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uality of Life in Patients With
hronic Kidney Disease: Focus on
nd-Stage Renal Disease Treated With Hemodialysis

aul L. Kimmel and Samir S. Patel

The proper measures for assessing quality of life (QOL) in patients with chronic kidney
disease (CKD) remain unclear. QOL measures are subjective or objective, functional or
satisfaction-based, and generic or disease-specific. Treatment of end-stage renal disease
with transplantation and treatment of anemia with erythropoietin in patients with CKD have
been associated with dramatic improvements of QOL. Other factors such as age, ethnic or
national background, stage of CKD, modality of dialytic therapy, exercise interventions,
sleep disturbances, pain, erectile dysfunction, patient satisfaction with care, depressive
affect, symptom burden, and perception of intrusiveness of illness may be associated with
differential perception of QOL. Recent studies showed an association between assessment
of QOL and morbidity and mortality in end-stage renal disease patients, suggesting the
measures do matter. Further studies are necessary in patients with early stages of CKD and
in children. QOL measures should include validated psychosocial measures of depressive
affect, perception of burden of illness, and social support. The challenge for the next
decade will be to continue to devise interventions that meaningfully increase the QOL of
patients with CKD at all stages.
Semin Nephrol 26:68-79 © 2006 Elsevier Inc. All rights reserved.

KEYWORDS peritoneal dialysis, renal transplantation, erythropoietin, exercise, sleep, pain,
symptom, spirituality, morbidity, erectile dysfunction, depression
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he proper measures for assessing quality of life (QOL) in
patients with chronic kidney disease (CKD) remain un-

lear.1-4 Issues related to the tools used to assess QOL, the
eanings of the measures, implications of comparisons and

ongitudinal change, and practical considerations regarding
easurement remain controversial. Dissent still exists re-

arding the place of subjective compared with objective mea-
ures of QOL in patients with CKD.2,4,5

The first tools to assess QOL in the United States were
esigned to evaluate diverse aspects of quotidian life, includ-

ng sense of well-being, and satisfaction with health, mar-
iage, income, housing, health, and satisfaction with life.6,7

oncepts identified by these surveys ranged from satisfaction
o dissatisfaction, and pleasure to misery (positive and nega-
ive affect). The sample was intended to be representative of
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he 48 contiguous United States, and included surveys of
lmost 13,000 people in 1957, 1971, 1972, and 1978.7 Nor-
ative data were collected across age ranges so QOL mea-

urements could be assessed in relation to life stages. These
riginal QOL measurements have been superceded for phy-
icians, health care professionals, and policy makers by
ealth-related QOL (HRQOL) measures, designed to assess
he experience of patients in primary care and specialty set-
ings, and with acute and chronic illnesses.4,8

The domains of QOL for patients have been outlined as
hysical functioning, psychologic aspects, and social and in-
erpersonal relationships.3-5,8 Another categorization of QOL
or end-stage renal disease (ESRD) patients outlines assess-
ents of functional status, health status, well-being, and pa-

ient satisfaction.9 In addition, recent emphasis has been
laced on global QOL measurements,4 and assessments of
atient satisfaction.10-13 Each of these domains can be divided

nto subsidiary parameters. For instance, physical function-
ng includes the ability to ambulate and perform activities of
aily life such as bathing, and the ability to remain free of, or

o obtain relief from, troublesome symptoms. Psychologic
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spects of QOL include depressive affect and anxiety, and
ognitive function, among others. Social aspects of QOL in-
lude the effects of perceived, received, and transmitted so-
ial support; marital and familial interactions; interactions
ith medical and dialysis personnel; and socioeconomic con-

erns such as financial burdens of illness, disability, and un-
mployment; and ecologic characteristics such as residence
ithin a particular neighborhood or state.2,13 Global aspects
f HRQOL include perceptions of illness burden, happiness
nd life satisfaction, satisfaction with care, and responses to
irect questions regarding overall assessments of QOL.2,4,13

he ability to enjoy leisure activities might be viewed in terms
f physical function, psychologic function, social function,
nd perception of burden of illness and happiness and life
atisfaction. Similarly, the assessment of sexuality overlaps
ome of these domains. Finally, patients and practitioners
ave expressed interest in spiritual aspects of coping with life
ith a chronic illness.11,12,14

Domains of HRQOL can be assessed by using objective or
ubjective measures.2,3,5 HRQOL can be measured using ge-
eric tools, which facilitate comparison between patients
ith different chronic illnesses, and between patients and the
eneral population.2,3,5 In contrast, interest has developed
ver the past decade in evaluating the QOL of patients with
SRD using tools designed specifically to capture the symp-

oms and consequences of uremia and its treatment with
emodialysis (HD), peritoneal dialysis (PD), and renal trans-
lantation.2,4,15-17 An alternative approach espoused has fo-
used on the use of validated psychosocial measures to allow
he comprehensible description of individual patients and
atient populations, and to facilitate comparison between
atient groups (such as those with ESRD and those with
onditions such as chronic obstructive pulmonary disease or
heumatoid arthritis).2

This review concentrates on the assessment of QOL in
atients with ESRD treated with HD because they represent
he preponderance of ESRD patients in the United States and
ecause controversy regarding the measurement tools is most
arked regarding this group. We review the tools used to

ssess QOL in ESRD patients. This report assesses some re-
ent factors associated with QOL in ESRD patients, including
ata on modality of therapy. Consideration is given to the
uestion of whether these measures and their evaluation mat-
er, especially regarding clinically important outcomes. Fi-
ally, recent studies of ESRD patients’ QOL assessed in large
opulations are reviewed. The effects of renal transplantation
nd treatment with erythropoietin in patients with ESRD
ave been well appreciated,3,4,16-20 and will not constitute a
ocus of this review. This report represents an update to a
eview published several years ago.2

