ison of the different renal replacement therapy (RRT)
modalities, however, remains a difficult task. The moda-
lities are quite different in nature with frequent and invasive
procedures, strong and immediate dependence on health
care staff and medical devices involved with dialysis
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treatments vs. a more traditional, medical management for
the transplant patients. Furthermore, transplanted patients
have substantial renal function, whereas patients on
maintenance dialysis have minimal or no kidney function,
and this has a large impact on the health status and also on
HRQOL of these patients. On the other hand, the under-
lying chronic medical condition has significant similarities
between these two patient populations. Chronic renal
impairment, symptoms, and complications of CKD are
present in both populations. Consequently, many health
concerns overlap between these treatment groups. There-
fore, it is of interest to have psychometrically sound and
valid instruments that can be used to assess and compare
HRQOL across these patient populations.

The Kidney Disease Quality of Life Questionnaire
(KDQOL-SF) has become one of the most widely used
QoL measures for CKD patients. The KDQOL-SF is a
self-report tool that includes the Medical Outcomes Study
Short Form-36 generic core (SF-36) and several multi-item
scales targeted at quality-of-life concerns of special rele-
vance for patients with CKD. The KDQOL-SF has been
developed in the United States [5] and has been translated
into several languages including Spanish, Italian, German,
Japanese, French, Chinese, and Dutch. This instrument has
been used in several large studies, most notably the multi-
continent Dialysis Outcomes and Practice Patterns Study
(DOPPS) [6]. Results from these studies showed that
KDQOL-SF scores predicted the risk of both mortality
and hospitalization in large dialysis populations [7–9].

The KDQOL-SF would also be useful to assess HRQOL
in kidney transplant patients and also to compare different
ESRD treatment modalities. Psychometric characteristics of
the KDQOL-SF both for the original US version and for the
Dutch version were assessed in patients on maintenance
dialysis [10,11]. Reports of validation of the Japanese and
Portuguese versions in dialysis patients have recently been
published [12,13]. In these analyses, all of the generic
(SF-36) dimensions and most of the kidney disease-specific
domains yielded very good psychometric properties. Some
of the kidney disease-targeted dimensions, however,
yielded less than satisfactory results both for the original
US and the Dutch versions. It is therefore important to
determine the reliability and validity of the instrument for
the different patient populations amongst whom it will
potentially be used. The English version of the KDQOL-SF
has been used in kidney transplant patients [1,14,15], but
the instruments have not been validated previously in this
patient population.

In this study, we sought to determine the basic psycho-
metric properties of the KDQOL-SF in kidney transplant
patients. We hypothesized that the Hungarian version of the
KDQOL-SF is a reliable instrument in that it has an
acceptable internal consistency, and the results are reprodu-
cible. Furthermore, we proposed that somatic subscales of
the instrument correlate better with clinical parameters
related to the patients’ physical status, whereas domains

related to emotional well-being show stronger correlation
with depressive symptoms assessed with the Center for
Epidemiologic Studies—Depression (CES-D) scale.

Methods

Description of the KDQOL-SF

The KDQOL-SF is a self-report measure developed for
individuals with CKD [16]. The scale includes 43 kidney
disease-targeted items as well as 36 items that provide a
generic core and an overall health-rating item. The disease-
targeted items focus on particular health-related concerns of
individuals with kidney disease: Symptoms/problems,
Effects of kidney disease on daily life, Burden of kidney
disease, Work status, Cognitive function, Quality of social
interaction, Sexual function and Sleep. Besides the items
above, three additional dimensions are included: Social
support, Dialysis staff encouragement and Patient satisfac-
tion. The generic core of the questionnaire is the SF-36
health survey, which contains eight multi-item measures of
physical and mental health status: physical functioning,
limitation in role functioning for physical reasons, bodily
pain, general health perceptions, vitality, social functioning,
limitation in role functioning for emotional reasons, and
emotional well-being.

Scoring the KDQOL-SF

Scores for each item are computed so that each
dimension/domain will have a potential range from 0 to
100, with higher scores indicating better HRQOL [11].
Scores of the different subscales in this study were
calculated according to the algorithm of the KDQOL-SF
version 1.3 scoring program (v 3.0). Raw data were
converted into individual item scores, and then scale scores
were computed as described in the KDQOL 1.3 Manual for
Use and Scoring. One item of the bSymptoms, problems
related to kidney diseaseQ domain regarding problems with
the arteriovenous shunt or PD catheter was deleted from the
questionnaires given to transplanted patients. As the
algorithm of the scoring program leaves out all missing
items from the calculation of the final scale scores, in this
case the final score of the bsymptoms/problems list Q scale
was derived from answers to 11 items (14a-k) for the Tx
patient group.

