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Chapter 1

Background

One of the main functions of the human kidney 1s the clarification of blood from human
waste products, such as ureumn and creatinine. Failure of functioning of the kidneys may
ultimately lead to death. When the stage of very lmited kidney funcdoning (5 to 10% of
normal) is reached, renal replacement therapy becomes essential to survive. Chronic renal
replacement therapy has been available since the 1960s. At present, three major types of
renal replacement therapy are available: haemodialysis, peritoneal dialysis and kidney trans-
plantation.

With haemodialysis, the body is connected to an extracorporeal filter or dialyser, consist-
ing of a semipermeable membrane to which blood is taken and returned. This requires a
permanent artificial access o the body (2 shunt, fistula or synthetic graft), that usually is cre-
ated in the forearm. Dialysis fluid, resembling blood plasma, is passed in the opposite direc-
tion actoss the outside of the membrane. Waste products and excess water from the blood
diffuse into this dialysis fluid. Several forms of haemodialysis are available in the
Netherlands. Most patients receive full care centre haemodialysis which requires the patient
to travel to a dialysis centre, usually 3 times a week. The patient is attached to a dialysis
machine for 3-4 hours. Limited cate ot active centre haemodialysis is similar to full care cen-
tre haemodialysis, but the patient takes active responsibility for the treatment, implying that
the majotity of the (nursing) tasks involved are performed by the patient him/hexself.
Another modality is home haemodialysis whereby the patient has all the necessary equip-
ment at home and takes active responsibility for the treatment; some help from a parmer,
family member or nursing assistant is usually necessary,

The second major form of renal replacement therapy is peritoneal dialysis, which was
developed in the 1970s. With this modality, the pesdtoneum (abdominal membrane) is used
for the removal of waste products. A sterile dialysis fluid is introduced into the peritoneal
cavity through 2 built-in catheter and remains in place for several hours. Continuous ambu-
latory peritoneal dialysis is a home-based technique, requiring the patient to exchange the
used dialysis fluid for fresh dialysis fluid 4 to 5 times daily. With automated peritoneal dial-
ysis, the patient is connected each night to an automated cycler which conducts the
exchange of dialysis fluids. This nightly peritoneal dialysis can be combined with one or two
manual exchanges of dialysis fluid during the day (continuous cycling peritoneal dialysis}.

The third major form of renal replacement therapy is renal transplantation, also available
since the 1960s. Transplantation is the treatment of chojce for most patients with end-stage
renal disease, because with this modality more kidney functions are restored than only the
temoval of waste products and excess fluids from the blood. Transplantation can either be
performed with a donor kidney from a relative or with a cadaver donor kidney: immuno-
suppressive drugs are necessary to prevent rejection of the graft. Graft survival ranges from
70 to 90% at 3-5 years. The ongoing shortage of donor organs means that there is a long
waiting list for the transplantation procedure. In 2000, about 1,400 persons in the
Netherlands were awaiting kidney transplantation.’

In the Netherlands on January 1 2001, 9,850 patdents were being treated with renal
replacement therapy, almost equally divided between dialysis (n=4,818) and renal trans-
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Introduction

plantation (n=5,032).? This implies a prevalence of about 600 persons per million of the
population, when prevalence is defined as renal failure being treated with either dialysis or
transplantation. The absolute number of patients has been growing 4-6% annually over the
last 10 years. The increase in new patients with end-stage renal disease is particularly marked
in the older age groups? Age is 2 determinant of kidney failure: the prevalence of chronic
kidney failure increases from 54 per million in those aged 0 to 15 years to 1,486 per million
in those aged 65 to 74 years.2 The average age at start of renal replacement therapy is cur-
rently 59 years, compared with 48 years in 1980.2 Each year in the Nethetlands 1,400 to
1,500 patients begin renal replacement therapy in one of the 53 dialysis and transplantation
centres (including paediatric centres). Table 1 lists the main treatment modalities and the
number of Dutch patients treated per modality as at January 1 2001,

Table 1: Number of patients per treatment modality as at 1.1.2001

Treatment modality Sub-type (see text) Number of patients %
Haemadialysis (HD) Full Care Centre HD (FCHD) 2852 29.0
Limited Care HD (LCHD) 406 4.
Home HD (HHD) 84 0.9
Peritoneal Dialysis (PD) Continuous Ambulatory PD (CAPD) 1073 10.9
Automated PD (APD) 403 4.1
Transplantation (TX) Past-mortem donor 4069 4.3
Living-related donor 963 9.8
Total 9850 100.0

Source: Renal Replacement Registry of the Netherlands 2

The incidence of renal replacement therapy is not a function of the true incidence of renal
failure alone, but also of « country’s healtheare budget and treacment capacity for renal fafl-
ure.? 4 Because renal replacement therapies are lifelong, complex and costly, there is con-
tinuous interest in the evaluation of costs and effects of such treatment.>® This interest
even precedes the period in which Health Technology Assessment (HTA) emerged. HTA
can be described as a muld-disciplinary research fieid, investigating the societal conse-
quences of medical technology such as drugs, medical devices and surgical procedures.” Its
alm is to support rational medical decision making and rational healthcare policy, by pro-
viding a systematic evaluation of all relevant medical, epidemiologicsl, economic, social and
ethical issues that surround new or existing medical technologles. Within HTA research, the
field of economic evaluation received increasing interest in recent years.'? The aim of eco-
nomic evaluation is to inform decision makers about the relative efficiency of alternative
courses of action for a specified medical problem.!! Limited healthcare budgets, the ageing
population with concomitant pressure on healthcare provision, and advances in medical
technology have stimulated further interest in this research discipline. However, efficacy or
effectiveness is no longer the only ctitetium for a decision to reimburse a new medical tech-
nology. Information on the relation between input (costs) and output (e.g in terms of sur-
vival and quality of life of patients) is also needed for such a decision. The work presented

in this thesis has emerged against this background of health technology assessment and
economic evaluation.
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Chapter 1

Outline and research questions

The main objectve of the research presented here is to evaluate the costs and outcomes of
end-stage renal disease treatments in the Netherlands. The study was started in 1995 as a
sub-study of the Netherlands Cooperative Study on Adequacy of Dialysis (NECOSAD-I),
a prospective cohort study aiming at the idendfication of factors that determine outcome
of dialysis treatment.!2 13 This sub-study, called the NECOSAD-Technology Assessment
Study (NECOSAD-TAS), comptised additional data collection on costs of therapy and
quality of life of patients. The results of NECOSAD-TAS are presented in this thesis,

The thesis comprises nine chapters. This chapter {chapter 1) presenss a general introduction
and an outline of the research questions addressed in the subsequent chapters.

Chapter 2 presents a systematic review of the literature on health-related quality of life of
dialysis and transplant padents, focusing on four health profiles and o health preference
methods frequently used in renal patients. The questions addressed are:

* What are the psychometric properties of health profiles and health preference
methods as applied in renal patients?

= How does health-related quality of life of end-stage renal disease patients com-
pate with that of a healthier population, such as a general population sample?

* Which medical, socio-demographic and disease-related factors determine
health-related quality of life of end-stage renal disease pa-tients?

* Do health-related quality of life outcomes differ between patients treated with
different therapeutic modalities?

Chapter 3 reports on health-related quality of life of haemodialysis patients and peritoneal
dialysis patients. Quality of life was assessed with health profiles/health status measures
(Short-Form 36 and EQ-5Dy g) and with health preference methods (Standard Gamble
znd Time Trade Off). The research questions are:

» Is the quality of life of both patient groups similar?

* Does the quality of life of dialysis patients differ from a general population
sample of similar age?

e What is the relationship between socio-demographic, patient-related and treat-
mentrelated background variables and quality of life outcomes?

* What is the relationship between health profiles and health preference meth-
ods?

w



Introduction

Chapter 4 presents a cross-sectional study on quality of life outcomes of two groups of
peritoneal dialysis padents. This study is similar to that presented in chapter 3, but covers
different patient groups. The research questions are:

* Does the quality of hfe of automarted peritoneal dialysis patients differ from
that of contnuous ambulatory peritoneal dialysis patients?

* Does the quality of life of peritoneal dialysis patients differ from that of a gen-
eral popuiation sample of similar age?

» What is the relationship between quality of life cutcomes and socio-demo-
graphic, patient-related and treatment-related background variables?

Chapter 5 addresses economic aspects of renal replacemnent therapy, An overview of eco-
nomic evaluations of renal replacement therapies, published between 1985 and 2000, is pre-
sented. The main research questions zre:

* What is the current knowledge on the costs and effects of renal replacement
therapies?

* What is the quality of cconomic evaluation studies performed in the field of
renal replacement therapies?

Chapter 6 reports on the cost of iliness and the public health burden of end-stage renal dis-
ease in the Netherlands. Four research questions are addressed:

= Whar are the costs of the different renal replacement therapies?

* What are the societal costs of end-stage renal discase in 19947

> What are the expected societal costs in the period 1999-2003, taking into
account demographic and epidemiological developments?

* How many Disability Adjusted Life Years are associated with end-stage renal
disease in the Dutch population?

Chapter 7 combines the quality of life informadon and economic data presented in the pre-
vious chapters in an economic evaluation of six renal replacement therapies (five dialysis
modalities and renal transplantation). The main questions are:

» What is the cost-effectiveness and cost-utility of the six renal replacement
therapies?

» What is the overall cost-effectiveness and cost-utility of the Dutch end-stage
renal disease treatment program?

* What is the expected influence of policies to transfer patdents from more
expensive to less expensive treatment modalides on the overall cost-effective-
ness of the Dutch end-stage renal disease treatment program?
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Chapter § offers a reflection on the use of health preferences in economic evaluation stud-
ies. This chapter is rooted in an observatdon made while performing the quality of life stud-
ies in dialysis patients. Although no differences in health preferences were found between
the patient groups, the general population samples seemed to have different health prefer-
ences for health states of different patient groups. This triggered interest in the influence
of experience with disease on the valuation of health status. Thus, the following questions
are addressed:

¢ Is there any evidence that experience with illness influences the valuation of
health?

¢ Is there any difference between valuations of students and dialysis patients
regarding hypothetical health states?

* Do the valuations of the actual health status of dialysis padents differ from val-
uations of the general population for similar health states?

Finally, chapter 9 presents the main conclusions of this wotk, together with some method-
ological and theoretical reflections. Furthermore, implications for future research are dis-
cussed. A summary in English and Dutch concludes the thesis. Because chapters 2 to 8 of
this thesis were written as independent papers, there is some overlap concerning study
design and methodology; however, this means that each chapter can be read as an inde-
pendent study.
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Chapter 2

De Wit GA, de Charro FTh. The use of health profiles and health preference
methods in end-stage renal disease patients: a systematic review of the liter-
ature. Submitted.

Abstract

This paper reports on a systematic review of the literature on Health Related Quality of
Life (HRQOL) of end-stage renal disease patients, as measured with four well-known
health profiles (Short-Form-36, Nottingham Health Profile, Sickness Impact Profile and
Quality of Life Index} and two health preference methods (Time Trade Off and Standard
Gamble). In 2 MedLine search, 815 articles regarding HRQOL of end-stage renal disease
patents were found. OFf these, 109 had applied one of the six HRQOL questionnaires list-
ed above. Five more of such papers were identified with an additional search in EMBASE
and PsycINFO databases. Of the 114 publications initially selected, 57 remained after fur-
ther selection based on study quality criteria. Findings are discussed along the four main
research questions that were covered in the selected papers:

1 What are the psychometric properties of heslth profiles and health preference
methods as applied in renal patients?

2 How does HRQOL of end-stage renal disease patients compare with that of a
healthier populaton, such as a general population sampler?

3 Which medical, socio-demographic and disease-related factors determine
HRQOL of end-stage renal disease patients?

4 Do HRQOL outcomes differ berween patients treated with different therapeu-
tic modalities?
The main conclusions are:

1 the methodological soundness of Short Form 36 and Sickness Impact Profile is
best documented,

2 HRQOL of end-stage renal disease patients is worse than HRQOL of the gen-
eral population,

3 a higher age and the presence of comorbid diseases are strong determinants of
lower HRQOL,

4 HRQOL of transplanted patients is better than HRQOL of dialysis patients,
but no major HRQOL differences exist between patients treated with different
dlialysis modalides.
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The use of health profiles and health preference methods in end stage renal disease patients

Introduction

Dialysis and transplantatdion, treatment options for patients with end-stage renal disease
(ESRD), have been among the first fields of medicine where the “quality of life concept”
was introduced.! Dialysis became available in the 1960s and was the first treatment for
patents who would otherwise have died. It soon became clear that the quality of this exten-
sion of life was considerably affected. Patients were hampered in many domains of every-
day life and dialysis was not providing the return to normal health that was initially hoped
for. New therapeutc possibilides such as renal transplantation, the tising prevalence of
renal failure, the high cost of therapy, and improvements in existing therapies have inspired
sustained interest in quality of life aspects of renal replacement therapies. Historical reviews
on quality of life research in ESRD patents were performed by Gokal,®3 Parsons and
Harris,* and Kaplan De-Nour and Brickmann.® Over the last 30 years, the definition of
quality of life and thus the character of quality of life research has changed dramatically,
reflecting the maturation of the scientific discipline itself.® In the early vears of dialysis,
research was mainly directed at vocational rehabilitation and the presence of stress and psy-
chiatric disturbances in patents.”® The 1980s constituted a research period with large stud-
ies comparing different treatments, using batteries of questionnaires, each directed at sepa-
tate dimensions of quality of life (uni-dimensional questionnaires).? The availability of
more sophistcated, multd-dimensional questionnaires to describe and value quality of life
in the 1990s is reflected in increasing use of such questionnaires in ESRD patients,!0-11
Also, disease specific questionnaires,!? and health preference methods or utility instruments
have been applied more often in recent years.!?

Despite the maturation of the discipline of quality of life measurement, consistency in
the definition and measurement of quality of life is still lacking,'# Psychologists, economists
and clinicians all seem to have their own ideas on quality of life. Different “schools” do
agree on the fact that quality of life is a multi-dimensional and subjective phenomenon.
Besides, the limitation of (measurement of) quality of life to health-related quality of life is
increasingly common. One workable definition of health-related quality of life (HRQOL)
is: “those health-related aspects of life which are capable of being modified by the provi-
sion of healthcare™.]? A modern taxonomy of approaches to the measurement of HRQOL
is described by Guyatt et al.1® They distinguish between generic and disease-specific instru-
ments to assess HRQOL. Generic instruments may be used in any population, regardless
of the underlying condition, while disease-specific instruments are only applicable in spe-
cific patient-groups. Two types of generic instruments exist: (1) health profiles and (2)
health preference methods or utility measures. Health profiles cover a range of dimensions
of HRQOL, including physical, psychological and social functioning. Depending on the
specific health profile, scores on individual dimensions may be combined into summary
scores for physical, mental or psychosocial functioning, or into one overall score. Health
preference methods or utility measures are rooted in economic and medical decision mak-
ing theory. These measures are aimed at eliciting the value a person atraches to a heaith
state, relative 1o perfect health and death. HRQOL is summarised as a single number, usu-
ally between 0 and 1. Health prefetence scores elicited from patients reflect both the health
status of the patient and the value of that health status to the patient. In recent years, the
emphasis in HRQOL research in ESRD patients has been on the use of these health pro-
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Chapter 2

files and health preference methods. Uni-dimensional questionnaires, widely used in the
1980s, seem to be used less often nowadays. The aim of this article is to present a review
of the literature on the applicaton of health profiles and health preference methods in
ESRID patients. Besides a part of the literature that is entirely descriptive in nature, the lit-
eraturc in this field aims generally at answering one or mote of the following questions:

1 What are the psychometric properties of health profiles and health preference
methods as applied in renal patdents?

2 How does HRQOL of ESRD patients compare with that of a healthier popu-
lation, such as a general population sample?

3 Which medical, sacio-demographic and disease-related factors determine
HRQOL of ESRD patients?

4 Do HRQOL outcomes differ between patients treated with different therapeu-
tic modalities?

We will discuss our findings along these four questions.

Methods

Several soutrces were used to identify published papers on HRQOL of ESRD patients
{including pre-dialysis patients enteting ESRD treatment). Firsidy, a MEDLINE search
{1966 through 1999} was performed. The search strategy is outlined in Appendix 1. Other
sources of information were two general quality of life bibliographies 1 17 and other pub-
lished reviews %518, Further, we carefully tracked all the references of selected publications.
Finally, we scarched the EMBASE and PsycINFO databases for additional references not
found using the strategy described above.

We have used the following selection criteria for our search, to ensure that only the rela-
tvely well designed and well-reported studies were incorporated in our review:

* studies must report self-assessed HRQOL data of ESRID patients,

* no interim reports wete selected if a final report was available,

= double publications of the same study data were only included if different
research questions were addressed,

+ data must be reported in a way that allows for vetificaton (for instance, conclu-
sions drawn should be supported by reported data),

e in cross-sectional studies aiming at the compatison of HRQOL of patients
treated with different modalities, muldvariate control for case-mix differences
must have been applied,

13



The use of health profiles and health preference methods in end stage renal disease patients

» studies aiming at the comparison of ESRD patients” HRQOL and HRQOL. of
the general population must have used age-marched control samples from the
general population, or control for age in a multivariate analysis.

Furthexmore, the following types of studies were excluded from the review:

@

studies with a mazin focus on HRQOL of diabetes mellitus patients or com-
bined kidney-pancreas transplant,

studies that report only staff-assessment of HRQOL of ESRD padents,

studies that applied generic instruments only to test construct validity of dis-
ease-specific or uni-dimensional HRQOL mstruments,

studies describing samples of less than 20 patients, and

cross-sectional studies that describe MRQOL cutcomes without any further
analysis.

Results

HRQOL instruments used in ESRD patients

Because our current review was aimed only at the use of health profiles and health prefer-
ence methods in ESRID patents, we « priord limited the list of instruments relevant to our
review. However, some further limitations in the list of viable instruments were made on
the basis of the following reflections. Some authors regard rating scales (Visual Analog
Scales) also as health preference methods.!? However, many different operationalisations of
rating scales were found in the literature, with different anchor points, instructions and scal-
ing These differences in operationalisation hamper unambiguous interpretation of scores.
We therefore choose not to include the rating scale approach in our review. Another cate-
gory of HRQOL instruments combines patient-derived informaton on health status with
community-derived valuations for these health states. These instruments are primarily suit-
able for use in economic evaluation studies since they allow for the calculation of Quadizy
Adpusted Life Years (QALYs). Examples of such instruments are the FuroQol (FQ-5D)
Instrument,?? the Rosser and Kind Scale! and the Quality of Well Being Scale.2? Such
instruments have scarcely found application in ESRD patients and have therefore not been
included in our review. Also, not all available health profiles have been applied in ESRD
patients. As a consequence, well-known profiles, such as the COQOP charts and the Duke
Health Profile, could not be selected for our review. Ultimately, the following six HRQOL
instruments were selected for the review: Medical Outcomes Study Shore-Form Health
Survey, Sickness Impact Profile, Nottingham Health Profile and the Quality of Life Index
(representing the health profiles), and Time Trade Off and Standard Gamble (representing
the hezlth preference methods). In the following, the six selected instruments are described
brictly.

14
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The Medical Outcomes Study Short-Form Health Survey is available in different lengths, the 36-
item short-form health survey (SF-36) being by far the most frequently used. The SF-36-
generates a profile of scores on 8 multi-item scales, reflecting 8 dimensions of HRQOL.23
These dimensions are (1) physical functioning, (2) role imirations due to physical problems,
(3) bodily pain, {4) general health perceptions, (5) vitality, (6) social functioning, (7) role lim-
itations caused by cmotional problems and {8) mental health. Raw scores are transformed
to scale scores between 0 and 100, where a higher score indicates better health. Two sum-
mary scores may be computed from the scores of the 8 sub-scales of the SF-36, the
Physical Component Summary (PCS) and the Mental Component Summary (MCS).2*
Norm-scores for (sub-groups of) the general population are available.

The Sickness Inpact Profie (SIT) is a behavicurally based measure to assess the impact of
disease and treatment on functional status.?® The instrument contains 136 statements, cov-
ering 12 different domains: (1) sleep and rest, (2) eating, (3) work, (4) home management,
(5) recreation and pastime, (6) ambulation, (7} mobility, (8) body care and movement, {9)
social interaction, (10} alertness behaviour, (11) emotional behaviour, and (12} communica-
tion. Respondents either agree or disagree with the statement. Results may be presented as
a 12-dimensional profile score, or by means of sub-scores: a “physical” score based on 3
scales, a “psychosocial” score based on 4 scales, and 4 total score. Scores represent 2 per-
centage of the total possible score and range from 0 to 100, where O represents optimal

health,

The Nottinghan Health Profilz (NHP-1) contains 38 dichotomous questions about health
status, which may be summarised in 6 sub-scales: (1) physical mobility, (2) energy, {3) pain,
{4y sleep, (5) social isolation, and (6) emotional reaction.? Scales range from 0 to 100, with
higher scores indicating more limitations. The NHP does not summarise individual scale
scores in an overall score.

The Quadity of Life Index (or Spitzers Guality of Life Index - QLD was originally designed to
measure the general well-being of terminally 1ll cancer patients, but has been used broadly
for chronically ill patients populadons.?” The QLI consists of five domains of HRQOL ((1)
activity level (including occupation), (2) activides of daily living, (3) feelings of healthiness,
(4) quality of social support and (5) psychological outook), each with three levels of func-
tioning, Scores of 0, 1 and 2 for each level reflect increasing well-being and may be summed
to a total score ranging from O to 10.

The Time Trade Off (TTO) is an interview technique that is aimed at eliciting the value a
person attaches to his current health state.?® It is based on the principle that the less prefer-
able the current health state is, the higher the proportion of remaining life-time a person is
willing to trade off to gain normal health will be. The respondent is asked whether he is
prepared to give up some remaining tme of life, in order to improve the current health
state to normal health. The quotient of the chosen number of years in a normal health state
over statstical life expectancy yields the TTO score, a score berween 0 and 1, where a high-
er scote represents a better health state.

Finally, the Standard Gamble (8G) is an interview technique, that is based on the principle
that 2 respondent will be mote willing to accept a risk in order to gain normal health, if the
current health state is regarded as less desirable.’” The respondent is presented with two
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hypothetical alternatives and asked to choose the one preferred most. The first alternative
offers the certainty of staying in the current health state for the remainder of the respon-
dent’s life. The second alternative is a gamble with specified probabilities for both the pos-
itive outcome of the gamble (a normal health state for the remainder of the time) and the
negative outcome (death). As with TTO, 2 score between 0 and 1 is derived, where higher
scores represent better health states.

Results of the literature seatch

The MEDLINE search generated 815 references that were all checked for the type of
HRQOL instrument that was used. Gut of these 815 papers, 4 total number of 109 papers
was Initally selected because one of more of the six selected HRQOL instruments was
applied. Five more papers were identified with a control search in EMBASE and
PsycINFO. After reading those 114 papers, a further selection was made on the basis of cxi-
teria discussed in the methods section. Finally, 57 papers were selected for this review. Most
studies that were not selected were (older) descriptive cross-sectional studies that suffered
from a lack of adjustment for differences in case-mix between different treatment groups.
Appendix 2 shows a comprehensive overview of all selected studies with the following key
features: first author, year of publication, study design, aim of study, number and treatment
modality of patents, HRQOL instrument used and main outcomes. In addition, appendix
3 provides six tables that show published scores for each of the six selected FHIRQOL
instruments. These tables may be used as a quick reference for clinicians and researchers
who apply those instruments in ESRD populations. In the remainder of the results section,
we will discuss the findings of selected studies, centred around the four research questions
that were formulated in the introduction section.

Research question 1: What are the psychometric properties of health profiles
and health preference methods as applied in renal patients?

Because the six selected HRQOL instruments are well tested and validated generic instru-
ments, they should be useful for application in both healthy and diseased populations.
Therefore, psychomettic testing for specific patient groups, l.e. dialysis patients, is in gen-
eral not considered as a necessity. Indeed, many authors refer to the fact that these generic
insttuments have been tested for psychometric propertes in other populations and i gen-
eral were found to have adequate test properties.!l 2937 However, extensive methodologi-
cal work on feasibility, reliability, validity and responsiveness of these HRQOL instruments
in ESRID populations was found in our review Also, because all instruments aim to meas-
ure HRQOL, some authors have studied the relationship of health profiles scores to health
preference scores.

Feasibifity. 'The administration of TTO and SG requires an interview situation. The SIP is
often presented in an interview situation as well, although self-assessment is also possible.
Both NHP and SF-36 are generally self-administered. The TTO and SG require a certain
level of cognitive functioning from the respondent.?® Several publications mention that
some respondents were unable to answer SG and TTO because of cognitive failures, or
stipulate that patients refused to answer because of other reasons, eg religion. 384
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Percentages of non-response to these instruments as high as 19 % have been reported 38
Other authors did not encounter specific problems when administering SG and/or TTO.#2
The SF-36, SIP and NHP are generally well accepted by patients and can be self-adminis-
tered. #47 In a study comparing the feasibility of NHP and SIP, Essink-Bot et al. found the
NHP to be more feasible than the SIP i.e. shorter and less difficult.** No informaton on
feasibility of QLI was found.

Validity. Evidence for diseriminant validity, in a sense that the instrument is able to dis-
criminate berween HRQOL of patients on different treatment modalities or with different
underlying diseases in a way that is predicted a priori, is presented for the TTO,40 48 and for
the SF-36.%% 49 In one study, evidence for construct validity of TTO (the level of agreement
with other measures that aim to measure the same undetlying construct) was obtained
through a comparison of the independent rating of the quality of life of a patient by his
nephrologist and the patient himself.3? The rank correlation between the mean scores of
nephrologists and patients was 0.51. Another study also provided with evidence for con-
struct validity by means of a compatison of patdent TTO scores and nephrologists’, nurs-
es” and relatives’ assessment of patents HRQOLA The correlations between patients’
TTO scores and external raters’ scores were positive and statistically significant, but rela-
dvely low (r from 0.27 to 0.40}. Essink-Bot et al. studied the construct validity of NHP and
SIP in dialysis patients, comparing the pattern of Intra Class Correlation ICC) coefficients
between conceptually similar scales of NHP and SIP, and between scales of NHP/SIP and
related domain-specific HRQOL measures with proven validity.** The association patterns
observed between the NHP and the SIP, and other instruments were largely as expected,
supporting the construct validity of these two instruments. No information on validity of
SG and QLI was found.

Reliability (reproducibility or test-retest reliability) refers to the degree to which results
obtained by 2 measurement can be reproduced. The study of reliability of HRQOL scores
in ESRD patients might be troubled by the occurrence of real changes in health status
between two moments of measurement, for instance when assessed before and after a dizal-
ysis session. One study reported test-retest reliability of the TTO to be 0.85, when the tests
were administered & weeks apart.®® One large study reassessed the TTO in 171 ESRD
patients 4 weeks after the first interview and found the intra-class correlation coefficients
(ICC) to be 0.81.40 A pilot study from the same research group reported a test-retest cot-
relation coefficient of 0.628, 6 weeks after the initial interview.?? One study on the reliabil-
ity of the NHP found Spearman correlation coefficients of 0.69 to 0.85 between first and
second administration of this questionnaire.”? Another study used ICC’s for the test-retest
reliabilicy of the NHP, and found these to be between 0.55 and 0.80.44 Because the NHP
was administered just before and one day after dialysis in that study, the authors preclude
that the relatively low ICC’s might be attributed to real differences in patients’ health status
before and after dialysis.** Laupacis et al found ICC’s exceeding 0.80 when the repro-
ducibility of the SIP was studied two months after the initial interview in 40 patients who
received 2 placebo to erythropoiedn, 2 drug used for anaemia 5! Test-retest reliability of SG
and QLI has not been studied in ESRID populations.
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Reliability (homogeneity or internal consistency) estimates the extent to which different sub-
patts of an instrument measure the critical attribute. Evaluating the internal consistency of
SF-36, adequate Cronbach’s alphas for group comparisons (> 0.7) were reported by sever-
al authors.®>47 49 The internal consistency of NHP, as studied by Bzdia et al.,>* was very
good for the entire instrument {Cronbach’s alpha 0.91}, and somewhat less for individual
sub-scales (ranging from 0.58 (social isolation) to 0.86 (pain). One other study compared
internal consistency of NHP and SIP, and found that the NHP (Cronbach’s alphas 0.39-
0.80) yielded somewhart higher internal consistency estimates than the SIP (0.14 to 0.95).%

Responsiveness fo change. Another important feature of a HRQOL instrument should be sen-
sitivity, or responsiveness to clinically meaningful changes. This is especially relevant in
studies evaluating the effectiveness of intervendons. One study evaluated the responsive-
ness to change of TTO in a prospective study that attempted to reach an adequate dialysis
dose (defined as total weekly clearance of waste products Kt/V ., > 1.0) in underdialysed
patients (Kt/ V., < 0.8, n=26).52 The TTO was found not to be responsive: no significant
correlation between change in Kt/V ., values from initial to second evaluation and the
change in TTO values could be demonstrated (r = 0.07). The authors’ explanation for this
finding is that, because the TTO allows patients to apply internal weights to the effect of
ESRD and its treatment on HRQOL, the patient does not weight such improvements in
therapy heavily. Several other studies reporzed on TTO% respensiveness to change in
prospective studies evaluating the effect of the drug erythropoietin.1? 3334 Two studies
found that TTO scores remained stable over time, although health profiles showed increas-
es in some domains of HRQOL., such as fatigue and physical functioning.!? 33 One small-
et study (n=28) by Harrs showed higher TTO scores after introduction of erythropoi-
etin.>* Larger improvements in HRQOL, such as found when prospectively comparing pre-
and post-transplant HRQOL, were reflected (P<0.003) in higher TTO scores in several
studies.>3” Responsiveness may in general be hampered by floor- or ceiling effects, indi-
cating that the mejority of the patents show scores around the upper or lower bound of
the range of possible scores. One study found such effects using the NHP>® In a group of
limited care haemodialysis patients, the median score in 2 out of 6 scales was 0 (best pos-
sible score), while median scores in the other 4 scales aiso did not allow for further differ-
entiation between sub-groups of patients. A comparative study between NHP and SIP
found the distutibution of scores of the SIP to0 be even more skewed in the directon of
good functioning than those of NHP** Appropriate use of the whole range of possible
scores was repotted for the SE-36 sub-scales, 12 4547 except for the two role functioning
scales. ¥4 No information was found on responsiveness of SG and QLI instruments.

