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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.
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he proper measures for assessing quality of life (QOL) in
patients with chronic kidney disease (CKD) remain un-
clear.* Issues related to the tools used to assess QOL, the
meanings of the measures, implications of comparisons and
longitudinal change, and practical considerations regarding
measurement remain controversial. Dissent still exists re-
garding the place of subjective compared with objective mea-
sures of QOL in patients with CKD.?*3
The first tools to assess QOL in the United States were
designed to evaluate diverse aspects of quotidian life, includ-
ing sense of well-being, and satisfaction with health, mar-
riage, income, housing, health, and satisfaction with life.6”
Concepts identified by these surveys ranged from satisfaction
to dissatisfaction, and pleasure to misery (positive and nega-
tive affect). The sample was intended to be representative of
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the 48 contiguous United States, and included surveys of
almost 13,000 people in 1957, 1971, 1972, and 1978.7 Nor-
mative data were collected across age ranges so QOL mea-
surements could be assessed in relation to life stages. These
original QOL measurements have been superceded for phy-
sicians, health care professionals, and policy makers by
health-related QOL (HRQOL) measures, designed to assess
the experience of patients in primary care and specialty set-
tings, and with acute and chronic illnesses.*®

The domains of QOL for patients have been outlined as
physical functioning, psychologic aspects, and social and in-
terpersonal relationships.>>® Another categorization of QOL
for end-stage renal disease (ESRD) patients outlines assess-
ments of functional status, health status, well-being, and pa-
tient satisfaction.” In addition, recent emphasis has been
placed on global QOL measurements,* and assessments of
patient satisfaction.!%-13 Each of these domains can be divided
into subsidiary parameters. For instance, physical function-
ing includes the ability to ambulate and perform activities of
daily life such as bathing, and the ability to remain free of, or
to obtain relief from, troublesome symptoms. Psychologic



Quality of life in chronic kidney disease

aspects of QOL include depressive affect and anxiety, and
cognitive function, among others. Social aspects of QOL in-
clude the effects of perceived, received, and transmitted so-
cial support; marital and familial interactions; interactions
with medical and dialysis personnel; and socioeconomic con-
cerns such as financial burdens of illness, disability, and un-
employment; and ecologic characteristics such as residence
within a particular neighborhood or state.?!> Global aspects
of HRQOL include perceptions of illness burden, happiness
and life satisfaction, satisfaction with care, and responses to
direct questions regarding overall assessments of QOL.2%13
The ability to enjoy leisure activities might be viewed in terms
of physical function, psychologic function, social function,
and perception of burden of illness and happiness and life
satisfaction. Similarly, the assessment of sexuality overlaps
some of these domains. Finally, patients and practitioners
have expressed interest in spiritual aspects of coping with life
with a chronic illness.11:12.14

Domains of HRQOL can be assessed by using objective or
subjective measures.>*> HRQOL can be measured using ge-
neric tools, which facilitate comparison between patients
with different chronic illnesses, and between patients and the
general population.?>> In contrast, interest has developed
over the past decade in evaluating the QOL of patients with
ESRD using tools designed specifically to capture the symp-
toms and consequences of uremia and its treatment with
hemodialysis (HD), peritoneal dialysis (PD), and renal trans-
plantation.?*15-17 An alternative approach espoused has fo-
cused on the use of validated psychosocial measures to allow
the comprehensible description of individual patients and
patient populations, and to facilitate comparison between
patient groups (such as those with ESRD and those with
conditions such as chronic obstructive pulmonary disease or
rheumatoid arthritis).

This review concentrates on the assessment of QOL in
patients with ESRD treated with HD because they represent
the preponderance of ESRD patients in the United States and
because controversy regarding the measurement tools is most
marked regarding this group. We review the tools used to
assess QOL in ESRD patients. This report assesses some re-
cent factors associated with QOL in ESRD patients, including
data on modality of therapy. Consideration is given to the
question of whether these measures and their evaluation mat-
ter, especially regarding clinically important outcomes. Fi-
nally, recent studies of ESRD patients’ QOL assessed in large
populations are reviewed. The effects of renal transplantation
and treatment with erythropoietin in patients with ESRD
have been well appreciated,®>*16-20 and will not constitute a
focus of this review. This report represents an update to a
review published several years ago.?

In a landmark study, Johnson et al?! assessed QOL in a
small group of ESRD patients treated with different modali-
ties of renal replacement therapies (RRTs) (renal transplant
recipients and patients treated with dialysis), concentrating
on established psychologic constructs, measures of physical
functioning, and rehabilitation. Patients with functioning re-
nal transplants had better function than those treated with
HD. Importantly, there was no difference in affect between