Translation of the KDQOL-SF

The Hungarian version of the KDQOL-SF was prepared
from the original US version by the Functional Assessment
of Chronic Illness Therapy (FACIT) translation group
[Center on Outcomes, Research and Education, Evanston,
IL, USA], which followed the FACIT translation method-
ology [17].
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Assessing depressive symptoms

The Hungarian version of the CES-D scale has been
prepared according to a recommended procedure and has
been validated by our team in Hungarian hemodialysis and
kidney transplanted patients. Internal consistency and
test–retest reliability of the Hungarian scale were good.
Confirmatory factor analysis established a very good fit
between the original four-factor structure of the CES-D
scale and the data obtained both in Hungarian hemodialysis
and in Hungarian transplant patients. Finally, the CES-D
score showed moderate–strong correlation with other self-
reported measures of emotional well-being/mental health
(M. Novak et al., in preparation).

Patients

For pilot testing of linguistic validity of the Hungarian
version of KDQOL-SF, 15 patients receiving maintenance
dialysis treatment in a single dialysis center in Budapest,
Hungary, completed the questionnaire. Subsequently, test–
retest reliability was evaluated in a convenience sample of
63 patients receiving maintenance hemodialysis in another
dialysis unit in Budapest.

After the above pretesting phase, psychometric charac-
teristics and validity of the Hungarian version of the
KDQOL-SF were tested in different CKD patient popula-
tions. First, a convenience sample of patients receiving
maintenance dialysis for more than 3 months was recruited
from nine dialysis units in Budapest (Dial; n =418).
Secondly, a sample of 418 Tx patients was randomly
selected from a larger group of kidney transplant patients

(n=942) followed at a single outpatient transplant centre at
the Semmelweis University Budapest.

Procedure

The translation and validation process is depicted in
Fig. 1. Comprehensibility and acceptability of the Hungar-
ian KDQOL-SF were tested during cognitive debriefing
involving 15 patients on maintenance hemodialysis. During
these sessions, the patients completed the instrument, then a
research associate interviewed respondents to determine
whether they found any questions irrelevant and/or difficult
to comprehend. During the analysis of the data collected in
this phase, revisions were made to the wording of two
questions utilizing patients’ comments to obtain the final
version of the Hungarian KDQOL-SF.

Subsequently, test–retest reliability testing was per-
formed using the final version of the Hungarian instrument
in a sample of 63 Hungarian patients treated with main-
tenance hemodialysis in a different dialysis center in Buda-
pest. Two to 3 weeks elapsed between test and retest.

Reliability and validity of the KDQOL-SF questionnaire
were then tested in 418 dialysis patients receiving treat-
ment in nine dialysis units in Budapest. These patients
received a battery of questionnaires including the
KDQOL-SF as part of a survey investigating the attitudes
of dialysis patients towards renal transplantation. Finally,
to assess the reliability and validity of the KDQOL-SF in
kidney transplant patients, 418 patients were randomly
selected from the 942 patients enrolled in the TRANS-
QoL-HU study, which assessed sleep and mood disorders
and HRQOL in Tx patients [18]. The patients enrolled in

Fig. 1. Flow chart of the validation process.
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this study also received a battery of questionnaires inclu-
ding the KDQOL-SF along with other validated instru-
ments, including the CES-D scale [19].

Before enrollment, all the patients received detailed
written and verbal information regarding the aims and
protocol of the study and signed informed consent. Patients
who volunteered completed the KDQOL-SF questionnaire
and other self-report instruments during the dialysis sessions
or while waiting for their regular follow-up visit at the
transplant center.

In addition to the questionnaires, basic demographic and
laboratory data (serum albumin—alb, hemoglobin—Hb,
single pool Kt/V—spKt/V) were also tabulated. Estimated
glomerular filtration rate (eGFR) was calculated for Tx
patients using the abbreviated Modification of Diet in
Renal Disease study formula [20]. Based on the eGFR,
patients were classified into groups corresponding to
CKD stages suggested by the Kidney Disease Outcomes
Quality Initiative (K/DOQI) guidelines (Group 1: eGFR
N60 ml/min; Group 2: eGFR 30–60 ml/min; Group 3: eGFR
b30 ml/min) [21].