In a landmark study, Johnson et al21 assessed QOL in a
mall group of ESRD patients treated with different modali-
ies of renal replacement therapies (RRTs) (renal transplant
ecipients and patients treated with dialysis), concentrating
n established psychologic constructs, measures of physical
unctioning, and rehabilitation. Patients with functioning re-
al transplants had better function than those treated with

D. Importantly, there was no difference in affect between u
he 2 groups, and mean levels of perception of QOL in the
atients were considered normal. Patients with failed trans-
lants had the poorest perception of QOL. The group argued
or the use of psychologic evaluations in patients treated for
SRD. Simmons et al22 confirmed that patients with ESRD

ypically had perceptions of QOL that were in the range of
hose of people in the general population, although the stud-
es were small. Patients with a functioning renal transplant,
owever, had improved perceptions of QOL. Patients with
ailed renal transplants, in contrast, had significantly de-
reased perceptions of QOL. The group outlined a concep-
ual approach to the measurement of QOL, including assess-
ents of physical well-being, emotional well-being, social
ell-being, and happiness with treatment. The tools used to

ssess physical function included a symptom checklist, an
ctivities of daily life scale, an assessment of hospitalizations,
nd a subjective health evaluation scale.4,22 The scales used
ssessed depressive affect, self-esteem, independence, con-
rol over destiny, and included the Campbell index of well-
eing, as measures of emotional status. Social function mea-
ures included occupational status, satisfaction with life
oles, and assessments related to perceptions of sexuality.4,22

hese findings were confirmed shortly after in a large well-
esigned study by Evans et al.23 They showed that QOL and

unctional status (using Karnofsky scores) were greater in
atients with functioning renal transplants compared with
SRD patients treated with HD. Other QOL measures in-
luded assessments of life satisfaction, well-being, and affect.
uccessful transplantation conferred a QOL comparable with
hat of the general population. Since that time, numerous
tudies, including some quite large investigations, using di-
erse measures, have confirmed these findings consistent-
y3,4,16,18,19,24,25 in contemporary ESRD populations, notwith-
tanding improvements in dialytic techniques and
mmunosuppression over the decades.

ome QOL
easures for ESRD Patients

seemingly enormous number of scales have been used to
ssess QOL in patients.1 Gill and Feinstein1 advocated the use
f more than 1 instrument in research studies of patient QOL
o yield a diverse evaluation of patient status. In addition,
hey suggested the use of a simple instrument, perhaps a
-sentence Likert scale, in which a patient is asked to evaluate
is or her QOL, using those exact words.1,26 The measures
sed for assessing HRQOL in ESRD patients have been re-
iewed previously.2-4,8,16

A widely used HRQOL measure, particularly in early stud-
es of ESRD patients, is the Karnofsky Performance Status
cale (KPSS)2,8 to quantify an individual’s level of function-
ng. Scores range from 100, categorizing normal function, to
, for death. Marking statements designate status such as
equiring assistance, needing institutional care, and needing
ospitalization. The scale was conceived originally as an ob-

ective measure for cancer patients, but the KPPS has been

sed in many studies of acute and chronic medical illness.
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70 P.L. Kimmel and S.S. Patel
ypically a nurse or physician scores the scale. We have,
owever, used it as a subjective scale, administered to pa-
ients to assess their own perception of functional level. For
ubjective studies we modified the scale to end at 40 (dis-
bled; requires special care and assistance). We also used the
PSS to compare the assessments of patients by physicians
nd spouses.27 Interestingly, physicians scored patients at a
igher level than spouses. Such data suggest family members,
erhaps because of the burden of care in a dyadic relation-
hip, or because of better knowledge, rate patients at lower
evels of functional capacity than their physicians. Such dis-
arities may help explain different perspectives on patient
utcome as the stage of ESRD progresses. The KPPS has been
riticized for lack of reproducibility and poor interrater reli-
bility,28 yet we have found it quite useful. HD patients often
core in the range of 70 to 80, consistent with a performance
tatus between being able to perform normal activity with
ffort (score, 80), and maintaining the ability to care for one-
elf but being unable to carry on with normal activities or
erform active work (score, 70).
Comorbidity scales improve the usefulness and the subjec-

ive dimension of functional assessments.2,8 Such measures
re essential to account for variations in medical illness, par-
icularly in survival studies. We have used a severity of illness
core composed of the modified product of the patient’s age
nd relative mortality risk for comorbid illness, developed by
lough et al.29 The hemodialysis (HEMO) study used the
ndex of Coexistent Disease score.30 Symptom scores have
een used since early studies,22 and continue to be generat-
d11,17,31-33

The Sickness Impact Profile (SIP)2,8,34 was developed as a
ubjective, general, non–disease-specific measure to assess
he effects of the illness perceived by the patient. A total of
36 statements regarding 12 activities are used in the scale.
ubscales include Physical Dimension, Psychosocial Dimen-
ion, and overall scores. The Psychosocial Dimension in-
ludes mental health and social relation scores. Scores range
rom 0 to 100 on subscales and total scales. It had been used
bout as frequently as the KPSS in patients with ESRD,3,8 and
as been used in European studies of patients with
SRD.3,4,8,9