the 2 groups, and mean levels of perception of QOL in the
patients were considered normal. Patients with failed trans-
plants had the poorest perception of QOL. The group argued
for the use of psychologic evaluations in patients treated for
ESRD. Simmons et al?? confirmed that patients with ESRD
typically had perceptions of QOL that were in the range of
those of people in the general population, although the stud-
ies were small. Patients with a functioning renal transplant,
however, had improved perceptions of QOL. Patients with
failed renal transplants, in contrast, had significantly de-
creased perceptions of QOL. The group outlined a concep-
tual approach to the measurement of QOL, including assess-
ments of physical well-being, emotional well-being, social
well-being, and happiness with treatment. The tools used to
assess physical function included a symptom checklist, an
activities of daily life scale, an assessment of hospitalizations,
and a subjective health evaluation scale.*?? The scales used
assessed depressive affect, self-esteem, independence, con-
trol over destiny, and included the Campbell index of well-
being, as measures of emotional status. Social function mea-
sures included occupational status, satisfaction with life
roles, and assessments related to perceptions of sexuality.*2?
These findings were confirmed shortly after in a large well-
designed study by Evans et al.?* They showed that QOL and
functional status (using Karnofsky scores) were greater in
patients with functioning renal transplants compared with
ESRD patients treated with HD. Other QOL measures in-
cluded assessments of life satisfaction, well-being, and affect.
Successful transplantation conferred a QOL comparable with
that of the general population. Since that time, numerous
studies, including some quite large investigations, using di-
verse measures, have confirmed these findings consistent-
ly3+16.18,19.24.25 in contemporary ESRD populations, notwith-
standing improvements in dialytic techniques and
immunosuppression over the decades.

Some QOL
Measures for ESRD Patients

A seemingly enormous number of scales have been used to
assess QOL in patients.! Gill and Feinstein' advocated the use
of more than 1 instrument in research studies of patient QOL
to yield a diverse evaluation of patient status. In addition,
they suggested the use of a simple instrument, perhaps a
1-sentence Likert scale, in which a patient is asked to evaluate
his or her QOL, using those exact words.!?® The measures
used for assessing HRQOL in ESRD patients have been re-
viewed previously.>*816

A widely used HRQOL measure, particularly in early stud-
ies of ESRD patients, is the Karnofsky Performance Status
Scale (KPSS)?8 to quantify an individual’s level of function-
ing. Scores range from 100, categorizing normal function, to
0, for death. Marking statements designate status such as
requiring assistance, needing institutional care, and needing
hospitalization. The scale was conceived originally as an ob-
jective measure for cancer patients, but the KPPS has been
used in many studies of acute and chronic medical illness.
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Typically a nurse or physician scores the scale. We have,
however, used it as a subjective scale, administered to pa-
tients to assess their own perception of functional level. For
subjective studies we modified the scale to end at 40 (dis-
abled; requires special care and assistance). We also used the
KPSS to compare the assessments of patients by physicians
and spouses.?’ Interestingly, physicians scored patients at a
higher level than spouses. Such data suggest family members,
perhaps because of the burden of care in a dyadic relation-
ship, or because of better knowledge, rate patients at lower
levels of functional capacity than their physicians. Such dis-
parities may help explain different perspectives on patient
outcome as the stage of ESRD progresses. The KPPS has been
criticized for lack of reproducibility and poor interrater reli-
ability,?8 yet we have found it quite useful. HD patients often
score in the range of 70 to 80, consistent with a performance
status between being able to perform normal activity with
effort (score, 80), and maintaining the ability to care for one-
self but being unable to carry on with normal activities or
perform active work (score, 70).

Comorbidity scales improve the usefulness and the subjec-
tive dimension of functional assessments.?® Such measures
are essential to account for variations in medical illness, par-
ticularly in survival studies. We have used a severity of illness
score composed of the modified product of the patient’s age
and relative mortality risk for comorbid illness, developed by
Plough et al.?? The hemodialysis (HEMO) study used the
Index of Coexistent Disease score.® Symptom scores have
been used since early studies,?? and continue to be generat-
ed11.17.31-33

The Sickness Impact Profile (SIP)?83* was developed as a
subjective, general, non—disease-specific measure to assess
the effects of the illness perceived by the patient. A total of
136 statements regarding 12 activities are used in the scale.
Subscales include Physical Dimension, Psychosocial Dimen-
sion, and overall scores. The Psychosocial Dimension in-
cludes mental health and social relation scores. Scores range
from 0 to 100 on subscales and total scales. It had been used
about as frequently as the KPSS in patients with ESRD,>8 and
has been used in European studies of patients with
ESRD 3489

The SF-36 Health Survey is a generic HRQOL measure
used in the Medical Outcomes Study.?83> Thirty-six items
evaluate functional status, well-being, and perceptions of
health status in 8 scales, scored from 0 to 100. Higher scores
are associated with improved perception of HRQOL. The US
general population scores range from 61 to 84, and have been
disseminated widely. The norms can be adjusted for age. A
Physical Component Score (PCS) is a summary of Physical
Functioning, Role Physical, Bodily Pain, and General Health
scores. The transformed mean is 50, with a standard devia-
tion of 10. The Mental Component Score (MCS) summarizes
Vitality, Social Functioning, Role Emotional, and Mental
Health subscales, with the same transformed means and SDs.
SF-36 summary scores more than 50 are greater than average,
whereas scores less than 50 are less than average (Table 1).

The SF-36 has several potential uses. This generic survey
can provide descriptive information and can be used to com-

Tahle 1 SF-36 Scales

Physical Functioning

Role Physical

Bodily Pain

General Health Perception
Vitality

Social Functioning

Role Emotional

Mental Health

pare populations. It can be used in individual patients to
assess health status. It has been used to assess the course of
ESRD patients longitudinally.’® It has been used widely in
ESRD patients, including in the Netherlands Cooperative
Study on the Adequacy of Dialysis.?”-*® The SF-36 also has
been used in ESRD patients to measure HRQOL during
erythropoietin treatment.>® Patients with ESRD treated with
HD had lower SF-36 scores compared with patients with
other chronic diseases.!