The studies were approved by the ethics committee of the
Semmelweis University Budapest and also by the Regional
Ethics Committees in whose jurisdiction the participating
dialysis centres belonged.

Data analysis

Analysis was carried out with SPSS v. 12.01 statistical
software. Pearson correlation coefficients between the test
and retest scores were computed.

Subsequent psychometric analysis was done for Dial and
Tx patients separately. Cronbach’s alpha was computed as
the index of internal consistency of the individual dimen-
sions/domains of the KDQOL-SF questionnaire [22]. The
individual dimension means and standard deviations of the
Hungarian KDQOL-SF were compared between the Tx and
Dial groups. Means obtained in the Dial group were also
compared to the means and standard deviations of the
original US version [11].

To establish concurrent validity, we selected two other
tests that measure different aspects of HRQOL, and we tested
whether the scores on the subscales of the KDQOL-SF
would correlate with the results of those tests. Specifically,
we selected the overall health rating score, an independent
item in the KDQOL-SF questionnaire and the CES-D scale
measuring psychological distress. Age- and gender-adjusted
correlations between domain scores and the overall health
rating score, and also the CES-D scale scores were
computed. To account for the large number of statistical
tests performed for this set of analysis, the Bonferroni
correction was used to adjust the alpha levels. Consequently,
Pb.001 is considered significant.

To confirm whether the KDQOL-SF is able to differ-
entiate between patient groups with different clinical cha-
racteristics, ANOVAwith Bonferroni correction was used to

compare KDQOL-SF scores between Dial vs. Tx patients,
between patients in the lowest and the highest tertiles of
age and of serum albumin, and also between patients in
groups formed by eGFR. Similarly to the analysis of
concurrent validity, alpha level Pb.001 is considered a
significant difference in this set of analyses.

Results

The response rate in the study was 93% for the Dial and
89% for the Tx group. There was no difference in the age
and gender distribution of the responder and nonresponder
groups in either populations (not shown). Demographic
characteristics of the patients who completed the question-
naire are presented in Table 1. Transplanted patients were
somewhat younger; the proportion of diabetics was less in
the Tx group; the mean hemoglobin and albumin concen-
tration was higher.

Descriptive statistics of the Hungarian KDQOL-SF

The mean scores and standard deviations for the
Hungarian dialysis group were overall similar to the means
and standard deviations obtained with the original US
version of the KDQOL-SF and also to the mean scores
obtained with a Dutch version of the instrument (kidney
disease-targeted dimensions only) (Table 2). For some of the
kidney disease-targeted subscales (beffects of kidney dis-
ease Q, bsexual function Q, bstaff encouragement Q ) and for
some of the generic dimensions (bsocial support Q ); how-
ever, the Hungarian scores seemed to be substantially
higher. The majority of the kidney disease-specific domains
did not have high floor or ceiling effects. However bwork
status Q suffered from high percentage of floor scores,
whereas bsexual function Q, bsocial support Q, and bstaff
encouragement Q had a high percentage of ceiling scores.
Three of the generic domains (bbodily painQ, brole function
emotionalQ, and bsocial functionQ) suffered from high floor
effect (Table 3).

Test–retest and internal consistency

Test–retest correlation was above .60 for 7 out of
11 kidney disease-targeted domains and for 7 out of 8 of

Table 1

Main characteristics of the study populations

Tx

(n =418)

Dial

(n =418) P value

Age (years) meanFS.D. 49F12 53F14 b.01
Proportion of females (%) 41 44 NS

Diabetes (%) 17 28 b.01
Serum albumin (g/L), meanFS.D. 41F3.5 40F4 b.01
Serum hemoglobin (g/L), meanFS.D. 133F19 112F14 b.01
eGFR (ml/min), meanFS.D. 50F24 NA NA

Kt/V, meanFS.D. NA 1.29F0.3 NA
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the generic dimensions (Table 4). The lowest test–retest
correlation was seen for the subscales assessing bquality of
social interactions Q (.40) and bcognitive function Q (.48).
Relatively low correlations were also found for the
subscales measuring bstaff encouragement Q (.54), bgeneral
health perception Q (.56), and bpatient satisfaction Q (.58).