The SF-36 Health Survey is a generic HRQOL measure
sed in the Medical Outcomes Study.2,8,9,35 Thirty-six items
valuate functional status, well-being, and perceptions of
ealth status in 8 scales, scored from 0 to 100. Higher scores
re associated with improved perception of HRQOL. The US
eneral population scores range from 61 to 84, and have been
isseminated widely. The norms can be adjusted for age. A
hysical Component Score (PCS) is a summary of Physical
unctioning, Role Physical, Bodily Pain, and General Health
cores. The transformed mean is 50, with a standard devia-
ion of 10. The Mental Component Score (MCS) summarizes
itality, Social Functioning, Role Emotional, and Mental
ealth subscales, with the same transformed means and SDs.
F-36 summary scores more than 50 are greater than average,
hereas scores less than 50 are less than average (Table 1).
The SF-36 has several potential uses. This generic survey
an provide descriptive information and can be used to com- a
are populations. It can be used in individual patients to
ssess health status. It has been used to assess the course of
SRD patients longitudinally.36 It has been used widely in
SRD patients, including in the Netherlands Cooperative
tudy on the Adequacy of Dialysis.37,38 The SF-36 also has
een used in ESRD patients to measure HRQOL during
rythropoietin treatment.39 Patients with ESRD treated with
D had lower SF-36 scores compared with patients with
ther chronic diseases.15

Early attempts to create specific scales for patients with
enal disease focused on symptoms. The Kidney Disease
uestionnaire40 provided a kidney disease–specific set of

valuations in 5 areas: Physical Symptoms, Fatigue, Depres-
ion, Relationships with Others, and Frustration. It was de-
igned specifically for HD. A companion Kidney Transplant
uestionnaire has been used to assess HRQOL in ESRD pa-

ients who have undergone renal transplantation.41

The Kidney Disease Quality of Life (KDQOL) instrument
dialysis version)15 is a self-report measure specifically devel-
ped for use with patients with ESRD treated with HD. It has
ecome an extremely popular and widely used measure of
RQOL for patients with ESRD treated with hemodialysis. It

s based on the SF-36, as the major measure of functioning
nd well-being, and is composed of its generic domains and
tems designed to assess aspects of uremia and its treatment
y hemodialysis. These include a symptom/problem scale, an
ffects of kidney disease on daily life scale, and an employ-
ent status evaluation. Items to assess cognitive function
ere derived from the SIP.34 Tools to evaluate quality of

ocial interaction, sexual function, sleep, social support, pa-
ients’ perceptions of encouragement by staff and their eval-
ation of their health status, and patient satisfaction were

ncluded from other sources or were derived for the
DQOL.15 Scale scores can be transformed into linear 0- to
00-point scores. Higher scores indicate more favorable per-
eptions. A shorter form, the KDQOL-SF, was developed
ecause of concerns regarding the number of items and dif-
culty in patient effort and administration of the original
ersion. The scales can be divided into 4 dimensions: Physi-
al health (physical functioning, work status, role limitations
aused by physical health, general health perceptions, pain,
nergy), mental health (emotional well-being, quality of so-
ial interactions, burden of kidney disease, social support,
ole limitations caused by emotional problems), kidney-dis-
ase issues (cognitive function, symptoms/problems, effects
f kidney disease on daily life, sexual function, and sleep),

able 1 SF-36 Scales

Physical Functioning
Role Physical
Bodily Pain
General Health Perception
Vitality
Social Functioning
Role Emotional
Mental Health
nd patient evaluation of care (patient satisfaction and per-
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Quality of life in chronic kidney disease 71
eptions of staff encouragement). Social functioning is re-
ated to both the domains of physical and mental health.15

here are few questions regarding global satisfaction, social
upport, or marital satisfaction and conflict. This instrument
as been criticized because of the difficulty in administration
nd the length of time needed for completion.

The use of the KDQOL has increased remarkably over the
ast several years. The KDQOL was used as a HRQOL mea-
ure in the National Institute of Diabetes, Digestive, and Kid-
ey Diseases (NIDDK)-supported HEMO study.42 The
EMO study reported on its assessment of a large group of
ialysis patients.42,43 The mean PCS of the HEMO patients
as lower than the national average, but the mean MCS was

omparable with the national norm.
Life satisfaction scores also have been proposed as generic,

ubjective, global, nondisease-specific QOL measures.2,13

he Satisfaction With Life Scale (SWLS)44 is a 5-item scale
ith a 1 to 7 satisfaction rating for each item, which we have
sed extensively.2,13,29,45-47 The items ask about ideal life,
onditions of life, and satisfaction with present and past life.
he scale exhibits good psychometric properties44 and cor-
elations with other subjective well-being scales. We have
sed the SWLS in our studies as a general global subjective
OL measure.29,45-47 The Index of Well-Being shares some

haracteristics of the SWLS.2,13

Burden of illness constitutes the patients’ perception of
ow the disease state interferes with, intrudes on, or disrupts
is or her life.2,13 Patients with similar demographic and
edical characteristics may experience markedly different
erceptions of burden of the same illness. Such findings em-
hasize the dissociation of measures of illness intrusiveness
rom functional status assessments, and their possible asso-
iation with measurements of general well-being, happiness,
epression, and social support. Intrusiveness indices can as-
ess the illness, its treatment, or overall perceptions. At least
instruments have been developed and used in ESRD patient

tudies to assess perceptions of illness intrusiveness. The
DQOL also has a subscale assessing the burden of kidney
isease. The Illness Intrusiveness Rating Scale is a self-report

ndex that rates the extent to which the illness interferes with
3 domains related to QOL.48 It has good psychometric
roperties in ESRD patients.2,8,13 The Illness Effects Ques-
ionnaire (IEQ)2,13,29,49-51 assesses a patients’ perception of
ow the illness interferes with, disrupts, or affects personal,
hysical, and social behavior. It is a subjective, generic, non-
isease-specific instrument. The IEQ has excellent psycho-
etric properties2,13,49,50 and we have used it extensively in

ur studies of patients with ESRD.2,10-13,29,45-47,51 Several
roups have advocated the use of the IEQ as a QOL mea-
ure.2,13