Early attempts to create specific scales for patients with
renal disease focused on symptoms. The Kidney Disease
Questionnaire® provided a kidney disease—specific set of
evaluations in 5 areas: Physical Symptoms, Fatigue, Depres-
sion, Relationships with Others, and Frustration. It was de-
signed specifically for HD. A companion Kidney Transplant
Questionnaire has been used to assess HRQOL in ESRD pa-
tients who have undergone renal transplantation.!

The Kidney Disease Quality of Life (KDQOL) instrument
(dialysis version)' is a self-report measure specifically devel-
oped for use with patients with ESRD treated with HD. Tt has
become an extremely popular and widely used measure of
HRQOL for patients with ESRD treated with hemodialysis. It
is based on the SF-36, as the major measure of functioning
and well-being, and is composed of its generic domains and
items designed to assess aspects of uremia and its treatment
by hemodialysis. These include a symptom/problem scale, an
effects of kidney disease on daily life scale, and an employ-
ment status evaluation. Items to assess cognitive function
were derived from the SIP.>* Tools to evaluate quality of
social interaction, sexual function, sleep, social support, pa-
tients’ perceptions of encouragement by staff and their eval-
uation of their health status, and patient satisfaction were
included from other sources or were derived for the
KDQOL.? Scale scores can be transformed into linear 0- to
100-point scores. Higher scores indicate more favorable per-
ceptions. A shorter form, the KDQOL-SF, was developed
because of concerns regarding the number of items and dif-
ficulty in patient effort and administration of the original
version. The scales can be divided into 4 dimensions: Physi-
cal health (physical functioning, work status, role limitations
caused by physical health, general health perceptions, pain,
energy), mental health (emotional well-being, quality of so-
cial interactions, burden of kidney disease, social support,
role limitations caused by emotional problems), kidney-dis-
ease issues (cognitive function, symptoms/problems, effects
of kidney disease on daily life, sexual function, and sleep),
and patient evaluation of care (patient satisfaction and per-
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ceptions of staff encouragement). Social functioning is re-
lated to both the domains of physical and mental health.!>
There are few questions regarding global satisfaction, social
support, or marital satisfaction and conflict. This instrument
has been criticized because of the difficulty in administration
and the length of time needed for completion.

The use of the KDQOL has increased remarkably over the
past several years. The KDQOL was used as a HRQOL mea-
sure in the National Institute of Diabetes, Digestive, and Kid-
ney Diseases (NIDDK)-supported HEMO study.*? The
HEMO study reported on its assessment of a large group of
dialysis patients.*>*> The mean PCS of the HEMO patients
was lower than the national average, but the mean MCS was
comparable with the national norm.

Life satisfaction scores also have been proposed as generic,
subjective, global, nondisease-specific QOL measures.>!?
The Satisfaction With Life Scale (SWLS)* is a 5-item scale
with a 1 to 7 satisfaction rating for each item, which we have
used extensively. 213294547 The items ask about ideal life,
conditions of life, and satisfaction with present and past life.
The scale exhibits good psychometric properties** and cor-
relations with other subjective well-being scales. We have
used the SWLS in our studies as a general global subjective
QOL measure.??*" The Index of Well-Being shares some
characteristics of the SWLS.213

Burden of illness constitutes the patients’ perception of
how the disease state interferes with, intrudes on, or disrupts
his or her life.>!® Patients with similar demographic and
medical characteristics may experience markedly different
perceptions of burden of the same illness. Such findings em-
phasize the dissociation of measures of illness intrusiveness
from functional status assessments, and their possible asso-
ciation with measurements of general well-being, happiness,
depression, and social support. Intrusiveness indices can as-
sess the illness, its treatment, or overall perceptions. At least
2 instruments have been developed and used in ESRD patient
studies to assess perceptions of illness intrusiveness. The
KDQOL also has a subscale assessing the burden of kidney
disease. The Illness Intrusiveness Rating Scale is a self-report
index that rates the extent to which the illness interferes with
13 domains related to QOL.*® It has good psychometric
properties in ESRD patients.>®!3 The Illness Effects Ques-
tionnaire (IEQ)?132949-51 gssesses a patients’ perception of
how the illness interferes with, disrupts, or affects personal,
physical, and social behavior. It is a subjective, generic, non-
disease-specific instrument. The IEQ has excellent psycho-
metric properties>!>%-%0 and we have used it extensively in
our studies of patients with ESRD.?10-13.29:45-47.51 Seyeral
groups have advocated the use of the IEQ as a QOL mea-
sure.>13