Relationship of heaith profiles and bealth preference scores. Although all instruments selected aim to
measure HRQOL, reported correlations berween the respective outcome measures were
low to moderate. A correlation of 0.43 was found between QLI and TTO* Correlations
between the global, physical and psycho-social SIP scores and TTO were (.23, -0.15 and -
0.17, respectively, as teported in the Canadian Erythropoietin Study.5! Similar correlations
between SIP and TTO (¢ = (.19) and SIP and 3G (r = 0.31) were found in a study by
Hornberger et al.* The two health preference instruments that were used in that study (SG
and TTO), showed only a moderate correlation (r = 0.31), despite the conceptual similari-
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ty of both instruments. Hornberger et al. found that agreements between measures were
especially poor at the individual level, with patients reporting low HRQOL according to one
method and a high HRQOL according to the other. Most patents had discrepancies of
greater than 50 percent between the highest and lowest scores on the different instruments
used. This study showed that the method chosen to evaluate HRQOL may produce sub-
stanuzlly different impressions of HRQOL of patients. Revicki used (sub-scales of) SIP,
SF-36 and SG i a group of 73 pre-dialysis patients and found correlavons berween SIP
and SG and SF-36 and S8G not to be higher than 0.19, with one exception of .30, for the
correlation between the SIP sub-scale home management and SG.3 Although the selected
instruments all aim at measuring HRQOL, different instruments may lead to different con-
clusions on HRQOL of a patient population. Health profiles and health preference meth-
ods are at best moderately correlated.

Research question 2: How does HRQOL of ESRD patients compare with
that of a healthier population, such as a general population sample?

Because it is known that HRQOL scores are negatively related with age, only those studies
that compared HRQOL of ESRD patients with age-matched samples of the general pop-
ulation are reviewed here. Thitteen studies provide with such information.11 27 46-47 59-67
Except three studies that were performed in transplanted patients,5% 646 all studies report-
ed that ESRD patents rated their HRQOL on average lower than the normal population,
irrespective of the type of HRQOL instrument that was used. However, differences
between ESRD patients and the general population were more obvious in the physical
domains of HRQOL than in the mental domains.?! 6063 63 Bive studies that focused on
HRQOL differences between transplanted patients and the general population draw differ-
ent conclusions.b! 63-64 66-67 The studies by Benedetd et al.57 and Rebollo et al.® found lit-
tle differences in $F-36 scores and a study by Niechzial et al.% found equal of better NHP
scores for transplant recipients, compared with the general population. The study by Shield
et aL.%7 found that transplanted patients were not significantly different from the general
population in SF-36 dimensions of bodily pain, vitality and mental health. Finally, 2 study
by Matas et al.0 described that up to 40% of non-diabetic and up to 65% of diabetic trans-
plant recipients had SF-36 scores below the 95% confidence interval for age-matched con-
trols of the general population. This was especially true in the physical domains of the SF-
36. Three studies stratified the ESRD populations into age-groups and found that differ-
ences between ESRD patients and general population samples are smaller in the higher age-
group(s).0962 One of the two studies that found little HRQOL differences between ESRD
patents and the general population was also performed in a group of patients clder than
65 vears.04

Research question 3: Which medical, socio-demographic and disease-related
factors determine HRQOL. of ESRD patients?

HRQOL of dialysis patients may be determined by socio-demographic, treatment related
and disease related vatiables, as well as psychological and social factors. Many studies have
linked HRQOL outcomes to such variables, but only those studies that report these analy-
ses in a multivariate way are reviewed here. Of the selected studies, sixteen reported on
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important determinants of HRQOL.10-11 29 3234-36 47 49 65 6873 Al studies that analyzed the
influence of the presence of co-morbid conditions on HRQOL outcomes reported similar
findings: concurrent diseases have a negative influence on HRQQOL,10 29 3436 47 29 68 70-71
73 Especially diabetes mellitus 1035-36 68 7173 and cardiovascular disease 19343373 were iden-
tified as diseases that influence the physical domains of HRQOL. A higher age was found
to be negatively associated with NHP scales of pain and mobility,0> SF-36 scales physical
functioning,?” 47 49 68 viality 47 4 and role limitations due to physical fanctioning,?’ 4 phys-
ical SIP score,10 35-36 69 psychological SIP score, 10 69 total SIP score,!0 35 69 QLI score 7!
and positively with SF-36 scale social functioning 68 More years of education was found to
be positively associated with overall HRQOL outcomnes, 10 35 62 71 physical 19 33 and psy-
chological/mental HRQOL outcomes.10 3565 69 Some socio-demographic factors that were
found to be negatively associated with HRQOL were female sex 1947 black race * and
Hispanic race,*” while being married,”? a higher socio-economic status,'® and being
employed 29 69 7! were positively associated with HRQOL. No agreement was found on the
relationship between tdme on dialysis / total time with end-stage renal disease and HRQOL
outcomes. A large study by Niechzial et 2.%% found that patients who were on dialysis for a
longer time had more severe problems with NHP scales pain, emotonal reactions, sleep
and mobility, Wight et al. desceibed 2 similar negative influence of treatment duration on
physical functioning.?’ In contrast, Morton and colleagues 7 described that length of time
on dialysis was positively associated with good outcomes on physical and social funcdon-
ing. Others 7! found no influence of length of time on dialysis on HRQOL scores. Higher
haemoglobin levels were desctibed to have a positive influence on total SIP score, 19 physi-
cal SIP score, !V SF-36 domains of social functioning, role limitations caused by emotional
problems and vitality,?? and physical functioning and vitality.4” Some studies have analysed
the associations hetween HRQOL outcomes and renal function parameters. Higher hema-
tocrit levels were found to positively affect total SIP score 10 and changes in hematocrit lev-
els were associated with positive changes in overall health.!! Serum albumin was found to
be positively related to 7 out of 8 SF-36 scales,%8 QLI score 7! and total SIP score.®* One
study that linked HRQOL outcomes to residual renal function found that this was positively
associated with SF-36 scales sodial functioning, role limitations due to physical problems,
role limitations caused by emotional problems, mental health and virality.2? A later report
on the same study population showed that physical HRQOL in haemodialysis and peri-
toneal dialysis and mental HRQOL in haemodialysis patients was to a larger extent
explained by a greater physical symptom burden (occcurrence and frequency of itching,
cramps, fatigue etc.) than by any other determinant.”® Morbidity, defined as the number of
hospital admissions in the past six months, was negatively related with total SIP score and
physical and psychosocial SIP scores, with some SF-36 scales #? and with the TTO
score.”? One striking finding is that five studies that aimed to explain HRQOL outcomes

from dialysis adequacy datz, all found that adequate dialysis was not an important factor.19
29476873

Ten smdies focused on the effects that erythropoletn weatment of ESRD-related
anaemia had on HRQOL.11 13 33-54 7419 Of these studies, only two were designed as ran-
domised controlled trials.]®> ™ The study by the Canadian Erythropoietin Study Group
showed that the global and physical scores on the SIP improved in patents treated with ery-
thropoietin compared with those given placebo.!? Significant improvements were noted in
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the response of padents to questions on body care and movement, home maintenance,
ambulation, communication and work among those treated with ervthropoietin. Despite
these improvements, patients’ TTO scores remained stable.!3 The second randomised con-
trolled trial was performed in predialysis patents.” This study showed that there were sig-
nificant differences berween patients using erythropoietin and the placebo group on
changes in SF-36 sub-scales of energy (vitality) and physical functioning. Other published
studies were all observational studies, with patients serving as their own controls in a pre-
and post-erythropeietin use situaton. The largest of these observadonal studies involved
1004 patients, divided over patents who were not using erythropoietin before (new-to-ery-
thropoietin) and patients who were already using erythropoietin (old-to-erythropoietiny.!!
Significant improvements in SF-36 sub-scales of physical functoning, vitality, social func-
tioning and mental health, and in the Mental Component Summary Score were described
for new-to-erythropoietin patents. Patients already using erythropoietin did not experience
changes in HRQOL during the study period. At follow-up, 2 comparison of the ald-to-ery-
thropoietin patients with the new-to-erythropoietin patients revealed that SF-36 scores for
the latter group achieved the same levels as the former group. Three studies used the SIP
to evaluate changes in HRQOL after start of erythropoietin use.? 77 72 These studies ail
described improvements in the psychosocial dimension of $IP and the global SIP scores,
and two studies also described improvements in the physical dimension of SIP53 7% Three
studies evaluated HRQOL changes after start of erythropoietin use with the NHP instru-
ment.”> 70 78 A large study by Evans et al. found significant improvements in the energy,
emotional wellbeing 2and social isolation domains of the NHP.?® The positive effect of ery-
thropoietin on energy and emotonal wellbeing was confirmed in two smaller studies,”>-7¢
Ogly two studies have atempted to identfy factors that were independently related to
HRQOL improvement after erythropoietin treattnent.!? 79 It was found that most substan-
tial improvements in MRQOL were experienced by patients with poor baseline HRQOL.™
Furthermore, erythropoietin induced changes in haematocrit level were positively associat-
ed with HRQOL outcomes in SF-36 scales of general health, vitality and social function-
ing,!! and with the global score of SIP7?

Research question 4: Do HRQOL outcomes differ between patients treated
with different therapeutic modalities?

Many studies comparing the HRQOL of different treatment modalites have been pub-
lished. A major drawback of all studies is the lack of randomisation of patients over dif-
ferent modalides. As a consequence, selected patients are being treated with selected modal-
ities. To overcome this objection at least partially, cross-sectional studies were only selected
for this review if differences in case-mix had been corrected with multivariate analyses
technicues. The NHP was used in one smdy in 1027 haemodialysis and peritoneal dialysis
patients.5> For each of the 6 sub-scales of NHP, it was concluded that peritoneal dialysis
patients did not differ significantly from haemodialysis patients. From this cohort of dialy-
sis patients, 138 patients were transplanted,®® which markedly affected their functoning in
the energy, sleep and emotional reacdons domains of HRQOL. The TTO was used in six
studies comparing modalities. ¥ 3337 72 80 One small study compated HRQOL effects of
high-flux and conventional haemodialysis techniques in a cross-over trial. 8¢ The 22 patients
who completed both phases of the wial did not experience differences with respect to
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HRQOL. Five studies concluded that transplanted patients had a better HRQOL. as meas-
ured with TTO than dialysis patients.*0 35-57 72 Three of those studies were prospective
studies that followed unselected samples of patients from dialysis through transplanta-
tion.3%-37 Six to thirty months after transplantation, patients valued their HRQOL on aver-
age with a TTO score that was 0.17-0.33 (P<0.001) higher than their pre-transplantation
score. Two of these prospective studies also included the SIP instrument.®3-%6 Both the
physical (P<(.001) and psychosocial sub-scores (P<0.01), and the total SIP score improved
significantly (P<0.001) after rransplantation. A study by Julius et al. using the SIP found that
CAPD patients had the highest scores on the physical functioning scale (indicating more
physical dysfunctioning), followed by centre haemodialysis patients, cadaver transplant and
related transplant patents.3® Differences were not seatisdically significant, except between
CAPD and related transplant patients. The SIP instrument was also used in a Spanish study
involving 1013 dialysis patients, who received either conventional haemodialysis, haeme-
diafiltration or peritoneal dialysis.!0 After adjusting the HRQOL outcomes for case-mix dif-
ferences, no significant differences weze found in relation to dialysis modality. Of this sam-
ple of 1013 Spanish dialysis patients, 88 patients were successfully transplanted. Their
changes in HRQOL were described by Jofré et al.5! Improvements were reported in the
physical, psychosocial and global domains of SIP, but were most marked in the psychoso-
cial domain. For unclear rezsons, women benefited less from a transplant than men. Also,
older age and greater prior co-morbidity diminished the beneficial effects of transplanza-
tion.8! The widely cited study by Hart and Evans used the SIP in a study comparing
HRQOL of home-haemodialysis, centre haemodialysis, CAPD and transplanted patients.??
This study clearly demonstrated for the first time that many of the intermodality differences
observed in other studies may have resulted from variations in case-mix. After such adjust-
ments, only wansplanted padents showed significanty better STP scores, The three dialysis
modalities were comparable with regard to adjusted SIP scores. Finally, four studies used
the SF-36 and one study the SF-20 for comparison of ESRD treatment modalities.2% 31 43
#7753 A study by Khan et al showed that CAPD and hzemodiaiysis patients showed signifi-
cantly worse (P<0.01) scores than transplanted patients on 6 out of 8 sub-scales of SF-36.4°
The differences between dialysis and transplant patients were most pronounced in the phys-
ically otiented scales of the SI-36. Only emotional role functioning and mental health of
dialysis patients were similar to those of transplanced patients. A prospective study by
Meers et al. compared a cohort of patients that was trained for self-care haemodialysis with
an age- and co-mosbidity-matched cohort of full-care haemodialysis patients.”! It was con-
cluded that self-care dialysis patients performed better than full-care dialysis patients on SF-
36 scales role limirations caused by emouonal problems, social functoning, mental health
and vitality. Merkus et al. reported on HRQOL of patients three months after the start of
dialysis treatment?? Peritoneal dialysis and haemodialysis patients in this study showed
comparable levels of HRQOL, except for the mental health sub-scale, where haemodialy-
sis patients appeared more impaired than peritoneal dialysis patients. This patient sample
was followed untl 18 months after start of dialysis.?? It was shown that haemodialysis had
a consistently favourable effect on physical HRQOL over time compared with peritoneal
dialysis. Mental HRQOL remained stable over time. The study by Wight et al. showed a
BRQOL advantage of transplanted patients and similar HRQOL of patients on all dialysis
modalities, except for an independent negative effect of hospital haemodialysis on mental
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health.*7 Finally, one study that compared HRQOL of CAPD and APD patients found no
influence of treatment on HRQOL of patients.” In conclusion, there is convincing evi-
dence that HRQOL of transplant patents is better than that of dialysis padents, Most stud-
ies that have compared HRQOL of patients on different dialysis modalities have found no
ot few differences between the modalities.

Discussion

The use of one or more of the six selected HRQOL scales, four of them health profiles
and two of them health preference methods, has been described more than 100 tmes.
Especially the health profiles SIP and SF-36 have found widespread application in ESRD
populations. Of the health preference methods, TTO was used more often than SG. Our
of all publicadons, we have selected 57 relatively well designed and conducted studies for
the current review. Four main research questions could be distinguished in the selected
papers. We will discuss our main findings along these research questons.

With respect to the methodological and psychometric aspects of the usc of these gener-
ic instruments in ESRD patients, most studies found that test properties were acceptable to
satisfving. However, some concerns about the TTO instrument remained. Application of
the TTO was hampered by relatively high non-response.¥®-4C Also, the TTO was found not
to be responsive to clinical changes.!? 3253 Hlsewhete, we have postulated that TTO might
be less suitable for use in chronically il patient populations, because patients adapt to their
illness and tend to use only the upper parts of the scale.83 The same remarks may be valid
tor a HRQOL instrument familiar to TTQO, the SG, but less evidence on the use of SG in
ESRID) populations was available. The correlations between scores derived with the health
preference methods and the health profiles scores were poor to moderate. This finding is
in accordance with results of previous research in other seriously ill patient groups.®+85 The
low correlation coefficients found in the studies imply that the varance in SG and TTO
scotes can hardly be explained by the individual HRQOL dimensicons covered in the health
profiles. The implication is that both types of questionnaires truly reflect different and pos-
sibly complementary aspects of the HRQOL concept. The health status measures mainly
assess patients’ functioning on different domains of quality of life, whereas the health pref-
erence methods elicit individual judgements on the value of the current health status, rela-
tive to full health and death. The preference scores may be influenced by factors not cov-
ered by the health status questionnaires: beliefs about health, previous experiences and
knowledge, a person’s atdtude towards risk and time and non-health related factors, such as
financial status and the availability of social support.86

The second research question focused on comparisons with age-matched samples of the
general population. It was shown convincingly that dialysis patients’ HRQOL is worse than
HRQOL of age matched samples from the general population. However, differences were
less marked for older patient groups and for transplanted patients. In general, differences
wete more profound in the physical than in the mental and social domains of HRQOL.

Concerning the third research question, the determinants of HRQOL of ESRD patients,
extensive tesearch was found in our review The number and type of co-morbid conditions
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{especially diabetes mellitus), age and educational level were often found to be associated
with HRQOL outcomes. The positive influence of use of erythropoietin on HRQOL of
ESRD patients is undoubted. Positive changes after the introduction of erythropoietin use
have been reported in the physical, mental and social domains of HRQOL. Furthermote,
it was found that the physical and overall domains of HRQOL are far better explained than
the psychosocial domains of HRQOL, both in terms of number of determinants known
to be associated with HRQOL and total amount of variation explained. Limitations of
most studies are that only a few of the many possible determinants were included in the
analyses. Therefore, the total explained variation of HRQOL by the selected background
characteristics was low to moderate, in general. This imples that factors so far not known
or not analysed contribute to HRQOL levels of ESRD patents. Even studies that attempt-
ed to include demographic, treatment related, biomedical as well as renal disease related fac-
tors found R2 to be only 10 to 37 %.1029 34-36 4773 Efforrs to identify additional factors that
influence HRQOL of ESRD patients have not been particulatly successful so far. Besides,
not all determinants known c¢an be modified by healtheare interventions. One interesting
study found that large HRQOL differences existed between patients treated in diffecent
dialysis centres, even after adjustment for differences in case-mix.”! This study draws the
attention to a less well srudied area: the relationship between the process of care and
HRQOL ourcomes. Why do patients in one dialysis centre show better HRQOL. than in
another centre? Can differences in the process of care be identified and quantified? These
questions remain to be answered by future tesearch.

The fourth research guestion, the comparisen of HRQOL of patients treated with dif-
ferent modalities resulted in the conclusion that there Is convincing evidence that HRQOL
of transplanted patients is better than HRQOL of dialysis patients. However, results of this
review of the literature do not justify the choice of one dialysis modality over the other
because of perceived HRQOL benefits. Most studies concluded, when differences in case-
mix between patient groups were statistically controlled for, that treatment modality is not
a determinant of HRQOL. The quality of life of patients who are being treated with two
more recently developed dialysis techniques, namely APD and daily home haemodialysis, is
less well studied so far. Tswo of the selected studies included APD patients,32 73 bat only
one small study explicitly compared HRQOL of APD patients with CAPD patients.”> No
differences were found. Larger studies should certify this finding.

Summarising, 57 well-designed and well-petformed HRQOL measurernents using health
profiles or health preference methods were found in the Jterature. Especiaily the Short-
Form-36 and Sickness Impact Profile have found widespread application in ESRD patients.
In some dialysis centres, SF-30 is even used for regular monitoring of patients, to identify
(changes in) problem areas and to modify these problems where possible.46 Also, for SP-36
and SIP, most evidence on the psychometric soundness of application in ESRD patients is
available. The health preference methods Time Trade Off and Standard Gamble have heen
used less often, and more doubts about their application remain after studying the litera-
ture. One striking finding is that TTO and SG scores do not cotrelate with health profiles
scores. When using TTO and 5G, it would be advisable to also apply one of the health pro-
files. Convincing evidence is available on the fact that HRQOL of dialysis patients is worse,
especially in the more physically otiented domains of HRQOL, than HRQOL of the gen-
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eral population, and on the fact that HRQOL of tansplanted patients is better than
HRQOL of dialysis patients. No major differences in HRQOL of patients on different
dialysis modalities were found. Regarding the four research questions identified, the ques-
don on determinants of HRQOL in ESRD patients seems to leave most room for further
research,
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Appendix I

The following search strategy was used for the MEDLINE literature search (period covered
1966 through 1999). The MESH terms “Quality-of-life”, “Quality-Adiusted-Life-Years”,
“Health Surveys” and “Health Status Indicators™ were each combined with all of the fol-
lowing ESRD specific MESH terms: “Haemodialysis”, “Peritoneal Dialysis”, “IKidney
Transplantaton”, “Dialysis”, “Iidney Pailure”, “Kidney Failure, Chronic” and “Renal
Failure”. All subheadings were included with each MESH term. The selection was a priori
limited to publications in the English, French, German and Dutch languages and to adult
populations. A similar search strategy was used for an additional search in EMBASE (1974
through 1999) and PsycINFO (1967 through 1999) databases, supplemented with the
reguirement that one of the six selected HRQOL instruments (gither full name or abbre-
viated name) was found in either tide, abstract or control (= MESH) terms.



i Appendix II: Systematic overview of all selected studies

Study, year

Design

Aim 2

N patients /
Treatment 2

HRQOL

instrument

Main Qutcomes

Research question
potients?

I:What are the psychometric properties of health profiles and health preference methods as applied in renal

Churchill et al., 1984
39

Prospective,
abservational

Testing TTO
instrument

n=73:42 FCHD, I7
CAPD, 147X

TTO

Use of the TTO instrument was considered feasible in ESRD
patients. FTest-retest reliability was high (correlation

coefficient 0.8). Construct validity of TTO was supported by
test-results (rank correlation between different raters 0.51).

Churchill et al., 1987
40

Prospective,
cobservational

- Psychometric testing
of TTCQ instrument

- To study the
relationship between
LCHD QLl and TTO

N=194: 28 HHD,
42 FCHD, 79 TX,
31 CAPD, 14

TTO, QLI

- Evidence for discriminant validity was found, Test-retest
reliability was high {Intra-Class-Cerrelation coefficient 0.81).
- QLI and TTO were moderately correlated: the correlation
coefficient was 0.43.

Churchill e al., (991
52

Prospective,
observational

Testing responsiveness
of TTO

n=47: 47 FCHD +
LCHD {n.s.)

TTC

TTO not responsive to changes in adeguacy of dialysis.

Laupacis et al., 1991
51

Prospective,
intervention
(ret)

- Testing reliabilicy and
responsiveness of TTC
- To study the
relationship between
StP and TTO

n=18: {18 FCHD

TTO, SIP

-TTC not responsive to changes in hemoglobin caused by
use of erythropoietin, Test-retest reliability was good: Intra-
Class-Correlation coefficient > 0.80.

- SIP and TTO were weakly correlated: Pearson'’s correlation
coefficients between —0.15 and ~0.23.

Schrama et al., 1991
58

Cross-sectional,
observational

Testing feasibility of
NHP

n=60: 60 LCHD

NHP

Administration feasible. Ceiling effects were found: more than
40 % of patients had highest possible scores in NHP scales.

Harnberger et al.,
1992 42

Prospective,
observational

Relationship between
TTO,5G and SIP

n=58: 58 FCHD

TTO, 5G,
sip

Moderate correlation between SG and SIP (Spearman rank-
correlation coefficient 0.31}. Weal correlation between TTO
and SIP (correlation coefficient 0,18). SG and TTO were
moderately correlated (0.31).

Kyrtin et al, 1992

45

Prospective,
observational

Testing feasibility and
reliability of SF-36

n=37:37 FCHD

SF-36

Administration feasible, Floor- and ceiling-effects were found
in two role functioning scales. Rehiability estimates adequate
for group comparisons (Cronbach’s ¢ from 0.62 to 0.90).

Revicki, 1992 35

Cross-sectional,
observational

- Relationship between
SG and SIP

- Testing feasibility of
5G

n=73:73 pre-
dialysis

5G, SIP P,
SF-36 b

- Correlations were weak to moderate: Pearson’s
correlations between SG and individual SIP scales between
—0.07 and —0.30. Correlations between SG and individual SF-
36 scales between 0.09 and 0.12.

- 19 % of patients were urable to compiete the 5G or
provided inconsistent responses,
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Study, year Design Aim 2 N paiients / HRQOL Main Outcomes
Treatment 2 instrument
Badia &t al,, 1994 30 Prospective, Testing test-retesc n=170: 170 FCHD NHP Spearman-correlation coefficients > 0.6 for all NHP scales.
observational reliability and internal NHP was considered sufficiently reliable. Overall NHP
consistency of NHP showed satisfactory internal consistency (Cronbach's o 0.91),
but not all sub-scales equally satisfactory.
Meyer et al., 1994 Cross-sectional,  Testing feasibility and n=112: 112 dialysis ~ SF-36 Reliability (Cronbach's a) > 0.77 for all scales, SF-36 was
46 observational reliability of SF-36 (ns.) considered sufficiently reliable. Administration to dialysis
patients on a regular basis in a busy clinic was considered
feasible.
Khan et al., 1995 3 Cross-sectional,  Testing feasibility and n=185:102TX, 43  §F-36 Administration of SF-36 was feasbile. Evidence for
observational validicy of SF-36 FCHD, 27 CAPD discriminant validity of SF-36 was found.
Meers et al., 1995 Cross-sectional,  Inter-rater agreement  n=30 30 FCHD SF-36 Caregivers' {(nurses and nephrologists) scores were lower
33 observational on patients’ HRQOL than patients’ scores.
Essink-Bot et al., 1996 Cross-sectional,  Psychometric testing of n=63:63 FCHD SIF, NHP Wealk correlations between NHP and SIP. NHP performed
44 observational SIP and NHP beteer than SIP in terms of feasibilicy ard internal
consistency.
Lenere, 1996 41 Prospective, Testing feasibility of SG = N=25:25 FCHD 8G,TTO Both interviews and computer based-administration were
observational and TTO with feasible. Computer-assisted administration derived higher
computer and scores. One patlent did not understand the concept of
interview based probability with SG.
administration
Molzahn et al,, 1996 Prospective, Psychometric testing of n=215:52 FCHD, TTO Test-retest reliability was good (0.85). Evidence for
‘ observational TTO 37 HHD, 30 CAPD, discriminanc validity was found.
96TX
Molzahn et al,, 1997 Prospective, Inter-rater agreement  n=215:52 FCHD, TTO Significant differences in ratings among rater groups: nurses’
72 abservational on patients’ HRQOL 37 HHD, 30 CAPD, ratings were [ower than patients’, physicians' ratings were
96 TX higher than patients’ ratings. Correlations among ratings
ranged between (.19 and 0.49,
Ozminkowski, 1997 Cross-sectional,  Testing validity and N=515:2127TX, SF-36 Evidence for discriminant and construct validity is presented.
49 observational reliability of SF-36 304 dialysis (n.s.) Internal consistency was good (Cronbach’s « > 0.85 for
all scales).
Cross-sectional,  Psychometric testing of N=520: 100 FCHD,  SF-36 Self-administration is feasible. Internal consistency was

Wight et al., 1998
47

cbservational

SF-36

42 HHD, 41
LCHD, 228 TX,
109 CAPD

satisfactory (Cronbach's o > 0.72 for all scales). Floor-
and ceiling effects were found for the role functioning scales.
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Study, year

Design

Aim 4

N patients /
Treatment 2

HRQOCL

instrument

Main Qutcomes

Research question 2: How does HRQOL of ESRD patients compare with that of a healthier population, such as a general popula-

tion sample?

Bjérvell et al,, 1989
5

Cross-sectional,
abservational

Comparison dialysis
and general population

n=53:53 FCHD

SIP

Dialysis patients showed more dysfunction than did age-
matched controls from the general population.

Benedetd et al., 1994

61

Cross-sectional,
abservational

Comparisan dialysis
and general population

n= not mentioned
(ali TX patients)

SF-36

Authors claim that differences between transplanted patients
> 60 years and the general population were not significant.
Because the number of patients is not given in the paper, this
might be caused by insufficient power of the study.

Meyer et al., 1994
44

Cross-sectional,
observational

Comparison dialysis
and general population

n=112: 112 dialysis
{n.s.)

SF-36

Dialysis patients’ HRQOL was worse than HRQOL of the
general population, in all eight sub-scales of the SF-36.

?fusterien et al, 1996

Prospective,
intervention

Comparison dialysis
and general sopulation

n=484; 41| FCHD,
53 CAPD, 20 n.s.

SF-36 D

Dialysis patients’ HRQOL. was worse than HRQOL of the
general population.

DeOreo, 1997 02

Cross-sectional,
observational

Comparison: dialysis
and general population

n={000: 1000
FCHD

SF-36

Patients” physical functioning worse than general populatian
scores, except in the oldest age groups. [n mental functioning,
less difference was observed,

Merkus et al., 1997
29

Cross-sectional,
observational

Comparison dialysis
and general population

n=226: 120 FCHD,
106 CAPD

SF-36

Dialysis patients’ HRQOL scores were lower than general
population scores, with the exception of bodily pain in
peritoneal dialysis patients.

Niechzial et al,, 1997

65

Cross-sectional,
observational

Comparing dialysis and
general population

n=1027: 1027
FCHD + CAPD
{n.s.}

NHP

Patients showed worse HRQOL than the general population
in all NHP sub-scales, except pain.

Shield et al., 1997 67

Cross-sectional,
observational

Comparing TX and
general population

n=303:303 TX

SF-36

At hospital discharge after transplantation, patients’ scores
were lower than general population norms. One year later,
patients were similar to general population in three scales
(bodily pain, vitality and mental health) and worse in the
other five scales of SF-36.

Matas et al., 1998 63

Prospective,
intervention

Comparison ESRD
patients and general
population

n=1138: §138TX

SF-36

Up to 65 % of transplanted patients showed HRQOL scores
that were below the 95 % confidence interval of general
population norms, especially in the physical HRQOL
domains.

Mingardi et ai.,, 1998
60

Cross-sectional,
observational

Comparison dialysis
and general population

n=240: 240 dialysis
(n.s)

SF-36

Dialysis patients showed worse HRQOL. than the general
population, except in the mental health field. Differences
were less marked in older patients.
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Treatment 2

HRQOL

instrument

Main Outcomes

Rebollo et al., 1998

04

Cross-sectional,
observational

Comparison ESRD
patients > 65 years and
general population

n=124: 100 FCHD,
24TX

SIR, SF-36

HRQOL of transpianted patients was similar to HRQOL of
the general population. Dialysis patients scored worse in the
physical functioning and general health domains.

Wight et al,, 1998
47

Cross-sectional,
abservational

Comparison ESRD
patients and general
population

N=520: {00 FCHD,
42 HHD, 41
LCHD, 228 TX,
109 CAPD

SF-36

HRQOL of all patients was worse than HRQOL of the
general population,

MNiechzial et al., 1999
G

Cross-sectional,
observarional

Comparing TX and
general population

n=104: [04TX

NHP

Three months after transplantation, transplanted patients
were similar to general population in five out of six NHP
scales and showed fewer problems than the genera!
population in the sleep dimension.

Research question 3: Which medical, socio-demographic and disease-related factors determine HRQOL of ESRD patients?

Hart et al,, 1987 2

Cross-sectional,
observational

ldentify determinants
of HRQOL

n=85%: 347 FCHD,
287 HHD, 81
CAPD, [447TX

SIP

Strongest independent associations with SIP scores had:
diabetes mellitus, educational level, respiratory conditions,
neurological prablems, cardiovascular problems,
transplantation, musculoskeletal disorders, gastrointestinal
probiems.

Julius et al., 1989 30

Cross-sectional,
observational

Identify determinants
of HRQOL

n=459: 171 FCHD,
125 CAPD, 163 TX

SIP

Strongest independent associations with SIP scores had: age,
diabetes mellitus, number of co-morbidities, black race,
CAPLD {as opposed to transplantation).

