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1. Introduction 

Patients with end-stage renal disease (ESRD) cannot be cured of their underlying 
conditions. Because the dialysis itself has an important impact on the patient's life-style 
in terms of personal time involved and compliance required, the patient's own 
perception of health or quality of life (QL) is highly relevant for clinical practice. 
Therefore, it is necessary to define, measure, and act on assessments of the patient's 
health that are more broadly defined than life versus death. 

The objectives of the present chapter are 1) to describe the QL concept as it is 
applied in health care; 2) to outline the main methodological problems in assessing 
QL; 3) to review existing QL measures applied in dialysis patients; 4) to identify the 
bottlenecks in QL research in dialysis patients, and 5) to propose directions for future 
QL assessment in dialysis patients, both in research and clinical practice. 

2. The concept of Q L 

The QL-concept has been approached from many perspectives. These include 
physical well-being, the spiritual and psychological approaches, as well as social, 
economic and political aspects.1 However, QL in the context of disease and treatment 
is generally limited to health-related quality of life. Health, according to The World 
Health Organization (WHO), can be defined as "a state of complete physical, 
psychological and social well-being and not merely the absence of disease or 
infirmity".2 Consistent with this definition, there is general consensus that a 
comprehensive description of the QL should at least cover the patient's functioning 
and well-being in the physical, psychological and social domains. The physical domain 
comprises self-care, mobility, physical activity level, pain and other physical symptoms 
experienced as a result of either the disease or treatment. Psychological status includes 
cognitive functioning, emotional status, e.g. anxiety, depression and happiness, and 
also general perceptions of health, well-being and life satisfaction. The social domain 
refers to the ability to get along with others at the level of family, close friends, work 
and the general community, sexuality, and satisfaction with social contacts. '>3 5 

3. Assessment of Q L 

Because of its multidimensional nature the patient's assessment of QL is often 
complex. Nevertheless, many measurement tools or instruments have been developed 
in an attempt to assess this outcome parameter in clinical research, patient care, and 
policy making. Most of the available QL-instruments are structured questionnaires that 
depend on patient's self-report. 

3.1. Basic properties of QL-instruments 

The basic properties of an instrument to consider are its feasibility and its 
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psychometric soundness, i.e. reliability, validity and responsiveness. 

3.1.1. Feasibility 
Measures for use in routine clinical practice need to be short, simple, easy to 
administer and score, and low in cost while longer and more complex instruments 
might be acceptable in the research setting.6'7 Self-administered questionnaires, 
particularly those that are mailed to respondents, are less expensive but have a greater 
likelihood of nonresponse, errors of misunderstanding and missing items. This is 
especially a risk in more severely ill and elderly respondents.8-9 This creates the 
problem of not adequately evaluating QL in a subgroup of patients in which this is 
highly relevant.4 The use of an interviewer avoids these problems to some extent and 
generally allows collection of a larger volume of information and more complex data. 
However, the use of interviewers and their training to minimize interviewer effects is 
more time-consuming and expensive. A compromise between the two modes may be 
to have the questionnaire completed under supervision, or to interview by telephone. 
In subjects where self-reports are difficult to obtain, e.g. patients with dementia or 
other communication disorders, a health-care provider or a significant other (e.g. 
partner, child or other close companion) can be asked to respond on behalf of the 
patient , the so-called proxy approach.8 However, evidence regarding the validity of 
caregiver information is mixed. In general, there seems to be a tendency for caregivers, 
both formal and informal, to underestimate QL, especially in the psychosocial area.1012 

In addition, lower patient-proxy agreement can be expected among those patients for 
whom the need of proxies is most salient.13 

3.1.2. Reliability 
Reliability can be evaluated in terms of homogeneity or internal consistency and 
stability. Statistically, internal consistency is commonly measured by Cronbach's alpha, 
a measure of the weighted average correlation among all the items in a given 
instrument or scale.14 Cronbach's alpha can range between 0 (no correlation) and 1 
(perfect correlation). It is generally accepted that Cronbach's alphas should be in 
excess of 0.70.15 The stability of a self-report measure can be assessed by test-retest 
reliability, which is based on the concordance between measurements in the same 
subject on two occasions with the same instrument.1618 In case of observer-rated 
instruments stability can also be assessed by intra- and interrater reliability. 

3.1.3. Validity 

Validity refers to the degree to which a measure reflects what it is supposed to 
measure.15 Validity can be classified into content, criterion, construct and clinical 
validity. Content validity refers to a subjective review of the extent to which a measure 
covers the health concept.3 For criterion validity the relationship between the measure 
of interest and some superior criterion or 'gold-standard' has to be examined. Since no 
gold-standard measure for QL is present, this type of data does not exist. More 
common are studies of construct validity. Construct validity can be obtained by 
examining the relationships between the measure of interest and measures that are 
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intended to assess similar or dissimilar health concepts (convergent respectively 
discriminant validity).15'17 Finally, clinical validity can be assessed by examining the 
extent to which a given measure is able to distinguish between patients with different 
disease states (within and between diagnoses) and between patient groups and general 
population samples.4'7 

3.1.4. Responsiveness 
Evaluation of therapeutic or other health care interventions is mostly performed with 
repeated assessments of QL over time. For this purpose, a QL measure needs to be 
able to detect small but clinically meaningful intrapatient health changes over time. 
This property is called responsiveness or sensitivity to change.17'19 Due to the absence 
of a 'gold standard' for a relevant change in health status, information about the 
responsiveness of QL measures is scarce. Furthermore, methodological and statistical 
approaches to assess responsiveness are still under debate.20 Some variants are based 
on comparison of score changes obtained with a given QL-measure to the patient's or 
physician's overall impression of change.17-18'21'22 An alternatively proposed strategy is 
to examine whether scores on a measure alter in a certain direction and magnitude in 
parallel with changes in more objective parameters of disease severity, such as physical 
examination and laboratory investigations.23'24 

3.2. Types of QL instruments 

According to their scope and applicability, QL instruments can be classified into 
multidimensional or unidimensional instruments and generic or disease-specific 
instruments.25 The majority of QL-instruments uses a multidimensional approach. 
This has the advantage of allowing determination of the effects of a disease or 
treatment on different aspects of QL. Single instruments that attempt to measure all 
important domains of QL are called health profiles.8 A batter)' of scales for measuring 
particular dimensions or aspects of health can also be used, such as instruments to 
assess cognitive fun cùoning, depression, activities of daily living, or social functioning. 
The use of such a series of specific and often unidimensional measures allows one to 
assess each relevant life domain in depth. This approach has the disadvantage that 
results may not be comparable across studies and that patient-burden with completing 
such a battery may be unacceptable high.4 

Generic instruments are intended to be applicable in a wide variety of conditions, 
patient groups and demographic populations. Therefore, they allow comparisons of 
the impact of disease across groups with different health problems. However, as they 
may not adequately focus on particular concerns and problems of a specific patient 
group, they may not be able to detect relevant and specific health changes over time or 
as a result of an intervention. In contrast, since disease-specific instruments focus on 
problems and concerns associated with specific diseases, patient groups, or areas of 
function, they are more likely to be sensitive for the detection of clinically important 
health changes. However, inherent to their specific nature they do not allow cross-
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diseases comparisons.25'26 

Utility measures are an alternative approach to descriptive QL measures. The utility 
approach is derived from economic and decision making theory and is aimed at the 
valuation of specific levels of health. Utility measures provide a single number (utility) 
between 0 and 1, indicating the patient's preference for their current health state 
relative to death (0) and perfect health (1). As such, the technique combines the 
patient's overall assessment of health status with its value to him or her.27 A major 
advantage of the utility measurement is its amenability to cost-utility analysis. A 
disadvantage of the utility approach is that it does not allow examination of effect on 
different life domains.25 Moreover, important methodological issues concerning the 
methods for generating utilities and their convergence with classic QL measures still 
need to be resolved.4 

3.3. QL instruments used in ESRD 

A wide variety of QL measures has been used in ESRD patients. In this section only 
published, established, multidimensional QL measures will be discussed in more detail. 
Table 1 provides a summary of the most important characteristics of these 
instruments. They include the QL dimensions assessed, mode of administration, time 
to complete, number of items, reference period, perspective, scoring, measurement 
properties and language versions. In the following sections these characteristics will be 
discussed in more detail. 

3.3.1. Generic multidimensional instruments-descriptive 
Three established generic multidimensional instruments in dialysis patients have 
frequently been used: the Sickness Impact Profile, The Nottingham Health Profile, 
and The Medical Outcomes Study 36-item Short-Form Health Survey. 

3.3.1.1. The Sickness Impact Profile (SIP) 
The SIP has been designed as an outcome measure that had to be applicable in various 
patient groups, as well as in populations with different cultural backgrounds. The SIP 
measures perceived changes in behavior judged by a patient as the consequence of 
being sick.28 The questionnaire contains 136 items grouped into 12 categories of 
activities: sleep and rest, feeding, work, home management, recreation and pastimes, 
body care and movement, mobility, ambulation, emotional behavior, 
alertness/intellectual behavior, communication and social interaction. Endorsed 
statements are summed using item weights reflecting the degree of dysfunction. Apart 
from category scores, scores from three categories can be combined into a physical 
dimension, and four category scores can be combined into a psychosocial dimension. 
Finally, a total SIP-score can be calculated. Patients are asked to consider their current 
state that day and to determine which statements describe themselves and are related 
to their state of health. Examples of SIP items are: "I walk shorter distances or stop to 
rest often", "I act irritable and impatient with myself, for example, talk badly about 
myself, swear at myself, blame myself for things that happen", "I isolate myself as 
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much as I can from the rest of the family". 
The SIP has been found reliable and valid in various patient and general 

populations.28"30 Information on its responsiveness to changes in health status is 
mixed.3134 A drawback of the SIP is its relative insensitivity in populations with mild 
disease impact.35 

The SIP has been used extensively in dialysis patients to assess QL.3 6 5 1 Internal 
consistency of the SIP appeared to be acceptable42. Construct validity was supported 
by correlations in the hypothesized direction between SIP scales and other instruments 
measuring similar or dissimilar health aspects.41.42 In addition, the SIP has been shown 
to be able to discriminate between dialysis patients and general population samples36 

and between patient groups with regard to age, comorbidity and the degree of 
anemia.43'45'51 The responsiveness of the SIP is illustrated by the improvements that 
were found for several SIP subscale scores before and after transplantation.38 Total 
SIP scores improved after successful treatment of anemia with erythropoietin (EPO), 
but the separate (sub)scale scores, showed inconsistent patterns.37'46.47.49.50 Due to its 
length the SIP is most suitable for cross-sectional studies. Recently a short version of 
the SIP, containing 68 items divided over six categories, has proven reliable.52 

3.3.1.2. Nottingham Health Profile (NHP) 
The N H P has been developed as a measure of perceived health for use in population 
surveys. The first part of the questionnaire consists of 38 items, scored 'y es ' / 'no ' , 
grouped into six scales: physical mobility, energy, pain, sleep, social isolation and 
emotional reaction. Weighted sum scores are calculated for each scale. The second 
part comprises seven 'yes ' / 'no' items that are not summed but considered separately. 
It assesses the impact of health on seven life areas: jobs around the house, home life, 
social life, sex life, hobbies, holidays and employment. No reference period is 
specified. As some of the items of part 2 seldom apply to all respondents, application 
of part 2 has been discouraged by The European Group for Quality of Life and 
Health Measurement.53 Examples of items of part 1 are: "I have trouble getting up and 
down stairs and steps", "The days seem to drag", "I feel I am a burden to people". 