Depressive affect has been recognized increasingly as
linked to many more traditional QOL measures.?813.52-57
Measures of depressive affect and indices of depressive symp-
toms are included as items and scales in many QOL indi-
ces.?813 The most commonly used assessment of depressive
affect in HD patients is the Beck Depression Inventory
(BDI).28:1351-61 The Zung and Hamilton scales have been
used in ESRD patients as well.’” The BDI has somatic and

cognitive components, and provides cut-off values for the
diagnosis of depression. Scores of 11 or greater are indicative
of depression in the general population. We derived the Cog-
nitive Depression Index,>!3#>-4751.5%55 which presents ques-
tions from the BDI with the somatic items removed. This
index delineates thoughts and feelings such as guilt, disap-
pointment, and failure. The Cognitive Depression Index and
the BDI, as expected, are correlated highly.*>*> Both de-
pression indices correlate with the perception of illness ef-
fects (IEQ) in ESRD patients.*>15%% Finkelstein’s group
showed high correlations of the BDI and the SF-36,%% and we
showed similar correlations of the BDI and the KDQOL.%?
The Affect Balance Scale is another tool with good psycho-
metric properties used to measure depressive affect in ESRD
patients.?8:13

A single-question QOL scale, using the specific term, sug-
gested by Gill and Feinstein! and Lara-Munoz and Fein-
stein,?® has been used in several recent studies of dialysis
patients by groups in Washington, DC (in conjunction with
investigators in West Virginia and New York),"!!!? and in
New Haven, CT,% and in association with the Renal Research
Institute. We showed a 1-question global QOL measure cor-
related with depression, number of symptoms, life satisfac-
tion scores, perception of burden of illness, social support,
and satisfaction with nephrologist scores, but not with age,
level of albumin or hemoglobin, Kt/V, or Karnofsky score,
showing its validity as a QOL measure.!!-1?

Correlations,
Interventions, and Outcomes

In this section, we describe some of the factors associated
with QOL in patients with CKD. These summaries are not
meant to be exhaustive. Rather they are meant to highlight
nonmodifiable and modifiable factors that may be amenable
to intervention. We discuss associations of age, ethnicity,
socioeconomic status, modality of ESRD therapy, including
renal transplantation, HD and PD, stage of disease, treatment
with erythropoietin, and intensity of hemodialytic therapy
with patients’ perceptions of QOL. In addition, consideration
is given to recent work on the relationship between exercise
interventions, symptoms, disturbed sleep, pain, erectile dys-
function, patient satisfaction, depressive affect, perception of
burden of illness, and spirituality with various QOL mea-
sures in selected studies, and we review recent studies that
established links between patient assessments of QOL and
morbidity and mortality.

As patient age increases, function-based HRQOL measures
generally decrease.>*613% Functional status parameters
have been shown by several investigators®*% to predict sur-
vival when the variation in several demographic predictors is
controlled. The Spanish Cooperative Renal Patients Quality
of Life Study Group showed, in a group of 117 nondiabetic
patients less than 65 years of age from several centers, that, as
expected, age was correlated with poorer results in many
SF-36 domains, even in a relatively young cohort of pa-
tients.%” However, it should be noted that functional scores
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often are not correlated with satisfaction scores, often are not
subjective, and are insufficient for making judgments regard-
ing continuation of dialytic therapy.?!3* Various QOL mea-
sures increase dramatically as age increases in the general
population, such as satisfaction with housing, community,
and neighborhood, and family and global life satisfaction.®
Satisfaction with health status is an exception, which de-
creases markedly along the course of life.5 We found SWLS
correlated with greater age and worsened severity of illness.
SWLS, however, did not correlate with Karnofsky scores,
which correlate with age and comorbidity.* Therefore,
global subjective satisfaction with life can be assessed in pa-
tients with ESRD and is related to subjective factors other
than objective physical function as assessed by the medical
staff on the KPSS. We found satisfaction with life is related
significantly to better subjective levels of function, as assessed
by the patient in a burden of illness scale.*> Specifically,
Karnofsky ratings, an objective functional measure of QOL,
correlated with relatively few of the parameters of patient
perception and satisfaction we assessed.?!!"13% In a study of
82 dialysis patients, age was associated with increased life
satisfaction.®® Kutner et al® noted similar associations in el-
derly black patients. Similar findings also have been noted in
renal transplant recipients, in whom older patients have
higher life satisfaction.” These findings show dissociation of
feelings of satisfaction from functional measures in elderly
ESRD patients.

It seems reasonable to summarize that although functional
status of patients with CKD decreases with age, subjective
QOL, particularly focusing on satisfaction with life, often
remains high.2313%.71 Such considerations are of paramount
importance in planning initiation and supervising decisions
regarding withdrawal from RRT in the elderly, who consti-
tute the fastest-growing portion of the ESRD population in
the United States.

Recent studies have emphasized the longevity of children
and adolescents who begin therapy for ESRD.”? In the United
States, Australia, and New Zealand, the majority of young
patients are treated with transplantation. Few studies on
HRQOL have been performed in this population, and most
tools cannot be completed by children.”>7> Long-term survi-
vors have MCS comparable with that of the general popula-
tion, but socialization and school progress can be impaired
by comorbidities.”>7+76

Several studies have suggested improved perception of
HRQOL for black compared with white patients in the
United States. Kutner and Devins,”” using several subjective
QOL measures in a group of 131 long-term survivors of
dialysis therapy in Georgia, showed consistently higher
scores for black compared with white patients. Lopes et al’®
found blacks had higher PCS, MCS, and Kidney Disease
Summary scores compared with white patients. Bodily Pain,
Vitality, General Health, Mental Health, Effects of Kidney
Disease on Daily Life, Burden of Kidney Disease, Sexual
Function, and Sleep Scores were better in black compared
with white patients. Because these are subjective scores, the
meaning of the differences is unclear. Hicks et al,”® in a group
of 1,392 dialysis patients from several regions across the