The overall reliability pattern of the domains was
remarkably similar to the pattern observed with the original
US version. Cronbach’s alpha values were above .70 [23]
for all of the generic dimensions and for all but four of the
kidney disease-targeted domains (quality of social inter-
action, .54; cognitive function, .62; social support, .64;
work, .64) for the Dial group (Table 4).

Similar results were obtained in the Tx group. Internal
consistency of all the SF-36 domains was very good with
alpha values ranging between .71 (social function) and
.92 (bodily pain). Furthermore, internal consistency was
above .70 for all except three of the disease-specific
subscales. For these domains, the alpha values were
between .70 (sleep) and .95 (sexual function). The three
subscales for which alpha was less than the recommended
.70 were the ones for which problems were encountered in
the Hungarian (and also in the US or in the Dutch) dialysis
population, as well: quality of social interaction (.52), work
(.65), and cognitive function (.68).

Concurrent validity

As hypothesized, the overall health rating score corre-
lated positively with most of the disease targeted and all of
the generic dimensions of the KDQOL-SF (higher scores on
the subscales of the instrument indicate better HRQOL)

(Table 5). Of the generic domains, the strongest correlation
was seen for the bgeneral health perception Q subscale
(r=.57, Pb.001), whereas the weakest association was
found for the brole emotionalQ subscale (r=.36, Pb.01). Of
the kidney disease-targeted domains, the strongest correla-
tion was demonstrated for the bburden of kidney disease Q

Table 2

Descriptive statistics of the results obtained with the Hungarian, US, and Dutch version of the KDQOL-SF

Number

of items

Mean (S.D.)

Hungarian Tx

Mean (S.D.)

Hungarian Dial

Mean (S.D.)

original (USA)

Mean (S.D.)

NECOSAD (Dutch)

Kidney disease-targeted domains

Symptoms/problems 12 83 (17) 75 (19) 71 (17) 76 (16)

Effects of kidney disease 8 80 (19) 68 (21) 57 (25) 75 (19)

Burden of kidney disease 4 70 (26) 49 (26) 50 (30) 47 (26)

Work status 2 37 (40) 29 (39) 25 (38) 22 (32)

Cognitive function 3 79(19) 78 (20) 79 (20) 77 (20)

Quality of social interaction 3 77 (18) 76 (18) 77 (19) 81 (16)

Sexual function 2 87 (14) 85 (21) 69 (36) 61 (35)

Sleep 4 73 (19) 63 (21) 61 (29) 61 (20)

Social support 2 70 (35) 70 (31) 65 (28) 82 (22)

Staff encouragement 2 82 (21) 77 (25) 70 (23) 83 (21)

Patient satisfaction 1 70 (23) 70 (22) 71 (22) 73 (24)