Depressive affect has been recognized increasingly as
inked to many more traditional QOL measures.2,8,13,52-57

easures of depressive affect and indices of depressive symp-
oms are included as items and scales in many QOL indi-
es.2,8,13 The most commonly used assessment of depressive
ffect in HD patients is the Beck Depression Inventory
BDI).2,8,13,51-61 The Zung and Hamilton scales have been

sed in ESRD patients as well.57 The BDI has somatic and t
ognitive components, and provides cut-off values for the
iagnosis of depression. Scores of 11 or greater are indicative
f depression in the general population. We derived the Cog-
itive Depression Index,2,13,45-47,51,54,55 which presents ques-
ions from the BDI with the somatic items removed. This
ndex delineates thoughts and feelings such as guilt, disap-
ointment, and failure. The Cognitive Depression Index and
he BDI, as expected, are correlated highly.45,54,55 Both de-
ression indices correlate with the perception of illness ef-
ects (IEQ) in ESRD patients.45,51,54,55 Finkelstein’s group
howed high correlations of the BDI and the SF-36,53 and we
howed similar correlations of the BDI and the KDQOL.62

he Affect Balance Scale is another tool with good psycho-
etric properties used to measure depressive affect in ESRD
atients.2,8,13

A single-question QOL scale, using the specific term, sug-
ested by Gill and Feinstein1 and Lara-Munoz and Fein-
tein,26 has been used in several recent studies of dialysis
atients by groups in Washington, DC (in conjunction with

nvestigators in West Virginia and New York),4,11,12 and in
ew Haven, CT,63 and in association with the Renal Research

nstitute. We showed a 1-question global QOL measure cor-
elated with depression, number of symptoms, life satisfac-
ion scores, perception of burden of illness, social support,
nd satisfaction with nephrologist scores, but not with age,
evel of albumin or hemoglobin, Kt/V, or Karnofsky score,
howing its validity as a QOL measure.11,12

orrelations,
nterventions, and Outcomes
n this section, we describe some of the factors associated
ith QOL in patients with CKD. These summaries are not
eant to be exhaustive. Rather they are meant to highlight
onmodifiable and modifiable factors that may be amenable
o intervention. We discuss associations of age, ethnicity,
ocioeconomic status, modality of ESRD therapy, including
enal transplantation, HD and PD, stage of disease, treatment
ith erythropoietin, and intensity of hemodialytic therapy
ith patients’ perceptions of QOL. In addition, consideration

s given to recent work on the relationship between exercise
nterventions, symptoms, disturbed sleep, pain, erectile dys-
unction, patient satisfaction, depressive affect, perception of
urden of illness, and spirituality with various QOL mea-
ures in selected studies, and we review recent studies that
stablished links between patient assessments of QOL and
orbidity and mortality.
As patient age increases, function-based HRQOL measures

enerally decrease.2-4,6,13,45 Functional status parameters
ave been shown by several investigators64-66 to predict sur-
ival when the variation in several demographic predictors is
ontrolled. The Spanish Cooperative Renal Patients Quality
f Life Study Group showed, in a group of 117 nondiabetic
atients less than 65 years of age from several centers, that, as
xpected, age was correlated with poorer results in many
F-36 domains, even in a relatively young cohort of pa-

ients.67 However, it should be noted that functional scores



o
s
i
s
p
a
S
c
c
S
w
g
t
t
s
s
b
K
c
p
8
s
d
r
h
f
E

s
Q
r
i
r
t
t

a
S
p
H
t
v
t
b

H
U
Q
d
s
f
S
V
D
F
w
m
o

U
o
s
p
T
p
s
P
b
f
r
i
t
E

d
c
p
e
S
S
t

s
s
T
K
t
P
H
r
r
s
e
u
t
s
f
c
m
w
w
i
p
e
c

i
g
t
a
f
f

c
a
s

72 P.L. Kimmel and S.S. Patel
ften are not correlated with satisfaction scores, often are not
ubjective, and are insufficient for making judgments regard-
ng continuation of dialytic therapy.2,13,45 Various QOL mea-
ures increase dramatically as age increases in the general
opulation, such as satisfaction with housing, community,
nd neighborhood, and family and global life satisfaction.6

atisfaction with health status is an exception, which de-
reases markedly along the course of life.6 We found SWLS
orrelated with greater age and worsened severity of illness.
WLS, however, did not correlate with Karnofsky scores,
hich correlate with age and comorbidity.45 Therefore,
lobal subjective satisfaction with life can be assessed in pa-
ients with ESRD and is related to subjective factors other
han objective physical function as assessed by the medical
taff on the KPSS. We found satisfaction with life is related
ignificantly to better subjective levels of function, as assessed
y the patient in a burden of illness scale.45 Specifically,
arnofsky ratings, an objective functional measure of QOL,
orrelated with relatively few of the parameters of patient
erception and satisfaction we assessed.2,11-13,45 In a study of
2 dialysis patients, age was associated with increased life
atisfaction.68 Kutner et al69 noted similar associations in el-
erly black patients. Similar findings also have been noted in
enal transplant recipients, in whom older patients have
igher life satisfaction.70 These findings show dissociation of
eelings of satisfaction from functional measures in elderly
SRD patients.
It seems reasonable to summarize that although functional

tatus of patients with CKD decreases with age, subjective
OL, particularly focusing on satisfaction with life, often

emains high.2,3,13,45,71 Such considerations are of paramount
mportance in planning initiation and supervising decisions
egarding withdrawal from RRT in the elderly, who consti-
ute the fastest-growing portion of the ESRD population in
he United States.