Auer et al,, 1990 70

Prospective,
intervention

Comparing HRQOL
pre-post start EPO use

n=24: 24 FCHD

NHP

HRQOL improvements after start of EFO use in energy,
physical mobility and emotional wellbeing sub-scales of NHP

Canadian EPO Study
Group, 1990 12

Prospective,
intervention
(ret)

Study influence of EPO
on HRQOL

n={18: 118 FCHD

TTO, SiP

Patients using EPO improved in the global and physical scales
of SIF, but no changes in HRQOL as measured with TTO
could be demonstrated.

Deniscon et al, 1990
77

Cross-sectional,
abservational

Compare patients with
and without EPO

n=|87: {87 FCHD

SIP

Patients using EPO had better HRQOL as measured with
global SIP and psychosocial SIP scales.

Evans et al, 1990 ™8

Prospective,
intervention

Cormparing HRQOL
pre-post start EPO use

n=313: 333 FCHD

NHP

HROQOL improvements after start of EPO use in energy,
emotional reactions and social functicning sub-scales of NHP.

Harris et al., 1991
34

Prospective,
intervention

Comparing HRQOL
pre-post start EPC use

n=28; 28 FCHD

TTO

TTO scores improved after the introduction of EPQ.

Auer et al,, 1992 73

Prospective,
intervention

Comparing HRQOL
pre-post start EPO use

n=22:22 CAPD

NHP

HRQOL improvements after start of EPQ use in energy and
emotional reactions sub-scales of NHP.
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Study, year Design Aim 2 N patients / HRQOL Main Qutcomes
Treatment 2 instrument
Harris et al,, 1993 Cross-sectional,  Idensify determinants n=360: 360 pre- SIF Strongest independent associations with SiP scores were
H observational of HRQOL dialysis fourd for stroke, coronary artery disease, serum albumin
level, educational level, income.
Muirhead etai, 1994 Prospective, Comparing HRQOL n=40:40TX TTO, SIF HRQOL improvements after start of EPO use in global,
53 intervention pre-post stare EPO use physical and psychosocial demains of SIF, but no
improvement of TTO score.
Hilbrands et al., 1995 Prospective, Compare two n=120:120TX sip Patients who were treated with cyciosporine showed better
87 intervention immunosuppressive psychosocial functioning than patients treated with a
{rct) therapies combination of azathioprine and prednison.
Revicki et al, 995 Prospective, Study influence of EPO  n=83: 83 pre- sipb, Patients using EPQ improved in the physical function and
7 intervention on HRQOL dialysis patients SF-36 b vitality sub-scales of 5F-36. No changes were shown in three
{rct) SIP sub-scales that were used.
Beusterien et al.,, |996 Prospective, - Identify determinants - n=484: 41| SF-36 P - Positive changes in HRQOL were associated with
H intervention of HRQOL FCHD, 53 CAPD, erythropoietin use and changes in hematocrit level,
20 ns.
- Comparing HRQOL - n=1004: 884 - New EPO users reported improverents in physical
of new-to-EPC and FCHD, 89 CAPD, functioning, vitality, social functioning, mentai health and the
0id-to- EPO users 3ins, Mental Component Summary Score. No improvements were
shown in old-to-EPQ group.
Moreno et al., 1996 Cross-sectional, Identify determinants n=10§3: 891 SIP Serongest independent associations with SIP scores were
10 observational of HRQOL FCHD, 7 HHD, 40 found for age, co-morbidity, diabetes mellitus, female sex,
CAPD, 70 educational level, socio-economic level, hemoglobin and
haemodiafiltration hematocrit.
Moreno et al, 1996 Prospective, Compare patients with  n=86: 86 FCHD SiP Patients using EPO improved in global, physical and
7% intervention and without EPO use psychosocial domains of SIF Patients with lower HRQOL ac
baseline experienced a more substantial improvement than
patients with higher baseline HRQOL. scores,
Morton et al,, 1996 Cross-sectional, s adequate dialysis n=115:55 FCHD, SF-36 Adequate dialysis was not a predictor of any of the HRQOL
3z observational associated with 27 CAPD, 33 APD outcomes,
HRQOL?
Morton et ai,, 1996 Cross-sectional, Identify determinants n=60:44 CAPD, 16  SF-20 Scrongest independent associations with HRQOL outcomes
73 observational of HRQOL APD were found for time on dialysis, diabetes mellitus, peripheral

vascular disease, heart disease, creatine-, protein-, calcium-,
phosphate- and glucose levals.
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Study, year Design Aim 2 N patients / HRQOL Main Qutcomes
Treatment 2 instrument
Molzahn et ai, 1997 Cross-sectional,  ldentify determinants n=215; 52 FCHD, TTO The TTO score was associated with transplantation, the
72 observational of HRQOL 37 HHD, 30 CAPD, number of hospitalizations, marital status and outlook {future
96 TX expecrations).
Merlews et al,, 1997 Cross-sectional,  ldentify determinants n=226: 120 FCHD,  SF-36 Strongest independent associations with SF-36 cutcomes
29 cbservational of HRQOL 106 CAPD were found for number of co-marbid conditions, residual
renal function, hemoglobin level, age, employment, protein
intake, CAPD, renal vascular disease.
Mozes et al., 1997 Cross-sectional,  Identify determinants n=680:525 FCHD, QLI The following attributes were found to be independently
71 observational of HRQOL 155 CAPD associated with HRQOL: age, education, employment,
diabetes, stroke, Furthermore, differences in adjusted
HRQOL scores between dialysis centres were found,
Niechzial et al,, 1997  Cross-sectional,  Identify determinants n=1027: 1G27 all NHP Strongest independent associations with NHP outcomes
65 observational of HRQOL dialysis (n.s.} were found for time on dialysis, age, educational level,
primary renal disease, previous transplant.
Ozminkowski, 1997 Cross-sectional,  ldentify determinants N=585:2127TX, SF-36 Strongest independent associations with $F-36 outcomes
4 observational of HROQOL 304 dialysis (n.s.) were found for age, risk group (type of co-morbid
conditions), household income, race.
Shield et al,, 1997 67 Cross-sectional,  Compare two n=303:303 TX SF-36 Patients treated with tacrolimus had similar 5F-36 outcomes
observational immunosuppressive as patients treated with cyclosporine.
therapies
Hathaway et al,, 1998 Prospective, Identify determinants a=91:91 TX SIP Strongest predictors of post-transplant HRQOL were
69 observational of post-transplant employment, the number of hospital admissions in first six
HROQOL months, age, social support and education.
johnson et al,, 1998 Prospective, Are race and gender n=90: 90 TX SIP Although baseline HRQOL was not different between
8 observational associated with post- Caucasian-Americans and African-Americans, African-
transplant HRQOL!? Americans showed less positive changes in HRQOL after
renal transplantation than Caucasian-Americans.
Sloan et al., 1998 ©8 Cross-sectional,  ldentify determinants n=95:95 FCHD SF-36 Strongest independent associations with SF-36 ocutcomes
observaticnal of HRQOL were found for serum albumin concentration, age and
presence of diabetes mellitus.
Cross-sectional,  ldentify determinants N=520: 100 FCHD,  SF-36 Strongest independent associations with SF-36 outcomes

Wight et al., 1998
7

observational

of HRQOL

42 HHD, 41
LCHD, 228 TX,
109 CAPD

were described for age, presence of comorbidity, presence of
sociat and emotional support and female sex.
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Merkus et al.,, 1999
70

Cross-sectional,
observational

Identify determinants
of HRQOL

n=226: 120 FCHD,
106 CAPD

SF-36

Serongest independent associations with SF-36 outcomes
were found for physical symptom burden, medium and high
comorbidity-age index, lower residual renal function, lower
hemoglobin and lower protein intake.

Research question 4: Do HRQOL outcemes differ between patients treated with different therapeutic modalities?

Churchill et al,, 1987  Cross-sectional,  Comparing treatment ~ N=194: 28 HHD, TTO Transplartation patients showed betier HRQOL than all
40 observationai modalities 42 FCHD, 79 TX, dialysis patients. No differences in HRQOL between dialysis
31 CAPD, 14 madalities,
LCHD
Hartetal, 1987 3 Cross-sectional, ~ Comparing treatment  n=859:347 FCHD,  SIP Transplantation patigncs showed betrer HRQOL than all
observational modalities 287 HHD, 81 dialysis patients. No differences in HRQOL between dialysis
CAPD, 144 7% modalities,
Julius et al., 1989 0 Cross-sectional,  Comparing treatment  n=459: 17| FCHD,  SIP CAPD patients showed worse physical functioning than
observational modaiities 125 CAPD, TX 163 trapsplanted patients.
Churchill et al., 1992 Prospective, Comparing high-flux n=22:22 FCHD TTO, SIP HRQOL of patients on both treatments was similar.
50 intervention and conventional
(ret) FCHD
Russell et al,, 1992 Prospective, Comparing HRQOL n=27:9 HHD, 10 TTO HRQOL improved after transplantation.
57 intervention pre- and post TX FCHD, 8 CAPD
Laupacis et al,, [993 Prospective, Camparing HRQOL n=73:73 FCHD TTO,SIPY  HRQOL improved after transplantation, as measured with
55 _ intervention pre- and post TX TTO and SIP
Khan et al, 1995 45 Cross-sectional,  Comparing treatment  n=172: [027TX,43  SF-36 Transplanted patients showed better HRQOL than all dialysis
observational modalities FCHD, 27 CAPD patients.
Laupacis et al., 1996 Prospective, Comparing HRQOL n=167: 167 FCHD  TTQ,SIP HRQOL improved after transplantation, as measured with
56 intervention pre- and post TX TTC and SIP.
Meers et al,, 1996 Prospective, Comparing treatment  n=34: {7 FCHD, 17 5F-36 Self-care haemodialysis patients showed better HRQOL in
3 observational modaiities LCHD SF- 36 domains of social functioning, mental hezlth, role
functioning emoticnal and vitality.
Moreno et al,, 1996 Cross-sectional,  Comparing treatment  n=1013: 89| SiP Na differences were found in HRQOL between dialysis
observational modalities FCHD, 10 HHD, maodalities.
41 CAPD, 71

haemodiafiltration
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Marton et al, 1996
73

Cross-sectional,
observational

Comparing treatment
modalities

n=60: 44 CAPD, 16
APD

SF-20

HRQOL of patients treated with APD and CAPD was found
to be similar.

Kiang et al., 1997 30

Prospective,
intervention

Comparing HRQOL
pre-post stare dialysis

n=28:28 pre-
dialysis patients

SIP

After start with dialysis, overall SIP scores and scores in the
physical and psychosocial domains did not change.

Merkus et al., 1997
29

Cross-secticnal,
observational

Comparing treatment
modalities

n=226; 120 FCHD,
106 CAPD

SF-36

FCHD patients showed fower levels of mental health, in
comparison with CAPD patients.

Molzahn et al., 1997
72

Cross-secticnal,
observational

Comparing treatment
modalities

n=215:52 FCHD,
37 HHD, 30 CAPD,
96 TX

TTO

HRQOL of transplanted patients was better than HRQOL of
all dialysis patients.

Niechzial et al,, 1997
65

Cross-sectional,
observational

Comparing treatment
modalities

n=1027: 1027
FCHD + CAPD
(ns})

NHP

HRQOL of patients treared with FCHD and CAPD was
found to be similar.

iofré et al., 1998 81

Prospective,
intervention

Comparing HRQCL
pre- and post TX

n=93: 93 dialysis
(n.s.}

sip

HRQOL improved after transplantation.

Wight et al,, 1998
47

Cross-sectional,
abservational

Comparison treatment
medalities

N=520: 100 FCHD,
42 HHD, 41

LCHD, 228 TX,
109 CAPD

SF-36

HRQOL of transplanted patients was better than HRQOL of
alt dialysis patients. No HRQOL differences were described
within the dialysis modalities, except a mentai health
disadvantage for FCHD patients.

Merkus et al., F999
82

Prospective,
observational

Comparing HRQOL
over time in dialysis
patients

N=13%9:84 FCHD,
55 CAPD

SF-36

After adjustment for initial HRQOL and comorbidity, a

consistently favorable effect of haemeodialysis on physical
HRQOAL over time was found compared with peritoneat
dialysis, whereas mental HRQOL values remained similar.

Niechzial et al., 1999
66

Prospective,
intervention

Comparing HRQOL
pre- and post TX

n=138; |38 FCHD
+ CAPD (n.s)

NHP

HRQOL improved in the energy, emoticnal reactions and
sleep domains.

a abbreviations: EPO = crythropoietin, FCHIY = full care centre haemodialysis, TLCHD = limited care centre hacmodialysis, HHD = home hacmodialysis,
CAPD = continuous ambulatory peritoneal dialysis, APD = automated petitoneal dialysis, T = renal trapsplantation, nus. = non-specified

b only selected sub-scales of the instruments were used
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Appendix 3: Reference tables with reported values of six
selected HRQOL instruments

Table 3A: Reported values of Time Trade Off (TTO) instrument 2
by treatment modality

First author/year FCHD © HHDP  LCHDD  CAPDL  TX b MNon-specified
dialysis
Churchill, 1984 3% 0.57 0.57 0.80
Churchill, 1987 40 0.43 0.49 0.49 0.56 0.84
Canadian EPO Study, 1990 13 &
Laupacis, 199 31 0.42 - 0.58
Churchill, 1591 32 0.44 - 0.50 0.44 - 0.50
Harris, 1991 34 049 -0.72
Russell, 1992 57 0.74 0.4!
Hornberger, 1992 42 0.72 - 081
Churchill, 1992 80 0.58 - 0.64
Laupacis, 1993 53 0.79 .58
Muirhead, 1994 33 0.60 - 0.61
Laupacis, 1996 56 0.57 0.68-0.75
Lenert, 1996 +1 0.71 - 0.84
Molzahn, 1996 48 &
Molzahn, 1997 72 0.39 0.61 0.53 0.76

a values relative to 0 (death) and 1 (full health)

b abbreviations of treatment modalities: FCHD = full care centre haemodialysis, LCHD = limited care
centre haemodialysis, HHD = home haemeodialysis, CAPD = continucus ambulatory peritoneal dialysis,
APD = auromated peritoneal dialysis, TX = renal transplantation, n.s, = non-specified

Table 3B: Reported values of Standard Gamble (SG) instrument 2, by trearment modality

First author/year FCHDP  HHD® CHDD CAPDE  TX D  Pre-dialysis
patients

Hornberger, 1992 42 0.62 - 0.72

Revicki, 1992 38 0.63

Lenert, 1996 4! 0.66 - 0.72

2 vatues relatve to 0 (death) and 1 (full health)
b abbreviations of treatment modalides: see table 3A

34
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Table 3C: Reported scores on Sickness Impact Profile (SIP), by treatment modality

First author/year FCHD 2 HHD ? LCHD?2 CAPD2 Non-speci- TX?2 Pre-
fied dialysis dialysis
Global SIP score D
Hare, | 987 32 139 9.5 13.7 5.5
Bjarvell, 1989 57 13.0
Canadiar EPO Study, 1990 12 &
lLaupacis, 1991 51 44-122
Deniston, 1990 77 13.0-i8.0
Churchitl, 1992 80 18.3 - 20.3
Harris, 1993 34 245
Muirhead, 994 33 8.8 129
Hilbrands, 1995 87 35-9.
Moreno, 1996 10 {5.0
Morena, 1996 77 135~ 19.8
Essink, 1996 +4 12.2
Laupacis, 1926 56 131 5.3
Kiang, 1997 3¢ 6.0 40
Rebolic, (998 64 20.0 93
Hathaway, 1998 69 17.4 54-63
Jofré, 1998 81 9.7 59
Iohnson, 1998 88 64— 191 36-90
Physical SIP score o
Hart, 1987 30 10.3 6.1 1.7 13
Bjarvell, 1989 5% 12.0
Canadian EPO Study, 1990 g
Laupacis, 1991 3! 24 - 64
Deniston, 1990 77 1.0~ 130
Churchill, 1992 30 11.9- 104
Harris, 1993 34 213
Laupacis, 1993 35 6.4 26
Muirhead, 1994 33 6.4 -84
Hilbrands, 1995 57 0.8-57
Moreno, 1996 10 12.0
Moreno, 1996 79 154 — 196
Essink, 1996 44 9.8
Laupacis, 1996 36 6.4 3.3
Klang, 1997 30 36 3.
Rebollo, 1998 64 [5.5 45
Hathaway, 1998 57 1.0 25-32
Jofre, 1998 81 55 36
Johnsan, 1998 88 104-120 1.7-63
Psychosocial SIP score b
Mart, 1987 33 9.7 6.4 a2 4.
Bjsrvell, 1989 39 95
Canadian EPQ Study, 1990 13 &
Laupacis, 1951 3 3.0-11.8
Deniston, 1990 77 10.0 - 16.0

35
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{Table 3C continued)

First authorfyear FCHD HHD?® LCHD® CAPD?® Non-speci- TX? Pre-
fied dialysis dialysis

Psychosocial SIP score b

Churchill, 1992 89 158188

Harris, 1993 34 214

Laupacis, 1993 3% 12.0 4.3

Muirhead, 1994 3 87-110

Hilbrands, 1995 57 13 -45

Mareno, 1996 10 14.0

Moreno, 1996 77 108~ 19.0

Essink, 1996 44 85

Laupacis, 1996 50 2.4 47

Klang, 1997 39 43 23

Rebollo, 1998 64 20.1 7.6

Hathaway, 1998 %9 17.2 54-63

Jofré, 1998 81 10,1 5.6

Johnson, £998 88

6.1 -188 38-102

a abbreviations of treatment modalities: see table 3A
b lower scores indicate a better quality of life

Tahle 3D: Reported scores on Short-Form 36 (SF-36), by treatment modality

First aucthorfyear FCHD ? HHD? LCHD?* CAPD? Non-speci- TX?2 Pre-
fied dialysis dialysis

Physical Compenent Summary scare (PCS) b

Beusterien, 1996 11 35-37

De Oreo, 1997 62 5

Merkus, 1999 82 41-43 38-4;

Mental Component Summary score (MCS) ©

Beusterien, 1996 1 43-47

De Oreo, 1997 62 48

Merkus, 1999 82 44-45 43-46

Physical functioning sub-scate (PF) b

Kurtin, 1992 45 48 - 60

Revicld, 1992 38 45 - 54

Benedetti, 1994 61 &l

Meyer, 1994 46 49

Khan, (995 43 46 19 68

Meers, 1995 33 49

Revicki, 1995 37 44 — 52

Beusterien, 1996 11 44 — 48

Meers, 1996 31 37 51

Morton, 1996 32 43 46 ¢

De Oreo, 1997 &2 44

Merkus, 1997 29 5 5l

Shield, 1997 07 57 — 69
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First authorfyear FCHD 2 MHD 2  LCHD?2 CAPD? Non-speci- TX? Pre-
fied dialysis dialysis

Physical functioning sub-scale (PF) b

Mingardi, 1998 ¢0 52

Matas, 1998 93 55 -79

Ozminkowski, 1998 47 53 70

Reboflo, 1998 64 48 75

Sloan, 1998 08 43

Wighe, 1998 47 34 47 28 4 62

Merkus, 1999 70 82 53 .59 49-56

Role limitations due to physical problems - sub-scale b

Kurtin, 1992 45 28-35

Benedetti, 1994 61 58

Meyer, 1994 46 33

Khan, {995 43 5 i 63

Meers, 1995 33 41

Meers, 1996 21 37 3

Morton, 1996 32 34 20 ¢

De Oreo, $997 62 40

Merkus, 1997 29 2 32

Shield, 1997 07 29-38

Mingardi, 1998 90 38

Matas, 1998 ©3 46-78

Ozminkowski, 1998 49 39 60

Rebollo, 1998 04 64 8l

Sican, 1998 ©8 62

Wight, 1998 47 24 4| 17 20 54

Merkus, 1999 70 82 38-39 28-34

Bodily pain sub-scale b

Kurtin, 1992 45 50-63

Benedetti, 1994 61 8

Meyer, 1994 46 60

Khan, 1995 43 7 59 78

Meers, 1995 33 70

Beusterien, 1996 11 62-64

Meers, 1996 3} 66 8

Morton, 1996 32 67 6l c

De Oreo, 1997 62 60

Merkus, 1997 29 64 74

Shield, 1997 &7 80-75

Mingardi, 1998 00 60

Matas, 1998 %3 64— 79

Ozminkowski, 1998 47 59 76

Rebollo, 1998 54 67 79

Sloan, 1998 68 55

Wight, 1998 47 49 55 55 59 70

Merkus, 1999 70 82 76-72 59-66
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{Table 3D contnued)

First author/year FCHD 2 HHD® LCHD?® CAPD? Non-speci- TX?2 Pre-
fied dialysis dialysis

General health sub-scale D

Kurtin, 1992 42 38.4]

Benedetd, 1994 &1 84

Meyer, 1994 46 44

Khan, 1995 43 42 40 64

Meers, 1995 i3 49

Beusterien, 1996 11 43.45

Maers, [996 31 45 55

Morton, 1596 32 37 43 ¢

De Orec, 1997 02 50

Merkus, 1997 29 43 46

Shield, 1997 87 37-65

Mingardi, 1998 60 36

Matas, 1998 63 45-69

Ozminkowski, 1998 +? 44 58

Rebollo, 1958 9+ 36 59

Sloan, 1998 68 35

Wight, 1998 47 2 38 32 35 54

Merkus, 1999 70 82 4446 39-48

Vitality sub-scale b

Kurtn, 1992 4° 35-43

Revicki, 1992 38 38

Benedett, 1994 01 58

Meyer, 1994 40 45

Khan, 1995 43 44 38 63

Meers, 1995 33 48

Revick, 1995 37 37-43

Beusterien, 1996 11 39-49

Mears, 1996 31 39 64

Morton, 1996 32 39 39 ¢

De Oreo, 1997 62 47

Merlus, 1997 29 49 52

Shield, 1997 &7 38-62

Mingardi, 1998 50 44

Matas, 1998 63 49-62

Ozminkowski, 1998 47 42 53

Rebolio, 1998 64 50 87

Sloan, 1998 98 44

Wight, 1998 47 35 42 32 3 53

Merkus, 1999 70 82 49-52 45.50

Social functioning sub-scale b

Kurtin, 1992 4° 55-56

Beredett, 1994 61 ac

Mayer, 1994 46 &5

Khan, 1995 42 54 50 a0
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First author/year FCHD 2 HHGD 2 LCHD? CAPD?2 Non-speci- TX? Pre-
fled dialysis dialysis

Social functioning sub-scale b

Meers, 1995 33 74

Beusterien, 1996 11 53-51

Meers, 1996 31 63 8l

Morton, 1996 32 60 6l ¢

De Oreo, 1997 62 66

Merkus, 1997 29 63 49

Shield, 1997 67 53.79

Mingardi, 1998 60 63

Matas, 1998 53 73-87

Ozminkewski, 1998 49 66 82

Rebollo, 1998 64 80 93

Sloan, 1998 98 63

Wight, 1998 47 42 63 49 50 75

Merkus, 1999 70 82 48-72 61-69

Role Emitations caused by emotional problems — sub-scale 5

Kurtin, 1992 42 35-54

Benedetti, {994 61 73

Meyer, 1994 46 58

Khan, 1995 43 75 67 80

Meers, 1995 33 69

Meers, 1996 3t 47 90

Morton, 1996 32 &1 45 ¢

De Creo, 1997 62 58

Merkus, 1997 29 53 64

Shield, 1997 &7 48.79

Mingardi, 1998 50 56

Matas, 1998 03 74-90

Ozminkowski, 1998 49 72 79

Rebollo, 1998 &4 74 93

Sloan, 1998 68 47

Wight, 1998 47 31 55 30 56 59

Merkus, 1999 70 82 5757 57-62

Mental health sub-scale P

Kurtin, 1992 %3 62-70

Benedetti, 1994 61 78

Meyer, |994 40 70

Khan, 1995 43 66 73 79

Meers, 1995 23 80

Beusterien, | 996 11 56-70

Meers, 1996 31 71 84

Morton, 1996 2 70 70 ¢

De Oreo, 1997 62 70

Merkus, 1997 29 63 72

Shisld, 1997 &7 6375
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{Table 3D continued)

First auchorfyear FCHD 2 HHD * LCHD?* CAPD? Non-speci- TX? Pre-
fied dialysis dialysis

Mental health sub-scate D

Mingardi, 1998 oU 49

Matas, 1998 03 7479

Ozminkawski, 1998 47 72 77

Reballo, 1998 64 76 84

Sloan, 1998 &8 65

Wight, 1998 47 60 69 67 56 73

Merkus, 1999 70 82 68-70 66-70

2 abbreviations of treatment modalities: see Table 3A
b lower scotes indicate a worse quality of life
¢ includes APD patents’ scores

Table 3E: Reported scores on Nothingham Health Profile (NHP), by treatment modalicy

First authorfyear FCHD * HHD?® LCHD?2 CAPD? Non-speci- TX? Pre-
fied dialysis dialysis

Energy dimension b

Auer, 1990 70 82-11

Evans, 1990 78 50-23

Schrama, 1991 58 24°¢

Auer, 1992 75 76-24

Badia, 1994 50 31-36

Essinl, 1996 44 33

Niechzial, 1997 65 39

Niechzial, 1999 66 12-18

Pain dimension ©

Auer, 1990 /¢ 12-7

Evans, 1990 78 i5-16

Schrama, 1991 38 pc

Auer, 1992 72 15-11

Badia, 1994 30 20-21

Essink, 1996 44 13

Niechzial, 1997 65 39

Niechzial, 1999 66 : 813

Emotional Reactions dimension 2

Auer, 1990 /0 229

Evans, 1990 78 20-13

Schrama, 1991 38 9c

Auer, 1992 73 30-14

Badia, 1994 30 27

Essink, 1996 44 18

Niechzial, 1997 65 18

Niechzial, (999 60 5.9
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First authorfyear FCHD 2 HHD # LCHD?2 CAPD 2 Non-speci- TX? Pre-
fied dialysis dialysis

Sleep dimension 5

Auer, 1990 70 32.24

Evans, 1990 /8 34.28

Schrama, (991 58 3¢

Auer, 1992 75 42-29

Badia, 1994 20 35.37

Essink, 1996 +* 39

Niechzial, 1997 63 32

Niechzial, 1999 66 9.12

Social isclation dimension P

Auer, 1990 70 19-10

Evans, £990 78 19-14

Schrama, 1991 28 (X

Auer, 1992 73 24-12

Badia, 1 994 3° 14-15

Essink, 1996 4 13

Niechzial, 1997 9 10

Niechzial, 1999 60 2-4

Mobility dimension 5

Auer, 1990 10 32-10

Evans, 1990 78 20-19

Schrama, 1991 38 e

Auer, 1992 73 33-22

Badia, 1994 >0 26-27

Essink, 1996 +4 26

Niechzial, 1997 05 18

Niechzial, 1999 66 1-17

a abbreviations of treatment modalites: see Table 3A
b lower scores indicate a better quality of life
¢ reported scores are medlan scores

Table 3F: Reported scores on (Spitzer’sy Quality of Life Index (QLI), by treatment

modality
First authorfyear FCHD # HHD2 LCHE?2 CAPD?® Non-speci- TX? Pre-
fied dialysis dialysis
Churchill, 1987 40 77 75 75 79 86
Mozes, 1997 71 58-67 57-78

a abbreviations of treatment modalities: see Table 3A
b lower scores indicate 2 worse quality of life
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Abstract

Background. Health-related quality of life (HRQOL) of haemodialysis (HID} and peritoneal
dialysis (PI2) patients has been assessed with health profiles and health preferences meth-
ods. Few studies have used both types of HRQOL instruments. The main objective of this
study was to assess the relationship between informaton from the two types of HRQOL
instrumensts in dialysis patients.

Methods. We Interviewed 135 patients, using two health profiles (Short Form 36 and
EuroQol/EQ-5D) and two health preferences methods (Standard Gamble and Time Trade
Off). Socio-demographic, clinical and weatment related background data were collected
from patient charts and during the interview Relatonships between the cutcome measures
were assessed with Pearson correlation coefficients. Multiple regression models were used
to study the relationship of HRQOL outcomes to background variables.

Resufzs. HRQOL of dialysis patients as measured with heaith profiles was severely impaired.
The health preferences scores were higher (0.82 to 0.88) than scores previously reported in
the Lirerature, Correlations between health profides and health preferences were poor to
modest. HRQOL outcomes wete pootly esplained by background characteristics.
Differences between HD and PD groups could not be demonstrated.

Conclusions. Health profiles and health preferences tepresent different aspects of HRQOL.
An impaired health status may not be reflected in the preference scores. Coping strategies
and other attitudes towards health may affect the preference scotes more than they do influ-
ence health profile outcomes. The added value of health preferences methods in clinical
research is limited.
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Introduction

Many different questionnaires and Interview techniques, either generic or disease-specific,
have been used for the assessment of health-related quality of life (HRQOL) in end-stage
renal disease (ESRD) patients.!? Generic HRQOL measures cover all important aspects of
health and are intended to be applicable in a wide variety of conditions, patients and demo-
graphic groups. Therefore, they can be used to compare a patient group suffering from a
certain disease with other patient groups and with general population samples. Within the
group of generic measures, a distinction can be made between health profiles and prefer-
ence or utility based measures.’ Health profiles describe the health status of a person on a
number of domains, such as physical, psychological and sodlal functon. Preference based
measures aim to express HRQOL in a single indicator, often a number between 0 and 1,
where O represents death and 1 represents full health.

The experience with preference measuremensts in dialysis patients is relatively limited. A
MedLine lfiterature search identified 16 studies using preference measurements in dialysis
and renal transplant patients.*'” Most studies that applied preference measurements have
assessed small patient groups and focused on renal transplantaton and haemodialysis (HD).
Peritonezl dialysis (PDY was only covered in two Canadian studies from the 1980s,*7 and in
one mote tecent publicadon that included 30 PD patients.!* Only two studies reported on
the relationship between hezlth profiles and health preferences in ESRD patients.1? 18 Both
studies found low to moderate correlations between the two types of inscruments (correla-
tion coefficients between 0.15 and 0.31). Fhe purpose of the present cross-sectional study
was to compare health preference methods with health profiles in HID and P> padents.
Two health preferences methods (Standard Gamble and Time Trade Off) and two health
profiles (Shott-Form 36 and EuroQol/EQ-5D) were used to study HRQOL.

Subjects and methods

Study design and patients

A total number of 135 dialysis patients participated in this study. These patients participat-
ed in a prospective cohort study on the adequacy of dialysis, the NECOSAD-I studv.2? The
135 patients interviewed were treated in 13 of the 49 dialysis centres in the Netherlands.
The study was approved by the ethical committees of all partdcipating centres. In the peri-
od October 1993 - March 1995, all new patients in these 13 centres were asked to partici-
pate in NECOSAD. All patients who had not been withdrawn from NECOSAD by the
time we started the present HRQOL study and who had received the same dialysis treat-
ment for at least three months were considered for inclusion. Futther inclusion criteria wete
written informed consent, age above 18 years, adequate eyesight to enable the administra-
ton of questionnaires and an adequate understanding of the Dutch language. Interviews
were conducted at patients” homes by one of three trial nurses, who received a training to
administer the HRQOL questionnaires. For HD patients, interviews were catried out on
non-dialysis days.