Generic (SF-36) domains

Physical function 10 70 (26) 58 (29) 52 (30) NA

Role function—physical 4 57 (43) 47 (43) 33 (40) NA

Bodily pain 2 74 (29) 67 (32) 60 (30) NA

General health perception 5 48 (23) 34 (21) 43 (24) NA

Vitality 4 65 (25) 53 (25) 46 (24) NA

Social function 2 78 (26) 72 (29) 64 (30) NA

Role function—emotional 3 65 (41) 59 (43) 58 (44) NA

Emotional well-being 5 72 (24) 65 (25) 70 (20) NA

Table 3

Floor and ceiling percentages of the Hungarian KDQOL-SF dimensions in

the Dial and Tx patient populations

Number

of items

Floor Ceiling

Dial Tx Dial Tx

Kidney disease-targeted domains

Symptoms/problems 12 0.5 0.3 6.0 9.8

Effects of kidney disease 8 0.2 0.2 7.6 12.7

Burden of kidney disease 4 2.7 1.2 8.3 13.6

Work status 2 56.5 40.0 16.3 18.4

Cognitive function 3 0.8 0.2 24.4 20.8

Quality of social interaction 3 0.5 0.2 15.3 11.0

Sexual function 2 1.5 0.7 46.6 25.4

Sleep 4 0.2 0.2 4.8 5.3

Social support 2 7.9 10.8 38.2 33.5

Staff encouragement 2 2.3 0.5 38.1 33.6

Patient satisfaction 1 0.7 1.4 22.6 20.1

Generic (SF36) domains

Physical function 10 3.1 1.2 3.6 10.5

Role function physical 4 33.0 23.4 29.7 33.7

Bodily pain 2 4.1 0.7 32.5 33.0

General health perception 5 2.9 0.7 0.5 1.2

Vitality 4 1.2 1.4 2.4 6.5

Social function 2 2.2 1.7 35.9 36.8

Role function emotional 3 26 18.6 44 42.3

Emotional well-being 5 0.7 1.2 7.4 9.6
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(r=.49, Pb.001) and the bsymptoms, problems listQ (r=.48,
Pb.001) subscales, whereas negligible or nonsignificant
correlation was seen for the bsocial support Q (r=.15,
Pb.05), bsexual function Q (r=.14, Pb.05), and bstaff
encouragementQ (r=.07, P=NS) domains.

Depression has been shown to interact with chronic
illness to determine different aspects of HRQOL in
several chronic conditions [24]. We found significant,
moderate to strong negative correlations between most of
the KDQOL-SF domains and the CES-D scores (higher
scores on the CES-D scale reflect more psychological
distress) (Table 5). As expected, the correlations were the
strongest with KDQOL-SF dimensions reflecting different
aspects of mental health: bemotional well beingQ (r=!.74,
Pb.001); brole emotionalQ (r=!.53, Pb.001); bvitalityQ
(r=!.70, Pb.001); sleep (r=!.56, Pb.001); bburden of
kidney diseaseQ (r =!.57, P b.001). The observed
correlations, similarly what was seen with the boverall health
ratingQ, were the weakest for bsexual function Q, bstaff
encouragement Q, bwork status Q, bsocial support Q, and
bpatient satisfaction Q.

Some of the disease-targeted dimensions (bsexual
functionQ, bstaff encouragement Q, bsocial support Q, bpatient

satisfaction Q ) showed no substantial correlation with any of
the scales used to assess concurrent validity.

bKnown groups Q validity

To ascertain whether the dimensions of the Hungarian
KDQOL-SF were able to discriminate between groups who
are known or expected to differ clinically and expected to
differ in their QoL, a series of analyses were carried out.

First, we compared the mean scores of the Tx and the
Dial groups (Fig. 2). It has been shown that the QoL of
kidney transplant patients is significantly better than
HRQOL of patients on dialysis treatment [2,25]. Con-
sequently, we hypothesized that most if not all of the
domains should be higher in the Tx group. The KDQOL-SF
scores were significantly different between the two patient
groups for all the generic domains and for 7 out of the
11 kidney disease-targeted dimensions. These differences
remained significant even after adjusting for age and gender
(not shown). The differences between the two groups
exceeded 10 points for most of the domains where a dif-
ference was seen.

Subsequently, KDQOL-SF scores of patients in the
lowest and the highest age tertiles were compared
(Fig. 3A,B). We expected that older patients would have
worse scores along the dimensions related to physical health
or physical functioning, but we expected less difference or
even an inverse relationship (i.e., worse QoL in the younger
patients) along the mental health domains and along some of

Table 4

Internal consistency and test–retest reliability of the Hungarian version of

the KDQOL-SF

Number

of items

Cronbach’s alpha

Test–retest

correlation

Dial

HU

Tx

HU

Original

US Necosad

Kidney disease-targeted domains

Symptoms/problems 12 0.83 0.88 0.84 0.80 0.73

Effects of kidney

disease

8 0.80 0.82 0.82 0.76 0.60

Burden of kidney

disease

4 0.73 0.81 0.83 0.80 0.73

Work status 2 0.64 0.62 0.83 0.39 0.68

Cognitive function 3 0.62 0.62 0.68 0.83 0.48

Quality of social

interaction

3 0.54 0.59 0.61 0.39 0.40

Sexual function 2 0.70 0.95 0.89 0.95 0.88

Sleep 4 0.71 0.70 0.9 0.72 0.74

Social support 2 0.64 0.76 0.89 0.67 0.63

Staff encouragement 2 0.74 0.85 0.9 0.78 0.54

Patient satisfaction 1 0.58

Generic (SF-36) domains

Physical function 10 0.92 0.91 0.92 0.81

Role function—

physical

4 0.88 0.90 0.87 0.69

Bodily pain 2 0.88 0.92 0.90 0.63

General health

perception

5 0.78 0.77 0.78 0.56

Vitality 4 0.83 0.85 0.80 0.68

Social function 2 0.77 0.71 0.86 0.62

Role function—

emotional

3 0.87 0.86 0.87 0.65

Emotional

well being

5 0.89 0.86 0.90 0.61

Table 5

Concurrent validity of the Hungarian KDQOL-SF in kidney transplanted

patients.