Recent studies have emphasized the longevity of children
nd adolescents who begin therapy for ESRD.72 In the United
tates, Australia, and New Zealand, the majority of young
atients are treated with transplantation. Few studies on
RQOL have been performed in this population, and most

ools cannot be completed by children.73-75 Long-term survi-
ors have MCS comparable with that of the general popula-
ion, but socialization and school progress can be impaired
y comorbidities.73,74,76

Several studies have suggested improved perception of
RQOL for black compared with white patients in the
nited States. Kutner and Devins,77 using several subjective
OL measures in a group of 131 long-term survivors of
ialysis therapy in Georgia, showed consistently higher
cores for black compared with white patients. Lopes et al78

ound blacks had higher PCS, MCS, and Kidney Disease
ummary scores compared with white patients. Bodily Pain,
itality, General Health, Mental Health, Effects of Kidney
isease on Daily Life, Burden of Kidney Disease, Sexual
unction, and Sleep Scores were better in black compared
ith white patients. Because these are subjective scores, the
eaning of the differences is unclear. Hicks et al,79 in a group
f 1,392 dialysis patients from several regions across the s
nited States, showed black patients had better perception of
verall health compared with white patients. In the HEMO
tudy, blacks had higher Index of Well-Being scores and
erceived less burden of kidney disease than white patients.
here were no differences in scores on the MCS, social sup-
ort, dialysis staff encouragement, or patient satisfaction
cales between the 2 groups.42 The Dialysis Outcomes and
ractice Patterns Study (DOPPS) showed clear differences
etween perceptions of domains of HRQOL between patients
rom Japan, Europe, and the United States.80 These intriguing
esults, however, may be involved in mediating the paradoxic
mproved survival of black compared with white patients in
he US ESRD program, and between US results and those of
urope and Japan.2,13

Whether socioeconomic status (SES) is associated with
isparities between ethnic populations in the United States is
urrently a matter of study, with implications for the ESRD
rogram, and for patients with earlier-stage CKD. An inter-
sting Brazilian study highlighted the association of SES and
F-36 scores in 118 incident dialysis patients, showing lower
ES was related to poorer SF-36 scores and increasing func-
ional decline over time.81

Transplantation provided the first evidence that QOL mea-
urements could detect important differences in populations
ubsequent to powerful interventions.3 The SF-36, Kidney
ransplant Questionnaire, Kidney Disease Questionnaire,
DQOL, and other instruments have been used extensively

o evaluate the QOL of renal transplant recipients.3,19,82-84

atients undergoing successful transplantation have an
RQOL greater than that of HD or PD patients, and compa-

able with that of the general population.3,16,18,19,21-23,84-90 The
ole of selection, however, must be considered in evaluating
uch dramatic results. Interestingly, differences have
merged regarding the type of immunosuppressive therapy
sed.16,83 Studies suggest improved HRQOL in patients
reated with immunosuppressive regimens not using cyclo-
porine. Differences appear to be most marked regarding
atigue and perceptions of body appearance. Side effects of
yclosporine such as gingival hyperplasia and hair growth
ay be important factors affecting patients’ perceptions of
ell-being when treated with a modality that they are told
ill result in improved QOL.16,83 Further well-designed stud-

es are necessary to resolve such issues. The QOL in diabetic
atients treated with kidney/pancreas transplantation may be
nhanced by diabetic-specific concerns and affected by pan-
reatic transplant function.91

More emphasis needs to be given to the care and monitor-
ng of patients with failed transplants, and those with pro-
ressive renal dysfunction with chronic allograft nephropa-
hy. Assessments of donor and recipient QOL, depression,
nxiety, and psychologic status will become important in the
uture.16,82,92 Psychotherapeutic intervention may be use-
ul.16,93

Although a question of great interest, few studies have
ompared the QOL of patients with ESRD treated with PD
nd HD. Problems in performance and interpretation of such
tudies include the small number of patients and selected

amples of patients. Wolcott and Nissenson94 found PD pa-
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ients had better QOL and less perception of stress, but HD
nd PD patients did not differ in mean locus of control or
elf-esteem assessments. PD patients had better social and
ocational status. Mittal et al95 found the mean PCS score was
ower in PD than HD patients, whereas MCS scores and the
revalence of depression (about one quarter of patients) were
omparable in the 2 groups. The level of serum albumin was
ssociated with PCS score.