Reliability and validity have been reported,5456 responsiveness studies are 
inconsistent.57-58 Like the SIP, the N H P lacks sensitivity in respondents with less 
severe health problems.59'60 

The N H P has been used in a small number of renal failure studies.42.6166 

Satisfactory reliability has been shown.42-62 Validity was shown by correlations of the 
physical and psychological scales in the expected direction with other measures of 
physical and psychological functioning.42 Furthermore, improvements in energy, 
physical mobility and emotional well-being and reduced limitation in looking after 
home, social life, sex life and hobbies have been found with E P O therapy.61-63.64 

Compared to the SIP, the N H P was found to be somewhat more reliable and feasible, 
i.e., shorter and less difficult, in a sample of dialysis patients.42 In line with the 
intentions of the constructors, the N H P was found to be a measure of perceived 
health, while the SIP is a more functional measure. 



38 Chapter 3.1 

S •v 3-

8 u 

ri rf o 
a 

S U 

'H 
a 
0 
a 

01 
•è 
c1 

Q -S •a e 
c 
•S w 

SP'E -
•3 .g O 

- a 
a eu 

H 
S -

g a sr s 
u) S 

J3 

6 s» c n Ü ' d S « S. n 2 3 S 3 o g 

+1 B H ö 

a a & S & S 
•S -° a » a o "a w •" 3 S* 
^ ^ + +1 ^rt ^ 

PU ci > eJ 

a 
2 3 

I'S s 

S w s 

+ + 

•S -° a 
™ a ^ 

fco! > î 

O -o M 
v g 'S 

T3 
O 

H 6 
C 

u 6 CL 

on U3 
f > r- "-* ^ 

eu eu c eu 

eu H x "2 
, *. îJ j j «j a ô a 

SU M 
a « 2 E 

< 

a: 

'bû : 

c D 
I ô  
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3.3.1.3. The MOS Short Form 36 (SF-36) 
The SF-36, also known as the RAND-36 Item Health Survey, has been developed to 
meet a need for short and yet comprehensive measures that can be used in clinical 
settings and in studies that are unable to afford the use of longer measures.67"69 The 
SF-36 consists of eight multi-item scales: physical functioning, role limitations caused 
by physical problems, bodily pain, general health perceptions, mental well-being, role 
limitations caused by emotional problems, social functioning and vitality 
(energy/fatigue). The first four may be combined as a physical component score and 
the last four as a mental component score.70 Item response options vary between 2 
and 6. Patients are asked to rate the effect of their health on their life during the last 
four weeks (standard version) or during the last week (acute version). Scores are 
summed for each scale. Examples of items are: " Does your health now limit you in 
climbing several flights of stairs?", "How much time during the past 4 weeks have you 
felt downhearted and blue?", "During the past 4 weeks, to what extent has your 
physical health or emotional problems interfered with your normal social activities 
with family, friends, neighbors or groups?". 

The SF-36 has been proven to be both reliable and valid in various general and 
patient populations.59,69,71-73 The SF-36 was capable to detect improvement in health 
status after heart valve and hip replacement,32-74 and in surgical clinical trials.75 It was 
also responsive to changes in perceived health status over time in common clinical 
conditions, such as menorrhagia, peptic ulcer, low back pain and varicose veins.76 

In the dialysis context the SF-36 has been used both for investigational purposes 
and for individual patient monitoring.10'63-77-85 Internal consistency of the SF-36 in 
dialysis patients has been reported.77-80-84 The SF-36 discriminates between dialysis 
patients and general population samples,63-77-79-83-84 between dialysis and transplanted 
patients, between patients with varying degrees of comorbidity79 and between known-
group classifications such as length of hospital stay and number of medications used.77 

In addition, the SF-36 has been able to detect improvements in health status with 
correction of anemia by EPO therapy.63-81 The questionnaire is short and easy to 
administer and has a high patient acceptance.80 Teams from dialysis programs in the 
USA have reported promising experience in using SF-36 responses as a tool in 
individual-patient monitoring.80-84 

3.3.2. Disease-spedfic multidimensional instruments-descriptive 
A number of attempts, some more structured than others, have been made to 
construct instruments that are specifically focused on the QL impact of ESRD and its 
treatment e.g. references no. 47,77,86-94. Three selected, well-documented, 
multidimensional ESRD-specific instruments will be discussed here in depth. 

3.3.2.1. Parfrey 's-lnstrument 

The intention of Parfrey and co-workers was to develop an ESRD-specific instrument 
for use in the evaluation of various ESRD therapies.92-95-96 This instrument, a battery 
of eight scales, includes an ESRD-specific symptom and affect scale and six generic 
scales addressing: mental well-being (Campbell's indices of General Affect, Life 
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satisfaction and Well-being97), overall physical and mental independence (the Spitzer 
Subjective Quality of Life Index98), activity, daily living, health, support and outlook, 
(the Spitzer Concise Quality of Life Index98) and functional impairment (Karnofsky 
Performance scale99). The latter two scales are clinician-rated, while the other scales 
are self-rated. The symptom scale includes one individual-specific symptom and 11 
preselected symptoms, identified by interview of 226 ESRD patients (e.g. tiredness, 
cramps, itchiness). The affect scale consists of twelve emotions, which the researchers 
considered to influence ESRD patients' well-being (e.g. faith, helpless, fed up). 
Patients are asked to rate each symptom and affect on a scale of 1 (very severe) to 5 
(absent). Patients are asked to refer to the previous few weeks. Sum scores are 
calculated for each scale. A well-trained interviewer is necessary to administer the 
questionnaire, which takes about 20 minutes.92 

Intra- and interrater reproducibility was established and the instrument was found 
to be able to discriminate between dialysis and transplant patients with respect to 
physical aspects of QL. Responsiveness was supported by improvement in scores in 
dialysis patients after successful transplantation and unchanged scores in maintenance 
dialysis and transplant patients.92.96 An advantage of Parfrey's instrument is the 
inclusion of generic instruments. This allows comparison with other (patient) 
populations. A limitation is its need for well-trained interviewers. So far, this 
instrument has not been used by other research groups. 

3.3.2.2. The Kidney Disease Questionnaire (KDQ) 
The K D Q has been developed for use in clinical trials in hemodialysis 
patients.37'46'47'100 Potential relevant items were identified by interviewing patients and 
health care workers and review of existing QL measures. Next, 50 hemodialysis 
patients were asked to rank the importance of each item using a five-point scale. The 
items that were found to be most important to them, were retained in the final 
questionnaire. This questionnaire contains 26 items in five dimensions: physical 
symptoms, fatigue, relationships with others, depression, and frustration. The physical 
symptoms scale comprises six individual-specific symptoms. Patients are asked to 
consider the last two weeks. For example, an item of the fatigue dimension: "How 
often during the past two weeks have you felt low in energy?". All items are scored on 
a 7-point rating scale. Each dimension score represents the average of all items in the 
concerning dimension. 

Performance characteristics of the K D Q were assessed in a clinical trial of E P O 
treatment. The K D Q scores were found to be reproducible and to display construct 
validity when compared with scores on the SIP, the Time Trade Off instrument (see 
section 3.3.3) and an exercise stress test. Moreover, the K D Q appeared to be more 
sensitive to change in patients receiving E P O treatment than the other outcome 
measures used.37.46'47 The K D Q was reported to be well-accepted by patients. Its 
administration time ranged between 10 and 15 minutes.47 The K D Q is only applicable 
in hemodialysis patients. A similar transplant version, the Kidney Transplant 
Questionnaire has been developed by the same authors.91 Allowing patients to select 
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the symptoms of greatest concern to them enhances the responsiveness and patient 
acceptance, but limits the possibility of aggregating data across patients and studies.101 

Like Parfrey's instrument, the K D Q has not yet been used by other research groups. 

3.3.2.3. The Kidney Disease Quality of Life Instrument (KDQOT) 
The original 134-item K D Q O L is a self-report instrument that includes the SF-
36/RAND-36 as a generic core, supplemented with multi-item scales targeted at 
particular problems of individuals with kidney disease and on dialysis: 
symptoms/problems, effects of kidney disease on daily life, burden of kidney disease, 
cognitive function, work status, sexual function, quality of social interaction and sleep. 
Also included were multi-item measures of social support, dialysis staff 
encouragement, patient satisfaction and a single-item overall rating of health. The 
selection of the disease targeted items was based on discussion groups with patients, 
dialysis staff and review of the literature.77 For most items patients are asked to refer 
to the past four weeks. For some items no specific reference period is stated. Items in 
the same scale are averaged together to create the scale scores. Examples of items are: 
"During the past 4 weeks, to what extent were you bothered by cramps?", "How much 
does kidney disease bother you in your ability to travel?", "I feel frustrated dealing with 
my kidney disease". 

Internal consistency and validity of the K D Q O L were supported in a population 
of 165 dialysis patients in the USA.77 As the length of the K D Q O L was expected to be 
a drawback for practical use, the KDQOL-Short Form (KDQOL-SF) has been 
developed. The KDQOL-SF includes the SF-36/RAND-36, supplemented with 43 
items covering the same disease targeted aspects as the original form. The K D Q O L -
SF has been found to be well accepted and quick to complete (16 min).102 Support for 
internal consistency and validity has been provided in a sample of 165 dialysis patients. 
Evaluation of its responsiveness is currently ongoing.103 Like Parfrey's instrument the 
inclusion of a generic core allows comparison with other disease states and general 
population samples. Compared to the K D Q and Parfrey's instrument the K D Q O L is 
more comprehensive in scope. Moreover, the KDQOL-SF has been translated in 
several languages and is currently included as an outcome measure in large-scale 
(multi-)national trials. 

3.3.3. Utility measures 

Unlike the descriptive approaches, utility measurements in dialysis patients are 
rather limited. This may be explained by the fact that empirical work in utility 
measurement has not yet reached the same stage of development as descriptive QL 
measurement.104 Since the Time Trade Off (TTO) technique has been applied in a 
number of QL studies in ESRD patients,37.44.46.48.87.105107 it will be discussed here in 
somewhat more detail. 