United States, showed black patients had better perception of
overall health compared with white patients. In the HEMO
study, blacks had higher Index of Well-Being scores and
perceived less burden of kidney disease than white patients.
There were no differences in scores on the MCS, social sup-
port, dialysis staff encouragement, or patient satisfaction
scales between the 2 groups.*? The Dialysis Outcomes and
Practice Patterns Study (DOPPS) showed clear differences
between perceptions of domains of HRQOL between patients
from Japan, Europe, and the United States.® These intriguing
results, however, may be involved in mediating the paradoxic
improved survival of black compared with white patients in
the US ESRD program, and between US results and those of
Europe and Japan.>!3

Whether socioeconomic status (SES) is associated with
disparities between ethnic populations in the United States is
currently a matter of study, with implications for the ESRD
program, and for patients with earlier-stage CKD. An inter-
esting Brazilian study highlighted the association of SES and
SE-36 scores in 118 incident dialysis patients, showing lower
SES was related to poorer SF-36 scores and increasing func-
tional decline over time 8!

Transplantation provided the first evidence that QOL mea-
surements could detect important differences in populations
subsequent to powerful interventions.> The SF-36, Kidney
Transplant Questionnaire, Kidney Disease Questionnaire,
KDQOL, and other instruments have been used extensively
to evaluate the QOL of renal transplant recipients.19:82-8
Patients undergoing successful transplantation have an
HRQOL greater than that of HD or PD patients, and compa-
rable with that of the general population.?16.18.19.21-23.84-90 The
role of selection, however, must be considered in evaluating
such dramatic results. Interestingly, differences have
emerged regarding the type of immunosuppressive therapy
used.'68 Studies suggest improved HRQOL in patients
treated with immunosuppressive regimens not using cyclo-
sporine. Differences appear to be most marked regarding
fatigue and perceptions of body appearance. Side effects of
cyclosporine such as gingival hyperplasia and hair growth
may be important factors affecting patients’ perceptions of
well-being when treated with a modality that they are told
will result in improved QOL.1683 Further well-designed stud-
ies are necessary to resolve such issues. The QOL in diabetic
patients treated with kidney/pancreas transplantation may be
enhanced by diabetic-specific concerns and affected by pan-
creatic transplant function.”!

More emphasis needs to be given to the care and monitor-
ing of patients with failed transplants, and those with pro-
gressive renal dysfunction with chronic allograft nephropa-
thy. Assessments of donor and recipient QOL, depression,
anxiety, and psychologic status will become important in the
future 168292 Psychotherapeutic intervention may be use-
fu] 1693

Although a question of great interest, few studies have
compared the QOL of patients with ESRD treated with PD
and HD. Problems in performance and interpretation of such
studies include the small number of patients and selected
samples of patients. Wolcott and Nissenson® found PD pa-
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tients had better QOL and less perception of stress, but HD
and PD patients did not differ in mean locus of control or
self-esteem assessments. PD patients had better social and
vocational status. Mittal et al® found the mean PCS score was
lower in PD than HD patients, whereas MCS scores and the
prevalence of depression (about one quarter of patients) were
comparable in the 2 groups. The level of serum albumin was
associated with PCS score.

Peritonitis may be an important determinant of QOL for
PD patients.?0-1% Subjective Global Assessment scores were
associated with QOL scores (Physical Health, Mental Health,
Kidney Disease Issues, and Patient Satisfaction) in a group of
88 British PD patients. QOL scores decreased over time (in
particular, general health symptoms/problems, burden of
kidney disease, emotional well-being, and patient satisfac-
tion).!%! In an interesting randomized controlled trial evalu-
ating PD and HD patients, the assessment of QOL of partic-
ipants was hampered by the inability to recruit a sizeable
cohort.!%? In a small study of 56 HD and 26 PD patients, no
differences in depressive affect, life satisfaction, or sexual
function could be shown between groups.®® Harris et al!®
showed higher KDQOL scores in a group of elderly PD com-
pared with HD patients at baseline, but the differences dissi-
pated at 6 and 12 months. There was no difference in mean
SF-36, EuroQol EQ 5-D, and 9 of 11 KDQOL scores at base-
line in a cohort of 192 prevalent patients who had selected
either HD or PD. Scores were stable over time in PD and HD
patients.’® These studies are hampered from providing
meaningful conclusions because of small sample sizes.