Peritonitis may be an important determinant of QOL for
D patients.96-100 Subjective Global Assessment scores were
ssociated with QOL scores (Physical Health, Mental Health,
idney Disease Issues, and Patient Satisfaction) in a group of
8 British PD patients. QOL scores decreased over time (in
articular, general health symptoms/problems, burden of
idney disease, emotional well-being, and patient satisfac-
ion).101 In an interesting randomized controlled trial evalu-
ting PD and HD patients, the assessment of QOL of partic-
pants was hampered by the inability to recruit a sizeable
ohort.102 In a small study of 56 HD and 26 PD patients, no
ifferences in depressive affect, life satisfaction, or sexual
unction could be shown between groups.68 Harris et al103

howed higher KDQOL scores in a group of elderly PD com-
ared with HD patients at baseline, but the differences dissi-
ated at 6 and 12 months. There was no difference in mean
F-36, EuroQol EQ 5-D, and 9 of 11 KDQOL scores at base-
ine in a cohort of 192 prevalent patients who had selected
ither HD or PD. Scores were stable over time in PD and HD
atients.104 These studies are hampered from providing
eaningful conclusions because of small sample sizes.
Wasserfallen et al105 surveyed 455 HD patients and 50 PD

atients. Recruitment rates were more than 75%. The 2
roups were similar in age, sex, and duration of treatment for
SRD. QOL was similar in both groups, except for a percep-

ion of greater restriction of activities by the PD patients. Pain
nd discomfort and anxiety and depression had the most
mpact on QOL scores in HD and PD patients, respectively.
n the Choices for Healthy Outcomes in Caring for ESRD
CHOICE) study, a cohort of incident ESRD patients was
nrolled between October 1995 and June 1998 at 81 dialysis
nits throughout the United States and prospectively fol-

owed-up.106 A total of 698 HD and 230 PD patients com-
leted the CHOICE Health Experience Questionnaire. A total
f 585 patients had 1 year of follow-up evaluation. One hun-
red and one patients died; 55 patients had received a renal
ransplant and 88 patients were lost to follow-up evaluation.
D patients had better adjusted baseline HRQOL scores in
he domains of Bodily Pain and Ability to Travel, fewer di-
tary restrictions, and fewer problems with sleep and dialysis
ccess. SF-36 scores improved at 1 year in only a minority of
atients. Some aspects of QOL related to renal disease im-
roved, whereas others deteriorated. HD patients had greater

mprovements in Physical Functioning and General Health
erception than PD patients. Changes in other domains var-

ed between treatment modalities. HD patients had better
erception of sleep quality. HRQOL assessments were similar
t 1 year in PD and HD patients. PD patients were more likely
o note improvement in body image. The number of differ-

nces at baseline and longitudinally between patients treated E
ith different modalities was small. Such data suggest pa-
ient/physician selection biases, including personality, and
sychosocial and socioeconomic factors might have impor-
ant effects on the perception of HRQOL and the factors
ssociated with specific modalities of dialytic therapy, espe-
ially in incident patients. Differences between patient pop-
lations have been reviewed by Lew and Piraino.96

Few studies have assessed HRQOL systematically in pa-
ients with chronic renal insufficiency. Harris et al107 used the
IP to evaluate 360 patients with serum creatinine concen-
rations greater than 1.5 mg/dL. As expected, patients were
ess affected by illness than a comparable group of ESRD
atients treated with dialysis. Socioeconomic factors corre-

ated with increased disability, and medical comorbidities
nd hypoalbuminemia were associated with poorer SIP
cores. Rocco et al108 found worsened renal function (mea-
ured by glomerular filtration rate) was associated with de-
reased scores on the Quality of Well-Being instrument,
hich was related to socioeconomic status. Symptoms also
ere associated with differential glomerular filtration rate.
alderrabano’s group studied HRQOL in patients with CKD,
nd found progressive deterioration over time.3 We studied
7 patients treated with dialysis for ESRD and 16 patients
ith chronic renal insufficiency (CRI) using the BDI and

EQ.51 Patients with CRI were recruited in an outpatient set-
ing at the time they were being scheduled for vascular access
or dialysis. Their mean creatinine concentration was 5.4 �
.4 mg/dL. Levels of perception of burden of illness, depres-
ive affect, and role disruption were comparable with those of
he ESRD patients. In a later study, we assessed 50 patients
ith CRI at various stages in the outpatient setting.109 The
ean stage of CKD was lower than that of the aforemen-

ioned study. Levels of depressive affect and perception of
urden of illness were minimal. Satisfaction with life scores
nd depressive affect were similar among patients with early
nd late stage CKD. IEQ scores, BDI scores, and SWLS were
ntercorrelated. There were few correlations of psychosocial
actors and estimated creatinine clearance in this small study.
n a large Australian study, SF-36 scores were poorer for
atients with renal insufficiency.110 Mental Health was im-
aired prominently in younger patients.
In the African-American Study of Kidney Disease (AASK)

tudy of patients with CRI, presumed to be caused by hyper-
ensive nephrosclerosis, the mean PCS scores were lower
han the MCS scores. Many factors were associated with PCS
cores (such as socioeconomic factors, body mass index, and
omorbid medical conditions) whereas fewer factors pre-
icted MCS scores. The mean PCS score for the cohort was

ess than that of the US general population, whereas the MCS
core was higher. SF-36 scores, as expected, were higher than
hose of a comparison group of black hemodialysis pa-
ients.111 The Chronic Renal Insufficiency Cohort will study
OL longitudinally in a large group of carefully character-

zed patients with CKD in the United States.112

A recent European study suggested early referral of pa-
ients with CRI to nephrologists, and particularly planning
efore the initiation of dialysis resulted in improved QOL in

SRD patients, as assessed by SF-36 MCS scores, physical
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unctioning, role physical, general health, role emotional,
nd mental health scores.113 In their review, Valderrabano et
l3 suggested that better HRQOL in patients with early stages
f CKD was associated with higher hematocrit level and so-
ioeconomic status, whereas poorer perceptions were associ-
ted with the presence of comorbid illnesses and unemploy-
ent.
Perhaps the greatest utility of HRQOL measures was in

ssessing the response to erythropoietin therapy in patients
ith CKD,3,20,114-124 using tools as varied as the KPSS, KDQ,

ndex of Well-Being, SIP, and the SF-36. Therapy with eryth-
opoietin improved role physical, vitality, and mental health
F-36 scores in a Spanish study of patients with chronic
llograft nephropathy.125