3.3.3.1. The Time Trade Off (TTO) 

In the TTO approach the respondent is asked how many years of perfect health he or 
she would be willing to trade for their current health.46 The choices are presented in a 
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standardized manner by a trained interviewer using visual aids. The expected choice is 
a life time in full health. By reducing the time of perfect health and leaving the time in 
the suboptimal health state fixed, a point can be determined in which the patient no 
longer can make a preference choice.103 This indifference point is called the utility. For 
example, an ESRD patient may rate being in his or her current health state for 10 years 
as equivalent to perfect health for 5 years. This would result in an utility of patient's 
current health state of 0.5 on a 0 to 1 utility scale, where 0 denotes death and 1 perfect 
health.103 

The T T O approach has been described as a reliable and valid method in ESRD 
patients.105-106 The T T O appeared sensitive to changes in QL after successful 
transplantation48'107 but insensitive to improvement in K t / V dose87 and E P O 
therapy.37-46 The fact that various methodological problems in utility measurements 
still have to be resolved, together with the relatively high patient-burden and the need 
of well-trained interviewers limit the use of the TTO. 

3.4. Choosing the appropriate OL instrument 

The choice of the appropriate QL instrument is dependent on the objective of 
measurement and the clinical context. Also the dimensions considered most relevant, 
the measurement properties of the instrument and available resources are important. 

As discussed earlier, instruments for use in patient care need to be short and easy 
to administer, simple to score and interpret and low in costs. Lengthier and more 
complex questionnaires may be applicated in the research setting. Regarding 
measurement properties, reliability and validity are always important. The importance 
of responsiveness to change will depend on the purpose of assessing QL. For 
example, in longitudinal studies and clinical trials with repeated measurements, 
responsiveness is an additional essential feature. 

Health profiles carry the risk that, simply by chance, a significant effect is found in 
one or more dimensions, because many variables are tested. A single aggregate score 
avoids this statistical problem of multiple testing and is therefore preferred in clinical 
trials. However, as the same overall score can be arrived at in different ways, they may 
obscure important variability in treatment-dimension interactions.6 

Another consideration is whether to use a generic or a disease-specific measure. 
Generic instruments may not be adequately sensitive to the specific QL concerns of 
the dialysis patient. In contrast, disease-specific measures, by using dialysis patient 
experience in their development, are likely to be more relevant and more responsive to 
clinically relevant disease activity. This makes them more appropriate when the 
objective is to identify effects that dialysis patients experience when a new therapy is 
introduced. However, disease-specific instruments give limited opportunity for the 
establishment of the relative burden of different diseases and the relative merit of 
différent interventions in various diseases. Therefore, generic instruments are likely to 
be of greatest interest to third party payers and policy makers, while disease-specific 
instruments may be most suitable in clinical trials and patient care. 
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Utility measures are particularly relevant if the economical implications of an 
intervention are a major focus of investigation.8 However, various methodological 
problems in utility measurements have yet to be resolved.4 

From the preceding discussion it can be concluded that no single best instrument 
exists. In line with others,6'26'108 we consider the combination of a validated 
multidimensional generic and disease-specific instrument the preferable approach in 
most situations. 

4. Results of QL studies in ESRD 

From the early days of dialysis an abundance of papers have addressed the QL of 
ESRD patients. Despite all these research efforts, the answer to the question which 
treatment should be recommended to which patients is still lacking. Recent reviews 
have summarized the results of the majority of studies.109115 

The aim of the present review therefore, was not to repeat the work already done 
by others, but to tabulate in a systematic way the methodological properties of former 
studies such as the design, sample size, dimensions of QL assessed, and allowance for 
case mix differences. The term case mix is used to describe those factors that vary in 
groups being compared, that might affect the types of treatment outcome. m This 
approach was chosen to identify the bottlenecks in the interpretation of the various 
studies. We focused only on studies from the last decade. The older studies were 
excluded because they were conducted before the era of important technological 
advances, including improved hemodialysis, establishment of peritoneal dialysis on a 
large scale, introduction of the immunosuppressant cyclosporine and last but not least 
erythropoietin. Studies not published in the English language and not published in 
medical journals or journals of the psychosocial sciences were also excluded. Finally, 
interim analyses and studies designed for the sole purpose of assessing measurement 
properties of new QL tools were excluded too. As a comprehensive review is 
impossible in this limited space, representative examples of the various QL studies in 
ESRD patients are presented. 

The results of the selected studies are summarized in Tables 2 and 3. Overall, the 
picture emerges that QL of successfully transplanted patients is superior to that of 
patients on dialysis treatment. Among dialysis patients, approximately half of the 
comparative studies of home hemodialysis (HHD), in-center hemodialysis (CHD) and 
peritoneal dialysis (PD) favored H H D over CHD and PD, while the other studies 
suggested QL of these modalities be similar. No differences in QL were found in the 
great majority of comparisons of patients treated by CHD or PD. The other studies 
suggested either CHD or PD patients to attain a higher QL. With the exception of one 
study,117 all comparisons of QL between dialysis patients and general population 
samples reported that QL of dialysis patients was substantially impaired, especially 
regarding the physical dimension. 

The impact of adequacy of dialysis on QL has only recently received attention. N o 
association has been found between Kt /V and QL.51'78'83.85.118 A small positive 
association has been observed between the normalized protein catabolic rate (nPCR) 
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and physical functioning78-83 and bodily pain.83 However, Moreno et al.51 found no 
association between PCR and QL. Additionally, univariate analysis of a small sample 
of CAPD patients78 showed that patients with a total creatinine clearance (Ccr) of 65 
L/week/1.73m2 or higher reported greater vitality than patients with a Ccr of less than 
65 L/week/1.73m2. 

With the exception of only one randomized, placebo-controlled clinical trial,37 

information on the effect of E P O on QL is derived from non-randomized studies 
including a large, controlled, phase IV study,63 a large scale phase III study64 without a 
concurrent control group and numerous small-scale studies with no or improper 
control groups.«.50,61,119,120 E x c e p t from one small study,61 all studies were done in 
hemodialysis patients. A beneficial effect of E P O was observed on physical aspects of 
QL, especially regarding energy level. The effect on the social and psychological 
aspects of QL appears less dramatic and less consistent (Table 3). Proper evaluation of 
the optimal dosage of E P O to provide a maximum enhancement of QL with minimal 
risk of adverse events of E P O therapy, such as hypertension or vascular access 
clotting, is indicated. 

The lack of agreement between the comparative studies of QL of the various 
treatment modalities may partially be explained by differences in definition of QL and 
tools to assess QL. Though it can not be directly inferred from Table 2, definition of 
QL in the late eighties and early nineties was heavily weighted on psychosocial well-
being and life satisfaction while less attention was paid to functional aspects. In 
addition, a wide array of measures, validated or not, was used. In more recent years a 
trend is present towards a more multi-faceted assessment of QL in functional, well-
being and satisfaction terms, with the application of established multidimensional 
instruments, such as the SIP and SF-36. 

Another possible critical issue contributing to the lack of conclusive evidence, is 
the fact that all comparative studies of QL of ESRD patients in different modalities 
were observational, cross-sectional, non-randomized comparisons. Inherendy, the 
various groups were probably heterogeneous with respect to case mix. As ESRD is the 
terminal condition of very different diseases and disease processes, and the choice of 
treatment modality depends on both medical and non-medical factors,112'121 case mix is 
an important issue in comparative studies in ESRD patients.112 The fact that patients 
sometimes change their modality of treatment for both medical and non-medical 
reasons further complicates this issue. Therefore, not only the cross-sectional nature 
but also the timing of studies may be a critical issue in itself. Assessment early in the 
course of treatment may include patients who are unsatisfied and likely to switch 
modality.113 On the other hand, assessment later in the course of treatment may 
overestimate QL as patients who do less well may have died or switched from 
modality. Furthermore, patients who have experienced a prior therapy have more 
points of reference available: i.e. the period prior to ESRD, the period with their 
former treatment, the time their transplant failed or the period after a successful 
transplant. Moreover, the option of changing modality will be less available to patients 
who have already experienced another treatment and found it unsatisfactory.122 
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The importance of allowing for case mix is illustrated by the fact that significant 
differences in QL between different dialysis modalities disappeared, once adjustment 
for case mix was made.43'45'51'83-122425 In one study, the rank order of dialysis modalities 
in terms of QL even changed after allowing for case mix.45 Table 2 shows that case 
mix adjustment differed between studies. Some included the full range of 
sociodemographic, primary kidney disease, comorbidity, anemia and therapy 
history,51-83 others only assessed a few variables.«,45,82,85,88,122-127 About one third of the 
studies did not take case mix differences into account.36.78.79.117.118.128 13° Age,43.45-51.123-125 

the presence of diabetes mellitus43.45'51 as well as other co-existent 
conditions43'45'51'83'117'123-125 are the most consistently mentioned explanatory factors of 
impaired QL. Gender51'117 and education43'51 are other case mix variables that have 
been reported to influence QL independently. Recently, lower residual renal function 
was observed to be independently associated with worse QL.8 3 However, as to our 
knowledge this factor has only been studied once, further data on the effect of residual 
renal function on QL are necessary. Furthermore, results of intervention studies, 
presented in Table 3, showed that improvement of anemia with E P O significandy 
improved QL, especially regarding the energy level. This evidence underscores the 
need to adjust for the level of anemia in comparisons of QL of treatment modalities. 
So far, only two comparisons of treatment modalities reported adjustment for the level 
of anemia.51'83 Studies that did not consider level of anemia may reflect the adverse 
effects of anemia rather than uremia or its treatment.111 

Not only the type but also the definition of case mix variables considered differed 
among studies. Mosdy, comorbid status was assessed by the presence of preselected 
types of co-existent diseases,43'85'117 and/or summing the number of co-existent 
conditions, each condition equally weighted.45'83'123-125 Only a few studies focused on 
the severity of co-existent diseases.51-130 As the number and type of co-existent diseases 
assessed varied, comorbid status cannot simply be compared across studies. 
Adjustment for therapy history varied between length of time since ESRD onset,43 

length of time on ESRD treatment,88'123 length of time on dialysis,51'85'126'127 length of 
time on current treatment modality43'123 and history of a failed transplant.43-51'122"124 The 
effect of switching dialysis modality has only been studied once.122 '124 In a small 
sample of CAPD patients, patients who had experienced only CAPD reported 
somewhat higher QL than patients with previous hemodialysis treatment. Experience 
of a failed transplant had a detrimental effect on QL in one study,123 but no such 
influence was observed in another one.43 In the study of Simmons et al.122'124 an effect 
of a previous failed transplant was only suggested in CAPD. Length of time on current 
treatment was not associated with QL in patients who were stabilized on current 
treatment modality for a year or longer.43 In contrast, others observed that length of 
time on dialysis was associated with higher psychological distress.126 The remaining 
studies presented in Table 2 adjusted for time on dialysis or failed transplant, but did 
not report the specific effect of therapy history on QL. Therefore, supplementary data 
on effect of therapy, especially regarding switching of dialysis modalities are required. 