Overall

health rating P value CES-D P value

Kidney disease-targeted domains

Symptoms/problems 0.481 b.001 !0.571 b.001
Effects of kidney disease 0.420 b.001 !0.547 b.001
Burden of kidney disease 0.494 b.001 !0.574 b.001
Work status 0.376 b.001 !0.210 b.05
Cognitive function 0.346 b.01 !0.553 b.001
Quality of social interaction 0.358 b.01 !0.648 b.001
Sexual function 0.139 b.05 !0.225 b.05
Sleep 0.409 b.001 !0.562 b.001
Social support 0.146 b.05 !0.249 b.01
Staff encouragement 0.067 NS !0.194 b.05
Patient satisfaction 0.208 b.05 !0.266 b.01

Generic (SF-36) domains

Physical function 0.501 b.001 !0.476 b.001
Role function—physical 0.449 b.001 !0.446 b.001
Bodily pain 0.411 b.001 !0.473 b.001
General health perception 0.572 b.001 !0.475 b.001
Vitality 0.554 b.001 !0.697 b.001
Social function 0.450 b.001 !0.629 b.001
Role function—emotional 0.358 b.01 !0.534 b.001
Emotional well-being 0.464 b.001 !0.736 b.001

Age- and gender-adjusted correlation between KDQOL-SF subscales vs. an

overall health rating score and the CES-D score.
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the disease-specific subscales (e.g., bburden of kidney
disease Q, beffects of kidney disease Q, bpatient satisfaction Q ).

As expected, older patients had substantially worse
scores along the generic QoL domains reflecting physical
function [59F3 vs. 83F4 (meanFS.E.M.), for the oldest vs.
youngest tertile, respectively; Pb.001] (Fig. 3A). The dif-
ference was less marked or not significant on the mental sub-
scales (bemotional well beingQ, brole emotionalQ, bvitalityQ).

The picture obtained with the disease-specific subscales
was somewhat different (Fig. 3B). Overall, the differences
were smaller along these dimensions. The most striking
difference was seen in the bwork Q subscale, where ob-
viously the younger group had better scores [31F4 vs.

53F4 (meanFS.E.M.), for the oldest vs. youngest tertile,
respectively; Pb.001]. Interestingly, there was no difference
between these age groups on the kidney disease-related
subscales (bsymptom list Q, effect and bburden of kidney
disease Q ). On the other hand, there was a trend for better
HRQOL scores for the oldest tertile on the bsocial support Q
and bstaff encouragement Q scales. Remarkably, these two
age groups had similar scores on the bsexual functionQ
subscale. The association between the QoL scores and
age groups was quite similar in the Dial group, as well
(not shown).

Qualitatively similar pattern was seen when QoL scores
of the lowest and highest tertiles of the serum albumin
(a general marker of the overall clinical condition) were
analyzed (not shown). As expected, the differences were
more marked for the domains related to physical functioning
(bphysical function Q, b role physical Q ).

Finally, we compared the scores obtained with the
Hungarian KDQOL-SF between groups formed on the

Fig. 2. KDQOL-SF scores (meanFS.E.M.) of the Dial vs. Tx groups. (A)

SF-36 dimensions. (B) Kidney disease-targeted subscales. Abbreviations

used: phy fctn: physical function; rol phy: role function physical; pain:

bodily pain; gen health: general health perception; social fctn: social

function; role emotional: role function emotional; emotional wb: emotional

well being; sympt: symptoms/problems; effect: effects of kidney disease;

burden: burden of kidney disease; work: work status; cognitive: cognitive

function; interaction: quality of social interaction; sex: sexual function; soc

supp: social support; staff: staff encouragement; pt satis: patient satisfaction.