52



Chaprer 3
Background variables

At the interview, dam were collected on sex, age, marital and employment status and edu-
cational level. Data on primary diagnosis, dialysis adequacy, current treatment, treatment
history, length of time on dialysis and presence of comorbid diseases at the start of dialy-
sis were obtained from the NECOSAD study and the patient’s nephrologist. Primary diag-
nosis of renal failure was classified according to the EDTA-ERA classification. Adequacy
of dialysis was expressed as weekly total Kt/V, _ in HD and PD padents. Hemodjalysis
Kt/V,,., was estimated using a second generation Daugirdas formula?! The weekly
Kt/ V urea 10 P patients was calculated as the peritoneal Kt/V ., per 24 hours multiplied
by 7.

Questionnaires used to assess health-related quality of life

HRQOL was assessed with the Short Form 36 Health Survey, EuroQol/EQ-5D, Standard
Gamble and Time Trade Off. The fout questionnaires were always administered in this
sequence. The first two questionnaires were self-completed. The interviewer then contn-
ued with the administration of the Standard Gamble and Time Trade Off.

The Shore-Ferm 36 Health Surpey (SF-36) generates a profile of scores on 8 dimensions of
quality of life.>* These dimensions are (1) Physical Functioning, (2) Role Functioning -
Physical, (3) Bodily Pain, (4} General Health perception, (5) Vitality, (6) Social Functioning,
(7) Role Functioning - Emotional, (8) Mental Health. Raw scores on the eight scales are
transformed to calculate a score between zero and hundred, where a higher score indicates
better health. The physical and mental components of the eight scales are combined into a
Physical Component Summary (PCS) and a Mental Component Sumsmary (MCS). The two
summary measuzes are standardized 0 have a mean of 50 and a standard deviation of 10
in the general populadon and therefore allow for easy comparison of patient scores with
general population scores. SF-36 scores of persons of similar age (55-64 years) were derived
from a validadon study in the Dutch populaton.?3

The EG-5D or BEuroQol (EQ-5D) is a generic questionnaire, consisting of a classification
system (HQ-5D .5 and a visual analog scale (EQuag)** The EQ-5D,q, covers 5
domains of health (mobility, self-care, usual activities, pain/discomfort, anxiety/depres-
sion), each with three levels of functdoming: (level 1: no problems; level 2: some problems;
level 3: severe problems). The EQ, 4 is a graduated, vertical line, anchored at 0 (worst imag-
inable health state) and 100 (best imaginable health state). The patient is asked to mark a
point on the BEQy,5 that best reflects his/her actual health state.

The Standard Gambie (SG) is 2 method to measure preferences for health states.®® The
respondent is presented with two alternatives and asked to choose the one most preferred.
The first alternative offers the cerrainty of staying in the current health state for the remain-
der of the respondent’s life. The second alternative is a gamble with specified probabilities
for both the positive outcome of the gamble (a normal health state for the remainder of
tme) and the aegative outcome (immediate death). These probabilities aze varied until the
respondent is indifferent between the gamble and living in his/her current health state. The
SG score, a score between zeto and one, is calculated as one minus the risk percentage at
the point of indifference, divided by hundred. An SG-score of 0.80 implies that a person
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is prepared to take a gamble with 20 percent risk of dying immediately and 80 percent
chance to improve his cutrent health to normal health. The 5G score reflects the value a
person assigns to his own health state. In our study, the concept of the SG was practiced
with a visual aid, using imaginary health states. Afterwards, the patient was asked to value
his own current health state,

The Time Trade Off method (TTO) is also a preference-based method.# 7 Patents are asked
whether they are prepared (o give up some remaining time of their lives, in order to
improve their current health state to normal health. The time perspective that is presented
to the patient corresponds with statistical life expectancy of people of the same age and
sex. The quotient of the chosen: number of years in a norral health state over statistical
life expectancy yields the TTO score. A TTO score of 0.80 implies that a person is indif-
ferent between living 8 years in excellent health versus 10 years In his current health state.
We practiced the TTO concept with imaginary health states, before the patient was asked
to value his/her own current health state.

Statistical analysis

Differences between HD and PD treatment groups were tested by means of Student’s t-
test or Mann-Whitney U test, a5 appropriate, Categorical variables were compared using the
Pearson Chi-square test. Mann-Whitney U test was used for non-response analysis. In order
to be abie to control for case-mix differences, the association between background variables
(see above) and main quality of life outcomes was studied with multiple regression models.
A forward stepwise selection strategy was chosen, using the F-statistic with P=0.05 as the
criterion level for selection. To search for violations of necessary assumptions in muldple
regression, normal plots of the residuals of the regression models were produced. The rela-
tonship between health profiles and health preference measures was assessed with Pearson
correlation coefficients, Analyses reported here are based on treatment at the time of the
nterview. A two-sided P-value of 0.05 was chosen as cut off for statstical significance,

Results

Patient characreristics

In April 1995, 193 patients still participated in the NECOSAD study. Eight patients (4 %)
could not be interviewed because they were medically unstable or had language problems.
A group of 24 patients (13 %) was withdrawn from follow-up in the NECOSAD study
before an interview could be scheduled, cither because of transplantation, death or trans-
fer to a non-participating dialysis centre. Finally, 26 patients {14 %) refused to participate in
the present study. This resulted in 135 patients (70 %) who were interviewed. Table 1 lists
the main demographic, clinical and treatment charactetisdes of the 135 patients inter-
viewed, according to treatment modality. Sixty-nine patients were treated with HD and 66
with PD (59 CAPD and 7 APD). The HD and PD groups differed significantly with respect
to age and educational level. On average, PD) patients were 5 years younger and better edu-
cated than HD patienzs. No other demographic and clinical differences were found between
the groups.
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Table 1: Patient characteristics according to treatment modality (mean, SD, range or %)

HD (n=69) PD {n=66)
Age? 6G (15) 21-87 55 {13) 25-79
Male 52 % 66 %
Married/living together 75% 86 %
Employed 19 % 30 %
Educational levei #
- low 32% 20 %
- intermediate 64 % 73 %
- high 4% 12 %
Primary kidney disease:
- glomerulonephritis 10 % 13%
- renal vascular disease © 25 % 3%
- nephritis i6 % il %
- cystic kidney disease 10 % I %
- diabetes mellitus 7% 15 %
- others and unknown 31 % 27 %
Number of comerbid conditions 1.75 (1.40) C-6 1.80 {1.29) 0.7
Type of comerbid condition:
- cardip-vascular 62 % 7%
- diabetes mellitus 12 % 18 %
- malignancy 9% 3%
Weekly Ke/V, . (total) 3.7 {(0.89) 2.0-5.8 2.0 (0A43) 1.3-2.%
Therapy change in past 6 months 12 % 8%
Months on dialysis 15{3)7-23 15 (4) 7-22
Months an this modality 12 (5) 3-23 13 (5) 3-21

a P<0.05, HD versus PD

b including hypertensive nephrosclerosis

Table 2: Mean (SD and range} scotes on health-status and health-preference question-

naires

Outcome parameter

HD (n=69)

PD (n=66)

Health prefiles
SF-36 PC5 2P
SF-36 MCS %

37.6 (10.6) 15-58
47.9 (12.3) 14-66

383 (10.7) 16-56
484 (11.0) 23-65

Visual Anaiog Scale
EQv 4 (scale 0-100)

60.3 (17.7) 5-100

62.4 (20.3) 10-95

Health preferences
SG {scale 0-1)
TTO (scale 0-1}

0.86 (0.19) 0.2-1.0

0.8% (0.17) 0.i5-1.0

0.8z (0.23) 0.0-1.0
0.87 (0.21) 0.0-1.0

a standardised to general population mean (mean 30, SD 10}

b P<0.001, compared to 2 similar age-group from the general pepulation 2
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Results of SF-36

The upper part of Table 2 contains the two SF-36 summary scores for physical (PCS) and
mental (MCS)y HRQOL. HD and PD patent groups did not differ with regard to PCS and
MCS scores. The mean PCS score of this sample of dialysis patients was 1.2 standard devi-
ations (P<0.001) below the mean score for a general population sample of the same age.
The mean MCS score of both groups of dialysis patients was not different from the refer-
ence group.

Results of EQ-513

As shown in Table 2, selferated heaith status on the E(}y,q was similar for both patient
groups, with scores of 60 and 62 on a scale from 0 to 100. Table 3 shows the proportion
of HDD and PDD patients that indicated to have some or severe problems on the 5 dimen-
sions of the EQ-5D,,g).. None of the differences between HD and PI) patients were sig-
nificant. Patients turned-out to have problems on all 3 dimensions. Most problems were
present with ‘daily actvities™ 61 percent of the patients could not perform their daily acdv-
ides normally. Approximately half of the patients reported some or severe difficuldes with
‘mobility’ and ‘pain’. Fourteen percent of the patients had difficuities with self-care, such as
bathing and dressing independently. In this patient sample, 24 percent of responders felt
anxious and/or depressed.

Table 3: Proportion of HD and PD patients showing none (level 1), some (level 2) or
severe (level 3) problems on EQ-5D

profile

EQ-5D dimeansion a HD PD

level { level 2 level 3 level | level 2 level 3
maobilicy 46.4 536 9.0 57.6 394 3.0
self-care 82.6 i4.5 29 894 g.1 1.5
daily activities 406 39.1 203 75 5C.0 121
anxiety/depression 783 20.3 14 742 227 3.0
_pain 59.4 36.2 4.3 53.0 42.4 4.5

a differences between modalities not significanc (P>0.05)

Results of Standard Gamble and Time Trade Off

Answers 1o SG could not be obtained in 5 padents (3.7 %) and answers to TTO could not
be obtained in 14 (104 %) patients. This non-response was caused by padent refusal to
answer and/or cognitive problems in undetstanding the SG and TTO concepts. The rea-
sons for refusal were diffuse and included religious reasons, familial circumstances and
patient fatigue, Responders and non-responders to SG and/or TTO were compared with
respect to age, number of comorbid conditions, time on dialysis and HRQOL as measured
with health profiles. Results of the non-response analysis are shown in Table 4. Compared
to responders, non-responders were older and had 2 worse self-rated health as assessed with
the BQy,g The lower part of Table 2 shows the mean SG and TTO scores of both patient
groups. HD and PD patients groups valued their health status equally high (P>0.05), with
scores between (.82 and 0.89.

56



Chapter 3

Table 4: Analysis of non-response to Standard Gamble (n=5) and/or Time Trade Off

(n=14)
Feature Non-responders Responders
mean (SD) mean (SD)

Age @ 67 (11) 56 (14)
No, of comorbid conditions 1.9 {1.&) 1.8 (1.3)
Time on dialysis (months} 14 (2.4} 15 (3.9)
$F-36 PCS score D 34 (12) 38 (10)
SF-36 MCS score P 44 (16) 49 (11}
EQys g score @ 48 {18) 63 (19}

a P<0.01, responders versus non-responders
b standardised to the general population mean (mean 30, SD 10}

Association between background variables and health-related quality of life
outcomes

The results of the multple regression anmalyses to explain the independent associations
between demographic, clinical and treatment variables on the one hand and outcome vai-
ables on the other hand are shown in Table 5. The number of comorbid conditions was
negatively associated with all HRQOL outcomes, except MCS. Age was negatively associ-
ated with PCS and with the EQh, ¢ score. Employed patients had better PCS and EQuyps
scores. The number of months on dialysis was negatively associated with MCS and EQrag
scores. Treatment modality was not associated with any of the HRQOL outcomes. The
models constructed showed that HRQOL was pootly explained by the background vari-
ables under study (rotal Adjusted R? from 1.9 % to 18.2 %).

Table 5: Muldple regression analysis to study the association between demographic, clini-
cal and tweatment related variables and outcome variables, expressed as standard-
ised regression coefficient {3, partial RZ and total R2P

SF-36 PCS §F-36 MCS EQuag G TTO
Age 2014 (2.0 %) 019 (26 %)
Employment status Q.18 (3.3 %) 0.16 (7.0 %)
No, of comorbid conditions -0.28 (8.3 %) 020 (37%) -0.19(3.0%) -0.14(1.9%)
No. of months on dialysis -0.17 (3.3 %)  -0.24 (49 %)
Toal R /5.1 % 33% 18.2 % 3.0 % 19 %

a No violations of necessary assumptions in multple regression analyses were detected.

b Associations shown in the table were the only significant assoclatons found. The number in each cell
refers to the standardised regression coefficient 3, indicating the relative importance of the independent
variable: the higher the 3 coefficient the higher the contribution of the independent variable In the
regression equation. The bracketed number in each cell symbolises RZ , the explained variance of the
dependent variable accounted for by the single independent variable. Total RZ is the percentage of varia-
don of the dependent variable score that is accounted for by the independent variables together.

57



Health profiles and health preferences of dialysis patients

Relationships between health profiles and health preferences

The correlations between health profiles cutcomes and health preference measurements are
shown in Table 6. Correlations berween the two types of questionnaires were pocr to mod-
est (r = 0.03 ro 0.31). With regard to the TTO, the highest correlations were found with SF-
36 scales Social Functioning (» =0.29), Bodily Pain (» =0.23) and Vitality (» =0.21). The SF-
36 domains that correlated best with the 8G score were Vitality (» =0.31), Mental Health {»
=0.29) and Social Functioning (r =0.24}.

Table 6: Correlations (Pearson’s 7) between descriptive instruments and preference meas-

urements
Time Trade Off Standard Gamble

Shorg.Form 36 2 PF 0.18 0.16
RP 0.15 023°¢
BP 023 b 023¢
GH G.14 Q.16
VT 0z1b 031 ¢
Sk 029 ¢ 0.24 ¢
RE 0.4 0.07
MH 0.15 029 ¢
PCS 021b 0210
MCS 0.19b 023¢

EQ-5Dp ol Mability -0.15 -0.18b
Selfcare 0.03 -0.07
Daily activities .09t -o20b
Pain -0.16 -0.13
Anxiety/depression -048b -020b

a abbreviadons: PF = Physical Functioning, RP = Role Functioning Physical, BP = Bodily Pain, GH =
General Health Percepdons, VT = Virality, 8F = Social Functioning, RE = Role Functioning Emotional,
MH = Mental Health, PCS = Physical Component Score, MCS = Mental Component Score

b P<0.05

c P<0.01

Discussion

The present cross-sectional study using four different HRQOL measures showed a similar
Impairment of quality of life in HD and PD patients. Compared to a general population
sample of similar age, impairments were most obvious in the physical components of
health profiles, but much less for the mental components. The preference based measures
yvielded relatively high scores for dialysis patents. Multiple regression analysis showed that
background variables, such as the presence of comerbid diseases, explained 15 % of phys-
ical HRQOL and 18 % of the Visual Analog Scale. Correlations between the different

HRQOL tests were poor to modest. These findings wiil be discussed in the following sec-
tions.
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The severely reduced physical HRQOL of dialysis patients in comparison with the general
population has been reported in many other studies. [reviewed in 2% The equivalence of
HRQOL in HD and PD patients found in the present study is in accordance with the
results of other recently published investigations, 2728 but could also be related to inade-
quate power to detect differences between groups. Given the numbet of patients included
in our study, the power was adequate ( > 80 %) to detect differences of 5.3 (PCS) to 5.7
(MCS) units in the scale scotes between PD and HD patient groups. Our study adds to the
existing nephrologic HRQOIL. literature because we have not only applied health status
measures but also health preference measurements. Preference based instruments have
been used less often than health status measures and only three studies have reported on
health preferences of PD patients.? 7 14 The present study has shown that health prefer-
ences of HD and PD padents were similar. A remarkable finding of the present study were
the high scotes (0.82 to 0.89) obtained using the preference measurements. These values
indicate that patients on average valied their current health state as 82 to 89 % of normal
hezalth. The average TTO wvalue found in the present study (0.88), was similar to the value
found after renal transplantatdon (0.87) in 2 study from the 1980s.* Typical values of preva-
lent dialysis patients are in the 0.40 - 0.70 range, with two exceptions of patients reporting
values above 0.80.19 19 Highest scotes were found in patients with a renal transplant,® 16 in
patients using erythropoietin,” and in mozre recently published studies.® 101219

Why do our scores differ from scores previously found? We excluded patients with lan-
guage or vision problems from our study, but, due to the natare of preference measure-
ment, such positive patient selection must also have been present in other series. Besides,
the SF-36 outcomes in our patients are similar to other published SF-36 scores of dialysis
patients, 23 making it less likely that our higher preference scores are caused by selection
bias. Qur patients were recruited from a clindcal study on adequacy of dialysis.
Consequently, patients were monitored intensively by highly motivated staff members. This
may have had a positive influence on perceived HRQOL. Further, wide-spread use of EPO
among study patients (85 %) may have played a role. Most of the previous wozk on pref-
erences of dialysis patients stems from the pre-EPO petiod. Of the three studies that have
reported on the contribution of EPO to health preference scores, one small study (n=28)
showed higher TTQ scores after introducton of EPO.? However, a large (n=118) placebo-
controlled randomised tdal > and an observational study in 40 patients 7 showed stable
TTO scores after the introduction of EPO, despite improvements in the physical and
fatigue domains of HRQOL. Given the fact that the best evidence is provided by the ran-
domised trial, we consider EPO use not as an important factor to explain our relatively high
preference scores.

The influence of non-responders on the high average preference scores has at best been
limited. The patients in our sample that did not respond to SG and/or TTO (12 %) were
older and had a worse self-rated health than responders. In the unlikely event that all non-
responders to the TTO had valued their current health state at 0, the average TTO score
still would have been 0.79. Finally, it has to be considered that preference-based methods
are less-reliable than suggested,* 7 ! at least in a cross-cultural context, because cultural dif-
ferences present between countties or continents might have a strong influence on the val-
uation of health. In the present study, some patients refused to answer §G and TTO for
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religious reasons. It is possible that this religious factor resulted in unwillingness of patients
to trade-off quality and quantity of life or to accept a gamble with a negative outcome,
resulting in higher scores than in non- or less religious populations. Also, cultural differ-
ences in the attitude towards tisk may exist. Our finding of high preference values in Dutch
dialysis patients is in accordance with data from other international comparative research,?2
which showed that the Netherlands, among 48 countries, scored highest on several well-
being scales. A positive general attitude to life in the Netherlands might therefore have
influenced preference scores in our study. We suggest that health preference scores of sim-
ilar patient populations may not easily be compared if elicited in different countries or con-
tinents. The influence of cultural differences on health preferences and the transferability
of study results to other countries remains a subject for future study.

Correlations between health preferences methods and health profiles were absent to mod-
erate (maximal Pearson’s r 0.31). This finding is in accordance with results of previous
research in ESRD patients,19 18 pre-dialysis patients,>® and other seriously ill patients, 335,
but could also be contributed to insufficient variance in the data or insufficient statistical
power to detect correlations. Correlation as a measure of association depends on the vari-
ance of values found. Because patients’ preference scores in the present study concentrat-
ed at the upper end of the scale, high correlations are unlikely. The sample size used was
lazge enough to detect correlations as low as .25 with adequate statistical power, but most
correlation coefficients were below that threshold. Two studies which have used muluple
regression analyses to study the independent asscciations between health profiles and
health preferences found R% of 19 % and ¢ %.33-3% We have not reported such multivariate
analyses because it is instantly clear from the low Pearson correlation coefficients (Table 6)
that health preferences scores cannot be explained by health profile outcomes. The impli-
cation of this finding is that both types of questionnaires truly reflect different aspects of
the HRQOL concept. The health profiles assess patients’ functioning on different domains
of quality of life, wheteas the health preferences methods elicit individual judgements of
the value of the current health status, relative to full health and death. The implication is
that the rwo types of questionnaires may lead to different conclusions on HRQOL of dial-
ysis patents. The descriptive questionnaires SF-36 and EQ-5D indicated that quality of life
of dialysis patients in this study was severely impaired. Despite these impairments, padents
valued their health status as high as 82 to 89 percent of normal health. The discrepancy
between the results of the descriptive questionnaires and the preference measurements
might be explained by the fact that the coping mechanism, through which patients gradu-
ally learn to adapt to their new situation and to accept the fact that it will remain unchanged,
is more reflected in the preference based methods thap in the descriptive questionnaires.
The reality for many BSRD patients seems to be that, despite the severe physical limirations
experienced in everyday life, they subjectively experience a relatively high quality of life.

The multivariate regression analyses (Table 5) failled to show obvious relationships
berween social-demographic, clinical and treatment related variables and health preferences
scores. Previous research showed that health preferences were also not correlated with clin-
ical vatizbles, such as hematocrit, hemoglobin and glomerular filtration rate.33 If health
preferences scores are pootly explained by both health status (Table 6) and social-demo-
graphic, clinical and treatment related variables (Table 5), what else constitutes a person’s
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preference score? Besides by coping behaviour of patents, the preference scores may be
influenced by beliefs about health, previous experiences and knowledge, a person’s attitude
towards risk and time and non-heslth related factors, such as financial status, family cit-
cumstances and social support.3! These confounders hamper the strict interpretation of the
preference scores as the valuation of health statas only and, consequently, the use of health
preference methods in clinical HRQOL studies, especially in populations of chrenic
patients. In such populatons, the coping process may prevent patients from using the whole
range of possible scores.® Two of the three prospective EPO studies that used the TTO
instrument reported no difference in health values after treatment with EPO had been
starced.® 17 Also, a study in survivors of myocardial infarction concluded that health values
are stable over time, despite changes in health status.>” This further reduces the uscfulness
of health preference methods, especially in prospective studies. Other disadvantages of
health preferences methods include the necessity of an interviewer situation, the relatively
high non-response and the unknown influence of cross-cultural factors on health values of
pazients. Untl these lssues are resolved, the use of health preferences methods should be
limited to a research context.
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Abstract

Objective. Data on health-related quality of life (HRQOL) of Automated Peritoneal Dislysis
(APD) patients are scarce. The objectives of this study were (1) to explore HRQOL of
APD patients, to compare it with HRQOL of CAPD patients and a general population
sample and (2) to study the relationship between HRQOL outcomes and background vari-
ables.

Design. Home interviews of APD and CAPD patients. HRQOL, social-demographic, clin-
ical and treatment related background data were collected at the interview and from patient
charts, Multiple regression analysis and logistic regression analysis were used to study the
relationship of HRQOL cutcomes towith background variables.

Setting. Sixteen Dutch dialysis centres,

Datienzs. Convenience sample of 37 APD patients and 539 CAPD patents matched for total
time on dialysis.

Main outcome measures. Four HRQOL instruments: Shott Form 36, EuroQol/EQ-5D,
Standard Gamble and Time Trade Off.

Main resuits. Physical functioning of both APD and CAPD patients was impaired in com-
patison with the general population, while mental functioning was not different. In multi-
vatiate analyses, mental health of APD patients was found to be better than that of CAPD
patients. In addition, APD patients were less anxious and depressed than CAPD patients.
Regarding physical aspects of HRQOL and role-functioning, no differences were observed
between APD and CAPLY patients. Other variables to explain HRQOL outcomes were age,
the number of comorbid diseases and primary kidney disease.

Conclusions. FRQOL of APD padenss is at least equal to HRQOL of CAPD patents.
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Introduction

'The concept of Automated Peritoneal Dialysis (API)) was first described in 1981, five years
after the introduction of continuous ambulatory peritoneal dialysis(CAPD).! APD has been
used by relatively few patients in the almost two decades of its existence. From the United
States Renal Darta Registry, it appears that 4.4% of all American dialysis patients was using
APD in 19972 In the Netherlands, 6.2% of all dialysis patients were treated with APD in
1997, mostly with Continuous Cycling Peritoneal Dialysis (CCPD).3 Although many papets
on health-related quality of life (HRQOL) of dialysis patients have been published,* it is
surprising that quality of life of AP has hardly been studied yer. A MedLine literature
search identified four eatlier studies that had incorporated APD patients>-® Two of those
studies ¢ 7 only reported data on the aggregate level, making it impossible to draw conclu-
sions on the relative performance of APD patents. One study focused on the impact of
different types of APD equipment on quality of life.® Only one study was aimed at a for-
mal assessment of HRQOL of APD patients.® This was a smail randomised trial (n=25),
comparing APD and CAPD with regard to quality of life. Using « standardised and wvali-
dated questionnaire, no differences between both groups were found.

Health-related quality of life is an important outcome of patient care.? The term includes
different concepts as functional status, health status, well being, padent satisfaction and
patient preferences. Over the past 30 years, many different questionnaires and interview
techniques have been developed to measure HRQOL.? Generic questionnaites allow for
comparisens with other patient groups and with general population samples. They may be
distinguished in health profiles and in preference based measures, also called utility meas-
ures.!? Health profiles aim to describe vatious dimensions of quality of life, including phys-
ical, psychological and social functioning, Health preference measurements explicitly seck
to value the quality of life in a single indicator, 2 number between zero and one, where zero
represents death and one represents full health.

The purpose of the present study was to explore the HRQOL of a sample of APD
patients and to compare it with HRQOL of CAPID patients and a general population sam-
ple of similar age. Both health profiles and health preference methods were used o assess
the HRQOL of patients. Results were analyzed with regard to social-demographic, clinical
and treatment related variables.

Subjects and methods

Data collection

We recruited APD patients from three Dutch dialysis centres that were known to treat rel-
atively much APD patients. We compared HRQOL of these APD patients with HRQOL
of CAPD patients who were recruited from 13 dialysis centres that participated in a Dutch
prospective cohort study on the adequacy of dialysis, the Netherlands Cooperative Study
on the Adequacy of Dialysis (NECOSAD-I Study).l! APD and CAPD patients were
matched for total time on dialysis, all of them had started dialysis after October 1st 1993,
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All patients in these 16 centres who had been treated with their current modality for at least
three months, were above 18 years, and had adequate eyesight and understanding of the
Dutch language to enable the administration of questionnaires were asked to participate in
this study. Interviews were conducted at patients” homes by one of three trial nurses with
experience in end-stage renal disease treaunent The nurses received a training to adminis-
ter the various HRQOL measures. The ethical committees of all dialysis centres approved
the study and all patients consented before study entry. The funding organisation neither
hzd interference with data collection, data analysis and writing the manuseript, nor did it
have the right to approve or disapprove the manusctipt.

Background variables

Data on background variables were collected atduring the interview and included age, sex,
marital status, employment status, educational level, number of hospitalisations in last six
months, and aumber and type of comorbid conditions. Comorbidity at the time of the
interview was evaluated using a validated list of chronic conditons from the annual Dutch
National Hezlth Survey.!? Major diseases such as diabetes mellitus, myocardial infarction,
stroke and malignancy are included in this list. Respondents wete asked to indicate for each
condition whether they suffered from the condition at present or in the year preceding the
interview. Data on primary diagnosis, treatment history, length of time on dialysis and cur-
rent treatment, and dose of dialysis in terms of dialysis related urea clearance were obtained
from the patient’s nephrologist. Primary diagnosis was classified according to the EDTA-
ERA classification.!? The weekly KKt/ V., was calculated as the petitoneal Kt/V, . per 24
hours multiplied by 7.

Questionnaires used to assess HRQOL

The interview consisted of the administration of four generic questionnaires, including two
health profiles (Short-Form 36 Health Survey and EuroQol/EQ-5D) and two health pref-
erences methods (Standard Gamble and Time Trade Off). The four questdonnaires were
always administered in this sequence. The first two questionnaires were self-administered.
After completion, the interviewer continued with the administration of the Standard
(Gamble and Time Trade Off,

The Short-Form 36 Health Survey (SF-36) generates a profile of scores on eight dimensions
of quality of life.!* These dimensions are: (1) physical functioning, (2) role imitations due
to physical functioning, (3) bodily pain, (4) general health perceptions, (5) vitality, (6) social
functioning, (7) role limitations due to emotional functioning, and (8) mental health. Raw
scores on the eight scales are transformed to calculate 2 score between zero and hundred,
where a higher score indicates better health. The physical and mental components of the
cight scales are combined into 2 physical and a mental summary score.’> The two summa-
ry measures are standardized to have a mean of 50 and a standard deviatior of 10 in the
general population and therefore allow for easy comparison of patient scores with general
population scores. SF-36 scores of persons of similar age (55-64 years) were derived from
a validadon-study in the Dutch population.1
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The EQ-5I or EaroQo/ (FQ-5D) is a validated generic questionnaire that includes a clas-
sification system (EQ-5D,g.) and a visual analogue scale (EQyug)!” ¥ The EQ-5D,,, g
records the level of self-assessed problems on 5 domains of health {mobility, self-care,
usual activities, pain/discomfort, anxiety/depression), each with three levels of functioning:
(level 1: no problems; level 2: some problems; level 3: unable to perform/extreme prob-
lems). The EQyag records the respondents rating of his/her overall health status on a grad-
uated, vertical visual analogue scale. The EQyu g is anchored at {) (worst imaginable health
state} and 100 (best imaginable health state).

The Standard Gawble (SG) is a method to measure preferences for health states.!® The
respondent is presented with two alternatives and asked to choose the one most preferred.
The first alternative offers the certainty of staying in the current health state for the remain-
der of the respondent’s life. The second alternative is a gamble with specified probabilities
for both the positive outcome of the gamble (a normal health state for the remainder of
time) and the negative outcome (immediate death), These probabilides are varied until the
respondent is indifferent between the gamble and living in his/her current health state. The
SG score, a score between zero and one, is calculated as one minus the risk percentage at
the point of indifference, divided by huadred. An SG score of 0.80 implies that a person
is prepared to take a gamble with 20 percent risk of dying immediately and 80 percent
chance to improve his current heaith to normal health. The SG score reflects the value a
person assigns to his own health state. In our study, a visual aid was used to explain the con-
cept of the SG. Before the patient was asked to value his own current health state, the con-
cept was explained and practised using imaginary healch states.

The Time Trade Off (TTO) is also a preference-based method.2V Patients are asked whether
they are prepared to give up some remaining time of their lives, in order to improve their
current health state to normal health. The time perspective that is presented to the padent
corresponds with the statistical life expectancy of people of the same age and sex. The quo-
tient of the chosen number of vears in 2 normal health state over statistical life expectan-
¢y yields the TTO score. A TTO scote of 0.80 implies that 2 person is indifferent between
living § years in excellent health versus 10 years in his current health state. We practdsed the
TTO concept with imaginary health states, before the patient was asked to value his/her
own current health state.