Apart from the various definitions and assessment tools of QL and the cross-
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sectional study designs, the small sample size of many studies may have attributed to 
the absence of firm conclusions on the QL of ESRD patients, except for being worse 
than the general population. 

4. Conclusions and future directions 

Uncertainty with regard to the clinical significance of differences in QL will remain, 
until multi-center randomized trials comparing the different dialysis modalities are 
completed. The same holds true with respect to the effect of adequacy of dialysis. 
However, randomized allocation to dialysis modality is hard to achieve. In the absence 
of randomized trials, longitudinal multi-center cohort studies starting at or near the 
date of the initiation of treatment and following patients for a considerable amount of 
time are the best alternative. Suitable adjustment for case mix differences should be 
made, to provide that prognostically similar groups are compared. The case mix 
variables that should at least be considered are age, gender, education, socio-economic 
status, the level of anemia, residual renal function, therapy history, primary kidney 
disease as well as the presence and severity of co-existent conditions. Regarding 
severity of illness, the assessment is still not well-established, either in the general 
hospital setting or in ESRD-specific settings.101 Encouraging results have been 
reported on medical record based indices, such as The Index of Co-Existent Disease 
(ICED)101."6.131 and The DUKE Severity of Illness Checklist (DUSOI)101.132. Recently, 
a patient self-report measure originally developed to assess severity of diabetes and 
comorbidity in diabetes patients, has been suggested suitable for use in ESRD-
patients.133 However, further evaluation is necessary. In addition, more insight is 
needed into both the physician and patient preferences for dialysis modalities, to 
minimize the effect of selection bias in the evaluation of different treatment 
alternatives. 

In our review we have focused only on published, validated instruments. To our 
knowledge, results of currently ongoing evaluation of other instruments for use in the 
dialysis setting, such as The Dartmouth C O O P Charts, The D U K E Health Profile, the 
CHOICE Health Experience Questionnaire and the Renal-Dependent Quality of Life 
Questionnaire, seem to be promising.101.134 

We conclude that QL assessment should regularly be performed in the clinical 
monitoring of ESRD patients. This assessment should preferably consist of the 
combination of a generic and a disease-specific instrument. Since the disease-specific 
KDQOL-SF incorporates a well-established generic core (SF-36/RAND-36), is well-
accepted by patients, short to complete and translated in several languages, we 
consider this instrument as a clinical suitable and promising QL measure. 
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Abstract 

Purpose: The aim of the present multicenter study was to assess quality of life of Dutch 
dialysis patients three months after the start of chronic dialysis treatment. The quality of life 
was compared with the quality of life of a general population sample and the impact of 
demographic, clinical, renal function and dialysis characteristics on patients' quality of life 
was studied. 
Methods: New end-stage renal disease (ESRD) patients who started on chronic hemodialysis 
or peritoneal dialysis in 13 dialysis centers in the Netherlands were consecutively included. 
Patients' self-assessment of quality of life was measured by the SF-36, a 36-item Short Form 
Health Survey Questionnaire encompassing eight dimensions: physical functioning, social 
functioning, role-functioning physical, role-functioning emotional, mental health, vitality, 
bodily pain and general health perceptions. 

Results: One hundred twenty hemodialysis and 106 peritoneal dialysis patients completed the 
SF-36. Quality of life of hemodialysis and peritoneal dialysis patients was substantially 
impaired in comparison to the general population sample, particularly with respect to role-
functioning physical and general health perceptions. Mean role-functioning physical and 
general health perceptions scores of the hemodialysis patients corresponded with the lowest 
scoring 8% and 12%, respectively, of the reference group. Mean role-functioning physical 
and general health perceptions scores of the peritoneal dialysis patients corresponded with 
the lowest scoring 10% and 12%, respectively, of the reference group. Hemodialysis 
patients showed lower levels of quality of life than peritoneal dialysis patients on physical 
functioning, role-functioning emotional, mental health and pain. However, on the 
multivariate level, we could only demonstrate an impact of dialysis modality on mental 
health. A higher number of comorbid conditions, a lower hemoglobin level and a lower 
residual renal function were independently related to poorer quality of life. The variability of 
the SF-36 scores explained by selected demographic, clinical, renal function and dialysis 
characteristics was highest for physical functioning (29.7%). Explained variability of the 
other SF-36 dimensions ranged from 6.9% for general health perceptions to 15.4% for 
vitality. 

Conclusions: Quality of life of new ESRD patients is substantially impaired. Comorbid 
conditions, hemoglobin and residual renal function could explain poor quality of life only to 
a limited extent. Further research exploring determinants and indices of quality of life in 
ESRD is warranted. From a clinical perspective, we may conclude that quality of life should 
be considered in the monitoring of dialysis patients. 
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Introduction 

Health-related quality of life is a multidimensional, patient-centered, dynamic concept 
encompassing physical health and symptoms, functional status, mental well-being and 
social functioning.1 Studies comparing quality of life between dialysis patients and general 
population samples have not yielded conclusive results. Some studies have found quality 
of life of dialysis patients to be inferior to quality of life of the general population;2"6 

others,7"9 however, have not observed a difference. In addition, comparisons of quality of 
life between hemodialysis and peritoneal dialysis did not indicate one of these to be clearly 
superior.10"15 These inconsistent results may have been caused by small sample sizes and 
the cross-sectional study design of these studies. The latter leads to heterogeneous 
treatment groups with respect to the duration of therapy and a divergent therapy history. 
In addition, insufficient control of background characteristics and the use of different 
definitions and assessment methods of quality of life may have attributed to the 
inconsistent results. Finally, it recently became clear that use of recombinant human 
erythropoietin significantly improves quality of life.16.17 Therefore, the value of studies 
conducted before the availability of erythropoietin that did not adjust for the level of 
anemia, is questionable. 

Quality of life assessment in reasonable numbers of chronic dialysis patients with a 
multidimensional, reliable and validated instrument is needed. In studies from the United 
States, the United Kingdom, and the Netherlands, the 36-item Short Form Health Survey 
Questionnaire (SF-36) has been found to satisfy these requirements.1821 Moreover, the 
SF-36 recently has been shown to be applicable to dialysis patients.25 However, these 
latter studies were conducted in limited patient groups and no adjustment was made for 
patient and dialysis characteristics. 

The aim of the present multicenter study was to assess quality of life, using the SF-36, 
of Dutch patients with end-stage renal disease (ESRD), who were newly started on 
chronic dialysis treatment. The quality of life of these patients was compared with the 
quality of life of a general population sample, and demographic, clinical, renal function 
and dialysis characteristics, associated with quality of life, were identified. 

Patients and methods 

Patients and procedures 
Between October 1, 1993 and April 1, 1995 new ESRD patients, aged >18 years, who 
were started on chronic hemodialysis or peritoneal dialysis in 13 Dutch dialysis centers, 
were consecutively included. These 13 dialysis centers comprise 27% of the total number 
of dialysis centers, that treat adult patients in The Netherlands. 

The following major categories of data were analyzed: demographic, clinical, renal 
function, dialysis and quality of life. These data were collected from each subject 3 
months after the start of chronic dialysis treatment. The choice for performing all 
measurements at 3 months was made because the mode of dialysis treatment usually has 
stabilized by this time. Hence, measurements at 3 months are less likely to be influenced 
by metabolic instability than at the initiation of treatment. 
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Demographic, clinical, renal function, and dialysis characteristics 
Demographic variables studied were age, sex, marital status, level of education and 
employment status. Clinical characteristics comprised primary kidney disease, 
comorbidity, use of erythropoietin, hemoglobin and serum albumin concentration. Renal 
function and dialysis characteristics comprised residual renal function, dose of dialysis in 
terms of dialysis-related urea clearance, and protein catabolic rate (PCR). 

Primary kidney disease was classified according to the European Dialysis and 
Transplantation Association-European Renal Association (EDTA-ERA)-Registry. "Renal 
vascular disease" refers to renal vascular disease excluding vasculitis and comprises the 
following subcategories: renal vascular disease, type unspecified, renal vascular disease due 
to malignant hypertension (no primary renal disease), renal vascular disease due to 
hypertension (no primary renal disease) and renal vascular disease, classified. Comorbidity 
was defined in terms of presence of non-renal diseases at the time of commencing renal 
replacement therapy or in the medical history. It was divided into three major categories: 
cardiovascular comorbidity, diabetes mellitus and malignancy. In addition, the total 
number of comorbid conditions was calculated for each patient. 

Residual renal function (residual glomerular filtration rate [rGFR]) was calculated as 
the mean renal clearance of urea and creatinine. The removal of urea by dialysis was 
expressed as the dialysis Kt/Vurea. In the hemodialysis patients, dialysis Kt/Vurea was 
calculated by the equation of Daugirdas.22 To obtain the weekly Kt/VUrca, this number 
was multiplied by the number of treatments per week. The volume of distribution of urea 
(V) was estimated as 55% of body weight. This estimation was also used in all other 
calculations. In the peritoneal dialysis patients dialysis Kt/Vurea was calculated as the 
peritoneal Kt/Vllrca per 24 hours multiplied by 7. The normalized PCR (nPCR) was 
calculated according to Daugirdas22 in the hemodialysis patients. In the peritoneal dialysis 
patients, it was calculated as nPNA according to the equation of Bergström et al.23 The 
nPCR and nPNA reflect the protein intake in metabolically stable patients. The 
hemodialysis patients collected all urine during an interdialytic interval. Blood samples 
were taken before and after the dialysis preceding this interval and at the end of this 
interval. The peritoneal dialysis patients collected urine and dialysate during a 24 hour 
period. A blood sample was taken during the collection period. Urea and creatinine in the 
plasma, urine and, in peritoneal dialysate were determined. 

Quality-qf-life assessment 

Patients' self-assessment of quality of life was measured by the MOS SF-36.18"21 The SF-
36 is a generic multidimensional instrument consisting of eight multi-item scales 
representing: (I) physical functioning (extent to which health limits physical activities such 
as self-care, walking, and climbing stairs), (2) social functioning (extent to which physical 
health or emotional problems interfere with normal social activities), (3) role-functioning 
physical (extent to which physical health interferes with work or other daily activities), (4) 
role-functioning emotional (extent to which emotional problems interfere with work or 
other daily activities), (5) mental health (general mental health including depression, 
anxiety, behavioral-emotional control, general positive affect), (6) vitality (feeling energetic 
and full of pep versus tired and worn out), (7) bodily pain (intensity of pain and effect of 
pain on normal work, both inside and outside the home), and (8) general health 
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perceptions (personal evaluations of current health, health outlook and resistance to 
illness). SF-36 scores of our ESRD population were compared with the SF-36 scores of a 
general Dutch population sample (n= 1,063; age range, 18-89 years; 35% male) as 
described by Van de Zee et al.21 SF-36 scores were transformed to a scale of 0-100, a 
higher score indicating a better quality of life state. 