Wasserfallen et al'®® surveyed 455 HD patients and 50 PD
patients. Recruitment rates were more than 75%. The 2
groups were similar in age, sex, and duration of treatment for
ESRD. QOL was similar in both groups, except for a percep-
tion of greater restriction of activities by the PD patients. Pain
and discomfort and anxiety and depression had the most
impact on QOL scores in HD and PD patients, respectively.
In the Choices for Healthy Outcomes in Caring for ESRD
(CHOICE) study, a cohort of incident ESRD patients was
enrolled between October 1995 and June 1998 at 81 dialysis
units throughout the United States and prospectively fol-
lowed-up.!% A total of 698 HD and 230 PD patients com-
pleted the CHOICE Health Experience Questionnaire. A total
of 585 patients had 1 year of follow-up evaluation. One hun-
dred and one patients died; 55 patients had received a renal
transplant and 88 patients were lost to follow-up evaluation.
PD patients had better adjusted baseline HRQOL scores in
the domains of Bodily Pain and Ability to Travel, fewer di-
etary restrictions, and fewer problems with sleep and dialysis
access. SF-36 scores improved at 1 year in only a minority of
patients. Some aspects of QOL related to renal disease im-
proved, whereas others deteriorated. HD patients had greater
improvements in Physical Functioning and General Health
perception than PD patients. Changes in other domains var-
ied between treatment modalities. HD patients had better
perception of sleep quality. HRQOL assessments were similar
at 1 year in PD and HD patients. PD patients were more likely
to note improvement in body image. The number of differ-
ences at baseline and longitudinally between patients treated

with different modalities was small. Such data suggest pa-
tient/physician selection biases, including personality, and
psychosocial and socioeconomic factors might have impor-
tant effects on the perception of HRQOL and the factors
associated with specific modalities of dialytic therapy, espe-
cially in incident patients. Differences between patient pop-
ulations have been reviewed by Lew and Piraino.”®

Few studies have assessed HRQOL systematically in pa-
tients with chronic renal insufficiency. Harris et al'® used the
SIP to evaluate 360 patients with serum creatinine concen-
trations greater than 1.5 mg/dL. As expected, patients were
less affected by illness than a comparable group of ESRD
patients treated with dialysis. Socioeconomic factors corre-
lated with increased disability, and medical comorbidities
and hypoalbuminemia were associated with poorer SIP
scores. Rocco et al'® found worsened renal function (mea-
sured by glomerular filtration rate) was associated with de-
creased scores on the Quality of Well-Being instrument,
which was related to socioeconomic status. Symptoms also
were associated with differential glomerular filtration rate.
Valderrabano’s group studied HRQOL in patients with CKD,
and found progressive deterioration over time.> We studied
57 patients treated with dialysis for ESRD and 16 patients
with chronic renal insufficiency (CRI) using the BDI and
IEQ.! Patients with CRI were recruited in an outpatient set-
ting at the time they were being scheduled for vascular access
for dialysis. Their mean creatinine concentration was 5.4 *
3.4 mg/dL. Levels of perception of burden of illness, depres-
sive affect, and role disruption were comparable with those of
the ESRD patients. In a later study, we assessed 50 patients
with CRI at various stages in the outpatient setting.!% The
mean stage of CKD was lower than that of the aforemen-
tioned study. Levels of depressive affect and perception of
burden of illness were minimal. Satisfaction with life scores
and depressive affect were similar among patients with early
and late stage CKD. IEQ scores, BDI scores, and SWLS were
intercorrelated. There were few correlations of psychosocial
factors and estimated creatinine clearance in this small study.
In a large Australian study, SF-36 scores were poorer for
patients with renal insufficiency.!'® Mental Health was im-
paired prominently in younger patients.

In the African-American Study of Kidney Disease (AASK)
study of patients with CRI, presumed to be caused by hyper-
tensive nephrosclerosis, the mean PCS scores were lower
than the MCS scores. Many factors were associated with PCS
scores (such as socioeconomic factors, body mass index, and
comorbid medical conditions) whereas fewer factors pre-
dicted MCS scores. The mean PCS score for the cohort was
less than that of the US general population, whereas the MCS
score was higher. SF-36 scores, as expected, were higher than
those of a comparison group of black hemodialysis pa-
tients.'™! The Chronic Renal Insufficiency Cohort will study
QOL longitudinally in a large group of carefully character-
ized patients with CKD in the United States.!!?

A recent European study suggested early referral of pa-
tients with CRI to nephrologists, and particularly planning
before the initiation of dialysis resulted in improved QOL in
ESRD patients, as assessed by SF-36 MCS scores, physical



14

P.L. Kimmel and S.S. Patel

functioning, role physical, general health, role emotional,
and mental health scores.!!? In their review, Valderrabano et
al® suggested that better HRQOL in patients with early stages
of CKD was associated with higher hematocrit level and so-
cioeconomic status, whereas poorer perceptions were associ-
ated with the presence of comorbid illnesses and unemploy-
ment.

Perhaps the greatest utility of HRQOL measures was in
assessing the response to erythropoietin therapy in patients
with CKD,?20:.114-12% ysing tools as varied as the KPSS, KDQ,
Index of Well-Being, SIP, and the SF-36. Therapy with eryth-
ropoietin improved role physical, vitality, and mental health
SF-36 scores in a Spanish study of patients with chronic
allograft nephropathy.!?>

Manns et al'?® showed an association of SF-36 and
KDQOL scores and Kt/V in 128 prevalent HD patients. Ham-
ilton and Locking-Cusolito!?’ reported an association of dose
of dialysis and social and emotional well-being domains of
the SF-36 and the KDQ in a small study of HD patients. The
HEMO study assessed the effect of increasing dose of dialysis
from eKt/V 1.05 to 1.45, and providing high-flux dialysis on
QOL indices, using the Index of Well-Being and the KDQOL.
There was no difference between groups in most of the QOL
assessments over time. The mean decrease in the Physical
Component Summary Score and the Bodily Pain scale was
slower in the high-dose compared with the standard-dose
group. High-flux patients had better perceptions of sleep.
However, in all cases the effects were small.*?