Statistical analysis

Differences between treatment groups were tested by means of the Student’s t-test in case
of continuous vatiables. Where the distribution of scores deviated from normality, non-
parametric methods were used (Mann-Whitney U Test). Categorical variables were com-
pared using the Pearson Chi-square test. In order to be able to control for case-mix differ-
ences, the association between continuous HRQOL outcomes (SF-36, SG, TTO, EQyg)
and background variables was studied with multiple regression models. Logistic regression
analysis was used to study the relationship between background vatiables and categorical
HRQOL outcomes (EQ’-SDproﬂlc)- These E(}Smeﬁle outcomes were dichotomised into
the presence of problems, either at level 2 (some problems) or level 3 (severe problems),
and the absence of problems. A forward stepwise selection strategy with P=0.05 as the cri-
terion level for selection was chosen for all regression analyses. Analyses reported here are
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based on treatment at the time of the interview. A two-sided P-value of 0.05 was chosen as
cut-off for statistical significance.

Results

Patient characteristics

A total number of 96 patients were interviewed (37 APD, 59 CAPD). Table 1 lists the main
demographic and clinical characteristics of patients. The proportion of males in the CAPD
group was significantly higher than in the APD group. APD patients more often had
glomerulonephritis as primary disease, while there was a trend towards more renal vascular
diseases and diabetes mellitus in the CAPD group. The total number of months on dialy-
sis was the same in both treatment groups (15 months), but CAPD padents had on average
been treated longer with thelr current treatment modality (13 months) than APD patents
(10 months). No other demographic and clinical differences were present berween the
groups.

Table 1: Patient characteristics according to treatment modality (mean, SD, range or %)

CAPD (n=58) APD (n=37)
Age 56 (13) 25-80 55(13) 28-76
Male 2 69% 49%
Married/living together 86% 81%
Employed 5% 29%
Educational level
-« low 17% 24%
- intermediate 73% 68%
- high 10% 8%
EDTA-ERA primary disease
- glomerulonephritis & 12% 9%
- renat vascular diseases P 5% I 1%
- interstitial nephritis 7% 14%
- cystic kidney disease 12% H%
- diabetes mellitus 17% 5%
- others and unknown 27% 30%
Number of comerbid conditions 2.6(1.9) 09 23 (1.6)0-6
Number of hospitalizations in last six menths 0.6 {1.0) 0-5 0.4 (0.8) 0-3
Months on dialysis i5 (4) 7-21 15 (8) 3-31
Months on this modaligy 2 13 {4) 7-21 10 (7) 3-2%
Dialysis KtV ey 20 (04) 1.3-29 1.9 (0.5) 1.3-3.6

2 P<0.05
b including hypertensive nephrosclerosis
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Results of SF-36

Tahle 2 preseats patients’ and reference group scores on the eight SF-36 sub-scales and the
two SF-36 summary scores for physical and mental functioning. Compatison with scores of
a general population sample showed that the mean SF-36 physical sumimary score of both
patient groups was 1.0 to 1.2 standard deviations lower than the mean score of the gener-
al populaton (P<0.001). The SF-36 mental summary scote of both patient groups was not
different from the general population. Analysis of the differences in SF-36 scores between
CAPD and APD patients showed that APD patients scored equal to or slightly better than
CAPD patents on all SF-36 sub-scales, but that only the difference in Social Functioning
was significant (’=0.03).

Table 2: Mean (SD) scores on eight SF-36 sub-scales and two SF-36 summary scores, by
treatment modality, and for a general population sample of similar age {55-64)

CAPD APD General population

(n=59) (n=37) (n=140}
Physical funcrioning &1 (28) 2 66 (28) 73 (24)
Rele funcioning — physical 37 (43) % 52(43)1 77 (38)
Bodily pain 66 (30) # 75 (26} 75 (25}
General health 42 (213 2 42 (21) 8 64 (22)
Vitality 51222 57{(20)* 67 (21)
Sacial Functioning (SF) ° 65(33) 2 7% (29) 87 (21}
Socizal functioning 65 (33) 2 79 (29 b 87 25
Role functioning — emotional 77374 86 (34) 90 (25)
Mental health 74 (18) 78 {18) 77 (19
SF-36 physical summary score (12 40 (2 50 (10)
SF-36 mental summary score 48 (i) 51 (%) 50 (i0)

a P<(L03, vs. general pepulation
b P<0.05, APD vs. CAPD

Results of EQ-5D

Figure 1 shows the proportion of CAPD and APIY patdents that indicated to have some or
severe problems on the five dimensions of the EQ-3D,,, 5. Compared to CAPD patients,
APD patients showed somewhat fewer problems with mobility, daily activities and pain, but
the differences were not significant. CAPD patients were more anxious and/or depressed
than APD patients (P<0.05). With a score of 61 (SD (:.20), self-rated health status on the
EQvyas was similar for both patient groups.

Results of Standard Gamble (8G) and Time Trade Off (TTO)

The mean SG score of CAPD patients was 0.81 (3D 0.24), the mean SG score of APD
padents was 0.74 (SD 0.24). The TTO scores of patients were somewhat higher than SG
scores: (.86 (SD 0.23) for CAPD and 0.93 (SD 0.14) for APD patients. The differences
between CAPD and APD patients were not significant.
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Figure 1: Percentage of patients reporting some or severe problems in 5 domains of EQ-
5D rofite, DY treatment modality

100
30
80
70
&0
50
40
3C
20
0
0

T T T T
Mobility Selfeare Daily activities Mood/anxiety Pain

Bap Clcam
* P<0).05, APD vs. CAPD

Associations between background variables and HRQOL outcomes

Independent explaining varizbles of HRQOL are shown in Table 3, Regarding the SF-36
physical summary score, a higher number of comorbid conditions was associated with
impaired HRQOL, while glomerulonephritis as primary kidney disease was associated with
better HRQOL. The SF-36 mental summary score was also negatively associated with the
number of comorbid conditions, while diabetes mellitus as primary kidney disease and
APD treatment were positively associated with mental QL of patients. A higher numbet of
comotbid diseases and a longer time on dialysis were negatively associated with self-rated
health status (EQvy,g). Regarding health preferences, the TTO score of patiears was nega-

Table 3: Regression models 1o explain quality of life outcomes in peritoneal dialysis
g plan q p 3
patients (standardized regression coefficient B, (partial R?) and total R?)2

SF-36 physical  SF-3%6 mental EQ-5Dyag Time Trade Off Standard
summary summary Gamble
Standardized regression coefficient (partial R?)
No. of comorbidities ~.59 (35.2%) -.36 (9.9%) -48 (27.0%} -27 (7.3%) =39 (12.9%)
Disbetes mellitus b 26 (4.5%)
Glomerulonephritis © .22 { 4.8%) -31 (7.7%)
Cystic kidney disease b -21 (4.1%)
APD 22 (4.9%)
Time on dialysis -28 (7.7%)
Total RZ 40.0% 19.3% 34.7% 7.3% 24.7%

2 [3 denotes the relative importance of the explaining variable: the higher the B coefficient, the higher the
contribution of that variable in the regression equadon. Partal RZ symbalizes the explained vadance of

the dependent variable accounted for by the variable. Toral R2 is the percentage of the total variation of
the quality of life score that is explained by the independent variables together
b as primaty Kdney disease
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tively associated with the number of comorbid diseases. The SG score of the patient could
be explained by the number of comorbid condidons and by primary kidney disease: patients
with glomerulonephtitis and cystc kidney disease as primary disease showed lower SG
scotes. The models constructed had a low to moderate capacity to explain the variation in
scores on the HRQOL outcomes (Total Adjusted R? from 7.3% to 40.0%).

Logistic regression analysis (Table 4) showed that more comorbid diseases were associat-
ed with an increasing likeliness to indicate problems on the EQ-3D, 5, dimension “mobil-
ity”. Employed patients and patients with glomerulonephritis as primary kidney disease
were less likely to have problems with “daily activities” than unemploved patients and
patients with other primary kidney diseases. Again, a higher number of comorbid diseases
was associated with a higher risk of not being able to performing daily activities without

Tzble 4: Logistic regression models to explain the association between EQ-5D scores

profile
{absence/ presence of problems) and background variables (odds ratios with
95% C.I3)

mobility selfcara daily activities  anxiety/depression pain
Odds ratios with 95% Confidence Intervals

Age 1.06 {1.GI-1.11)
No. of comorbidities  1.85 (1.33-2.58) 1.56 (1.02-2.40) .78 (1.22-2.58) 1.37 (1.01-1.86} 1.30 (1.01-1.68)
Employed 0.33 (0.11-0.96)
Diabetes mellicus © 10.58 {1.80-61.95)
Glomerulonephritis © 0.13 {0.04-0.58)
Renal vascular disease © 0.21 {0.05-0.83}
APD 0.10 (0.01-0.7%)

a The odds ratio indicates how much more likely (or unlikely) the presence of problems is in patients
with the characteristic than in patients without that characteristic or, for contdnuous variables, the relative
increase in likelihood to have problems associated with one extra unit of the continuous varable

b results given for reasons of completeness; however, results unreliable because few subjects showed
problems with selfcare

¢ as primary kidney disease

problems. Elderly people and patents with more comorbidities were more likely to be anx-
ious and depressed, while APD patients were less likely to be anxious and depressed than
CAPD patients. A higher number of comorbid diseases was associated with a higher 1ikeli-

hood to experience pain. Renal vascular disease as primary kidney disease was associated
with less pain.

Discussion

'This paper presents an explicit assessment of HRQOL of APID patients, in comparison
with CAPD patients. A general conclusion drawn from the four HRQOL instruments used
1s that HRQOTL, of APD patients is equal to HRQOL of CAPD patients, and slightly bet-
ter in a few HRQOL domains. The differences in health preference scotes (SG and TTO)
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of both patient groups were not significant, indicating that on average CAPD and APD
patients valued their current health status equallw

After adjustment for case-mix variables, APD treatment appeared an independent indica-
tor of better mental health (measured with SF-36 mental health summary score) and of the
absence of problems of anxiousness and depression (measured with BEQ-5D g0
Inspection of the SF-36 sub-scales that compose the mental health summary score showed
that especially social functoning of APD patients was better, compared with CAPD
patients. The better social functioning of APD padents might be related to the fact that
daytime in these patients is free from treatnent, thus facilitating a normal social life. An
explanation for the factour finding that APD patients were less anxious and depressed than
CAPD patients is more difficult to find. Possibly, treatment selection may have played a
role. Patients with higher anxiety levels may not have chosen the APD technique, because
they find it scary to be attached to 3 machine while sleeping. Because our study was of
cross-sectional nature, it remains difficult to differentiate between a real treatment effect
and treatment selection. A longitudinal study also controlling for possible base-line differ-
ences in social functioning and anxiety/depression levels would be preferential to deter-
mune the independent influence of treatment modality on these HRQOL outcomes.

Four eartier HRQOL studies that had incorporated APD patients were identified.>® Two
of those studies® 7 only reported data on the aggregate level, making it impossible to draw
conclusions on the relatve performance of APD padents. Of the two studies that provid-
ed with data of APD patients, one study reported SF-36 scores that were similar to scores
of our patients,® the other study found slightly lower SF-36 scores.> However, patients in
that study had more comorbid diseases than padents in our study. The heslth preference
scores elicited in our study are relatively high in comparison with previously published
scores of dialysis patients, which fell in the 0.42 2! to 0.81 22 range. The general implication
of the health preference scores as found in our study is that peritoneal dialysis patients val-
ued their current health status as 74 to 92% of a normal health state. Most previous stud-
ies on health preferences of dialysis patients have been performed in the United States and
Canada. An explanation for our higher scores may be that health values are not compara-
ble cross-nationally and cross-continentally. A similar phenomenon was described by
Veenhoven et al, who found that the percepton of happiness and wellbeing was very dif-
ferent berween countries and continents.?? Their study comptised 50 countries, and idend-
fied the Netherlands as one of the countries with highest levels of wellbeing. Besides to this
more general cultural phenomenon, the relatively high walues of patients for their own
health status might be attributable to successful coping strategies of patents or may as well
reflect the high quality of healthcare for Dutch dialysis patients. The variance in all
HRQOL outcomes was only peorly to moderately explained by the clinical, socio-dema-
graphic and treatment-related variables that were included in our study, as was found by
others.® #* This implicates that HRQOL outcomes may be determined by other factors than
the ones we have explored. Although the health preference instruments explicitly ask
respondents to value their current health state only, financial circumstances, attitudes to
risk, religion and family support may also influence its outcomes.!? Furthermore, the health
preference outcomes depend on cognitive processes such as remembering past experiences
and integrating beliefs and biases about health.2> We found that patients with glomeru-
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lonephritis as primary kidney disease had lower SG scores, while at the same dme showing
a higher SF-36 physical summary score and less problems with daily activities than patients
with other ptimary diseases. This could as well be an incidental finding as an indication of
the fact that health preference scores refiect more than health status alone.

In compatison with a general population sample of the same age, both CAPD and APD
patients showed worse SF-36 physical summary scores. However, the SF-36 mental sum-
mary scotes of patients were similar to those of the general population. The differences
between the general population and P patients were especially large (P<0.001) on the sub-
scales physical role functioning, general health perceptions, vitality and social funcdoning
(CAPD patients only). Two recent publications reperted also that physical functioning of
dialysis patents is impaired in comparison with the general population, but that mental
functoning is not essentially different from mental functioning of the general population.
26 27 The SF-36 physical and mental summary scotes in both studies were similar to scores
of our PD patents.

Since APD is more expensive than CAPD,?® HRQOL information should be involved in
the assessment of the relative merits of alternative PD treatment modalities.?? Our study
suggests a slightly higher mental QOL of APD patients, compared to CAPD patients. If
this finding is confirmed by other studies, the higher costs of APD might be justified. Such
future studies should be of a longitudinal nature, facilitating better control for possible dif-
ferences in base-line characteristics of patient groups.
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De Wit GA, Jager JC, de Charro FTh. Economic evaluation of renal replace-
ment therapy: a literature review. Submitted.

Abstract

This paper reports on a systematic review of the literature on economic evaluaton of end-
stage renal disease treamments. The purpose of this study was rwofold: (1) to review and
compare current knowledge about the costs and effects of renal replacement therapies, and
(2) 1o assess the methodological quality of the economic evaluations. Six bibliographic data-
bases (MEDLINE, EMBASE, HEED, NHS-EED, INAHTA Database, ECONLIT) were
searched to identify original studies published between 1988 and 2000. Inclusion ctiteria
weite (1) full economic evaluaton; (Z) publication in English, French, German or Dutch; (3)
sufficient methodological quality {assessed with a standardised rating system), Of the 127
publications mitially selected, 11 remained after further selection based on study quality cri-
teria. The main conclusions of this literature review are that few good quality economic
¢vzluations have been published; that studies appeared especially week in the costing parts,
including lack of discounting; and that full care haemodialysis was consistently found to be
less etficient than renal transplantation and contnuous ambulatory peritoneal dialysis.
Future studies should concentrate on cost-cffectiveness of treatments for subgroups of
patients with similar age and comorbid status.
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Introduction

Renal replacement therapies (RRT) have first come into clinical use in the 1960s. The most
commonly used technigues are haemodialysis (HD), peritoneal dialysis (PD) and renal
transplantation (TX). With haemodialysis, the blood is cleaned from waste products
through an extracorporeal artificial kidney. Haemodialysis can either be performed by the
patient at home (home haemodialysis - HHID), or in a dialysis centre or hospital, with more
{limited care haemodialysis - LCHD) or less active (full care centre haemodialysis - FCHD)
input of the patient in the treatment. With peritoneal dialysis, waste products are removed
through 4 cleaning fluid in the abdominal cavity. PD has two main treatment varieties, either
with manual exchange of dialysis fiuid (continuous ambulatory peritoneal dialysis - CAPLY)
or with automated exchange of dialysis fluid at night (automated peritoneal dialysis - APD).
[Kidney transplantation eliminates the necessity of dialysis as long as the recipient does not
irreversibly reject the graft.

The treatments currently available are lifelong, complex, and costly, and have always been
s0. Theretfore, from the eatly beginning there has been an interest in the evaluation of costs
and effects of RRT:1* Such economic evaluations aim to inform policy makers on the rel-
ative efficlency of several competitors for healthcare money, in order to allocate scarce
resources as rational as possible.> In recent years, the research discipline of economic eval-
uation of healthcare interventions has matured, both in the number of analyses performed
6, and in the definition of the methodological charactetistics that are a prerequisite for good
quality studies.>? However, reviews of economic evaluation in several areas of medicine
and healthcare have shown the paucity of much of the published research.!?-1> No earlier
systematic review of the quality and outcomes of economic evaluation studies in the field
of RRT has been found in the literature. However, one review that concentrated on the
analysis and interpretation of cost data in dialysis was published recently.1¢ It was conclud-
ed that costing information in this ficld was often handled inconsistently and unsatisfacro-
rily, and that the analysis and reporting of costs needs improvement.

The purpose of this study was twofold: (1) to review and compare current knowledge
about the costs and effects of renal replacement therapies, and (2) to assess the method-
ological quality of the economic evaluations. We limited our search to studies published
between 1988 and 2000, to be sure that major therapeutic improvements such zs the intro-
duction of cyclosporin as an immunosuppressant for transplanted patients and the intro-
duction of erythropoietin for the treatment of renal anaemia were incorporated in the out-
comes of studies, Also, PD did not come into widespread use hefore the second half of the
1980s. Furthermore, it was anticipated that older studies would not adhere to current
methodological standards for economic evaluations. 1!
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Methods

Inclusion of studies

Inclusion criteria were (1) full economic evaluation (to be explained later ir this section)
considering two or more RRT; (2) publication in English, French, German or Dutch lan-
guages; (3) the fulfilment of minimal quality standards for full economic evaluation studies
{see separate paragraph).

Studies were identified by searches in the following databases:

* MEDLINE (from 1988 undl December 1999). MEDLINE is maintained by
the United States National Library of Medicine. MEDLINE was accessed with
WINSPIRS sofrware.

* EMBASE (from 1988 until December 1999}, EMBASE is a database primarily
oriented at BEuropean biomedical literature, maintained by Elsevier Science.
EMBASE was accessed with DIALOG software.

* HEED (Health Economic Evaluation Database). This database is maintained
by the Office of Health Economics of the Department of Health and Social
Security (London) and is accessible through CD-ROM.

* INAHTA Database. The Internadonal Network of Agencies of Health
Technology Assessment (INAHTA) maintains a dambase of publications by its
member organisations. This database is accessible through CI-ROM (via
Cochrane Collaboration) and Internet thip:/ /wwwyork.acuk/inst/ced/).

e WHS-EED (NHS ECONOMIC EVALUATION DATABASE). This database
is maintained by the National Health Service Centre for Reviews and
Dissemination, University of York, and is accessible through CD-ROM (via
Cochrane Collaboration) and Internet (http://wwwyorkacuk/inst/crd/). The
database includes standardised desctiptions of published economic evaluation
studies.

» ECONLIT. This database is maintained by the American Feonomic
Association and contains economic literature. The database was accessed using
DIALOG software.

The search strategy that was used for the Medline search 15 specified in Appendix 1,
Basically, similar worded strategies have been used for searches in other darabases, bur each
search was adapted to the requirements of the specific database. The Medline search was
used as the “reference search”, in a sense that results from searches in the other five data-
bases were compared against these Medline results. The references of all articles that were
assessed and the references of a published bibliography of economic evaluations ¢ were
also checked for relevant articles. Furthermore, some unpublished studies we knew of, such
as PhID theses and other “grey” literature were considered for inclusion as well,
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A full economic evaluation is a study descobing all necessary input and all relevant out-
comes of healthcate interventions.® One basic prnciple of economic evaluation is that at
least one intervention is compared to another: either a status quo intervention or doing
nothing. Four basic types of full economic evaluations may be disdnguished: cost-minimi-
sation-analysis (CMA), cost-benefit-analysis (CBA), cost-effectiveness-analysis (CEA), and
cost-utility-analysis (CUA)> In a CMA, equal effectiveness of the healtheare interventions
under study is assumed. Only relevant costs are compared, and the cheapest intervention is
assumed to be the most efficient. With a CBA, interventions for which the consequences
are not identical and clinical success is measured in very different units may be compared.
Both input and output of healthcare interveations are valued in monetary terms. Because
of the inherent problems of valuing all relevant outcomes in monetary terms, especially the
intangible ones, this type of economic evaluation is relatively rare in medicine. CEA is the
evaluation technique used most frequenty. [n a CEA, the outcome measure can be anv nat-
urally occurtring unit relevant for the intervention under study, such as infections averted,
hospitalisations avoided, or units of blood pressure reduced. However, the number of life-
years gained is an outcome measure used relatively frequently in CEA. One special form of
CEA is CUA, where outcomes are measured in healthy vears gained. Life-years gained have
to be adjusted for the quality of life in those years, using a utility-index for the different
health states a person can be 1. A utility of 1 corresponds to perfect health, while a utlity
of 0 corresponds to death. The outcome unit in a CUA usually is the QALY (Quality
Adjusted Life Year) or Healthy Years Equivalent (HYE).

Exclusion critetia

The following studies were not considered in our systematic review: (1) studies evaluating
interventions relevant to patients receiving RRT, but not RRT itself, such as the compari-
son of erythropoietin use and blood transfusion for anaemial?, the cost-effectiveness of
screening to prevent renal failure in insulin dependent dizbetic patients'8, evaluation of par-
enteral iron administration in hzemodialysis patients!?, or the comparison of two immuno-
suppressive agents for transplanted patients?’, (2) multiple publications on one study, (3)
editorials, reviews and letters, (4) studies concentrating on cost of therapy alone (partal
economic analyses®), (5) cost of illness studies, and (6) studies that presented insufficient
daza to assess the merits of the study, such as short reports and abstracts.

Quality rating

For each paper under review, a quality rating was completed, according to Bradley et al 2!
and Sacristan et al.?% This checklist consists of 13 items 2nd is based on widely accepted
standards of economic evaluation methodology?, but has the additional advantage of com-
posing a numerical score for the quality of the paper. Studies with an average quality rating
2 2.5 per applicable item (out of a maximum score of 4 per item) were selected for the cue-
rent review. The quality rating form is included in Appendix 2.
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Results

The results of the searches in the six databases that were mentioned in the methods section
are shown ipy Table 1. Often, it was immediately clear from either the language of the paper,
content of the abstract, or publication type, that the paper was not suitable for further
assessment. Table 1 shows the number of papets retrieved, the number of papers that were
mitially removed from the selection because either inclusion criteria did not apply or exclu-
sion criteria did apply, and the remaining number of papers that were considered for inclu-
sion.

Table 1: Results of literature searches in 6 databases

Database # of hits # removed # assessed
Medline 1,186 1124 62
Embase 514 (unique non-Medline) 467 47
HEED 77 (17 unique nen-Medline, nen-Embase) 74 3
INAHTA 26 12 7
NHS-EED I78 (13 not found before) 165 5
Econlit 324 (316 duplicate Medline) 324 0

As appears from Table 1, 1,764 unique documents were found with the various literature
searches. Of these, 1,640 were removed Initially because exclusion criteria applied. Besides
the 124 papers reported on in Table 1, three additional unpublished reports have been
assessed for this review. After reading those 127 papers and reports, a further selection was
made on the basis of criteria discussed in the methods section. Finally, 11 papers were
selected for this review Most studies that were not selected appeared to be partial economic
evaluations, although they were labelled as full economic evaluation studies in either title or
abstract. Also, studies often appeared to be cost studies only. Other studies were not select-
ed because they lacked quality. There were for instance many clinical studies that included
an undiscounted and otherwise inadequate cost calculation, while ar the same rime not
reporting on a sensitivity analysis and lacking the integration of costs and cutcomes in a
sensible measure.

Table 2 shows a comprehensive overview of all 11 selected studies with the following key
features: first author and year of publication, interventions compared, study design, num-
ber of patients, economic study design, viewpoint of study, type of costs included, valua-
tion of costs, year of study, tme span of study, discounting of costs and effects with dis-
count rate, (type of) sensitivity analysis, and main outcomes. In the remainder of the results
section, we will discuss some of the findings of selected studies.
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Table 2: Summary of main characteristics of studies selected for review

First m 5 ’g - 3_ o
author &g S o#& Yearand 9.3 23 &
fyear of  RRT assessed %/ 2 % View- & 9 a 2 Main Source effec- country g % Dis- B ES
publication type of patients Design® £ & point 578 "0 effects ¥ rive-ness of study &8  counting H 8 &% Main outcomes ®
Croxson, FCHD,HHD, Markov- CEA  Health- | 1,2 LYG Data from literature New Zea 5Syrs 10 % costs No  Yes, Average cost per LYG for FCHD
1990 23 CAPD,TX for all  chain-like care and 2 hospitals land, 1988 10 % ef one- $35,270,TX $18,463, CAPD $25,395
ESRD model system fects way  ~26,390, HHD $28,175.
De FCHD, HHD, Markov- CEA Health- {3 1,2 LYG Duzch and Eurepean The Neth 5yrs 10 % costs No  Yes,  Cost per LYG all ESRD treatment =
Charro, LCHD,TX,CAPD  chain care patient cohorts erlands, 10 % ef one- MNLG 58,000, no separate analysis for
1988 2 for all ESRD mode} system 1984-1985 fects way  different treatment modalities.
DeWit, FCHD,LCHD, Markov- CEA, Health- 1,3,51,2 LYG, utilities N=165 patients, The Neth 5yrs 5 % costs Yes, Yes, Cost per LYG ail ESRD treatment =
199g 25 CAPD,APD, HHD,  chain CUA care (patients),  national registry erlands, 5 % effects also one- NLG 78,700, cost per QALY = NLG
TX, for all ESAD model + system- utilities data 1996 way 98,300, Cost per LYG all dialysis =
cohort {popuiation) NLG 133,100, cost per LYGTX =
study NLG 25,000,
Douzdjian, TX + PAK, SPK for Decision- CUA Health- | 2 LYG, utilities Lizerature US, 1996 5yrs Mo No  Yes, SPK was more cost-effective than TX
1999 20 type | diabetics analytic care (patients} one + + PAK: Cost per QALY were
modei system two  $110,828 and $153,21 1, respectively.
way
Douzdjian, FCHD, TX-CAD,  Decision- CUA Health- | 2 LYG, utiliies N=17 patients, US, 1996 5Syrs  No Yes, Yes, Average cost per QALY for dialysis
1998 27 TX-L.D, SPK for analytic care (patients}  literature also  one- $317,746,7TX-CAD $156,042, TX-LD
type i diabetics model systerm way  $123,923, SPK $102,422. Incremental
analysis shows TX-LD to be most
cost-effective.
Greiner, TXversus FCHD  Cohort  CUA Health- 24 1,2 Utilities N=1023 {waiting Germany, 10-20 5% costs  Yes Yes, TX was dominant {more QALY’s, less
1999 28 for all ESRD study care {population) list), n=172 (TX) 1993 yrs 5 % effects one-  cost) strategy. Average cost per
system way QALY for FCHD DM 147,000, versus
DM 38,000 for TX,
Hamel, Initiating FCHD for Cohert  CUA Health- 2,5 2 LYG, utilities N=4%1 pazients US, #1994 Max. 3% costs  Yes Yes, Incremental cost per QALY for initi-
1997 29 acute renal faflure study care {patients) 4.4 yrs one-  ating dialysis compared to withhold
in very il patients system 3 % effects way  ing dialysis $128,200. Cost per QALY

for best prognostic group $61,900,
for worst prognostic group $274,100.
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(Table 2 continued)

First m 3 EE = 3 i
author ag 2 %_ ‘ Yearand %3 B w3z
fyear of  RRT assessad 2 / _ 22 View- & O 25 Main §0urce effec- country 84 Dis 2 =8 ‘ '
publication type of patients Design? g & point 58 ,Q effecss ¥ tve-ness ofstudy 28 counting H B H.ZF  Main outcomes ?
Horn- High-flux FCHD Rerro-  CEA Health | 2 LYG N=253 patients Us, 19%0  Un 5%costs  Yes Yes, Incremental cost per LYG of high-fux
berger. versus conventional spective care clear 5 % effects one-  dialysis compared tc conventional
19933 FcHD cohort system way  diolysis, was $28,188 - $29,743, de-
study pending on model.
Horn- Repeated FX for  Decision- CUA Healeh 1,3 2 LYG, utilities N=878 patients, US, 1995 Life- S5%costs  Yes Yes, Incremental cost per QALY of a re-
berger, patients with graft  analytic care {patients)  literacture time 5% effects one-  transplantation policy compared to
1997 31 faiture modet system way  no re-transplantation policy was
$9.659.
Laupacis, TX versus dialysis  Prospec- CUA Soci 1,34 1,2 LYG, utilities N=269 patients Canada, 2yrs No Yes Mo  Transplantation was dominant strategy
1996 32 {n.s.) for patients on tive co- ety {patients) 1994 {more effective, less costly) for alt
waiting list hort study subgroups of patients examined.
Sesso, FCHD, TX-CAD, Retro- CEA Health 1 2 LYG N=12| patients Brazil, 19852 yrs  No Yes, Yes, Awverage cost per LYG for FCHD
1990 33 TX-LD,CAPD for  spective care also one-  $10,065,TX-CAD § 6978, TX-LD
nen-diabetic ESRD  cohort system way  $3,022, CAPD $ 12,134, Incremental
study analysis shows TX-L.D to be most

cost-effective.

a RRT = Renal Replacement Therapy, ESRD = end-stage renal disease padents, D = hacmodialysis, PID = peritoneal dialysis , FCH1Y = full care centre
hacmaodialysis, LCHIY = limited care centre haemaodialysis, FIHID = home haemodialysis, CAPD = continuous ambulacory peritoneal dialysis, APD = automated
peritoneal dialysis, TX = kidney transplantation, n.s. = non-specified, CMA = Cost Minimisation Analysis, CBA = Cost Bencfit Analysis, CHA = Cost
Effectivencss Analysis, CUA = Cost Utility Analysis, LYG = Life Years Gained, QALY = Quality Adjusted Life Year Gained, PAK = Pancreas after Kidney
Transpiantation, SPIC = simultaneous pancreas and kidney transplantation, TX-CAL = kidney transplantation with cadaver donor organ, TX-L.I = kidney

transplantation with living-related donor

b 1 = direct healtheare costs (complete), 2 = direci healtheare costs (partially), 3 = direct non-healtheare costs, 4 = indirect non-healthcare costs (productivity

costs), 5 = indirect healthcare costs
c 1 = real (opportunity) costs, 2 = charges/tariffs, 3 = unclear, not stated
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RRT assessed / type of patients

Not surprisingly, most selected studies concerned the FCHD technique (9/11} and/or renal
transplantation {9/11). Four studies included the CAPD technique, while APD was covered
in only one study.2> The majority of studies (8/11) were targeted at all end-stage renal dis-
ease patients. Two studies from the same research group were exclusively evaluating avail-
able transplantation techniques for diabetic patients.?6 27 One study focused on injtiating
FCHD for acute renal failure in very ill hospitalised patients.?”