Statistical analysis 
Either t-statistics or chi-square statistics (Fisher's exact test, when appropriate) were 
applied for independent groups comparisons. Differences between the mean SF-36 scores 
of the hemodialysis and peritoneal dialysis patients with those of the reference population 
were converted to mean standard scores. Standard scores were calculated by dividing the 
difference between a given mean SF-36 score of the dialysis group and the mean SF-36 
score in the reference group by the standard deviation of SF-36 scores in the reference 
group. The standard scores indicate how many standard deviations the observed SF-36 
scores of dialysis patients fall below the scores of the reference population (with the 
scores of the reference population set at zero). Univariate relationships between 
demographic, clinical, renal function and dialysis characteristics on the one hand, and SF-
36 scores on the other hand were assessed by Student's t-test, one way ANOVA, or 
Pearson's correlation coefficient. As values of dialysis-related urea clearance are not equal 
by technique origin, univariate relations were assessed for each treatment modality 
separately. All significant characteristics (set at P< 0.20) identified from univariate analysis 
were studied with multiple linear regression (with a stepwise forward selection strategy), 
using the F-statistics with P=0.05 as the criterion level for selection. To search for 
violations of necessary assumptions in multiple regression, normal plots of the residuals 
of the regression models were produced. Furthermore, the influence of outliers (Cook's 
distances) and possible presence of collinearity (Tolerance/Variance Inflation Factor 
statistics) were assessed. All analyses were made with SAS for Windows 6.10 (SAS 
Institute Inc, Cary, NC, USA). 

Results 

Characteristics of participants and nonparticipants 
Two hundred fifty ESRD-patients were available for the study. Of these patients, 226 
(90.4%) completed the SF-36. Twenty-four patients did not complete the SF-36 because 
they did not speak the Dutch language sufficiently and/or were not able to read and fill 
out the questionnaire by themselves. Except for a lower proportion of males and a lower 
hemoglobin level (P<0.05), nonparticipants were comparable to the participants. In the 
participating hemodialysis patients mean age was slightly higher, employment rate was 
lower, prevalence of malignancy was higher, dialysis-related Kt/Vurea was higher, and 
nPCR was lower than in the participating peritoneal dialysis patients (P<0.05; Table 1). 

Comparison of quality of life between the ESRD'patients and a general population sample 
In Table 2, mean SF-36 scores of the ESRD patients according to treatment modality and 
the general population sample are shown. Both hemodialysis and peritoneal dialysis 
patients perceived their quality of life as worse than the general population sample on all 
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Table 1. Dialysis modality in relation to demographic, clinical and dialysis characteristics. 
Hemodialysis Peritoneal dialysis 

(n=120) (n=106) 

Demographic 
Age (yr)*, mean+SD (range) 59.3 ±15.5(1? .-86) 52.3 + 14.0 (20-79) 
Male 57% 65% 
Marriedt 68% 79% 

Employed* 16% 38% 
Educational status* 

Low 64% 52% 
Intermediate & high 36% 48% 

Clinical 
Primary kidney disease 

glomerulonephritis 10% 18% 
interstitial nephritis 18% 13% 
cystic kidney disease 13% 10% 
renal vascular, excluding vasculitis 25% 23% 
diabetes mellitus 13% 15% 
other multisystem diseases 8% 9% 
others/unknown 13% 12% 

Number of comorbid conditions, mean ±SD (range) 2.2 + 1.5 (0-8) 1.9 ± 1 . 4 (0-7) 
Type of comorbidity 

cardiovascular 73% 73% 
malignancy" 10% 3% 
diabetes mellitus 16% 19% 

EPO* 83% 67% 
Hemoglobin (g/dL)", mean+SD (range) 9.9 ± 1 . 4 (5.9-14.0) 11.2 + 1.4(7.6-14.3) 
Serum albumin (g/dL) 3.8 ± 0 . 5 (2.7-4 .6) 3.7 ± 0 . 6 (2.2-5.1) 
Renal function & dialysis adequacy, mean+SD (range) 
Residual GFR (ml/min) 3.1 ± 2.6 (0.0-14.6) 3.3 ± 2.4 (0.0-10.5) 
Dialysis Kt/Vur„* 2.7 ± 0.9 (0.6-5. 5) 1.5 ± 0 . 4 (0.6-2.6) 
nPCR/nPNA (g/kg/day)* 1.0 ± 0 . 3 (0.5-1. 7) 1.3 ± 0 . 4 (0.7-2.4) 

t: patients living together included. *: low: primary school, low level vocational training, low level 
secondary school; intermediate & high: high level secondary school, intermediate and high vocational 
training, university.*: P<0.05, hemodialysis v peritoneal dialysis. 

quality of life dimensions, particularly on the role-functioning physical and general health 

perceptions dimensions. Figure 1 shows the differences between the dialysis patients and 

the reference group expressed in standard scores. Mean role-functioning physical scores 

of the hemodialysis and peritoneal dialysis patients were 1.4 and 1.3 SD below the values 

of the reference group. Mean general health perception scores of hemodialysis and 

peritoneal dialysis patients were 1.3 and 1.2 SD below the values of the reference group. 

In other words, mean role-functioning physical scores of the hemodialysis patients and 

the peritoneal dialysis patients corresponded to the lowest scoring 8% and 10% 
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Table 2. Mean (SD) SF-36 scores for the general popu lation sample, and th e hemodialysis and peritoneal 
dialysis patients. 

Group No. PP.t SF* RP* RE'.t MH'.t VT* BP'.t GH* 

Hemodialysis 120 50.7 63.1 28.6 52.5 63.3 48.9 63.7 43.0 

(30.8) (29.6) (37.2) (45.4) (20.5) (24.0) (27.3) (20.2) 

Peritoneal 106 60.9 68.9 31.7 63.8 72.2 51.6 74.2 46.4 
dialysis (24.7) (25.8) (38.3) (39.8) (16.9) (17.9) (23.2) (20.5) 

General 1,063 82.0 86.9 79.4 84.1 76.8 67.4 79.5 72.7 
population 
sample 

(23.2) (20.5) (35.5) (32.3) (18.4) (19.9) (25.6) (22.7) 

Abbreviations: PF, physical functioning, SF, social functioning, RP, role-functioning physical, RE, role-
functioning emotional, MH, mental health, VT, vitality, BP, bodily pain, GH, general health perceptions. 
' : P<0.05 hemodialysis and peritoneal dialysis patients compared to the reference population. 
t : P<0.05 hemodialysis compared to peritoneal dialysis patients. 

of the reference group, respectively. Similarly, mean general health perceptions scores of 
the hemodialysis and peritoneal dialysis patients corresponded to the lowest scoring 10% 
and 12%, of the reference population, respectively. Hemodialysis patients demonstrated 
an impaired quality of life compared with peritoneal dialysis patients with respect to 
physical functioning, role-functioning emotional, mental health and bodily pain (Table 2). 

Associations between demographic, clinical, renal function, and dialysis characteristics and quality of life 
Univariate associations between SF-36 scores and demographic, clinical, renal function 
and dialysis characteristics are shown in Tables 3 and 4. Of the demographic 
characteristics, higher age and unemployment were associated with lower levels of quality 
of life on most subdimensions. None of the SF-36 scores differed between married and 
unmarried patients. With respect to the clinical characteristics, a lower hemoglobin and an 
increasing number of comorbid conditions correlated with decreasing quality-of-life 
scores. Patients with cardiovascular comorbidity scored lower on physical functioning, 
vitality and general health perceptions than patients without this condition. Diabetes 
mellitus was associated with worse physical functioning. Patients with malignant 
comorbid conditions reported higher levels of pain than patients without malignancy. 
Patients with renal vascular disease or multisystem disease as the primary cause of renal 
failure reported lower levels of social functioning and vitality than patients with other 
underlying causes. Of parameters of renal function and dialysis adequacy, a lower rGFR 
correlated with poorer quality of life on five subdimensions. The nPCR/nPNA only 
correlated with worse physical functioning in peritoneal dialysis patients and with lower 
vitality in hemodialysis patients. N o significant univariate associations were observed 
between dialysis Kt/Vurea and quality-of-life subdimensions. 

After introduction of the most important univariate associations (P<0.20) in 
multivariate regression analysis, many of the observed relationships disappeared (Table 5). 
However, a higher number of comorbid conditions, a lower hemoglobin and a lower 
rGFR remained associated with poorer quality of life scores. With respect to dialysis 
modality, an effect on mental health persisted in favor of peritoneal dialysis. In addition, 
on the multivariate level, higher age and unemployment remained only related to lower 
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Table 3. Mean SF-36 scores I :>y demographic, clinical and dialysis c :haracteristics. 

PF SF RP RE MH VT BP GH 

Sex 
male 61.0 
female 52.9 

Educational level 
low 51.6* 52.7* 64.6* 48.2 43.3 
intermediate/high 61.1 64.9 71.5 52.9 46.4 

Employment status 
Employed 70.2* 74.4* 38.6* 74.6* 73.6* 55.1* 72.5 49.1* 
Unemployed 50.3 62.8 27.0 52.1 65.3 48.4 67.2 43.0 

Primary kidney disease 
Glomerulonephritis 60.3 68.1* 50.0* 
Interstitial nephritis 58.4 59.6 51.3 
Cystic kidney 61.1 73.1 54.4 
Renal vascular 51.6 59.9 43.1 
Diabetes mellitus 44.3 68.8 48.5 
Other multi-system 55.8 57.9 50.6 
O thers / unknown 60.9 77.2 59.7 

Diabetes mellitus 
Yes 40.8* 39.9 
No 58.6 45.6 

Cardiovascular comorbidity 
Yes 52.8* 27.6 55.4 48.0* 42.6* 
No 63.0 36.7 64.4 56.1 50.0 

Malignancy 
Yes 43.3 54.5 55.7* 
No 56.5 66.6 69.5 

EPO 
Yes 53.7 43.5 
No 61.1 47.9 

Dialysis modality 
Hemodialysis 50.7* 63.1 52.5* 63.3* 63.7* 
Peritoneal dialysis 56.5 68.9 63.8 72.2 74.2 

NOTE. Only characteristics significant at the P<0.20 level are shown. See Table 2 for abbreviations. 
*:P<0.05. 

levels of quality of life on two subdimensions. Primary kidney disease showed only an 
association with lower vitality, attributable to patients with renal vascular disease. Finally, 
lower nPCR/nPNA levels were associated with worse quality of life with respect to 
physical functioning and bodily pain. The selected characteristics explained only a small 
proportion of the variability (R2) of the SF-36 scores: 6.9% - 29.7% (Table 5). 

Discuss ion 

New ESRD patients' assessment of quality of life was observed to be lower than that of a 
general population sample on all distinguished quality of life dimensions. Because the 
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Table 4. Pearson's correlation of SF-36 scores with demographic, clinical and dialysis characteristics. 