Manns et al126 showed an association of SF-36 and
DQOL scores and Kt/V in 128 prevalent HD patients. Ham-

lton and Locking-Cusolito127 reported an association of dose
f dialysis and social and emotional well-being domains of
he SF-36 and the KDQ in a small study of HD patients. The
EMO study assessed the effect of increasing dose of dialysis

rom eKt/V 1.05 to 1.45, and providing high-flux dialysis on
OL indices, using the Index of Well-Being and the KDQOL.
here was no difference between groups in most of the QOL
ssessments over time. The mean decrease in the Physical
omponent Summary Score and the Bodily Pain scale was

lower in the high-dose compared with the standard-dose
roup. High-flux patients had better perceptions of sleep.
owever, in all cases the effects were small.43

Several studies have suggested that QOL is enhanced dra-
atically in patients with ESRD treated with quotidian dial-

sis.128,129 The generalizability of the studies are hampered by
mall sample sizes and highly selected populations. A multi-
enter randomized trial of quotidian dialysis is expected ul-
imately to determine whether increasing the intensity of di-
lysis by daily treatment will affect the QOL of HD patients
eaningfully.
Several studies have suggested interventions to increase

xercise are associated with improved QOL in patients with
SRD. Although this is not unexpected if the criterion is

unctional scores, some investigations have suggested effects
n mood predominate.130-133

We found11 an inverse relationship between patients’ re-
orted number of symptoms and the SWLS, the McGill QOL
cale score, and the single-question QOL scale we used. Al-
ost half the patients had troublesome symptoms during the
days before the interview. Patients with 2 or more symp-

oms had significantly lower QOL scores than patients with
ewer than 2 symptoms. Symptoms were associated strongly
ith HRQOL measures in a study that included patients with

dvanced CKD about to start therapy for ESRD.134 Parfrey et
l17 identified sleep disturbance as a key symptom for HD
atients. Rocco et al108 found the common symptoms of pa-
ients with CRI were tiring easily, weakness, lack of energy,
nd difficulty sleeping.

It long has been held that there is a relationship between
leep disturbance and perception of QOL in ESRD pa-
ients.135 Iliescu et al136 showed that perception of disordered

leep measured by the Pittsburgh Sleep Quality Index corre- s
ated with MCS and PCS scores. Patients with high levels of
erceived sleep disturbance had a higher prevalence of de-
ression. Parker et al137 were unable to show a relationship
etween various QOL measures and most polysomnographic
ariables, however, there were correlations of the Health and
unctioning scales with measures of sleepiness. Perhaps
ore importantly, subjective measures of sleep dysfunction
ere correlated with QOL measures. In contrast, Sanner et

l138 were able to show correlations of sleep-disordered
reathing parameters and Physical Functioning, Social Func-
ioning, Role Limitation, General Health, and Vitality scores
n 33 HD patients.

We studied the association of perception of sleep distur-
ances and pain with QOL indicators such as depression and
erception of burden of illness in 128 primarily urban, black,
D outpatients using the BDI, IEQ, single-sentence QOL

cale, SWL, and Karnofsky scores. Sleep was evaluated using
he Pittsburgh Sleep Questionnaire. We found, in prelimi-
ary studies, that parameters of sleep disturbances correlated
ith the single-question QOL, SWL, IEQ, and BDI scores,
ut not with demographic variables, treatment, or laboratory
arameters.139

Binik et al140 highlighted the importance of pain as a symp-
om and its prevalence in HD patients more than 2 decades
go. Half of a Canadian HD patient cohort reported trouble-
ome pain.141 Pain was associated with longer time since
eginning RRT. In a study of 165 HD patients from West
irginia, Washington, DC, and suburban New York, we
howed almost half had been bothered by pain as a symp-
om.11 We studied the association of perception of sleep dis-
urbances and pain with QOL indicators such as depression
nd perception of burden of illness in 128, primarily black,
table, HD outpatients in Washington, DC, using the BDI,
EQ, single-sentence QOL, and other QOL measures.139 The
ajority of patients had pain on needle insertion during HD

nd on nondialysis days. The degree of pain on needle inser-
ion and during HD did not correlate with demographic,
reatment, laboratory, or QOL parameters. The degree of
ain on nondialysis days, however, correlated with QOL pa-
ameters.139

Several studies have linked erectile dysfunction to percep-
ion of HRQOL in men with ESRD. Rebollo et al142 found a
elationship between age, SF-36 scores, and the presence of
rectile dysfunction as measured by the International Index
f Erectile Function 5 scale in a group of 199 renal transplant
ecipients. A Turkish study showed 70% of 148 hemodialysis
atients had erectile dysfunction. Patients with erectile dys-
unction generally had lower SF-36 subscale scores than pa-
ients without dysfunction. International Index of Erectile
unction scores correlated with PCS and MCS scores.143

We showed that patient satisfaction was associated with
etter behavioral compliance and higher serum albumin con-
entration in a largely black, urban hemodialysis popula-
ion,10 suggesting that this parameter was linked with inter-
ediary survival markers. Patient satisfaction correlated with