Study design

Five economic evaluations were conducted alongside a clinical study. These studies were
either retrospective®l 33 or prospective?® 29 32 cohort studies. Randomised controlled trials
could not be selected for this teview, inherent to the fact that to date randomised studies
have never been conducted in the ficld of renal replacement therapies. Six selected studies
were model-based economic evaluations, combining data from patient cohorts, literature,
national and international patient registries.2>27 3! Four sclected studies applied the CEA
format,23 24 3¢ 33 gix studies used the CUA a}:»proatch,%’29 3132 wyhile one study combined
the two economic study designs.?®

Viewpoint

Almost all studies took a healthcare system perspective. Only one study chose a societal per-
spective??, although some other authors claimed this perspective too.24 25 3031

Costs incurred and valuation method used for costing

All studies incorporated direct healthcare costs, although not all of them reported on all rel-
evant direct healthcare costs. For instance, only one study reported on healthcare use our
side the hospital, such as general practitioners visits and use of community nursing.?> Some
papers lacked own costing studies, but quoted cost data (i.. charges) from the literature 26
2722 30 31 33 None of the studies succeeded in applying the opportunity cost principle for
the entire cost study. At best, studies combined the use of charges for some cost categories
(i.e. drugs) with the use of a more realistic costing concept for other cost categories, such
as dialysis unit staff costs and hospitalisations.25 32 Indirect non-healthcare costs (produc-
tivity costs) were included in only one study, the same study that took a societal perspec-
tive.’2 Two studies included indirect healthcare costs, the costs of non-renal medical care in
future life years.?5 29

Valuation of quality of life within CUA approach

Five of the seven CUA studies used patient utilities to calculated Quality Adjusted Life
Years.26 27 29 31 52 Tyro studies applied utilities from the general population?® 28, and one of
these also applied patient utilities in sensitivity analysis.?
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Discounting

Discounting of costs and benefits was applied in most studies with a ime-span longer than
one year. However, four studies omitted to discount costs and benefits.26 27 3233 1n rwo of
these studies, this may have been related to the short time horizon of two vears32 33 but in
the other two studies discounting was simply ignored.?0 27 The discount rates applied var-
ied between 3 and 10 percent, but this may be related to differences in timing of the eleven
selected studies and cross-country differences in appropriate discount rates.

Incremental analysis

Economic analyses should include an incremental analysis: the additional costs of one pro-
gramme over another should be related to the additional benefits of that programme. OF
the 11 studies selected, § have reported such incremental analyses. In general, transplanta-
tion programmes were found to be dominant over dialysis programmes, because they pro-
vide more effects at less cost. Three studies have onily reported average cost-effectiveness
figures.

Discussion

Because RRT are expensive, the economic aspects of RRT have received attention from the
early beginning in the 1960514 This paper points out that few good quality studies have
been published. We teviewed 127 studies published in 1988 or later that dealt with eco-
nomic aspects of renal replacement therapies. Many studies appeared of insufficient
methodological quality and were therefore rejected for this review. Only eleven studies of
sufficient quality could be identified. To identify these eleven studies, we had to stretch qual-
ity criteria in comparison with an eatlier review that was prepared by one of the authors!!,
dealing with healthcare programmes directed at the prevention of infection with the hepa-
dtis B virus. In this earlier review, studies with an average quality rating 2 3 per applicable
item (out of a maximum scote of 4 per item) were selected, while the current review used
a threshold of 2.5 per applicable item. Should the criterion of 3 out of 4 points per appli-
cable item have been used, even less than eleven studies would have been selected. None of
the eleven selected studies reached the magimum score in every applicable item, implying
that each of the studies selected showed at least one major drawback in the application of
standard methodology.

In general, studies appeared especially weak in the costing parts, including lack of dis-
counting and not applying the opportunity cost principle. Many of the studies that were not
selected for the review were In fact clinically oriented studies, were some but insufficient
economic data were gathered or were some unfounded economic conclusions were drawn.
The lack of quality of costing studies in the RRT field was identified recently by other
authors16. In other fields of medicine, the paucity of economic research and the scarcity
of full economic evaluation studies have also been reported!®*5, As such, the review’s find-
ings in the RRT field fit into a broader picture. However, 2 general improvement of study
methodology in more recently published studies was identified. The majority of studies
selected for the current review was published in the last four years. More widespread knowl-
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edge on economic evaluation methodology and the introduction of quality standards by
journal editots 3* may account for further improvement of economic studies in the near
future. As an example, a large number of recent good quality economic evaluations in the
field of prevention of progression of end-stage renal disease in diabetes mellitus patients
were found, They were excluded for this review but would merit a separate review of these
studies,

Although the “main conclusions / main ourcomes” column (Table 2) is presented in a
league table like format, the ratio’s presented in this column can not be compared directly.
The ratio’s mentioned in this table are compiled directly from the selected studies, but refer
to different points in time, different study designs, different sizes of programmes being
compared and different healthcare systems in different countries. However, one conclusion
that may be drawn is that FCHID was consistently found to be less efficient than CAPD and
renal transplantation. Would it therefore be appropriate to conclude that healthcare money
could be spend better in the CAPID field than in the FCHD fieldr It is difficult to arrive at
such a conclusion because not all therapies are available for all patients. For instance, renal
transplantation is hampered by long waiting lists, and many patients will never receive a
teansplant at all. Furthermore, the case-mix of cach RRT may be entirely different, making
it difficult to compare effects of therapy directly over the different RRT. For instance, it is
well established thar patients who receive a transplant are relatively healthy. Also, patients
may have medical or social contra-indications to the use of the more efficient CAPD tech-
nique. Besides, the status quo in RRT is that clinicians tend to consider all patients, regard-
less of age or comorbidity, for the initadon of the less efficient FCHD technique,
However, as Hamel and colleagues showed, inidation of dizlysis in the frailest eldezly, with
cost per QALY as high as § 274,000 is relatively inefficient in comparison with other health-
care provisions. ™ None of the other studies reported cost-effectiveness at the level of sub-
groups of patients with similar age and comorbid status. Future studies should concentrate
on such subgroup analysis, because this adds to the existing knowledge on the relative cost-
effectiveness of different RRT.

A further limitation to the interpretation of the cost-effectiveness and cost-utlity ratios
as shown in Table 2 is that, despite the limited time span of the current review, treatment
options in older studies may be incomparable to the same treatment options In more recent
studies. Especially on the cost side, older studies may underestimate the cost of therapy,
because the techniques of both haemodialysis and peritoneal dialysis have been subject to
change over the last 10 years. For instance, new dialysis membranes in haemodialysis and
non-dextrose based dialysate solutions in peritoneal dialysis have been introduced. Some of
the selected studies were cohort studies published around 1990. The data that were used in
these publicadons often are from the 1980s. The effects of changes in technology or
improvements in the management of patents during recent years may not be fully meas-
ured by these analyses. For example, the peritonits rates have dropped following the intro-
ducton of the Y-set connection technique for CAPD patients.?¢ As 2 result, hospitalisation
rates have dropped, with subsequent consequences for the relative cost-effectiveness of the
CAPD technique, compared with other dialysis techniques. In order to eliminate these time
effects, we could have limited our review to an even smaller time peziod, but then the num-
ber of good quality studies selected would have been even more limited.
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We conclude that the methodological quality of the published economic evaluations is
disappointng in general. The quality of future studies to be conducted should be improved
by applying basic paneciples that are widely acknowledged to be standard methodclogy in
this research field3 7. Otherwise, the ambition of economic evaluation to serve as a reliable
aid in healthcare policy and decision making can not be fulfilled. To guarantee the highest
possible level of conducton of health economic studies, skilled health economist should
be consulted in an early phase of the design of clinical studies and form part of the
research team during the eantire study.
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Appendix 1: Medline search strategy
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|9
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Records
26612
9714
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223309
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34230
69306

395635
952

97938
43803

32765

73470
64798
10436
37041
80182
10G1

I186

Request

{explode “Hemodialysis™ all subheadings } in mjme
(explode “Peritoneal-Dialysis™/ all subheadings) in mjme
(exptode “Dialysis"/ ail subheadings) in mjme

explode "Kidney-Diseases”/ all subheadings

#3 and #4

(“Kidney-Transplantation™ al subheadings } in mjme
{explode “Renal-Replacement-Therapy™/ all subheadings)
in mime

{explode “Kidney-Failure”/ all subheadings} in mjme
{"Nephrology™/ all subheadings) in mjme

#1 or #1 or #5 or #6 or #7 or #8 or #9

{(renal near wransplant®) or (kidney near transplant®) or
renal disease™ or renal therapy or renal replacement or
renal failure or kidney failure) in u

{haemadialysis or hemodialysis or dialysis or (allocation
near kidney™) or capd or apd or esrd) in ti

#I| or#l2

explode “Costs-and-Cost-Analysis™/ all subheadings
explode “Health-Care-Costs™f all subheadings

{cost* or econem™) in d

#i4 or #15 or #16

{#10 or #13) and #17

#10 or #18



Appendix 2: Checklist to evaluate economic studies

Chapter 5

INr

Items

4

0|N/A 2

Definiticn of study aim:
Does a well-defined guestion exist?
Are the perspective and alternatives compared clearly specified?

2 [Sample selection:
Are the types of patients chosen suitable and are they specified?
Are the diagnostic criteria adequately specified?
3 [Analysis of alternatives:
Are all the relevant alternatives analysed?
Is / are the comparison alternazive(s) suitable?
Is this the mast commonly used treatment, or cne that wili be replaced by
the new drug?
Is the indication the most relevant one?
Are adequate doses used?
Are the treatment reproducible (e.g. doses, interval, duration}?
Is the “de nothing” option analyzed or should it be analyzed?
Is a decision analysis applied?
4 | Analysis of perspective:
Is it clearly specified (e.g. society, patient, hospital)?
Is it justified for the question asked?
5 | Measurement of benefits:
Is it adequate for the question asked and the perspective?
Are the data on the effectiveness of alternatives adequarely established?
Is the main assessment variable (endpoint) objective and relevant!
is the time fixed for the evaluation sufficient and is it specified?
Are the results quantified by time!
6 | Measurement of costs:
Is it adequate for the question asked and the perspective!
Are the costs up to date and are the prices those of the market?
Is an adjustment for future costs and benefits performed?
7 |ls this type of analysis suitabie?
Financial terms: cast/benefit
“Physical units™ cost-effectiveness
Quality of lifefutility: cost utility
Equal benefits: cost minimisation
8 [Analysis of results:
If intermediate variables are used, are they representative of the end benefit?
Is a marginal analysis performed?
Are the costs and consequences of adverse effects analysed?
9 |Is the evaluation suitable if made within a clinical trial?

Is the suitable methedology used?

Are the statistical methods used adequate!?

Is an analysis according to “intention to treat” made?

Are costs resulting from the trial, which differ from these in normal pracrice,
taken into account?
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(Appendix II continued)

Nr| ltems 4 [3]2]1 |O|NiA®
|0} Are the assumptions znd limitations of the stdy discussad?

Is a sensitivity analysis performed!?

Do the assumptions have a bias?

Is the execution of any important variable analysed or justified?
If intermediate endpoints are assumed, are limitations discussed!

| {{Are possible ethical problems discussed and identified!

12 | Conclusicns:

Are they justified?

Can they be generalised?

Can they be extrapolated to daily clinical practice?

13| Overall impression of the guality of the paper?
a N/A = nort applicable
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Abstract

Olective. To evaluate the cost of illness of end-stage renal disease in the Netherlands in
1994, to evaluate the number of Disability Adjusted Life Years (DALY} associated with
end-stage renal disease, and to predict developments in patient numbers and cost to socie-
ty undl 2003,

Setting. The Netherlands.

Methods. The costs of five dialysis modalities and renal transplantation weze estimated using
data from a clinical study (NECOSAIDD-T}, datz collection in dialysis centres, interviews with
165 patients and published data. Detailed 1994 data on patient numbers and changes
between treatment modalities were derived from the Dutch Renal Replacement Registry.
Indirect costs were estimated using the friction cost method. DALYs were calculated from
death notifications to the Dutch Renal Replacement Registry and estimates of severity of
renal disease, Predictions were made using a Markov-chain model. The predictions took
account of expected demographic changes and trends in incidence and treatment of renal
disease.

Resulrs. In 1994, 7,34 persons were being treated with renal replacement therapy. The cost
of renal replacement therapies varied between NLG 18,000 for renal transplantation and
NLG 142,600 for centre haemodialysis, per patient per vear. Total direct medical cost of
care for renal patients were NLG 584 million in 1994, that was about 1 percent of total
healthcare spending in that year. Inditect cost amounted to NLG 3.5 million. Renal diseases
were associated with a loss of 14,000 DALYs. In 2003, the number of patients in the renal
replacement programme will be around 11,500, with expected societal costs of more than
NLG 200 million.

Conctrusions. Renal mnsufficiency is 4 frequent health problem in the Netherlands, associated
with a considerable loss of DDALY's and high costs to society. Renal disease was not covered
in recent health policy documents and underreported in other natonal studies and health-
care registries because disease classification systems are less suitable to describe diseases
with multiple astiology.
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Introduction

According to the data of the Renal Replacement Registry of the Netherlands (Renine),
9243 persons were treated with a form of renal replacement on January 1, 1999 in the
Netherlands.! Of these patients, about half lives with a functioning donor kidney, the other
half is treated with dialysis.! Besides patients who have to rely on renal replacement thera-
Py, some estimated tens of thousands of people suffer from reduced remal funcdon. In
future, dialysis or transplantation may be necessary for them. Approximately 1300 persons
are admitted to the Dutch renal replacement programme annually, be it as & dialysis patient,
or after having undergone a successful kidney transplant.! A multiplicity of illnesses can
cause chronic renal failure. In the Netherlands, hypertension (21 % of new patients) and
diabetics (16 % of new patients) ate the most frequent causes of kidney failure.! In addi-
tion, age is a distinct determinant of kidney failure: the occurrence of chronic kidney fail-
ure increases from 49 per million in the age category of O to 15 years of age to 1290 per
million among 65 to 74 vear olds.!

Dialysis and transplantation are often, in particular in the popular media, described as
examples of ecxpensive medical technology. Research in the eighdes has shown that,
dependent on the form of treatment, dialysis cost NLG 60,000 to NLG 85,000 per patient
per year.>? At that time, the costs of kidney transplantation were estimated at NLG 69,000
in the first year after transplantation and NLG 6,200 in later years.? The total costs within
public healthcare were estimated (1988) at NLG 380 million.? This estimate of direct med-
ical costs of care for kidney patients deviates from the assessment of the costs of kidaey
disease in a study by the Department of Public Health of Erxasmus University Rotterdam,
in which the costs of all diseases in the Netherlands in 1994 are described in clusters derived
from the International Classification of Diseases-9th version.* Within the group “Renal and
Urogenital Diseases”, a sum of 85 million was allocated to the diagnosis group “nephii-
tis/nephrosis/nephropathy”, the mosz obvious diagnosis group for patents with chronic
kidney failure. The substantial difference in the two estimates can be explained mainly by
the two completely different methods of appreach that were used. The estimate of NLG
380 million was arrived at following the “bottom-up” method, the estimate of NLG 85 mil-
lion was made according to the “top-down™ method. The top-down method has an etio-
logic orientation: costs of medical care are classed as much as possible under the underly-
ing disease, for instance renal care for a patient with diabetic renal failure will be regisceted
under dizbetes mellitus. Costs that are primarily made because of additional diseases are
accounted for under the addidonal disease, so as to avoid double counts. In the bottom-up
method, in which medical consumption is examined at a patient level, double counts can-
not always be avoided.® Because chronic kidney failure is not a disease in itself, but a result
of damage to the kidneys due to an array of various diseases, kidney patents have remained
relatively invisible in the top-down method.

The technique of renal repiacement has developed further since the eighties. The afore-
mentioned cost estimates are therefore no longer up to date. Furthermore, in 4 repott from
the Health Council of the Netherlands it has been stated that the number of patients with
renal replacement will rapidly increase in future years, especially in the older age groups.6”’
The objective of our research is to determine the current costs of renal replacement
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accotding to the bottom-up method, to estitmate the societal costs of end-stage renal dis-
ease In 1994 and to make a prognosis of numbers of patients and cost developments for
the period 1999-2003, based on demographic and epidemiological developments. In addi-
tion, we have made an estimate of the number of Disability Adjusted Life Years (DALYs)
10 the Durch population, in order to provide insight in the public health burden of kidney
disease and to compare it with the burden of other diseases.

Data and methods

Definitions. Included in the socletal costs are the direct costs within and outside public
healtheare, the costs resulting from absenteeism and incapacity for work. In this study kid-
ney disease has been defined as the diseases that can lead to the applicaton of renal replace-
ment, such as dialysis and transplantation. 57 different underlying clinical pictures have
been defined by the European Dialysis and Transplant Organisation.® Because of this
divers aetiology, it 1s not possible to reproduce a defined codification of the International
Classification of Diseases.

Patient numbers. Dhata of the number of patients with renal replacement in 1994, age and
type of therapy of these patents and variations of the various therapies were obtained from
the Renine Foundation. This registry has a percentage of cover of 100 percent.?

The cost vesearch (general remarks). The costs of the five different forms of dialysis were
analysed in a detailed cost research, in accordance with the guidelines of the Steering
Commirtee on Puture Flealth Scenario’s. 1! Details of the cost research have already been
described elsewherel! 12 Three forms of haemodialysis (FD), namely full care centre
haemodialysis (FCHD}, limited care centre haemodialysis (LCHD) and home haemeodialy-
sis (HHD), and two forms of peritoneal dialysis (PID), namely continuous ambulatory peri-
toneal dialysis {CAPD) and automated peritoneal dialysis (APD), were included in the cost
research. In the case of haemodialysis, the blood of the patient is purged of waste prod-
ucts two ot three tmes a week by linking the patient up to an artificial kidney for a few
hours. In the case of peritoneal dialysis, the patent himself purges the blood by applying a
douche to the abdomen and removing it after a couple of hours. The costs entailed at start
of dialysis and the costs of change of therapeutic modality were estimated separately,
because of the additional costs of operations, hospitalisation, training of the patients and
adjustments to the home.

Direct costs within the pablic heaith sector. For the cost research, among others data was used
from a prospective study in which 250 new dialysis patients from 13 Dutch dialysis centres
were monitored, the Nethetlands Cooperative Study on the Adequacy of Dialysis
(NECOSAD- 1).!? In the Case Record Forms of this study, data was recorded of the use
of medical care (hospitalisation and mtake of medicing) by the patient. The monitored Jas-
pitalisation for the duraton of NECOSAD (October 1993-December 1996) was itemised
per patieat group (HD versus PD), per indication {whether or not related to start of dialy-
sis or change of therapeutic modality) and by age (younger than 45 years, 45-64 years of
age, 65 and older). For each stratum, the total monitored hospitalisation in days was relat-
ed to the duration of the follow-up in days, resulting in an estimate of the anticipared hos-
pitalisation degree per padent per year. The costs per day in a hospital (NLG 568} werce
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taken from a Dutch study from 1996.1% This cost estimate Is exclusive of the costs of diag-
nostics and laboratory research. We calculated these costs separately (see below). The costs
of medication were determined in two ways. In NECOSAD the percentage of patients that
uses erythropoietin (EPQO) was determined. The costs of use of EPO were taken from cal-
culations of the Dialyse Groep Nederland (Dialysis Group of the Netherlands), a cooper-
ation of all Dutch nephrelogists (NLLG 101 for FCHD, NLG 67.50 for LCHD and HHD,
NLG 32 for PD patients, pet day). Secondly, detailed information about the use of all other
medication wag obtained from 111 patients (89 HD and 21 PD patients) at one large dial-
ysis centre. The costs of medication were estimated on an annual basis for cach patient,
using the recommended daily dose and prices as stated in the Farmacotherapeutisch
Kompas.!® The Jabour rosts were calculated with the help of data provided by 13 dialysis cen-
tres participating in NECOSAD (2 academic hospitals, 7 general hospitals, 3 centres for
active haemodialysis and 1 centre for home dialysis). For every dialysis centre, data con-
cerning the number of haemodialyses performed in 1994, the number of available
haesmodialysis stations, the number of doctors, nurses (specialised in either HD or PDy,
social worlsers, dieticians and technicians, were related to the number of HD and PD
patients that were treated in 1994, Thus, the average yeatly “production” (number of
patients/ dialyses) per professional group was determined. For the calculation of the labour
costs, the middle of the salary scale most frequently used (Functie Waardering
Gezondheidszorg) was taken, including bonuses for irregular hours, Because detailed data
concerning labour costs of dialysis centre employees who are not in immediate contact with
the patients (e.g recepuon, security and administration) were lacking, the staff expenses
monitored in 1994 in two active dialysis centres were extrapolated to all other dialysis
modalities. In the two centres these labout costs amounted to 20 percent of the total annu-
al labour costs. The costs of equipment that is necessary for centre haemodialysis were
obtained from two independent dialysis centres with a separate annual balance. The total
costs of inventory, depreciation and maintenance of equipment over 1994 and 1995 were
divided by the average number of patents that were treated during these years. The cost of
equipment that is only used by one patient (with CAPD, APD and home haemodialysis) was
depreciated in seven to ten years, depending on the kind of equipment. From the adminis-
trations of five dialysis centres information was gained about the costs of other medical neces-
sifies, such as artificial kidneys and dialysis fluids. For HD patients, the average cost per
haemodialysis was multiplied with the number of dialysis treatments that a NECOSAD
patient received on average per year (n=143). For PD patients the average costs per day
were determined. The costs of jfeeding during HD treatment were taken from previous
research.'0 Laboratory tests are performed regularly for dialysis patients. Previous research
has shown that the cost of laboratory research differs greatly between dialysis centres.1¢ In
that study, the annual costs lay between NLG 2,145 and NLG 6,150 per patient. In the cur-
rent cost estimate the average figure {rom this previous study (about NLG 4,000) has been
included as the annual cost of laboratory tests. There were no observations available on the
volume of diggnostic services, such as a thorax photo or an electrocardiogram. An approximate
estdmate of NLG 500 per patient per year was therefore included. Furthermore, 165
patients who participated in NECOSAD were interviewed about their ase of other medical and
healtheare services during the six previous months, so as to gain insight in medical consump-
tion outside the dialysis ward. From patient recalls of such use of medical services over the
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last 6 months, the consumption on an annual basis was estimated. Patients were asked how
often they had been in conmct with the following healthcare workers: general practdoner,
social wortker, physiotherapist, dietician, medical specialists and other workers to be speci-
fied further on. In addidon, they were asked about assistance received at home from district
nurses, home help, alpha help and other workers to be specified in hours per week. With
the Mann-Whitney U test, it was examined whether the differences in medical consumption
berween HD and PD) patients were statistically significant. The costs of medical consump-
tion were determined by multiplying the volumes determined in this study by the tariffs that
applied in 1994, To be able to offer a facility such as dialysis, costs are made that are diffi-
cult to differentiate to individual patients (programe costs), such as energy, cleaning and
insurance. These costs have been estimated for haemodialysis patients by dividing the pro-
gramme costs that were observed in two independent dialysis centres in 1994 and 1995 by
the average number of patients that was being treated. For home dialysis, CAPD and APD,
data were obtained from one centre that in particalar treated these patient groups.
Furthermore, certain costs are associated with onset of dialysis and changes in therapeutic
modality. At onset of therapy, usually a few adiustments will have to be made to the Aome of
those patients whose treatment mostly takes place at home, such as installation of electric-
ity and waste outlet. Data concerning these costs were obtained from a centte for home
dalysis. Costs of surgical procedures, such as the instalment of an appropriate vascular access
tor HD patients or the placement of a peritoneal catheter for PD patients, were taken from
previous research.1?

Direct costs outside the public health sector. During the interviews the patients were also asked
how many kilometres they lived from the dialysis centre and how often and with what kind
of means of transport they travelled to the centre. The cost of transport were estimated
conform guidelines.'” Time costs of patients were left aside.

Direct costs of transplantation. The costs of kidney transplantation have not been reassessed
within the framework of this costing study, because a tecent Dutch study was available.!®
This study estimated the costs in the first year after transplantation at NLG 54,000 exclu-
sive of the costs of the transplantadon operation. For the costs of mediation by the
Eurotransplant Foundation, the transplantation operation and the post-surgical period until
release from the hospital, the current COTG reimbursement rates were used (NLG 18,000).
The single costs entailed in a kidney transplant were thus estimated at NLG 72,000, The
annual costs of aftercare, including medicaton, are esdmated to be approximately NLG
18,000 per patient.!8

Total divect costs for &iduey patients in 1994, In the estmadon of the total costs of care for
dialysis and transplantation (i.e. direct costs within and outside the public health sector), the
fact that dialysis patents regularly experience changes in therapeutic modality was explicit-
Iy taken into account. This is a matter of concern to the cost estimation because variations
of therapy involve high costs. The Renal Replacement Registry of the Netherlands provid-
ed data about the changes between therapeutic modalities in 1994 and the influx and efflux
of patients per type of therapy. For the patients who did not change therapy during the
whole year, the average costs per patient per year per dialysis modality were included in the
estimation of the total costs of care. For those patients who started with a therapy or
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changed therapy in 1994, the related extra costs were added to the average costs per patient
per dialysis modality, in addition to which adjustments were made for the part of the year
duting which the patient was being treated.

Tndirect costs outside the public heaith sector (productivity costs). Fwo methods of czleulation are
available for the estimation of the costs of absenteelsm and more permanent incapacity to
work (productivity costs): the “human capital method” and the “friction cost method”, The
last method was used in the current study. The friction cost method assumes that in a situ-
ation of structural unemployment the costs of absenteeism and incapacity to work are lim-
ited to a relatvely short period, the so-called friction period. Because s person who up until
that time has not been working can replace the sick employee, the costs for society are lim-
ited to the costs of absentecism during the friction period and possibly to the costs of
employment agencies and training of the new worker. In 1990 the friction period lasted for
96 days on average.'® Beczuse the economical climate largely remained unchanged between
1990 and 1994, the assumption was made that the friction period was also 96 days in 1994,
To determire the productivity costs, 165 dialysis patients were presented with the Health
and Labour Questionnaire during the aforementioned interviews.?) 21 Absenteeism during
the weeks prior to the interview was thereby documented in detall. For each patient, absen-
teeism as a fesult of kidney disease was related (in hours) to the number of hours that the
patient involved would normally work. Thus, an estimate could be made of which part of
the absenteeism was related to the kidney disease and which part to other reasons.
Absentecism 2s a result of other disorders was left aside in this cost estimate. Only absen-
teeism that occurred during the friction period of 96 days was included in the calculation
of productivity costs. A cost estimate was made by multiplying the kidney disease assoclat-
ed absenteeism recorded in the current study, with the 1994 average gross annual pay per
sex, including emplover’s costs.?? 23 To make an estimate of the total costs of productivity
losses of Dutch kidney padents, the per sex data from the sample survey were extrapolat-
ed to all known kidney patients in the Netherlands younger than 65 vears of age.

Disability Adjusted Life Years (DALYs). The number of DALY's associated with kidoey dis-
ease In the Dutch population was calculated as follows. On request, the Remine Foundadon
provided data concerning the number of deaths of kidney patients in 1994 and the average
age at moment of death. To calculate the number of years of life lost in 1994, the rernain-
ing life expectancy at the time of death was calculated per sex from survival tables 24 and
agoregated over all deceased kidney patients. The number of years lived with disability was
calculated as follows. The 165 dialysis padents who were interviewed each answered the
EQ-5D questionnaire to determine their health status.!? A scote system is available for the
EQ-5Dprofile to translate the health state to a valuadon of the quality of life of the
patient.?> In order to calculate the number of years lived with a disability, the reciprocal
value (0.27) of the average valuation of the health state of the dialysis patient (0.73} was
tzken and multiplied by the average number of dialysis patents in 1994, The number of
years lived with a disability of transplantatdon patients was calculated by multplying the
average number of transplantation patients in 1994 by a weight of 0.10, the reciprocal value
of the presumed valuation of the health state of a transplanted patent.!! The total num-
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ber of DALY related to kidney disease was calculated by aggregating the number of years
of life lost and the number of years lived with disability of patients on renal replacement

therapy in 1994,

Progroses. With the help of a Markov chain model,” ¢ prognoses were made for the devel-
opment of the number of kidney patients and the societal costs of care for these patients
in the period between 1999 and 2003. The vear 1999 was taken as point of departure
because full information was available about patient numbers and types of teatment via the
Renal Replacement Registry of the Nethedands (Renine Foundation). In the Base seenare
expected developments in demography and incidence are combined. For the caleulation of
the expected incidence in the period between 1999 and 2003, the trend observed in the peri-
od 1989-1998 was conunued. This was done separately for three different age categories (0-
44 years, 45-64 vears, 65 years and older). The annual transition probabilities, the chance
that a patient would make a transition from one treatment to another was simulated based
on the observed transitions from one treatment to another in the perrod 1996-1999. To cal-
culate the expected costs in the year 2003, the cost level of 1994 was used, so as to be able
to compare both vears. In the InddencePlus scenario, the expected extra mflux of new
patients in the oldest age category (65 and older) has been taken into account.® 7 In this sce-
nazlo, additional incidence of 4 percent per year in the cldest age group was assumed, so
that the influx of 03 year olds and older would be 20 percent higher after five years, com-
pared to the Basic scenario,

Results

Direet costs within and outside of the public health sector. Table 1 shows the costs of 5 renal
teplacement therapies, per patient per yveat, excluding costs of start of therapy and changes
between different types of dialysis. The estimated direct costs ranged from NLG 92,000 per
vear in the case of CAPD to NLG 142,000 per year for full care centre haemeodialysis, The
other three types of dialysis cost between NLG 111,000 and NLG 123,000 per patient per
veat. Table 2 shows the additional costs surrounding the start and change of therapy for
five dialysis modalities. The single costs of the 5 types of dialysis varied from NLG 7,000
to NLG 15,000 and wete the highest in the case of home haemodialysis, because of the
necessary adjustments to the home.

Total divect costs of kidney parients in 1994. Table 1 shows the average number of patients in
1994 per type of therapy. Table 2 shows how many patients started dialysis or experienced
a change of therapy per type of therapy. Multiplication of numbers of patients and costs
pet patent resulted in an estimate of the total direct costs of healtheare for kidney patients
in 1994 of NLG 584 million, including all costs associated with changes in therapy. An esti-
mated NLG 97 million thereof was related to kidney transplantation, and NG 487 million
regarded dialysis.