PF SF RP RE MH VT BP GH 

Total population 

Age -0.44* -0.15* -0.19* -0.22* -0.14* -0.13* -0.12* 

Number of comorbid -0.44* -0.12 -0.17* -0.22* -0.13* -0.19* -0.21* -0.23* 
conditions 

Serum albumin 0.21* 0.12 

Hemoglobin 0.17* 0.18* 0.12 0.15* 0.18* 0.15* 0.14* 

rGFR 0.17* 0.17* 0.22* 0.18* 0.18* 

Hemodialysis 

Dialysis Kt/Vu r„ -0.14 -0.15 
nPCR 0.18 0.18 0.14 0.20* 

Peritoneal dialysis 

Dialysis Kt/V„rea 0.16 
nPNA 0.38* 0.14 0.14 0.19 0.16 

NOTE. Only characteristics significant at the P<0.20 level are shown. See Table 2 for abbreviations. 
*:P<0.05. 

mean age of the reference group (44 years) was lower and because SF-36 scores are 
negatively related with age,21 this might have resulted in a slight overestimation of the 
difference in quality of life. When scores of the ESRD population were compared to 
those of the subgroup of the reference population aged 55-64 years (n=140), scores of 
both hemodialysis and peritoneal dialysis patients were still significantly lower with the 
exception of bodily pain in peritoneal dialysis patients. In agreement with our finding, 
some recent studies25 observed SF-36 scores of ESRD patients to be lower than scores of 
a general population sample. On the contrary, other investigators7"9 have reported a 
comparable quality of life for ESRD patients and general population samples. 

Multivariate analysis showed that a higher number of comorbid conditions, a lower 
hemoglobin level and a lower residual renal function (rGFR) were the most important 
independent explanatory factors for poorer quality of life. The present study is, to our 
knowledge, the first to link residual renal function and amount of dialysis to quality of life. 
The finding that patients with a lower rGFR reported a worse quality of life, while no 
effect of dialysis Kt/Vurca could be demonstrated, might suggest that clearance achieved 
by the native kidneys is superior to clearance obtained by dialysis. This could be caused by 
the fact that more rGFR will be accompanied by better tubular secretion of, for example, 
organic acids and a better preserved hormonal function. In addition, deteriorating residual 
renal function may give rise to a worse perception of quality of life by a growing 
awareness of complete dependence on dialysis. Our finding of a negative influence of a 
higher number of comorbid conditions and a lower level of hemoglobin concentration on 
quality of life is in accordance with former studies.8'10'16-17 

Notably, the total explained variation of quality of life by the selected characteristics 
was small. This suggests that quality of life is determined by many more factors than the 
ones we have assessed in this study. It is reasonable to assume that the patients' level of 
quality of life is a result of a complex interaction of disease outcome, personal traits, 
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coping behavior, social support and quality of the care received. 
Comparison of quality of life between the present dialysis groups indicated peritoneal 

dialysis to be superior only with respect to mental health. However, the explained 
variation by dialysis modality was only 6%. The similarity of both dialysis groups with 
respect to quality of life may be due to the fact that all patients had just started on dialysis 
treatment. It can be postulated that in the early phase, perceived quality of life is more 
affected by the dependence on dialysis treatment than by the modality of treatment. 
Comparison of our results with previous comparisons of quality of life between different 
dialysis modalities, did not yield a conclusive answer. In two large cross-sectional studies, 
no differences in perceived quality of life were detected between hemodialysis and 
peritoneal dialysis, after adjustment for some demographic characteristics, comorbidity 
status and duration of treatment.8'10 Also Tucker et al.14 found no difference in perceived 
quality of life between peritoneal dialysis and hemodialysis patients. Simmons et al.,6 

however, observed peritoneal dialysis patients to report a more favorable outcome than 
hemodialysis patients in terms of physical well-being, emotional adjustment and 
vocational rehabilitation. Additionally, in a comparison of quality of life of peritoneal 
dialysis and hemodialysis patients, matched for age, sex, race, diabetes and duration of 
renal replacement therapy (regardless of modality), peritoneal dialysis appeared to be 
somewhat superior with regard to psychological and social rehabilitation.15 On the other 
hand, Griffin et al.12 observed that hemodialysis patients were not more impaired in terms 
of functional status and showed better psychological adjustment compared with 
peritoneal dialysis patients. However, hemodialysis patients had received dialysis 
treatment for a significantly longer period of time than the peritoneal dialysis patients (52 
months v 29 months), and therefore may have had more time to adjust their lifestyle and 
emotional reactions. 

The inconsistent results in the literature may be explained by cross-sectional samples, 
small sample sizes, and improper adjustment for case mix. Although some of the 
described studies adjusted for demographic variables, comorbidity, and length of dialysis 
therapy, heterogeneity regarding prior history of renal replacement therapy, like therapy 
turnover, has been hardly taken into account. It may be easily understood that a history of 
little or many therapy failures determines one's current assessment of quality of life. 
Moreover, application of different perspectives of quality of life assessed with a variety of 
quality of life instruments, can also explain this inconclusive picture. This is illustrated by 
Deniston et al.,24 who assessed quality of life of a cross-sectional sample of 742 ESRD 
patients from Michigan State with 19 different quality-of-life instruments. Depending on 
the choice of instrument, different conclusions were reached about the relationship 
between demographic characteristics and quality of life. 

In conclusion, the present findings indicate that in new ESRD patients quality of life is 
substantially impaired. Comorbidity, hemoglobin level, and residual renal function could 
explain variations in quality of life only to a limited extent. Therefore, other potential 
determinants of quality of life should be explored. In addition, health indices other than 
the SF-36 should be examined. Perhaps we should focus more on disease-targeted 
indices, such as renal disease and dialysis-related problems as perceived by the patient. 
Furthermore, longitudinal data are needed to obtain insight in the long term effects of 
chronic dialysis treatment on patients' quality of life. We will elaborate on these issues in 
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our future analyses. From a clinical perspective, we conclude that quality of life 
assessment should be considered in the monitoring of a dialyis patient as it seems that 
quality of life can not be extrapolated from conventional clinical characteristics. 
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Abstract 

Background and purpose. So far, little attention has been paid to the value of dialysis 
adequacy for patients' quality of life (QL). Therefore we studied the impact of 
demographic, clinical and dialysis characteristics on physical symptoms and perceived QL. 
Methods: The study population consisted of 120 incident chronic hemodialysis (HD) and 
106 peritoneal dialysis (PD) patients, starting dialysis treatment in 13 Dutch centers. Data 
were collected 3 months after the start of dialysis. Nine physical symptoms were assessed 
with a self-administered questionnaire. Patient's self-assessment of QL was measured with 
the 36-item MOS Short Form (SF-36™). 
Results: The most common symptoms in H D and PD were fatigue (respectively 82 and 
87%) and itching (73% and 68%). In H D only a medium to high comorbidity-age risk 
index was associated with greater symptom burden. In PD also a lower percentage lean 
body mass, a lower rGFR and past episodes of underhydration were associated with 
greater symptom burden. The explained variance by these variables was only 12% in H D 
and 2 1 % in PD. However, greater symptom burden explained a substantial additional 
amount of impaired physical and mental QL on top of demographics and clinical status. 
Dialysis variables were neither associated with symptoms nor with QL. 
Conclusion: Symptom burden can be explained to a limited extent by demographic and 
clinical variables and not by dialysis characteristics. Addition of symptom burden to the 
other variables makes it possible to explain one-third of perceived QL. This underlines 
the importance of symptom reduction in order to improve patient's QL. 
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Introduction 

In recent years evidence has been published indicating that survival of dialysis patients is 
related to the delivered dialysis dose.1"3 However, little attention has been given to other 
patient-relevant outcomes. From the patient's perspective not only survival but also the 
quality of that survival is important. Therefore, the estimation of adequacy of dialysis 
should take functional outcomes into account. 

Results of our previous study4 that addressed the association between dialysis 
adequacy and the perceived level of quality of life (QL), as measured by the MOS Short 
Form-36, did not show an association between dialysis Kt/Vurea and QL. These results 
substantiated the findings of a few other studies.5-6 The main factors associated with poor 
QL were a higher number of comorbid conditions, a lower residual renal function, a 
lower hemoglobin and to a lesser extent renal vascular disease, hemodialysis modality, the 
protein catabolic rate, greater age, and unemployment. However, the explained variance 
of QL by all these characteristics was low, ranging from 7% for general health perceptions 
to 30% for physical functioning.4 A possible explanation could be that the used QL 
instruments in both our and other studies may not have been sensitive enough to detect 
subtle but clinically relevant differences in perceived health status. Measures focusing on 
disease-specific physical symptoms are potentially more sensitive, since they assess health 
outcomes which are more directly related to the underlying disease. 

Commonly mentioned symptoms by dialysis patients are fatigue, pruritus, muscle 
cramps, and nausea. The pathophysiologic mechanisms underlying these symptoms are 
largely unknown. Some symptoms are suspected to result from the accumulation of ureic 
waste products,7 or to arise as side-effects of the dialysis procedure itself, like an osmotic 
disequilibrium syndrome or the ultrafiltration rate.8-9 Symptoms may also originate from 
anaemia10 or the presence of specific comorbid conditions. 

The severity of the patient's symptomatology can also be expected to adversely affect 
aspects of person's perceived QL in terms of physical and psychosocial functioning. At 
present, however, the relationship between symptom level and perceived QL is unclear. 

The objectives of this study were therefore: (i) to assess the prevalence and severity of 
physical symptoms of dialysis patients; (ii) to study the association between demographic 
and clinical characteristics, dialysis adequacy and dialysis technique on the one hand and 
physical symptoms on the other; and (iii) to examine the association between 
symptomatology and the patient's perceived QL. 

Subjects and methods 

Study population 
The study population consisted of incident chronic hemodialysis (HD) and peritoneal 
dialysis (PD) patients starting dialysis treatment between October 1993 and April 1995 in 
13 Dutch dialysis centers. All patients of 18 or more years who never had received any 
form of renal replacement therapy before were eligible for the study. The dialysis 
treatment was prescribed by the individual patient's physician. To avoid disturbance due 
to metabolic instability that can occur during the initial period of dialysis treatment, 
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measurements were performed 3 months after the start of dialysis. The study was 
approved by the Ethical Committees of all participating dialysis centers. 

Demographic, clinical, and dialysis characteristics 

Demographic and clinical characteristics 
Demographic data on age, sex, marital status, educational level, and employment status 
were collected. Clinical characteristics included underlying kidney disease, comorbid 
status, lean body mass, serum albumin, hemoglobin, use of erythropoietin, hydration 
status, residual renal function, and plasma levels of ureic retention products, such as urea, 
creatinine, phosphate, and parathyroid hormone (PTH). 