Several studies have suggested that QOL is enhanced dra-
matically in patients with ESRD treated with quotidian dial-
ysis. 128129 The generalizability of the studies are hampered by
small sample sizes and highly selected populations. A multi-
center randomized trial of quotidian dialysis is expected ul-
timately to determine whether increasing the intensity of di-
alysis by daily treatment will affect the QOL of HD patients
meaningfully.

Several studies have suggested interventions to increase
exercise are associated with improved QOL in patients with
ESRD. Although this is not unexpected if the criterion is
functional scores, some investigations have suggested effects
on mood predominate. 3133

We found!! an inverse relationship between patients’ re-
ported number of symptoms and the SWLS, the McGill QOL
scale score, and the single-question QOL scale we used. Al-
most half the patients had troublesome symptoms during the
2 days before the interview. Patients with 2 or more symp-
toms had significantly lower QOL scores than patients with
fewer than 2 symptoms. Symptoms were associated strongly
with HRQOL measures in a study that included patients with
advanced CKD about to start therapy for ESRD.!3* Parfrey et
al'” identified sleep disturbance as a key symptom for HD
patients. Rocco et al'® found the common symptoms of pa-
tients with CRI were tiring easily, weakness, lack of energy,
and difficulty sleeping.

It long has been held that there is a relationship between
sleep disturbance and perception of QOL in ESRD pa-
tients.!® Tliescu et al'3® showed that perception of disordered
sleep measured by the Pittsburgh Sleep Quality Index corre-

lated with MCS and PCS scores. Patients with high levels of
perceived sleep disturbance had a higher prevalence of de-
pression. Parker et al'3” were unable to show a relationship
between various QOL measures and most polysomnographic
variables, however, there were correlations of the Health and
Functioning scales with measures of sleepiness. Perhaps
more importantly, subjective measures of sleep dysfunction
were correlated with QOL measures. In contrast, Sanner et
al'3® were able to show correlations of sleep-disordered
breathing parameters and Physical Functioning, Social Func-
tioning, Role Limitation, General Health, and Vitality scores
in 33 HD patients.

We studied the association of perception of sleep distur-
bances and pain with QOL indicators such as depression and
perception of burden of illness in 128 primarily urban, black,
HD outpatients using the BDI, IEQ, single-sentence QOL
scale, SWL, and Karnofsky scores. Sleep was evaluated using
the Pittsburgh Sleep Questionnaire. We found, in prelimi-
nary studies, that parameters of sleep disturbances correlated
with the single-question QOL, SWL, IEQ, and BDI scores,
but not with demographic variables, treatment, or laboratory
parameters.'3°

Binik et al'*® highlighted the importance of pain as a symp-
tom and its prevalence in HD patients more than 2 decades
ago. Half of a Canadian HD patient cohort reported trouble-
some pain.!*! Pain was associated with longer time since
beginning RRT. In a study of 165 HD patients from West
Virginia, Washington, DC, and suburban New York, we
showed almost half had been bothered by pain as a symp-
tom.!! We studied the association of perception of sleep dis-
turbances and pain with QOL indicators such as depression
and perception of burden of illness in 128, primarily black,
stable, HD outpatients in Washington, DC, using the BDI,
IEQ, single-sentence QOL, and other QOL measures.!? The
majority of patients had pain on needle insertion during HD
and on nondialysis days. The degree of pain on needle inser-
tion and during HD did not correlate with demographic,
treatment, laboratory, or QOL parameters. The degree of
pain on nondialysis days, however, correlated with QOL pa-
rameters.'3°

Several studies have linked erectile dysfunction to percep-
tion of HRQOL in men with ESRD. Rebollo et al'*? found a
relationship between age, SF-36 scores, and the presence of
erectile dysfunction as measured by the International Index
of Erectile Function 5 scale in a group of 199 renal transplant
recipients. A Turkish study showed 70% of 148 hemodialysis
patients had erectile dysfunction. Patients with erectile dys-
function generally had lower SF-36 subscale scores than pa-
tients without dysfunction. International Index of Erectile
Function scores correlated with PCS and MCS scores.!*?

We showed that patient satisfaction was associated with
better behavioral compliance and higher serum albumin con-
centration in a largely black, urban hemodialysis popula-
tion,'° suggesting that this parameter was linked with inter-
mediary survival markers. Patient satisfaction correlated with
SWLS and IEQ scores, suggesting it is a QOL measure. Pa-
tients’ perceptions of satisfaction with the physicians and
staff were not associated with the severity of patients’ ill-
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nesses. These data suggest patient perceptions of their neph-
rologists may be associated with factors associated with lower
mortality rates. Therefore, physician interactions with ESRD
patients may be an important aspect of their assessment of the
quality of their treatment, and therefore their HRQOL, and
may effect mortality. Although patient satisfaction was not
associated with mortality in the international Dialysis Out-
comes and Practice Patterns Study (DOPPS) surveys, it is in-
teresting to note differential patient satisfaction was associ-
ated with differential mortality in black patients, but not
white patients, in the United States.”® In the Choices for
Healthy Outcomes in Caring for ESRD (CHOICE) study, a
cohort of incident ESRD patients was enrolled between 1995
and 1998 at dialysis units throughout the United States. Al-
most 90% returned questionnaires after a mean of 7 weeks of
RRT. Patients treated with PD were more likely than HD
patients to rate their care as excellent.!**