Tndirect costs ontside the public bealth sector. Of the 165 interviewed patdents, 102 were younger

that 45 years of age. Of these padents, 38 percent had a paid job, on average for 25 hours
2 week.
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Table 1: Direct costs of renal replacement therapy in 1994 2, per patient per yvear in NLG
(excluding costs of start and change of therapeutic modality), and number of
patents in 1994

Therapeutic modality FCHD LCHD HHD CAPD APD
Average number of patients © 2,056 516 93 971 132
Direct healthcare costs

Hospitalisation 9,917 9,917 9917 11,593 11,593
Medication 16,930 12,651 12,651 12,538 {2,538
Personnel costs 47,662 36,473 48,056 19,101 19,101
Equipment 5,500 5.500 10,750 368 10,225
Medical supplies 18,590 16,445 18,590 34,675 54,750
Food 2,000 2,000

Laboratery research 4,000 4,000 4,000 4,000 4,000
Other diagnostics 500 560 500 500 500
Extramural care 4,550 4,550 4,550 7,370 4,550
Programme costs 10,757 10,757 2,419 2419 2419
Direct costs cutside healthcare

Travel costs 22,097 22,097 984 986 986
Total per year 141,505 123,961 111,315 92,165 118,394

2 The annual costs after kidney transplantation were estmated at NLG 18,000 per pattent. The costs of
transplantadon were taken from the literature and therefore cannot be reproduced exactly in cost cate-
gories. The average number of persons who had a transplant in 1994 was 3,565

b FCHD = full care centre haemodialysis, LCHI = limited care centre haensodialysis, HHD = home
haemodialysis, CAPD = continuous ambulatory peritoneal dialysis, AP = automated peritoneal dialysis
¢ Data received on request from the Renine Foundation, Rotterdam

Table 2: Direct costs of start of renal replacement therapy and change of therapeutic
modality, per patient per episode in NLG, and number of patients involved in

1994 2b
Therapeutic modzlity © FCHD LCHD HHD CAPD APD
Number of patients 4 1,242 262 32 588 12]
Hospitalisation 4,409 4,409 4,409 5,640 5,640
Adjustments to the home 7,739 g67 967
Surgery 2419 2419 2419 1,451 1,451
Total costs at start / change of therapy 6,828 6,828 14,567 8,059 8,059

a This concerns patients who fizst started with a dialysis in 1994 and padents who changed between two
types of therapy in 1994. Data concerning numbers of patdents were obtained on request from the
Renine Foundation, Rotrerdam

b The single costs surrounding a kidney transplaat were estimated at NLG 72,000 per partient. The costs
of transplantation were taken from the literature 2nd can therefore not be reproduced exactly in cost cat-
egories. In 1994 450 persons underwent transplantation

c abbreviations: see table 1

d number of patients who started with this therapeute modality or who changed to this therapeutc
modality
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Men more often had a paid job (57%) than women {18%). Of the persons with a paid job,
5 persons (13%) had been absent from work because of their kidney disease {on average 2
davs in a period of two weeks). An estimate was made that on an annual basis a person was
absent for 3.4 percent of working hours because of kidney disease. For a male kidney
patient, the cost of productvity loss amounted to NLG 1,820 a year, taling inte consider-
ation that the average appoimument among working dialysis patients was 0.68 full-ume
equivalent. For women (part-time factor 0.58 full-time equivalent) the cost of productivity
loss was estimated at NLG 1,120 per worker per year. Extrapolation of the kidney disease
associated absenteeism found in this study to the Dutch population of kidney patients
younger than 65 years of age (2,959 men and 2,166 women) resulted In a cost estimate of
zbsenteeism of kidney patients of approximately NLG 3.5 million in 1994,

Disabilizy Adpusted Life Years (DALY s}, In 1994, 886 kidney patients died (531 men and 355
women) at an average age of 67.8 years, The remaining life expectancy of men of that age
was 12,65 years, for women it was 16.93 years. As a result of premature death, 12,727 years
of life were therefore lost (6,717 regarding men and 6,010 regarding women). In 1994 an
average 3,768 patients were dialysed and an average 3,565 patients lived with a donor kid-
ney (sce table 1). The number of years lived with a disability for dialysis patients (disability
welght 0.27) was 1,017 and for transplantation patients (disability weight 0.10) it was 356.
The total number of DALYs of 14,100 is mostly caused by vears of life lost (12,727) and
to a lesser extent by years lived with a disability (1,373).

Prognoses. On 1 Januvary 1999, some 9,250 patents in the Netherlands received renal
replacement therapy. Expectations are that by 1 January 2004 this number will have risen to
11,300 in the basic scenario and to 11,600 in the InddencePlus scenario, Figure 1 shows the
expected development in the societal costs of care for kidney patients between 1994 and

Figure 1: Expected increase in health care cost of end stage renal disease patients
between 1994 and 2003 in two scenarios (at cost level of 1994)

B Basis o incidencePlus

miliion NLG

1994 ' (996 ' 2003
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2003. In 2003 expectations are that the societal costs of care for kidney patients will have
risen to around NLG 900 million. In the InddencePlus scenario, that takes an additional influx

of approximately 300 over 65 year olds into account, the costs will rise to NLG 934 mil-
lion.

Discussion

In this study, the direct costs of care for end-stage renal disease patients were estimated at
NLG 584 million in 1994. The indirect costs of kidney disease, esdmated with the fricion
cost method, amounted to approximately NLG 3.5 million. In 1994, kidney disease was
associated with a loss of about 14,000 DALY's. Prognoses show that as a result of ageing
and trends in the influx in the dialysis programme, the intake of additional patients will be
approximately 2000 patients up to and including 2003. Expectations ate that the societal
costs will increase to approximately NLG 900 million.

In 1994, about 1 percent of the total expenditure for heaithcare that year (NLG 59.4
thousand million} was spent on end-stage renal disease treatment. It cotnes a8 no surprise
that renal replacement, dialysis in particular, is expensive. In the eighties, Dutch researchers
estimated dialysis costs at around NLG 60,000 to NLG 85,000 per patient per year.Z 3 The
current cost estimate exceeds that by approximately NLG 30,000 to NLG 60,000, depend-
ing on the type of dialysts. However, the cost per dialysis remained roughly the same, as the
cost per dialysis treatment in 1994 (INLG 593) is almost similar to the cost per treatment in
1983 (NLG 467 ), adjusted for the cost development in the public health sector between
1983 and 1994 (NLG 580).26 The NLG 30,000 to NLG 60,0000 cost difference can main-
ly be accounted for by high travelling expenses, which were not included in previous
research, the introduction of erythropeictin and the increased dialysis frequency. The trav-
elling expenses of dialysis patients who dialyse in a centre amount to about NLG 20,000 a
year, because the majority of the patents travel to the dialysis centre by taxi. Erythropoietin
is an expensive medicine (NLG 8,700 - NLG 13,000 per patient per year) which stimulates
the production of red blood cells in kidney patients and which is used by upwards of 80%
of all dialysis patents. A further factor associated with the increase in costs is the fact that
the average frequency of haemodialysis has zisen since the eighties from more than two
times per week {115 dialyses per patient per vear) to nearly three times a week (143 dialyses
per patient per year).

The indirect non-healthcare costs, costs of production losses as a result of absenteeism,
were estimated at NLG 3.5 million in 1994. This estimate was arrived at by the extrapola-
tion of observations in dialysis patients to the entire population of kidney patients. It is
possible that this estimate is an underestimation of the actual costs, because the study pop-
ulation concerned stable dialysis patients and a lot of absenteeism takes place at the onset
of renal replacement and during change of therapy. On the other hand, measurements in
dialysis patients could also have led to an overestimation of the costs, because the percent-
age of active employees may be higher among transplanted patients than under dialysis
patients. However, no data on this subject was available. Because the indirect non-health-
care costs form a small part of the total societal costs in comparison with the direct med-
ical costs, the influence of an overestimation or underestimation of the productivity costs
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on the total societal costs will not be substantial. However, our decision to value the pro-
ductivity loss with the friction cost method rather than the human capital method has sin-
cerely influenced our results. We have chosen this method because we believe that the fric-
tion cost method does more justice to the situaton of structural unemployment seen on
the Dutch labour market in 1994, than the human capital method. In our study, the indirect
costs only form 0.6 percent of the total costs. Many kidney patients no longer have a paid
job at the moment they start with renal replacement therapy. Of the populaton of dialysis
patients interviewed by us, 41% had been declared whoily or partially disabled. The mone-
tary value of absentecjsm and the lifelong production losses of around 5,000 kidney
patients in working hfe would certainly amount to a few hundred million guilders.
According to the human capital method our estimate of societal costs would turn out to he
much higher.

The current estimate of direct costs of care for kidney patients strongly deviates from the
estimated costs of kidney disease in the report “Costs of lllness in the Netherlands, 19947
(further to be called IMGZ report).# In that estimate the total costs for the diagnostic group
“nephritis / nephrosis / nephropathy” were NLG 85 million. This estimate includes kid-
ney patients not yet dependent on renal replacement therapy. There are two ways to explain
the large difference. Firsdy, the hospital costs in the iIMGZ report wesre analysed using
admittance data from the Landelijke Medische Registrade (IL.MR}, in which dialysis hatdly
occurs.* Secondly, the iIMGZ report has an etiologic orientation: costs of care are classed
as much as possible under the disease that lies at the root of the care so 25 to avoid double
counts. Costs of kidney disease as a result of dizbetes are therefore accounted for under
diabetes. For a group of disorders with multiple aetiology, such as kidney disease, the IMGZ
report therefore gives an underestimation of the actual costs. The discrepancy berween
both cost estimates is even more marked if it is taken into account that there is another
group of a couple of ten thousand patients with limited kidney functioning, who in the
future may need dialysis or transplantation (the so-called pre-dialysis patients).Z” Our bot-
tom-up cost estimate only relates to those kidney patients who have reached the final stages
of the disease and not to pre-dialysis patients. The costs for the care of predialysis patients,
the indivect costs as 2 result of production losses and DALY's of this group have not been
included in this paper due to a lack of available data. Fact is that our cost estimate of NLG
587 million would be much higher if these patients in the preliminary stages of renal insuf-
ficiency had been included in our calculations too.

The substantial differences between the costs of the various forms of dialysis and trans-
plantaton leads one to suspect that a policy aimed at substitution of patients from more
expensive to cheaper types of treatment would be advisable. In a cost-effectiveness analy-
sis, we demonstrated that such a policy only has a imited influence on the total costs of the
renal teplacement programme of the Nethetlands.)! By substituting patieats from more
expensive types of therapy such as centre haemodialysis to cheaper forms of therapy such
as CAPD and kidney transplantation, more changes of therapy are induced overall. The
savings resulting from substitution hardiy weigh up to the additional costs of changes of
therapy. The segmentation of patients over the various types of therapy is already reason-
ably optimal in the Nethetlands, in a sense that patients that qualify for the use of less
expensive types of therapy are already being treated with these modalides.
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It is cur opinion that far more artention should be paid to the secondary prevention of
renal disease. The deterioration of the kidney function can be delayed in patients with a kid-
ney disorder, among others by better control of hypertension, low-protein foods and the
use of specific medication such as angiotensin-convertin enzyme (ACE)-inhibitors.28 29
According to model calculations, dialysis and transplantation could be delayed for 5.8 years
for insuiin dependent diaberics who receive an intense treatment, in comparison with
patients who receive a conventional treatment.?’ The feasibility of the realisation of results
of such modelling smdies in clinical practice should be object of further research.

The number of DALY's calculated by us, 14,000, indicates that the public health burden
of kidney disease is substantal. In the Volksgezondheid Toekomst Verkenning (Public
Health Status and Forecasts (PHSE)), which was published in 1997, the “burden of disease”
of a large number of diseases and disorders was estimated.*! The number of DALY for
kidney disease is of the same order of the number of DALYs associated with diseases as
AIDS, Parkinson’s disease, influenza and schizophrenia, Despite the high costs and the sub-
stantial burden of discase, kidney disease has hardly been visible in important research and
policy documents, such as the IMGZ report,* and the Public Health Status and Forecasts.3!
%2 1n the 1993 and 1997 Public Health Status and Forecasts reports, diseases and disorders
were predominantly selected based on mortality burden, disease burden, costs of disease
and prevention possibilities.?! 32 Kidney disease was not selected as a subject for the PHSF,
which illustrates the previously described invisibility of kidney discase in the various health-
care registrations and the fact that kidney disease is spread over several [CD-9 chapters. We
conclude that a classificatdon system such as ICD, entirely otientated towards the aedology
of diseases, 1s not suitable to classify diseases with muldple aeticlogy. In future versions of
the ICID, kidney disease should not only be included in the diagnostic group “renal and uro-
genital diseases”, but also incorporated as a complication of disordets in other chapters.

In the Netherlands, the prioriusing of healthcare research on the basis of societal rele-
vance has received a lot of attention over the past years.?? The Advisory Council on Health
Resezarch, the Healtheare Insurance Board and the Council for Medical and Health Research
all reflected on the selection of research subjects for the near future. Kidney diseases could
hardly be found in these initiatives cither. In this article, we have shown that kidney discase
can lead to high societal costs and to a substantial burden of disease. As van Roijen en
Rutten rightly remarked in an article in this journal,* this cannot in itself be a legitimisa-
tion to spend more healthcare resources for the prevention and treatment of kidney
patients. The results of our study can however be helpful in establishing priorities inn fun-
damental and applied studies. Kidney disease certainly deserves to be a subject of such
studies.
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Abstract

This paper examines the cost-effectiveness of end-stage renal disease (ESRID) treatments.
Empirical data on costs of treatment modalities and quality of life of patients were gath-
ered alongside a clinical trial and combined with data on patent and technique survival
from the Dutch Renal Replacement Registry. A Matkov-chain model, based on the actual
Dutch ESRD program as of January 1st 1997, predicted the cost-effectiveness and cost-
utility of dialysis and transplantation over the S-year period 1997-2001. Total annual costs
amounted to NLG 650 million (1.1 % of the healthcare budget). Full care centre
haemodialysis was found to be the least cost-effective treatment, while transplantation and
Continuous Ambulatory Peritoneal Dialysis were the most cost-effective treatments. The
Markov-chain model was used to stady the influence of substitative policies on the overall
cost-effectiveness of the ESRD treatment program. The influence of such policies was
found to be modest in the Dutch context, where a high percentage of patients is already
being treated with more cost-effective treatment modalites. In countries where full care
centre haemodialysis is stll the only or the major treatment option for ESRD patients, sub-

stitutive policies might have a more substantial impact on cost-effectiveness of ESRD treat-
ment.
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Introduction

Six major treatment modalides for patients with end-stage renal disease (ESRD) may be dis-
tinguished, Hasmodialysis (HD), the cleaning of the blood from waste products through an
artificial kidney, was introduced in 1960.1 Haemodialysis can either be performed by the
patient at home (home haemodialysis - HHD), or in a dialysis centre or hospital, with more
(limited care haemedialysis - LCHD) or less active (full care centre haemodialysis - FCHD)
input of the patient in the treatment. Kidney transplantadon (TX) with non-related donor
organs has been possible since 1962 and eliminates the necessity of dialysis as long as the
graft is not irreversibly rejected by the recipient.? Petitoneal dialysis (PD), the removal of
waste products through a cleaning fluid in the abdominal cavity, became clinically available
in the late 1970s. PD has two main treatment varieties, either with manual exchange of
dialysis fluid (contnuous ambulatory peritoneal dialysis - CAPID) or with automated
exchange of dialysis fiuid at night {automated peritoneal dialysis - APD).

Although many publications have considered the cost-effectiveness of ESRD treatment,
few published studies were based on empirical data with regard to costs of treatment, sur-
vival and quality of life of patients. Most studies combined empirical data in one of these
fields with literature-based evidence or estimatons in the other fields. ! One published
cost-effectiveness analysis included utilities elicited from ESRD patients.!? Most studies
that have considered two or more treatment cptions for ESRD patients described a hierar-
chy in the cost-effectiveness of treatments. Kidney transplantation is described as having
the best ratio between costs and effects of treatment, followed by either HHD or CAPD.S-
10 Most studies reported that haemadialysis, especially when the patient does not contribute
actively to the treatment (FCHD), resulted in the highest cost per life year gained.®11 13 To
the best of our knowledge, the cost-effectuveness of the more recently (1980s) developed
technique of APD has not previously been studied,

We performed a cost-effectveness analysis of BESRI} treatments, alongside a clinical study
on the adequacy of dialysis (the NECOSAD study). We coilected empirical data on costs
of treatment and quality of life and combined these with data on patient and technique sut-
vival from the Renal Replacement Registry of the Netherlands (RENINE).' A Markov-
chain model was used to assess the cost-effectiveness and cost-utility of treatment modali-
tics over a period of 5 years. We also used the Markov-chain model to estimate the costs of
the ESRD treatment program nation-wide and to evaluate the influence of substitution

between therapeutc modalities on the esumated societal costs and cost-effectiveness of the
Dutch ESRD program.

Subjects and methods

The WECOSAD study

This cost-effectiveness analysis was performed alongside 2 clinical study on the adequacy of
dialysis treatments, the NECOSAD study.!> Thirteen Dutch dialysis centres (27 % of all
centres) consecutively included all new dialysis patients who began treatment between
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October 1993 and April 1995 in the NECOSAD study. Data for the cost-effectiveness
analysis were gathered between October 1993 and December 1996,

Quality of life assessments

We interviewed 165 dialysis patents, of whom 135 participated in the NECOSAD study. It
was known at the onset of the present study that only a few patients in the NECOSAD
study were being treated with APD. Therefore, 30 extra API} patients were recruited from
three hospitals with high numbers of APD patdents. The Medical Ethical Comunittees of all
16 hospitals involved in the study approved the study. Inclusion ctitera for partcipation in
the quality of lLife interviews were: age above 18 years, written informed consent from the
patient, the same treatment for at least 3 months, adequate eyesight to enable the comple-
tion of questionnaires and an adequate understanding of the Dutch language. Trained inter-
viewers interviewed patients at home. Demographic data and data on number and type of
comorbid diseases were collected at the interview. Quality of life of patents was assessed
with the following instruments: EuroQol (EQ-5D) Instrument,'® 17 Standard Gamble,!8
and Time Trade Off.1% The last two methods are preference based measurements, allowing
the expression of quality of life as a single indicator, usually 2 number between 0 and 1,
with 0 representing death and 1 representing full health. This single indicator can be used
for the calculation of (cost per) Quality Adjusted Life Year (QALY). It 1s well-known that
patients who actually experience an impaired health state value their own health state high-
et than healthy persons without experience of the disease.?) 2! In addition to the valuadons
elicited from ESRID patients, we applied data from a UK populaton sample on the valua-
tion of health states 222 to the health status as described by ESRD patients in the present
study. Therefore, we could dispose of both patient and general population valuations of the
patients’ health states. Differences between treatment groups have been tested by means of
One Way Analysis of Variance, Pearson Chi-square test and Kruskall-Wallis test (where
appropriate). A P-value of 0.05 was chosen as cut off for statstical significance.

The assessment of quality of life of transplanted patients fell outside the scope of this
study. There were no published Standard Gamble or Time Trade Off scores from trans-
planted Dutch patients available to enable comparison with the scores of dialysis patdents.
Studies have shown that quality of life of transplanted patients is close to the quality of life
as found in the general population.?*25 A recent study found a 23 percent increase in Time
Trade Off scotes in dialysis patients who had received a successful kidney transplant.!?
Based on these studies, and in comparison with the valuations we found for dialysis patients
(see results section} we have assumed a quality of life factor for transplanted patients of
0.90. The influence of this assumpton was tested in sensitivity analyses.

Costs of treatment

The costing study was designed to include the total costs of care for dialysis padents,
including both dialysis-related and other healtheare costs. We have distinguished costs in the
first year of treatment, including extra costs at start of treatment, such as hospitalisations,
vascular access operations and training of patients, from costs in second and later years of
treatment. In general, resource use was valued at real costs, not charges. A societal pet-
spective was taken for the cost-analysis. Time costs and indirect costs resulting from wotk
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loss and inefficiency at work have not been included in this study. Costs were calculated at
a 1996 price level. Costs will be expressed in Dutch Guilders (1 NLG = £031, 1 NLG =
3 .50, conversion rates September 1997).

Data on volumes of resource use, including hospitalisations and use of medicaton, were
obtained from the NECOSAD study. All registered hospitalisations in the study period
were related to the total length of follow-up {the hospitalisation rate). Therefore, costs of
hospitalisation were based on a calculation of hospital days per patient year az aggregate
level. Flospitalisation is strongly refated to the age of the patient.28 We calculated the costs
of hospitalisations separately for 3 age groups: 0-44 years, 45-64 years and 65 and older. If
patients experienced 2 transition from one therapy to another, the hospitalisation in the first
month after the change was attributed to the old treatment modality. Such hospitalisations
are assumed to be associated with the failure of the old therapy and not with the start of
the new therapy?” The costs of one day in hospital were taken from a recent Dutch study.28

Data on the work force in dialysis centres were gathered by means of a questionnaire sent
to centres participating in the NECOSAD swudy. Labour costs were calculated using medi-
um salaties from the gross salary scales for healthcare organisations. Nephrologists servic-
es were costed on the basis of the reimbursement rate of NLG 7,640 per patient per year,
after correction for differences in time spent on patients in different treatment modalities.
Costs of staff not directly working with patients, such as reception, safety and administra-
tion, were obtained from two independent dialysis centres. Costs of materials, equipment,
mezls, housing and energy were obtained from the cost-accounting systems of five of the
sixteen dialysis centres partcipating. Recent data (1995) on the annual costs of laboratory
services for dialysis patdents were available from 2 study performed in 4 Dutch hospitals.2?
The annual costs of diagnostic services were estimated from standard protocols of the
Dutch Organisation of Nephrologists. The costs of vascular access surgery were taken
from a recent Dutch study.3Y Data on resource use outside the hospital and dialysis centre
(primary care services) were obtained directly from patients at the quality of life interviews.
The National Association for Home Caze provided actual cost data of primary care. Travel
distance and frequency of travelling from and to hospital 2nd dialysis centres was covered
at the patient interview. Travel costs were based on reimbursement rate (taxi rides) or val-
ued at a level acceptable under Dutch tax laws {own transport), The costs of transplanta-
tion fell outside the scope of this study. A recent Dutch clinical trial documented costs after
transplantation in 127 patients who reccived a renal transplant.3! The costs of
Eurotransplant and the cost of the transplantation operation, based on the reimbursement
level, were added to the cost figures from that study. Total costs were estimated to be NIL.G
90,000 in the first year and NLG 18,000 in second and later years afrer transplantation.

Martkov-chain model

A Markov-chain deseribes the dynamics in a population that is divided over a number of
states and can be used to predict patient numbers in those states in the (neat) furure 3233 A
Markov-chain is a discrete statistical process in which the future distribution of the popu-
lation over the states depends on the present distribution, transition probabilites from one
state to another and the inflow of new patents. Markov-chains have been used to predict
resource requirements in renal units,3* for regional planning of ESRD facilities 35 and to
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assess the cost-effectiveness of immunosuppressive regimens after transplantation.® The
actual patient numbers in the Dutch ESRD program as of 1st of }anuary 1997 were used
as a starting-point. Predictions were made for a period of 3 years {(1997-2001). For a more
detailed description of the Markov-process, see the Appendix.

Approximately 8300 patients were receiving ESRD treatment on January 1st 1997, equal-
ly divided between dialysis and transplantaton.®’ In the Markov-model, 36 different states
have been defined (combinations of 6 treatment modalities, 3 age-groups and 2 treatment
stages). The 6 rreatment modalides were FCHD, LCHD, HHD, CAPD, APD and TX.
Patients were divided into three age-groups: 0-44 years, 45-64 years, and 65 years and older.
Within each treatment two stages were distinguished: the first vear versus the second and
later years on the same treatment modality. Two irreversible states, death and recovery of
kidney function, were added to the model. Patients who returned to dialysis after recovery
of kidney function wese regarded as new patients.

The matrix of transition probabilities was constructed based on the actual treatment his-
tories of all padents in the Dutch Renal Replacement Registry between 1994 and 1996
{n=11,192). This registry covers all Dutch ESRD patients.!* Death rates and technique fail-
ure rates, related to the necessity to change therapy because of irreversible problems, were
incorporated 1n this matrix of transition probabilides, The expected inflow of new patients
into the ESRD program is both dependent on the incidence of ESRD in the three age-
groups and on demographic developments. A simple linear regression analysis with time as
the independent variable showed that the inflow of new patients per million population
over the 10-year period 1987-1996 increased significantly (¢t > 2.34, df = 8} in all 3 age-
groups. These linear trends were extrapolated to the period 1997-2001. Figures on expect-
ed population numbers were derived from Statistics Netherlands.*® The disttibution of new
patienits over the 6 treatment modalities reflected the actual experience i the Dutch ESRD
program between 1994 and 1996. The lincar trend in the number of transplantations per-
formed berween 1987 and 1996 was also significant {t = 7.22, df = 8) and therefore extrap-
olated to the penied 1997-2001.

The Base-case Markov-chain mode! that predicts future patient numbers in the 36 defined
states was supplemented with Information on costs of treatments and quality of life of
patients i different treatment regimens. The cost per life year galned was calculated 23 toral
discounted costs over the 5 vear period related to total discounted life vears gamed (see
Appendix). The cost per Quality Adjusted Life Year (QALY) gained was calculated similar-
ly. A discount rate of 5 percent was used, both for costs and effects of therapy. Box 1 sum-
marises the input into the Base-case Markov-chain model.
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Box 1: Input in Base-case Markov-chain model

* Period of prognosis: 1997-2001
¢ Patient population at start: Dutch ESRD population as at 1.1.1997

* [nflow of new patients in 3 age-groups: extrapolation of linear trend over

period 1987-1996
* Population prognoses 1997-2001: estmates from Staustics Netherlands

* Division of new patients over six treatment modalities: as observed 1994-

1996

* Number of transplantations per million population: extrapolation of linear
trend over 1987-1996

* Division over five dialysis modalities after rejection of graft: as observed

1994-1996

» Transition probabilities: calculated with data of 11,192 prevalent ESRD
patients in period 1994-1996

» Discount rate: 5%

* Cost of treatments in 15 and 2" and following years: estimates from costing
study

¢ Quality of life: EQ-5D, 4., values as estimated from UK population sample
23

Sensitivity analyses / Scenario-analyses

Several one-way sensitivity analyses were performed to assess the stability of the conclu-
sions derived from the Base-case scenario. The Markov-chain model was used to study the
predicted cost per QALY if quality of life valuations from different perspectives (patient
versus general population) were incorporated in the model. The model was also used to
explore several scenarios for cost reduction, such as substicution of patients to less expen-
sive modalities.

Resuits

Quality of life

Table 1 lists the main patent characteristics of the treatmen: groups, average Standard
Gamble scores, Time Trade Off scores and FQ-5Dyu g scores, and general population val-
ues for the ESRID patdents’ health states. Because the number of HHD patients in the pres-
ent study was very small (n=5) we have poocled the HHD and LCHD groups. Both treat-
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Table 1: Main patient charactezistics (mean, (SD) or %) according to treatment modality,
quality of life outcomes and general population valuation for ESRD patients’
health states

FCHD group 2 LCHD group # CAPD group®  APD group #

(r46) (n=23) b {n=59) (r=37)
Age © 67 (9) 47 (15) 56 (13) 55 (13)
Male (%) 50 57 69 49
No. of comorbid diseases 26 (1.9} 1.9 (1.2} 2.6 (1.9) 23(1.8)
Months on dialysis 15 (4) 15 (3) 15 (4) 15 (8)
Patient SG score 0.84 (021 0.51 (0.13) 0.81 (0.24) 0.74 (0.24)
Patient TTO score 0.87 (0.20) 0.93 (0.11) 0.86 (0.23) 0.93 (0.14)
EQ-5DVAS d 0.58 {0.19) 0.65 (0.14) 0.61 (0.20) 061 (0.19)
General population valuation T 0.66 {0.29) 0.81 {0.24) 0.71 (0.29) 0.81 (0.i9)

a FCHD = full care centre haemodialysis, LCHD = Hmited care centre haemodialysis, CAPD = continu-
ous cycling peritoneal dialysis, APD = automated peritoneal dialysis

b including 5 HHD patients

cp <001

d divided by 100

¢ according to Dolan 23

fp<005

ments require active patient participaton. Table 1 shows that the four treatment groups
(FCHD, LCHD/HHD, CAPD, APD) were comparable with regard to sex, time on dialysis
and number of comorbid diseases. LCHD /HHID patients were younger on average than
patients treated with other dialysis modaliies. Padents” SG, TTO and EQ-5DVAS scores
were not statistically different across the four treatment groups, indicatng that quality of
life of patients in the four treatment groups was comparable. The general population valu-
ations of the patients” health states were significantly higher for APID and LCHD/HHD
patients (0.81) than for CAPD (0.71) and FCHD patdents (0.66). The ranking of the quali-
ty of life of patients in the four treatment groups appeared to differ depending on the per-
spective {patient / general population) and valuation method. For instance, APD) patients’
TTO scores were equal to or higher than other groups’ TTO scores, while APD padents’
SG scores were lower than other groups’ SG scores. Because of the somewhat conflicting
results of quality of life measurements and because valvatons derived from the general
population are considered most appropriate in a cost-effectiveness analysis,*® we decided to
incorporate the general population valuations in the Base-case scenario and to apply patient
valuations in sensitivity analyses.

Costs of treatiment

Table 2 shows the results of the costing study. The start of PD treatment (CAPD and
APD) was associated with higher hospitalisation costs than start of HD treatment, because
approximately half of the PD patients received a clinical training to perform the fluid
exchanges themselves. The average duration of hospitalisation at start of dialysis was 8.5
days. P padents were hospitalised for 10.0 days and HID patients for 7.8 days on average.
Patients in the oldest age group were hospitalised 3 more days at start of therapy than
patients in the youngest age group. Patients who started with HHD therapy expetienced
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Table 2: Results of costing study (all figures in NLG)

Haemodialysis Peritoneal Dialysis

FCHD 2 LCHD ? HHD 2 CAPD 2 APD 2
Costs associated with start/change of therapy
Hospitalisation at start of dialysis
age < 45 2711 2711 27114 3733 3733
age 45-64 3047 3047 3047 5036 5036
age = 65 6030 6030 6030 9003 9003
Surgery at start dialysis 2500 2500 2500 1500 1500
Housing adaptations 8000 1000 1000
Annual costs, excluding costs at start/change of tharapy
Total staff cost 49237 37671 49644 19714 19714
Toral material cost 26090 23945 25340 35043 64975
Cost of hospital infrastructure i120 11120 2500 2500 2500
Hospitalisation
age < 45 7606 7606 7606 4385 4385
age 45-64 7918 7918 7918 10497 10497
age = 65 12519 12519 12519 20380 20380
Laboratory services 4000 4000 4000 4000 4000
Other healthcare services 4550 4550 4550 7370 4550
Diagnostic services 500 500 50¢ 500 500
Drugs 17501 13077 13077 12960 12960
Travel cost 22842 22842 1019 1019 1019

a FCHID = full care centre haemodialysis, LCHD = limited care centre haemodialysis, HHID = home
haemodialysis, CAPD = continuous cyeling peritoneal dialysis, APD = automared peritoneal dialysis

higher initial costs than other patient groups, because adaptation of water and electrical
supplies at home was required.