The underlying kidney disease was classified according to the European Dialysis and 
Transplantation Association-European Renal Association Registry. Comorbidity was 
defined in terms of presence of conditions not directly related to the uremic state, either 
at the start of dialysis or in the medical history. Next, every patient was assigned a low, 
medium or high death risk index based on comorbidity and to a lesser extent advanced 
age. This classification has been described by Khan et al.11 The low risk group in this 
classification comprises patients <70 years with no co-morbid illness; the medium risk 
group includes patients between 70 and 80 years of age, or patients < 80 years with one or 
more of the following diseases: angina, previous myocardial infarction, cardiac failure, 
chronic obstructive airways disease, pulmonary fibrosis, or liver diseases (cirrhosis, 
chronic hepatitis), peripheral vascular and cerebrovascular disease, or patients <70 years 
with diabetes mellitus. The high-risk group comprises patients >80 years, patients of any 
age with two or more organ dysfunctions in addition to end-stage renal disease, or 
patients of any age with visceral malignancy. 

Percentage lean body mass was estimated by anthropometry from the sum of 
thickness of the triceps, biceps, subscapular, and suprailiac skinfolds, by the method of 
Durnin and Womersley.12 Since skin turgor and hydration may affect subcutaneous 
skinfold thicknesses, measurements in hemodialysis patients were made after dialysis 
when the patient was at dry weight. Dietary protein intake was assessed as protein 
catabolic rate (PCR)13 in the HD patients and as protein nitrogen appearance in P D 
patients (PNA).14 Both were normalized to actual body weight (nPCR and nPNA). 

Hydration status was estimated in H D patients as (i) systolic and diastolic blood 
pressure pre- and postdialysis, (li) the difference in blood pressure before and after 
dialysis, (iii) interdialytic weight gain (% related to the postdialytic weight of the preceding 
dialysis), and (iv) percentage deviation from target weight (% related to postdialytic 
weight). All these variables were averaged over a 2-week period. In PD, systolic and 
diastolic blood pressure were measured once, mostly at a routine visit in the outpatient 
clinic. At this occasion also the percentage deviation from target weight was estimated. 
Additionally, the presence of clinical-significant episodes of under- and overhydration 
during the previous 2 weeks was assessed among PD patients. 

Residual glomerular filtration rate (rGFR) was calculated as the mean renal clearance 
of urea and creatinine. 

The H D patients collected all urine during an interdialytic interval. Blood samples 
were taken before and after the dialysis preceding the interval and at the end of this 
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interval. The P D patients collected 24-h urine and dialysate. A blood sample was taken 
immediately after the collection period. 

Dialysis adequacy and technique 
Adequacy of dialysis was expressed as weekly total and dialysis K t / V in H D and P D 
patients. In PD patients also the weekly total and dialysis creatinine clearance (CCr) was 
calculated. Hemodialysis Kt/Vu r e a was estimated using a second generation Daugirdas 
formula.13 Peritoneal Kt/Vu r e a and CCr were calculated from a 24 hour dialysate 
collection. Total body water, which equals the urea distribution volume (V), was 
determined by the formulae of Watson et al.15 In H D patients also the urea reduction 
ratio (UKR) was calculated as the percent reduction in the blood urea concentration 
during a single dialysis treatment. The URR was used as a proxy for the osmotic 
disequilibrium syndrome. 

Hemodialysis technique comprised frequency of dialysis treatments per week, total 
weekly dialysis time (hours), dialyser membrane and the ultrafiltration rate. The 
ultrafiltration rate was calculated as the percent reduction in body weight during a single 
dialysis treatment, averaged over a 2-week period. In P D patients the number of dialysate 
exchanges per day, the total instilled daily dialysate volume, and the peritoneal 
ultrafiltration were assessed. Peritoneal ultrafiltration rate was estimated by the difference 
between the total instilled daily dialysate volume and a 24-h dialysate collection and 
normalized to body surface area. 

Physical symptoms 
The prevalence and severity of physical symptoms were assessed with a modified version 
of a self-administered questionnaire, developed by one of us (RTK).16 These symptoms 
were derived from a literature review and from discussions with experienced 
nephrologists. Performance of this questionnaire is satisfactory and the questionnaire is 
well-accepted in the Dutch dialysis community.16'17 The present modified questionnaire 
consisted of 9 physical symptoms related to end-stage renal disease and dialysis, such as 
fatigue, nausea, and itching. The extent of symptom burden during the past 3 weeks was 
scored on a 5-point Likert scale, graded 0 (not at all) to 4 (very much). Symptoms were 
aggregated to a total summary score, ranging from 0 to 36, a higher score indicating a 
higher level of symptom burden. 

Quality of life (QL} 
The patients' perception of their level of QL was assessed with the 36 item MOS-Short 
Form Health Survey Questionnaire (SF-36TM) is The SF-36 is a generic multidimensional 
instrument consisting of eight multi-item scales representing: physical functioning, social 
functioning, role-limitations due to physical problems, role-limitations due to emotional 
problems, mental health, vitality, bodily pain and general health perceptions. Patients are 
asked to rate the effect of their health on their life during the past 4 weeks. Scale scores 
were transformed to a 0-100 scale, a higher score indicating a more favorable QL. 
Subsequently, the scale scores were standardized to the scale scores of a general Dutch 
population sample (n=1697, age range 18-94; male 57%)19 by subtracting the general 
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population mean from the dialysis population mean and dividing it by the corresponding 
scale standard deviation from the general population. The resulting so-called standard 
score or Z-score indicates how many standard deviations the observed SF-36 scores of 
dialysis patients fall below or above the scores of the reference population when the 
scores of the reference population are set at zero. Finally, the physical and mental 
components of the eight scales were combined into a physical (PCS) and mental (MCS) 
component summary score.20 The SF-36 has been proven reliable and valid in various 
demographic and patient populations, including end-stage renal disease patients. '8,21-23 

Data analysis 

Differences in demographic and clinical characteristics between H D and P D patients 
were analyzed with Chi-square tests, unpaired Student's t-tests, or, when appropriate, their 
non-parametric equivalents. The prevalence of individual symptoms was estimated by 
classifying a symptom as present when a patient reported to have been bothered by that 
symptom a little bit, moderately, much or very much. Aggregation of the symptoms to a 
total symptom score was based on the assumption of unidimensionality. This assumption 
was checked psychometrically by principal component analysis. This technique permits 
the detection of independent dimensions (factors) in a set of items based on their 
interrelations. This analysis yielded only one factor underlying the experience of 
symptoms. To further investigate and evaluate the unidimensionality of the symptom 
scale, internal consistency analysis was performed. Internal consistency of a scale is 
commonly measured by Cronbach's a, a measure of the weighted average correlation 
among all items in a scale.24 It is generally accepted that Cronbach's a should be in excess 
of 0.70. Cronbach's a of the total symptom score amounted to 0.71 for H D and 0.72 for 
PD patients, lending further support to the unidimensionality of our symptom scale. 
Moreover, from a clinical point of view, unidimensionality was made likely by the fact that 
four experienced nephrologists were not able to separate symptoms into more than one 
symptom category with regard to their origin. 

The identification of independent correlates of physical symptom burden was 
conducted in two stages. Firstly, univariate analysis was performed as a screening 
procedure aimed at selecting the appropriate patient and clinical characteristics and 
dialysis variables in order to enter them into the multivariate analysis. Student's t-tests, 
one way analysis of variance (ANOVA), Pearson's correlation or their nonparametric 
equivalents were applied. Secondly, all variables that were univariately associated with the 
symptom scores (P<0.20) were entered into multiple linear regression (with a forward 
selection strategy, using the F-statistic with P<0.05 on the criterion level of inclusion) to 
identify those variables that were independently associated with the total symptom score. 

To investigate the independent impact of physical symptoms on the patients' 
perceived levels of QL, we also performed a two-stage procedure. Firstly, all significant 
patient, clinical, and dialysis determinants of the eight subscales of the SF-36 as identified 
in our previous study,4 were stepwise forward entered into a linear regression model. 
Next, the total symptom score was added to the model to assess its additional explanatory 
power. 

All analyses were performed for H D and PD patients separately. 
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Results 

Hemodialysis Peritoneal dialysis 
(n=120) (n=106) 

Demographics 
Age" 59 (16) 52(14) 
Male 57% 65% 
Employed" 16% 38% 
Clinical status 
Primary kidney disease 

glomerulonephritis 10% 18% 
renal vascular, excluding vasculitis 25% 23% 
diabetes mellitus 13% 15% 
other 52% 44% 

Medium & high comorbidity-age index 41% 42% 
Percentage lean body mass 73.4 (8.7) 77.1 (7.8) 
nPCR/nPNA (g/kg/day) 1.0 (0.3) 1.1 (0.3) 
Albumin (g/L) 38.0 (4.6) 36.6 (5.8) 
Hemoglobin (g/dL)" 9.9 (1.4) 11.2(1.4) 
Use of erythropoietin " 83% 67% 

Hydration status 

Systolic blood pressure (mmHg) predidysis : 155 (18) 143 (22) 

postdialysis: 140 (17) 
Diastolic blood pressure (mmHg) predialysis : 84 (10) 86(11) 

postdialysis: 79 (9) 
Percent interdialytic weight gain 2.5 (1.4) -
Percent deviation from target weight" 0.1 (0.7) 0.8 (1.5) 
History of clinical underhydration - 3% 

overhydration - 9% 

Renal /unction 

Residual GFR (ml/min/1.73m2) 2.9 (2.5) 3.1 (2.2) 

Uremic waste products 

Plasma urea (mmol/L)" 29.0 (6.1) 23.6 (7.2) 

Plasma creatinine ((imol/L)" 885 (228) 820 (213) 

Plasma phosphate (mmol/L)" 2.0 (0.5) 1.7 (0.4) 
Plasma parathyroid hormone (pmol/L) 19.3 (28.6) 15.8 (20.8) 

": P<0.05, hemodialysis vs. peritoneal dialysis. 

Demographic, clinical, and dialysis characteristics 

Out of 250 patients that were included in the study, 120 H D and 106 PD patients 

completed the QL questionnaires. Reasons for nonresponse and characteristics of 

nonresponders have been described in our previous report.4 The Tables 1 and 2 present 
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Table 2. Dialysis modality in relation to dialysis adequacy and technique (mean (SD) or %). 

Hemodialysis Peritoneal dialysi; 
(n-120) (n=106) ' 

Adequacy 
Weekly Kt/Vurea total 

dialysis 
3.4 (1.0) 
2.7 (0.9) 

2.0 (0.5) 
1.5 (0.4) 

Weeldy Ccr (L/wk/1.73m2) total 
dialysis 

- 83.8 (29.6) 
42.7 (8.9) 

URR 60 (10)% -
Technique 
Dialysis sessions (No/wk)» 1-2 

3-4 
58% 
42% 

~ 

Dialysis time (hrs/wk) 9.2 (2.0) -
Dialyser membrane cellulose 

synthetic 
54% 
46% 

-

HD ultrafiltration rate (%body weight) -2.4 (1.3) -
Peritoneal ultrafiltration (L/day/1.73m2) - 0.83 (0.82) 

Dialysate exchanges (No/day) 3 
4 
5-6 

5% 
93% 
2% 

Total instilled dialysate (L/day) 4- 6 
7-10 

- 26% 
74% 

a:l patient 1 session/wk, 1 patient 4 sessions /wk. 

the demographic and clinical characteristics, as well as the dialysis variables of the H D 
and PD patients. 