Fig. 3. KDQOL-SF scores (meanFS.E.M.) of the lowest vs. highest age

tertiles. (A) SF-36 dimensions. (B) Kidney disease-targeted subscales.
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basis of the estimated renal function of the Tx patients
(Fig. 4A and B). Based on the eGFR, patients were
classified into groups corresponding to CKD stages
suggested by the K/DOQI guidelines (Groups 1–3, see
Methods). Quality of life scores were significantly different
between the groups formed by the eGFR for all the generic
and for most of the disease-targeted dimensions, the best
scores obtained by the group with the best renal function
and the worst scores for the group with the worst eGFR. For
a few domains, the difference did not reach statistical
significance (bsocial function Q, bwork status Q, bquality of
social interactionQ, bstaff encouragement Q ), but the trend
was similar to other domains. For two domains (bsexual
functionQ and bsocial support Q ), the results were almost
identical. The difference seen on most of the subscales
between the groups with the best and worst renal function
was around 10 points.

Discussion

In this paper, analyzing data obtained in a large sample of
Tx patients, we showed that the KDQOL-SF instrument is a
valid and reliable tool to assess HRQOL in kidney trans-
plant patients.

The basic psychometric characteristics of the Hungarian
version were first assessed in a sample of Hungarian dialysis
patients to establish the reliability of the translated instru-
ment. The results obtained in the Hungarian dialysis sample
were quite similar to results reported for the original US and
Dutch versions [10,11], suggesting good reliability of the
Hungarian version of the instrument.

Internal consistency of all the generic scales was very
good, and the respective alpha values were quite similar in
both patient populations studied. Furthermore, the kidney
disease related domains (bsymptom list Q, beffect of kidney
diseaseQ, and bburden of kidney disease Q ) and also the
subscale assessing sleep quality yielded satisfactory char-
acteristics both in the dialysis sample and for transplanted
patients, as well. The alpha values for four subscales (bwork
statusQ, bcognitive function Q, bquality of social interactionQ,
and bsocial support Q) were lower than the recommended
.70 [23]. Alpha values for two of these subscales, namely,
for bcognitive function Q and bquality of social interaction Q,
were less than satisfactory for the original US version.
Furthermore, the bquality of social interaction Q dimension
was found to be problematic in the Dutch version of the
instrument, as well [10].

During the validation of the Dutch questionnaire, some
of the items of these two subscales correlated with the other
scale more strongly than with their own dimensions. This
was not the case for the Hungarian instrument (not shown).
Moreover, the Dutch researchers found an improved alpha
after deleting one of the items (Item 13e) from the bquality
of social interaction Q subscale [10]. Again, we found no
such change. For the Hungarian scale, both inter-item
correlations and item-internal consistency were satisfactory.
Initial linguistic assessment of these questions in the pretest
phase did not raise any concerns about the wording of the
items. Currently, we suggest that these subscales should be
used and interpreted very cautiously if at all until further
work is done to refine these dimensions.

Alpha values for the subscale assessing work status were
also below the recommended value for both the Dial and the
Tx groups, respectively. Furthermore, a high proportion of
the patients reported b floor Q level scores on this scale.
Similar findings were reported by the Dutch, but not the
US group, assessing the psychometric parameters of the
KDQOL-SF [10]. These problems could possibly be
explained in part by the irrelevance of some of the items
on this scale for patients above retirement age. When the
internal consistency of the bwork status Q subscale was
computed after omitting patients above the age of 60 years
(retirement age in Hungary), alpha values were higher than
.70 (.75 and .78 for the Dial and Tx groups, respectively).

Fig. 4. KDQOL-SF scores (meanFS.E.M.) of groups formed by the

calculated renal function (eGFR) (Group 1: eGFR N60 ml/min; Group 2:

eGFR 30–60 ml/min; Group 3: eGFR b30 ml/min). (A) SF-36 dimensions.

(B) Kidney disease-targeted subscales.
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Accordingly, the age distribution of the study population
will have to be taken into account when interpreting data
obtained with this dimension.

Reliability of the bsexual functionQ domain is also
questionable. Although the alpha value for this subscale
was acceptable for both patient populations, the subscale
had very high bceiling Q level data. The mean scores obtained
on this dimension from Hungarian patients were much
higher than the scores seen in both the original US
population and in the Dutch validation study [10,11].
Furthermore, correlation of this domain with the different
QoL measures used to assess concurrent validity in this
work was quite weak. Finally, the bsexual function Q scores
were similar in clinically different groups (treatment mo-
dality, age, albumin, renal function). These results raise
concerns about the reliability of the bsexual function Q
subscale in Hungarian CKD patients. One possible explan-
ation is that sexuality is still quite a taboo in the Hungarian
population, as also suggested by our results obtained during
the validation of the Hungarian version of the Illness
Intrusiveness Rating Scale [26].