The Spanish Cooperative Renal Patients Quality of Life
Study Group showed, in a group of nondiabetic patients less
than 65 years of age, that anxiety and depressive symptoms
were the most important predictors of HRQOL.' Walters et
al'*® surveyed 422 incident HD patients in a multicenter
sample, and found lower SF-36 scores than a comparison
prevalent sample. Forty-five percent of the incident sample
had an evaluation that suggested high levels of depressive
affect. All SF-36 scores and 9 of the 12 KDQOL kidney dis-
ease targeted scales were lower in patients with high levels of
depressive affect, compared with those with lower depres-
sion scores. These findings have implications for the poten-
tial association of depression and mortality in ESRD patients.
High psychologic distress was associated with diminished
QOL in dialysis and transplant patients over time.!*’

In a study of HD patients from Washington, DC, West
Virginia, and suburban New York, spiritual beliefs correlated
with McGill QOL scale scores and SWLS, and the single-
question QOL score.!! We found significant correlations be-
tween patients’ spirituality and religious involvement scores
and greater satisfaction with life and higher QOL scores.!?
Higher spirituality scores correlated with lower perceptions
of burden of illness scores. Higher religious involvement and
spirituality scores correlated with lower levels of depressive
affect. Higher spirituality scores correlated with increased
perception of social support. These data suggest religious
beliefs are associated with perception of QOL, and may be
useful coping measures in HD patients.

The DOPPS is an international prospective observational
survey of more than 17,000 hemodialysis patients from the
United States, Europe, and Japan. Data regarding sociodemo-
graphic variables and laboratory and treatment parameters
were collected at baseline between 1997 and 1999. The
KDQOL-SF was used as the QOL measure. Only 58.2% of
patients completed the QOL portion of the survey. Patients
who completed the QOL screen were more likely to be
healthier.® Physical functioning scores were highest for Jap-
anese patients. MCS scores were higher in US compared with
European patients. Japanese patients reported a higher bur-
den of illness. These data point out the potential differential
cultural and ethnic effects on perception of QOL, and the

critical dissociation of function-based measures from satis-
faction-based parameters. The role of experimental demand
in mediating these results remains unclear. Mortality risk was
increased for patients who had lower PCS scores and higher
Kidney Disease Component Summary scores.!*® In some
analyses, there was increased mortality risk for patients with
higher MCS scores. In Cox regression analyses, worsened
PCS and MCS scores were associated significantly with in-
creased risk for mortality and hospitalization. Worsened Kid-
ney Disease Component Summary scores (symptoms/prob-
lems, effects of kidney disease on daily life, burden of kidney
disease, work status, cognitive function, quality of social in-
teraction, and sleep) were associated significantly and inde-
pendently with increased risk for mortality and hospitaliza-
tion. Lower perception of social support, dialysis staff
encouragement, and decreased sexual function were associ-
ated with increased mortality risk but not with hospitaliza-
tion. Interestingly, differential patient satisfaction was not
associated with outcome in this study. Finally, the associa-
tions between KCDS scores and outcomes could be explained
by variation in SF-36 scores. Lowrie et al'*® confirmed wors-
ened PCS and MCS scores were associated with mortality and
hospitalization in 13,952 prevalent patients in the Fresenius
Medical Care North America database. Knight et al'*® con-
firmed worsened PCS and MCS scores were associated with
mortality in 14,815 incident patients in the Fresenius data-
base. Interestingly, the meaning of the MCS scores in this
context is unclear.

Conclusions

The proper measures of QOL in patients with renal disease
are unknown. Measures include subjective and objective
tools, and generic and disease-specific scales. The past several
years have witnessed an explosion in the number of studies
and the populations of patients with CKD in which various
aspects of HRQOL have been assessed. It is clear that the
many QOL measures are intertwined. A challenge remains to
make these domains clinically meaningful. The meaning of
the MCS remains unclear. Satisfaction and emotional mea-
sures and the functional aspects of HRQOL must be assessed.
Psychologic assessments hold the best promise for accom-
plishing this goal because it is clear psychologic distress,
anxiety, and depressive affect have enormous impact on tra-
ditional HRQOL measures. Recent large studies have shown
associations of measures of HRQOL and important out-
comes, such as risk for hospitalization or death. Differences
in perceived HRQOL may explain differences between sur-
vival in different ethnic and national groups. The role of
satisfaction-based measures, including affect, sense of well-
being, and happiness need to be investigated further. Studies
of QOL are needed in patients with early stages of CKD and in
children. The subjective experiences of burden of illness,
depressive affect, satisfaction with life, and care undoubtedly
are important, however, the challenge remains to assess these
domains in a meaningful way at the level of the individual
patient, and to devise effective interventions to enhance QOL
and extend quantity of life.
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