Compared to PD patients, H D patients were somewhat older, were less frequently 
employed, had a lower hemoglobin concentration and a higher prevalence of 
erythropoietin use and had a lower percentage deviation from target weight (P<0.05). The 
predialysis plasma levels of urea, creatinine and phosphate in H D patients were higher 
than the mean values in PD patients (P<0.05). 

Symptom prevalence 
In Figure 1 the prevalence of each symptom in the H D and PD group is depicted. The 
two most prominent symptoms in both H D and PD patients were fatigue (82% and 87%, 
respectively) and itching (73% and 68%, respectively). Easy bruising occurred more 
frequendy in the H D (62%) than in the P D group (30%), while more PD than H D 
patients reported a lack of appetite (48% vs 25%) (P<0.01). No difference in total 
symptom score was observed between both dialysis modalities (HD mean (SD), range: 8.9 
(5.5), 1 to 32; PD: 8.3 (5.4), 0 to 29). 
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Table 3. Multiple regression models to explain greater symptom burden in 
hemodialysis and pentoneal dialysis patients.  

Independent determinants Cumulative explained variance 

Hemodialysis 

Medium and high comorbidity-age index 12% 

Peritoneal dialysis 

Lower percentage lean body mass 11% 

Lower rGFR 15% 

Clinical underhydration 18% 

Medium and high comorbidity-age index 21%  

Multiple linear regression analysis with a forward procedure, using the 
F-to-enter statistic with P<0.05 on the criterion level for selection. 

Associations between demographic, clinical and dialysis characteristics and symptom burden 
The characteristics independently associated with the total symptom scores are presented 
in Table 3. In the H D group only a medium to high comorbidity-age index was 
significantly associated with a higher level of physical symptom burden. Among PD 
patients, a lower percentage of lean body mass appeared to be the most important 
correlate of greater symptom burden, followed by a lower rGFR, a history of episodes of 
clinical underhydration and a medium to high comorbidity-age index. The explained 
variance of the total symptom score by these characteristics, however, was only 12% in 
H D and 2 1 % in PD patients. In both patient groups we could not demonstrate an 
independent effect of demographic and dialysis characteristics on the level of 
symptomatology. 

Association between symptomatology and'patient'sperceivedQL. 
Both H D and P D patients reported significantly lower physical and mental component 
summary QL scores than the general population sample (P<0.05). Physical QL scores of 
our H D and PD patients were 1.2 standard deviations (range -3.3 to 1.1) and 1.0 standard 
deviation (range -2.8 to 1.0) below the value of a general population sample. These values 
correspond to the lowest scoring 12% and 16% of this reference population, respectively. 
Regarding mental QL, H D and PD patients were less, though still significantly impaired 
compared to the general population sample (HD, mean standard score, range: -0.7, -3.6 
to 1.9, PD: -0.4, -3.0 to 1.4). Or in other words, mean mental QL scores of the H D and 
PD group corresponded to the lowest scoring 24% and 34% of the reference group, 
respectively. 

H D patients demonstrated lower physical and mental QL scores than PD patients 
(P<0.05). However, after adjustment for differences in demographic, clinical and dialysis 
characteristics these differences disappeared. 

In Tables 4 and 5 the results of the multivariate analysis to assess the additional 
impact of symptoms on QL superimposed on the demographic, clinical and dialysis 
variables are summarized. Greater symptom burden explained an additional amount of 
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Table 4. Multiple regression models to explain poorer physical summary QL 
scores (PCS) in hemodialysis and peritoneal dialysis patients.  

Independent determinants» Cumulative explained variance 

Hemodialysis 

Medium and high comorbidity-age index 17% 

Older age 22% 

Greater symptom burden 39% 

Peritoneal dialysis 

Lower nPNA 8% 

Medium and high comorbidity-age index 11% 

Greater symptom burden 33%  

Multiple linear regression analysis with a forward procedure, using the F-to-enter 
statistic with P<0.05 on the criterion level for selection. 
": All significant demographic, clinical and dialysis characteristics as identified in previous 
analysis4 were entered into the model (see also Subjects and methods section). 

Table 5. Multiple regression models to explain poorer mental summary QL 
scores (MCS) in hemodialysis and peritoneal dialysis patients.  

Independent determinants' Cumulative explained variance 

Hemodialysis 

Lower hemoglobin 8% 

Renal vascular disease 11% 

Lower rGFR 14% 

Greater symptom burden 37% 

Peritoneal dialysis 

Lower rGFR 9% 

Unemployed 12% 

Greater symptom burden 17%  

Multiple linear regression analysis with a forward procedure, using the F-to-enter 
statistic with P<0.05 on the criterion level for selection. 
a: All significant demographic, clinical and dialysis characteristics as identified in previous 
analysis4 were entered into the model (see also Subjects and methods section). 

decreasing physical QL in H D (17%) and PD (22%) and decreasing mental QL in H D 

(23%) and PD (5%). The collectively explained variance of QL by the demographic and 

clinical variables ranged from 11 to 22%. In HD a medium to high comorbidity-age index 

and older age were associated with impaired physical QL. Among PD patients a lower 

nPNA and a medium to high comorbidity-age index had an independent effect on 

impaired physical QL. A lower rGFR appeared to be associated with poorer mental QL in 

both H D and P D patients. In H D patients also a lower level of hemoglobin and the 
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presence of renal vascular disease as cause for end-stage renal disease were independent 
explanatory factors of poorer mental QL. In P D patients besides a lower rGFR, 
unemployment was associated with impaired mental QL. Dialysis dose and other H D and 
PD technique variables were not associated with QL. 

Discussion 

Fatigue and itching were the most important physical symptoms in our dialysis patients. 
This has also been found by others.22.25-26 The total symptom burden did not differ 
between H D and PD patients, but some differences in symptom pattern were 
demonstrated. H D patients reported to suffer more from easy bruising, which can be 
attributed to the use of heparin in HD. PD patients were more troubled by lack of 
appetite, which may be due to the presence of the dialysate load in the peritoneal cavity. 

In contrast to our expectation, we could not demonstrate a substantial impact of 
demographic, clinical and dialysis-related variables on symptom burden. The combined 
comorbidity-age index was the only explanatory factor of symptom burden in H D 
patients. In P D the percentage lean body mass turned out to be the most important 
factor. Probably these two both represent the severity of the disease. Also Barrett et al.25 

failed to show a clinically meaningful association between various demographic, clinical 
and laboratory variables and symptoms. In the latter study however, dialysis adequacy and 
technique variables were not considered. In agreement with the present study, Blake et 
al.27 did not observe an association between K t / V and symptomatology in CAPD 
patients. 

In our study we estimated symptom burden with a Likert summation scale, which is 
in agreement with recently constructed symptom scales of kidney disease-specific QL 
instruments, such as the Kidney Disease Quality of Life Instrument (KDQOL) 2 2 and the 
Kidney Disease Questionnaire (KDQ)28 . The Likert summation scores are based on the 
assumption of unidimensionality (the legitimacy of this assumption was supported 
psychometrically and clinically, see Subjects and methods section, Data-analysis). An 
advantage of combining individual symptom scores, is that random error that occurs with 
respect to individual symptoms is averaged out. 

A disadvantage of summation is that one is not able to distinguish between the 
number of symptoms and the degree of symptom burden. For example, a patient who 
reports to have been bothered by 4 symptoms to a moderate extent (score=2), obtains the 
same total symptom score of 8 as a patient who reports to have been bothered very much 
by two symptoms (score=4). Moreover, the frequency of occurrence of a symptom may 
also influence the perceived burden: e.g. if a symptom occurred every day to a little extent, 
the perceived symptom burden may be the same as when the same symptom occurred 
once a week to a moderate extent. 

The various ways the same total symptom score can be arrived at, may partly have 
attributed to the absence of meaningful associations between the selected demographic, 
clinical and dialysis-related variables and the symptoms studied. Therefore, future 
measures of total symptom burden should consider both the number of symptoms and 
the degree of burden of each individual symptom as well as its frequency of occurrence. 

Apart from clinimetric issues, the fluctuai nature of the symptoms themselves may 
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also have obscured meaningful associations. This phenomenon is illustrated in the study 
of Parfrey et al.29 who reported low intraobserver reliability for tiredness, cramps and 
pruritus, assessed with a 1-week interval. The fluctuai nature may especially create a 
problem if present symptom intensity overshadows prior experience in the reporting of 
symptoms during the past few weeks, as has been found in retrospective evaluation of 
pain.30 To provide less opportunity for recall bias, diary assessment of symptom levels 
during a 'normal' dialysis week may be an alternative. 

In addition, in H D patients, not only symptom fluctuations but also the 'saw-toothed' 
shaped swings in blood levels of metabolic waste products during a dialysis week may 
have obscured physiology-symptom associations: plasma levels of urea, creatinine, 
phosphate and parathyroid hormone were measured once in predialysis blood samples on 
a dialysis day, whereas symptoms were assessed during the previous three weeks. On the 
other hand, however, the absence of significant associations in PD, where blood levels of 
metabolic waste products are relatively stable, renders this explanation less plausible. 

In our previous study,4 we could demonstrate only a limited impact of demographic 
and clinical characteristics on QL. This finding was recently substantiated in a multicenter 
Israeli study of dialysis patients.31 Moreover, dose of delivered dialysis (Kt/VurCa) was not 
related to QL.4 Interestingly, a minimal impact of demographic and clinical variables on 
QL is not specific to the end-stage renal disease setting but has also been observed in 
patients with other chronic conditions. For example, in chronic obstructive pulmonary 
disease,32 stroke,33 multiple sclerosis,34 and heart disease,35 demographic and clinical 
variables only had a weak association with QL. In our present study, we found that in 
general a higher symptom burden had a substantial additional effect on QL impairment. 
Regarding physical QL, greater symptom burden raised the explained variance from 22% 
to 39% in H D and from 1 1 % to 33 % in PD. In the case of mental QL, explained 
variance was enhanced from 14% to 37% in HD. The only exception was mental QL of 
PD patients, where we could demonstrate only a relatively small additional impact of 
symptom burden of 5%. 

In view of our findings, it can be concluded that the symptom burden in dialysis 
patients can be explained to a limited extent by demographic and clinical variables and not 
by dialysis variables. Including the symptom burden to the other variables makes it 
possible to explain one third of the perceived QL. These findings underline the 
importance of symptom reduction in order to improve patient's QL. 
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