Notwithstanding these problems with some of the kidney
disease-targeted subscales, our results suggest that all the
generic domains of the KDQOL-SF (i.e., the SF-36 instru-
ment) and also most of the kidney disease-targeted
dimensions are reliable in the Hungarian version both in
dialysis and in kidney transplant patients.

In this work, we employed a multifaceted approach to
test the validity of the Hungarian KDQOL-SF in trans-
planted patients. First, to establish concurrent validity, we
selected two other tests that measure aspects of HRQOL,
and we tested whether scores on the subscales of the
KDQOL-SF would correlate with the results of those tests.
Specifically, we selected the overall health rating score, an
independent item in the KDQOL-SF questionnaire and the
CES-D scale measuring psychological distress. The overall
health rating score will give an estimate of the subjective
rating of the individuals health status, and it is also a
reflection of the extent the individual feels his health
interferes with his life. We hypothesized that the overall
health rating score would show stronger correlation with
more closely illness-related subscales (such as most of the
generic domains, the symptoms list, effect and burden of
kidney disease, sleep) than with domains relatively inde-
pendent of health status (cognitive function, social support,
patient satisfaction). These assumptions were supported by
the results of the survey. The SF-36 scores and most of the
disease targeted domains showed moderate positive corre-
lations with the overall health rating score and moderate
to strong negative correlation with the CES-D score that
measures psychological distress. Those dimensions that
measure the mental/emotional aspects of HRQOL corre-
lated more strongly with the CES-D scores than those that
assess physical functioning. These results support the un-
derlying construct validity of the instrument in the trans-
plant population.

The clinical discriminant validity of the SF-36 scales
and most of the disease targeted dimensions is supported by
the statistically significant differences found in the mean
scores of groups that are expected to be clinically different.
Quite substantial, statistically strongly significant differ-
ences were seen between the Dial and the Tx groups.
Furthermore, older patients had significantly lower scores
along the domains that assess physical functioning, and the
differences were less pronounced along the domains
assessing mental aspects of HRQOL. We found similar
results in groups formed by tertiles of the serum albumin
concentration, which reflects overall clinical condition and
also in groups formed on the basis of renal function in the
Tx group. These results suggest that most of the subscales of
the KDQOL instrument are able to capture meaningful
differences between groups with significant differences in
their clinical conditions that are likely to have an impact on
the QoL of transplanted patients.

When assessing HRQOL in a specific patient population,
the instrument utilized will depend on the specific aims of
the study and the hypothesis to be tested. We suggest that
the KDQOL-SF instrument will be very useful in assessing
HRQOL in the transplant population, and also it can be
used to compare different aspects of HRQOL between
different kidney disease patient populations. Most of the
transplanted patients have significantly impaired kidney
function that will make them quite similar in many aspects
to other groups of patients with CKD. Some of the
complications and symptoms of uremia (anemia, bone
disease, chronic inflammation, malnutrition, certain sleep
disorders) are sometimes carried over from dialysis and also
may reappear as the function of the transplanted kidney will
gradually decline. Therefore, issues related to HRQOL in
general and also specifically kidney disease-related con-
cerns are of great importance in the transplanted popula-
tion, and many of these concerns can be assessed by the
KDQOL-SF instrument.

In certain instances, however, this instrument may not be
sensitive enough. If we want to capture the effect of
immunosuppressive medications on QoL in kidney trans-
planted patients, for example, we may also need to include
tools that specifically focus on that issue.

In summary, we provided evidence that most of the
subscales of the Hungarian KDQOL-SF are psychometri-
cally sound and reliable. Validity of the instrument in kidney
transplant patients was supported by the results of several
sets of analyses yielding significant correlations in the
expected directions between KDQOL-SF scores vs. alter-
native measures of different aspects of QoL. Finally,
clinically and statistically significant differences were seen
along many of the assessed dimensions between patient
groups who are expected to have different clinical character-
istics. Consequently, we propose here that the KDQOL-SF
is a useful, reliable and valid tool that can be used to assess
and compare different aspects of HRQOL in different CKD
patient populations.
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