WLS and IEQ scores, suggesting it is a QOL measure. Pa-
ients’ perceptions of satisfaction with the physicians and

taff were not associated with the severity of patients’ ill-
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Quality of life in chronic kidney disease 75
esses. These data suggest patient perceptions of their neph-
ologists may be associated with factors associated with lower
ortality rates. Therefore, physician interactions with ESRD
atients may be an important aspect of their assessment of the
uality of their treatment, and therefore their HRQOL, and
ay effect mortality. Although patient satisfaction was not

ssociated with mortality in the international Dialysis Out-
omes and Practice Patterns Study (DOPPS) survey, it is in-
eresting to note differential patient satisfaction was associ-
ted with differential mortality in black patients, but not
hite patients, in the United States.78 In the Choices for
ealthy Outcomes in Caring for ESRD (CHOICE) study, a

ohort of incident ESRD patients was enrolled between 1995
nd 1998 at dialysis units throughout the United States. Al-
ost 90% returned questionnaires after a mean of 7 weeks of
RT. Patients treated with PD were more likely than HD
atients to rate their care as excellent.144

The Spanish Cooperative Renal Patients Quality of Life
tudy Group showed, in a group of nondiabetic patients less
han 65 years of age, that anxiety and depressive symptoms
ere the most important predictors of HRQOL.145 Walters et

l146 surveyed 422 incident HD patients in a multicenter
ample, and found lower SF-36 scores than a comparison
revalent sample. Forty-five percent of the incident sample
ad an evaluation that suggested high levels of depressive
ffect. All SF-36 scores and 9 of the 12 KDQOL kidney dis-
ase targeted scales were lower in patients with high levels of
epressive affect, compared with those with lower depres-
ion scores. These findings have implications for the poten-
ial association of depression and mortality in ESRD patients.
igh psychologic distress was associated with diminished
OL in dialysis and transplant patients over time.147

In a study of HD patients from Washington, DC, West
irginia, and suburban New York, spiritual beliefs correlated
ith McGill QOL scale scores and SWLS, and the single-
uestion QOL score.11 We found significant correlations be-
ween patients’ spirituality and religious involvement scores
nd greater satisfaction with life and higher QOL scores.12

igher spirituality scores correlated with lower perceptions
f burden of illness scores. Higher religious involvement and
pirituality scores correlated with lower levels of depressive
ffect. Higher spirituality scores correlated with increased
erception of social support. These data suggest religious
eliefs are associated with perception of QOL, and may be
seful coping measures in HD patients.
The DOPPS is an international prospective observational

urvey of more than 17,000 hemodialysis patients from the
nited States, Europe, and Japan. Data regarding sociodemo-
raphic variables and laboratory and treatment parameters
ere collected at baseline between 1997 and 1999. The
DQOL-SF was used as the QOL measure. Only 58.2% of
atients completed the QOL portion of the survey. Patients
ho completed the QOL screen were more likely to be
ealthier.80 Physical functioning scores were highest for Jap-
nese patients. MCS scores were higher in US compared with
uropean patients. Japanese patients reported a higher bur-
en of illness. These data point out the potential differential

ultural and ethnic effects on perception of QOL, and the a
ritical dissociation of function-based measures from satis-
action-based parameters. The role of experimental demand
n mediating these results remains unclear. Mortality risk was
ncreased for patients who had lower PCS scores and higher
idney Disease Component Summary scores.148 In some
nalyses, there was increased mortality risk for patients with
igher MCS scores. In Cox regression analyses, worsened
CS and MCS scores were associated significantly with in-
reased risk for mortality and hospitalization. Worsened Kid-
ey Disease Component Summary scores (symptoms/prob-

ems, effects of kidney disease on daily life, burden of kidney
isease, work status, cognitive function, quality of social in-
eraction, and sleep) were associated significantly and inde-
endently with increased risk for mortality and hospitaliza-
ion. Lower perception of social support, dialysis staff
ncouragement, and decreased sexual function were associ-
ted with increased mortality risk but not with hospitaliza-
ion. Interestingly, differential patient satisfaction was not
ssociated with outcome in this study. Finally, the associa-
ions between KCDS scores and outcomes could be explained
y variation in SF-36 scores. Lowrie et al149 confirmed wors-
ned PCS and MCS scores were associated with mortality and
ospitalization in 13,952 prevalent patients in the Fresenius
edical Care North America database. Knight et al150 con-

rmed worsened PCS and MCS scores were associated with
ortality in 14,815 incident patients in the Fresenius data-

ase. Interestingly, the meaning of the MCS scores in this
ontext is unclear.

onclusions
he proper measures of QOL in patients with renal disease
re unknown. Measures include subjective and objective
ools, and generic and disease-specific scales. The past several
ears have witnessed an explosion in the number of studies
nd the populations of patients with CKD in which various
spects of HRQOL have been assessed. It is clear that the
any QOL measures are intertwined. A challenge remains to
ake these domains clinically meaningful. The meaning of

he MCS remains unclear. Satisfaction and emotional mea-
ures and the functional aspects of HRQOL must be assessed.
sychologic assessments hold the best promise for accom-
lishing this goal because it is clear psychologic distress,
nxiety, and depressive affect have enormous impact on tra-
itional HRQOL measures. Recent large studies have shown
ssociations of measures of HRQOL and important out-
omes, such as risk for hospitalization or death. Differences
n perceived HRQOL may explain differences between sur-
ival in different ethnic and national groups. The role of
atisfaction-based measures, including affect, sense of well-
eing, and happiness need to be investigated further. Studies
f QOL are needed in patients with early stages of CKD and in
hildren. The subjective experiences of burden of illness,
epressive affect, satisfaction with life, and care undoubtedly
re important, however, the challenge remains to assess these
omains in a meaningful way at the level of the individual
atient, and to devise effective interventions to enhance QOL

nd extend quantity of life.
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