Table 2 also shows the breakdown of the annual costs of treatment of five dialysis modal-
ities, Staff costs were higher for any form of haemodiaiysis than for CAPD and APD. The
average nurse to patent ratio was 1 to 2.29 for FCHD, 1 to 3.61 for LCHID and 1 to 13 for
CAPD and APD. Nursing costs for HHD patients were high because patients received
assistance from a nurse at home. Costs of equipment were found to be higher for HHD
and APD patients, reflecting the fact that equipment at home is not shared among patients,
Costs of medical supplies, such as dialysis fluids and disposables were higher for PD
patients, especially APD, than for HD patients. Costs of infrastructure, such as housing,
energy and cleaning were higher for LCHD and FCHD patents than for the three treat
ment modalites performed by patients at home. The use of primary care healthcare serv-
ices was not significantly different across patient groups, with the exception of a higher use
of district nurses by CAPD patients. Tt was found that 5 percent of CAPIY patients need-
ed the assistance of district nurses at the exchange of dialysis fluids, The higher costs of
medications for FCHI} patients were mainly assoclated with a higher use of Ervthropoietin
(EPO). Travel costs of FCHD and LCHI) pauents were higher than travel costs of other
patients, reflecting the fact that these patients were transported to and from the dialysis cen-
tre by taxt. Cost differences berween treatment modalides were also associated with differ-
ences in hospitalisation. The annual number of hospital days was highest in pagents of
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older age (average number of days in hospital per patient year 10, 16 and 27 for patients in
the youngest, intermediate and oldest age-groups, respectively). PID patients were hospi-
talised more often than HD padents (20.5 days versus 17.5 days per patient year, respec-
tively). This reflects a higher technique failure among PDY pagents.

Table 3 presents the cost figures that were entered into the Base-case scenario of the
Markov-chzain model, distinguished into three age-groups and two stages of treatment. The
cost figures for the first vear result from summing both the annual costs and costs associ-
ated with start and change of therapy. Average annual costs ranged from NLG 18,000 for
transplantaton to NLG 95,000 for CAPD to NLG 146,000 for FCHD. Annual costs of
HHD, APD and LCHD varied from NLG 115,000 to NLG 128,000. This implies that the
annual costs of the most expensive dialysis therapy (FCHD) were 50 percent higher than
annual costs of the least expensive dialysis therapy (CAPD).

Table 3: Total cost of treatment in first versus later years, by treatment modality and age-
groups (all cost figures in NLG)

0-44 45-64 65+ average
FCHD year | 148,700 | 49,300 156,900 152,666
FCHD later years 143,400 143,800 | 48,400 145,757
LCHD year | 130,500 131,200 138,800 134,531
LCHD later years 125,300 25,600 130,200 127,622
HHD year | 125,500 126,100 133,700 129,456
HHD later years 112,300 {12,600 117,200 114,547
CAPD year | 93,700 101,100 115,000 102,839
CAPD later years 87,500 93,600 {03,500 94,699
APD year | 120,800 128,300 142,100 129,951
APD [ater years 114,600 120,700 130,600 121,811
Transphantation year | 90,000 30,000 90,000 30,000
Transplantation later years 18,000 18,000 18,000 18,000

Cost per life-year gained and cost per quality-adjusted life year gained

The predicted average cost per life year gained of all ESRID treatments over the 5-year peri-
od 1997-2001 was NLG 78,700, the predicted average cost per QALY was NLG 98,300.
These predictions reflect the current and anticipated distribution of patients over the
cheaper (transplantaton) and more expensive (dialysis) trearments. The average cost per Life
year gained for the five dialysis modalities only was estimated to be NLG 133,100, versus
NLG 25,000 for transplantatden. The predicted cost per QALY was NLG 190,000 for dial-
ysis and NLG 27,800 for transplantation. Figure 1 shows remarkable differences in cost per
life year gained and cost per QALY for the 3 age-groups, reflecting the use of cheaper treat-
ments (transplantatdon and CAPD) in the younger age groups and more expensive treat-
ment (FCHD) in the oldest age group. Among the different dialysis modalites, the rado of
costs to life vears gained and costs to QALY's was most favourable for CAPD and least
favourable for FCHD, with intermediate positons for LCHD, HHD and APT). The esti-
mated discounted costs of the Dutch LSRD treatment program over the 5 year pericd
1997-2001 were NLG 3.24 billion. This approximated an annual equivalent of NLG 650
million.
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igure 1: Cost per life year gained (two left sets of bars) and cost per QALY (two right
sets of bars), according to three age groups -- Base-case scenario
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ensitivity analyses / Scenario analyses

he Markov-chain model was run with the following deviatdons from the Base-case sce-

nario:

1

. ESRD patients’ Standard Gamble valuations instead of societal valuations;
. ESRD) patients’ Time Trade Off valuations instead of societal valuations;

. Quality of life after ransplantation not better than but equal o dialysis (QALY factor
of 0.81 instead of 0.90);

4. Assuming a higher number of transplantations, from a current 30 transplantations per

7.
8.
9,

million population U to 38 per million population. This is due to take effect in 1998,
when new donor legislation will be introduced.#! This scenatio resulted in 273 (= 10 %)
more transplantations over the 1998-2001 period than in the Base-case scenario;

. Assuming a level of 44 transplantations per million population, startng from 1998, This
scenario resulted in 651 (= 25 %) extra transplantatdons compared to the Base-case sce-
nario;

. Assuming that 10 percent of the patients who start with the more expensive FCHD

modality in the Base-case scenario will be able to start with LCHID;

Assuming 2 shift of 20 percent of new FCHD patients to LCHD;

Assuming 2 shift of 10 petcent of new FCHD patients to CAPD;

Assuming a shift of 20 percent of new FCHD patents to CAPD;

10.Assuming a shift of 10 percent of new FCHD patients to APD;
11.Assuming a shift of 20 percent of new FCHD patients to APD.
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The outcomes of the 11 scenarios are shown in Table 4. Because patients’ valuations of
health status were higher than general population valuations, the different quelity of life
indicators incotporated in the sensitivity analyses appeared to have & large influence on the
cost per QALY The introduction of patient Standard Gambile scores and Time Trade Off
scores in the model resulted in an average reducdon of the cost per QALY of NLG 10,300
(10.5%) and NLG 12,000 (12.2%), respectively. The Base-Case assumption that guality of
life of TX patients is better than quality of life of dialysis patients was also found to influ-
ence cost per QALY. Scenatio 3 showed a 6% increase in cost per QALY on the assump-
tion that TX quality of life equals quality of life of dialysis patients. The number of trans-
plantations per million population was found to have some influence on the total societal
costs of the ESRD treatment program, as well as on cost per life year gained and cost per
QALY In a scenario with an increase in the annual number of wansplants to the BEuropean
maximum of 44 transplantations per million population,® the total societal costs over the
5 year period were reduced by 1.82% (NLG 59.3 million}. In compatison with the Base-case
scenatio, the cost per life year gained was reduced by 2.06% (NEG 1,627) and the cost per
QALY by 2.53% (NLG 2,491). The CAPD stimulating scenarios (scenarios 7 and 8) were
found to dominate the Base-case scenario with less costs and better outcomes. In general,
the influence of policies to substmute padents from more expensive treatment modalities
(FCHD) to less expensive modalities (LCHD, CAPD and APD) was found to be small. In
all six subsgtutive scenarios, the cost per life year gained was reduced by no more than 1
percent. The cost per QALY decreased by no more than 1.06 percent. The LCHD stimu-
lating scenarios even resulted in higher societal costs and slightly higher cost per life year
gained.

Table 4: Qutcomes of the different scenarios over the 5 year period 1997-2001 (cost fig-
ures mn NLG)

Scenario ® AToral A Life-years A QALY's A Costper A Cost
costs gained gained life year per QALY
gained
Base-case-scenario 3,240,312,000 41149 32955 78,745 98,323
t. Patient SG valuations - - + 3864 - -10318
2 Patient TTC valuations - - + 4583 - - 12,004
3.TX quality of life = dialysis quality of life - - - 1862 - +5891
4.38 TX per million population - 25,531,800 +43 +102 -702 - 1076
5. 44 TX per million population - 59,267,900 +10C +238 - 1627 - 24%1%
6. 10 % of new FCHD patients to LCHD + 12,694,500 +140 +168 + 40 - 116
7.20 % of new FCHD patients to LCHD + 25,402,900 +281 +337 +79 - 231
8. 10 % of new FCHD patients to CAPD -9421,100 +85 +81 - 390 - 525
9.20 % of new FCHD patients to CAPD - 18,886,200 +170 +162 - 781 - 1050
10. {0 % of new FCHD patients to APD + 80,000 +72 +109 - 135 - 323
11,20 % of new FCHD patients to APD + 128,000 +144 +219 - 271 - 646

a for a description of the scenatios, see Results patagraph, secton sensitivity analyses /scenario analyses
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Discussion

Dialysis is expensive. Average cost per life year gained in the Base-Case scenario was found
to be NLG 133,000, the cost per QALY were NLG 190,000, The transplantation figures
were estimated as NLG 23,000 per life year gained and NLG 27800 per QALY. Total
expenses of the BSRD treatment program were calculated at 3.24 billion guilders over the
peticd 1997-2001 or NLG 650 million per annum. This equals 1.1 percent of the total 1997
healthcare budget of the Netherlands, which is spent on 0.0006 percent of the toral popu-
lztion. Dialysis may be regarded as an expensive treatment, bridging the gap between the
onset of end-stage Renal Disease and transplantation. However, transplantation and dialy-
sis cannot be assessed separately. A successful transplantation program requires dialysis
before a transplantation can be performed and again as back-up for patients who experi-
ence a rejection of the donor organ. The mutual dependency also applies to the different
dialysis modalities: patients who have or gradually develop contraindications for one treat-
ment modality may benefit from the availability of other modalities. The cost-effectiveness
of ESRD treatments should therefore primarily be assessed at a more aggregate level,
hefore consideting the different therapeutic modalities.

Of the five dialysis modalites, CAPD is the most cost-effective treatment modality, fol-
lowed by FFHD, APD and LCHD. The current study was the first o take the cost-cffec-
tiveness of APD into account. The cost-effectiveness of APD was equal to that of other
accepted treatment modalities, such as HHD and LCHD. On the aggregate level, FCHD
was shown to be the least cost-effectve treatment. FCHID was found to be the most expen-
sive therapy and FCHD padents’ quality of life, as valued by the general population, was
lower than other patients’ quality of life. The information from the quality of life study was
somewhat confusing. The general population valuations of patients’ quality of life was sig-
nificanty different across groups. And although treatment group differences that were
found in patients’ own vaiuations were not significant, the three valuation methods result-
ed in different ranking of treatment modalities. For instance, APD ranked highest using the
TTO instrument and lowest using the SG instrument. In view of these conflicting results,
and considering the fact that quality of life differences across treatment groups are not huge
anyway, it cannot be justified that quality of life of padents should play an important role
in policy making with regard to the ESRD treatment program,

The more favourable outcomes of CAPD, LCHD, APD and HHD compared with
FCHD suggest that a policy directed towards substitugon of patients from the latter treat-
ment modality to one of the former modalites could make sense. We have explored the
influence of such substitutive policies. It was shown that the influence of subsdtution of
patients from more expensive to less expensive treatments was only modest. The LCHD
stimulating scenarios even resulted in higher societal costs, and slightly higher cost per life
year gained. An important explanation is that there were more patient movements in the
LCHD, CAPD and APD groups. More frequent movements {rom one therapy to another
were associated with higher costs, because costs in the first year of therapy are higher than
in later years. Patients in the FCHD group, especially in the older age groups, experienced
fewer changes of therapy. Hence, the posidve effect on costs and outcomes of the ESRD
program that was expected from substturive policies was reduced by increased costs asso-
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ciated with more changes of therapy. A mote substantive influence may be expected from
an increase in the number of transplantations per million populaton. The Netherlands has
reached a level of around 30 transplantations per million population. Many European coun-
tries have shown higher numbers over the past years®® The number of donor organs
depends on a complex number of factors, including legisladon, attdtude towards organ
donation among the population and healthcare workers and the number of traffic injuries.
Because of the relatively low number of traffic injuries in the Nethetlands, it cannot be
expected that a high level of 44 transplantations per million people will easily be reached in
the Netherlands. However, if the new donor legislation 4 provides for an increase in the
number of donor organs, as anticipated, a positive influence on the societal costs of the
ESRD treatment program and on the cost-effectiveness of the ESRD program may be
expected.

The current study was stratified into different age-groups. Other patient characteristics,
such as sex, employment status, life-style, marital status and comorbid diseases might influ-
ence the cost-effectiveness of treatment as well. A study by Smith and Wheeler 42 suggest-
ed that patients using FCHD may have lower charges than if they were using CAPD, and
vice versa. This result supports the hypothesis that matching patient and treatment criteria
is an efficient process, resulting in the best cutcomes that are possible in individual patients.
This would further reduce the usefulness of substitutive approaches. Cost reducton in gen-
eral will have a much more significant influence on societal costs of ESRD treatment than
substitution of patients to more cost-effective treatments. None of the substitutive policies
explored were expected to have more effect on societal costs and cost-effectiveness of
ESRD treatments as a cost reduction as low as 2 percent would have. It should be made
clear that these results and conclusions only apply to the ESRD treatment situation as
found in the Netheslands, Thete is equal access to all forms of dialysis. Nephrologists® fees
are independent of the treatment modality of & patient. Without medical contraindications,
patients in general are allowed to choose a treatrment modality that best suits them. This
means that circumstances to “match” patient and treatment characteristics are optimal in
this country. The Netherlands has had relatively high patient numbers on CAPD from the
beginning, and APD is now diffusing rapidly into dialysis centres as well.37 Thirty percent
of ali dialysis patdents are being treated with CAPD or APD.7 It seems that a point of
diminishing returns is being reached at this level of diffusion of PD weatment. The CAPD
stimulating scenarios were still found to be dominant to the Base-Case scenario with less
costs and better outcomes, but the reduction in cost per life vear gained and cost per QALY
in these scenarios was not tmpressive, The implication of this finding is that countries with
a lower diffusion rate of PD treatments and similar cost profiles might benefit more from
PD sumulating policies. This situation applies to many Furopean countries. Within the 35
Furopean countries covered by the Registry of the BEuropean Dialysis and Transplantation
Associaton, only 8.8 % of patients received PD treatment in 1995.43 PD was offered as a
treatment option in only 43 percent of all dialysis centres covered by the European Registry,
while there was access to HD in almost all dialysis centres*? In many European countries
there is still room for substitution of patients to PD treatment and such subsatutve poli-
cies might have a beneficial effect on the cost-effectiveness of the ESRD program in those
countries.
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Appendix

A Markov-chain is 4 discrete statistical process in which the furure distribution of the pop-
ulation {l.e. ESRD) patients) over several states depends on the present distribution, transi-
tion probabilides from one state to the other and inflow of new patients. The maodel
agsumes that the patients in the system are always in one of a finite number of states.
Duting each time interval, 2.g. a month or a year, a patient is at risk of a transition to anoth-
er state. In matrix notation, considering a situation of n different states patients can be in,
the model can be described as follows:

* A, a (0 x n) mateix of transition probabilities; A;; is the probability of transi-
tion from state 1 to state j, in the petiod between time t and time t+1;

* %? (t}, a n-sized row vector; X’ (1}, is the population at time t in state k;
= P (1), a n-sized vector; I’ (), is the flow of new patients into state k, in the
period between time t and tme t+1;
The forecast of the distribution of the population at ime t+1, X* (t + 1) equals:

X (t+ =X (e A+T ()

A vital assumpton of the Markov chain model is:

1. The transition from state 1 to state j is independent of the history of the patient before
arriving in state i (‘Markovian assumption’).

Further assumptions of the Markov-model include:

2. The transitions from one state to another all take place at the end of a pedod.

3. After applying the transitions to patients already in the system, new patients flow into the
system.

The model allows for corrections in A, in order to match the total annual number of trans-
plantations to 2 predefined number. The second assumption plays an imporrant role in the
caleuladon of the societal costs of treatment, because the number of patients at the begin-
ning of a calculation-petiod equals the number of patients during that period. When there
are X patients in state k at the beginning of petiod t and the costs per period t for treat-
ment k are ¢, then the societal costs Clin period t for treating patients in state k, equals:

£ _ Pte)
C/é_ Ck,t X,@

Costs are discounted to the beginning of the forecast-peried. The foliowing assumption
facilitates calculation:

4. All costs are made just before the end of a period.
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The standard discounting formula applies in this situation and the discounted costs in peti-
od t for treatment: k, Dz, using discount-rate 1, equal:

D,=CL/ (1 +1n&D

To calculate the number of life years gained it is assumed that the disease under consider-
ation is an end-stage disease, This implies that

5. In the absence of treatment a patient dies within one time period t.

The number of gained life vears in period t for treatment k, LZ__, equals:
PR

Multiplication of I} by a quality factor (indicator for quality of life) gives the number of
QALY’s gained in period t for treatment k. The discount-procedure for life-years and
QALY equals the one used to discount costs,
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the valuation of health status: whose values count? Health Econ 2000; 9:
109-126.

Abstract

We studied the literature on the existence of differences in valuation for hypothetical and
actual health states between patients and other-rater groups. We found that 9 different study
designs have been used to study this question and applied 2 of these designs in a study
involving dialysis patients and other rater groups. In the first study, both dialysis patients
and students had to value hypothetical health states with Standard Gamble and Time Trade
Off. Patients assigned higher values to hypothetical health states than students did. In the
second study, dialysis patients who were being treated with 4 different dialysis modalides
were asked to value their own health state with Standard Gamble, Time Trade Off and a
visual analogue scale (EQyag), and to describe their health stare on the EQ-5D ..
Several BEQ-3Dy, 4., values (health index values derived from general population samples)
were calculated for the four dialysis treatment groups, based on the EQ-5D 5. These
health indexes could diseriminate between treatment groups, according to clinical impres-
sions. Treatment groups could not be differentiated based on patents’ valuatons of own
health state. Our results suggest that general population samples, using EQ-5D; 4., values,
may be more able to discriminare between patent groups than the patients themselves are.
The implications of this finding for valuation research and policy making are discussed.

137



Sensitivity and perspective in the valuation of health status

Introduction

Values, sometimes also called utilities or preferences,! are quantitative expressions of pref-
erence for certain heaith states, on a scale on which 0 represents death and 1 represents full
health. Values may have several applications in healthcare research and policy making, In the
context of cost-effectiveness and cost-utility analyses, values may be used tot calculate
(costs per) Quality Adjusted Life Years (QALYs).! 2 In medical decision making, values may
play a role when a patient or a heaithcare professional has to make a choice between dif-
ferent trearment options.? Values may also be used as a direct outcome measure in clinical
research, for instance in studies comparing different treatment optons for a clinical condi-
tion, and for monitoring patient health. Values can be obtained from padents currently
expetiencing a certain health state, from people with past experience of that health state,
close relatives of patients, healthcare professionals and from samples of the general public.
But whose values count? This guestion has been described more as a pelitical or ideslogi-
cal topic than 2s an empirical question.*¢ Different disciplines have different perspectives
on the issue “whose values count?”. Historically, doctors provided ratings of padents’
health status (e.g the Karnofsky Performance Status 7). With further development of qual-
ity of life research, this professional perspective was challenged and over the past two
decades, the patient perspective has been a major perspective in clinically criented research
and in medical decision-making> ® The rationale of the patient petspective is given by
Froberg and Kane 3 as “(..) # may be swore appropricle fo weight niore heavily the prefersnces of those
wrost directly affected by an intervention or policy. This seems especially rrue in dinical decision matking”.
At the same time, researchers oriented towards economic evaluation of healthcare have
stated that the values of the general population may be more valid in the context of deci-
sions on the alternative allocation of resources.! #? Hadorn explained this viewpoint as foi-
lows: “(..), patients who rely on others to pay their medical bills (..} cannot expect that these athers will
pay for everything they (the patienss) might wish to receive. Permisting patients unlimited access to care based
on post-iliness preferences would too offen result in the provision of marginally beneficial care’”
Furthermore, it is stated that rational citizens, when operating belund a “verf of fgnorancs”,
and thus ignorant of their own future health state and needs, would prefer that societal deci-
sions lead to maximum aggregate benefit within that society.2 The aggregate values of peo-
ple without specific interest in particular health states would seem most appropriate from
this perspective, because a higher level of solidarity with worse-off citizens will be guaran-
teed.

Hence, the health economists’ perspective on the issue of “whose values count” is dif-
ferent from more clinically oriented perspectives. Williams has put forward thar the issue of
the patent perspective versus the general population perspective should not be regarded a
matter of right or wrong* Both perspectives may lead to legitimate outcomes, depending
on the specific decision making context, and in fact the choice for the perspective is pri-
marily a normative choice. However, if values given by patients and other rater groups dif-
fer in magnitude, this normative choice could also have empirical implications. We studied
the literature on this subject, with a limitation to those papers that compared patent values
with values of at least one other rater group. We found 35 different publications aimed at
answering the question whether experience with illness influences the valuation of health.6
10-43 These 35 publications included 38 separate studies, in which nine different research
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designs were applied. These nine designs differ with respect to the amount of experience
with disease of the rater, the distance of the rater to the patient and the resemblance
between the health state to value and the actual health state of the rater. Because we expe-
rienced that it was sometires quite difficult to get a grip on the exact method that was
applied in each of the swudy repotts, we have made a classification of study designs. This
classification is not meant as an exhaustive enumeration of possible research designs, but
merely to present the subde differences in designs that were found in the literature. The 9
different study designs found are described in Box 1. Details on design and conclusions of
the 38 separate studies can be found in Appendix L.

Box 1: Classification of different study designs that were found in the literature to
address the question of the existence of differences in values between patients and
other rater groups

Patient and others (non-patients: doctors, nurses, family members, general popu-
lation, students, convenience samples) value hypothedesl health states related to the
actual health state of the patient (e.g. breast cancer patients value cancer related health
states) 610-16

Patient and other rater-groups value hypothetical health states unrelated to the
actual health state of the patient (thus entirely hypothetical to both groups) 1720

Different patient groups (with different stages of disease) value hypothetical states
telated to the actual health state of the patents 11 21-23

Different patient groups (with different stages of disease) value hypothencal states
unrelated to the actual health state of the patient 24

General population samples value hypothetical health states. Values of thosein a
dysfunctional health state are compared with values of those in normal/perfect health.
The division between healthy and non-healthy individuals is made afterwards 252

@ Patients and proxies (familiar with the pagent, such as caregiver, nurse or doctor)
value the actual health state of the patient involved 13 20 30-34

@ Patients and non-patients are interviewed on hypothetical treatment choices. The
choice they make is thought to reflect the value for the hypothetical health states asso-
ciated with the treatment choice 537

Values for hypothetical health states are elicited from patients before they enter
that hypothetical health state. Values are elicived again from the same patient after they

have obtained experience with the hypothetical health state. The stability of the values
is studied 540

A patient desetibes his health state on a classification systemn or profile and subse-
quently values his actual health state. The patent value is compared with a population
value for th"e actual health state of the patient (i.e. in terms of the EQ-5D . g) of the
patient 41-43
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The resuits of the 38 studies do not facilitate a univoeal conclusion on the subject. Twenty-
seven of the 38 studies concluded that patient values are different or sometimes different
from other groups’” values. Eleven studies found no differences in values between rater
groups. The studies reporting differences in valuations found in general that patients gave
higher values than other groups: 22 studies reported higher patient values, 2 studies showed
lower patient values and 3 studies found contradictory results. Some studies only have small
sample sizes, and thus may lack power to detect differences berween groups, should they
exist. Some study designs, such as design 7 (treatment cholces) may measure more features
than the value of the health state alone. For instance, cancer patents’ trearment cholces may
reflect their current (impaired) health state at the moment of questioning or may include
the perceived chances of survival with the respective treatment optons. These drawbacks
further hamper a clear-cut conclusion, but current evidence would be most supportive of
the conclusion that patients” values are higher than values of other rater groups. The Panel
on Cost-Effectiveness in Health and Medicine recently supported this conclusion.?

If we assume that patients” values are different from other rater-groups’ values, then does
this have implications for the sensitivity of value measurements? This is a less addressed
issue. The term “sensitivity” is being used differently by different disciplines, but is used by
us to tefer to the capacity to distinguish health states on the basis of values attached to
those health states.® #5 If it is truc that patients in general assign higher values to their
health state in comparison with other rater groups, then loss of sensitivity to discriminate
between patient and treatment groups might be the result. If patients give higher values in
general, they will use a smaller part of the scale (“ceiling effect”) in comparison with healthy
people, On the other hand, when healthy people have to value very worse health states, a
similar phenomenon (“floor effect’”) may be observed at the bottom end of the scale. If a
particular rater group uses a relatively small part of the scale, a reduction of sensitvity to
differentiate across (treatment) groups could be a consequence.

In the context of a clinical study involving four different dialysis treatments, we were able
to study the existence of inter-rater differences and possible consequences for the sensitiv-
ity to discriminate between patient groups, Our data allowed for the application of two of
the nine research designs that were found in the literature,

Subjects and methods

General approach

First, we compared the valuations for hypothetical health states of dialysis patients and stu-
dents, using both Standard Gamble and Time Trade Off instruments {study design 2, as
described in Box 1), A sample of dialysis patents and a sample of volunteer students were
asked to value three hypothetical health states. Outcomes from both rater groups were com-
pared. Second, we compared the valuations of four different groups of dialysis patients for
their actual health status with general population valuations for similar health states (study
design 9, as described in Box 1).
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Valuation methods used

Health-related quality of life of dialysis padents was assessed using the EuroQol
Instrument (EQ-5D2).40 47 The EQ-5D is a generic questionnaire, suitable for collecting
data on health related quality of life. The clinical version of the EQ-5D includes a classifi-
cation system (EQ-5D, 5.} and a visual analogue scale (EQys). The EQ-5D, 1 tecords
the level of self-assessed problems on 5 domains of health (mobility, self-care, usual activ-
ities, pain/discomfort, anxiety/depression), cach with three levels of functioning: (level 1:
no problems; level 2: some problems; level 3: unable to perform/extreme problems). The
EQ+5 records the respondents rating of his/her overall health status on a graduated, ver-
tical visual analogue scale. The EQysg is anchored at O (worst imaginable health state) and
100 (best imaginable health state). The combination of 5 dimensions with 3 levels of func-
toning vields 243 35 unique health states. These 243 health states may be converted to a sin-
gle summary index (EQ-5Dindex), by applying scores from a standard set of preference
weighrs. The TLQ-5D,; . . is constructed from values that have been assigned to the health
states by subjects from the general public. Several methods are available for such valuadon
research,! among which the Standard Gamble (SG);*® Time Trade Off (TTO)! *® and visu-
al analogue scales. The essence of the Standard Ganbte (SG) 1s that the respondent is pre-
sented with two alternatives and asked to choose the one most preferred.® The first alter-
native offers the certainty of staying in the described health state for the remainder of the
respondent’s life. The second alternative is a gamble with specified probabilities for both
the positive cutcome of the gamble (a normal health state for the remainder of tme) and
the negative outcome {immediate death). The SG score, a score berween 0 and 1, is calcu-
lated as 1 minus the risk percentage chosen divided by 100. The Time Trade Off method
(I'TO} asks responders whether they are prepared to give up some remaining time of their
life, in order to improve an impaired health state to normal health.3! 8 The time perspec-
tive that is presented to the respondent corresponds with statistical life expectancy for pee-
ple of the same age and sex. The quotient of the c¢hosen number of years in a normal
health state over statisdcal life expectancy yields the TTO score. Gur operation of the T'TO
method did not allow for negative values®! The visual analogue scale that was used in our
valuation research was the EQyyg, 25 described above. These three valuation methods may
be used for the valuation of both fyporbetical health states and the actual health status of the
respondernt, as was done in the present study.

Patients’ versus students’ valuations of hvpothetical health states
yp

The patient satple consisted of 165 dialysis patents who were being treated with four dif-
ferent dialysis modalities, with differing impact on patients. Patients participated in a clini-
cal study on the adequacy of dialysis.#” Starting from three months after inclusion in the
clinical study, patients became eligible for a quality of life study. One of four interviewers
{trial nurses) visited the patient at home for an Interview on the patient’s health status and
their valuations for hypothedcal health states and their own current health state. The stu-
dent sample consisted of 105 students of Hrasmus University who volunteered to pardci-
pate in a study that was set up 10 compare different methods to clicit values for health
states.?” The students were all interviewed by one of the authors (JJB). Both dialysis
patients and stadents, using TTQ and SG according to protocols described above, valued
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three imaginary health states. The three imaginary states were framed within the EQ-
5D, 01 and represented a wide spectrum of severity of health states. The three health
states are presented in Table 1.

Table 1: Three hypothetical health states as defined by EQ-5D

profile
EQ-5D .41 dimension Mild state Moderate state Severe state
Mobility Mo problems Some preblems Confined to bed
Self-care No problems No problems Unable to wash/dress self
Usual activities Some problems Some probiems Unable to perform
Pain / discomfert MNo pain Extreme pain Extreme pain
Anxiety/depression Not anxious Moderately anxious  Extremely anxious
Abbreviated state @ 11211 21232 33333

a 1 = no preblems, 2 = some problems, 3 = unable to perform / extreme problems

The compatison of patdents’ and students’ valuations for hypothedeal health states in fact
was 2 byproduct of the clinical part of the study. The valuation of hypothetical health states
was used to introduce the valuation methods to the patents and to make patients feel at
ease with the interview situarion. Because the valuadon methods used with patients and stu-
dents were identical, we were able to combine the results of both valuation studies.

Patients’ versus general public’s valuations of the actual health state of the
patient

After the valuation of hypothetical health states, dialysis patients were asked to classify
themselves on the EQ-3D, - They were also asked to value their own current health
state using EQyaq, SG and TTO, analogous to the valuation of hypothencal health states
described above. After the interview, the interviewer completed the Karnofsky
Performance Status 7 for that patient, as an indicator of functional status of the patient.

The patients’ valuations of their own current health state were compared with valuation
data (EQ-5D; .. obtained from several BEuropean general population studies. In most
countries participating in the FuroQol Group,* 47 including the United Kingdom,®! the
Netherlands,**-> Finland,*> and Spain,®® 37 EQ-5D; 4. weights have been estimated. The
general background to estimating these EQ-5D, ., weights is described by Brooks et al4?
and is summarized here briefly. Samples from the general population were asked to value
hypothetical sets of health states in terms of the EQ-5D 5., using either visual analogue
scale or Time Trade Off methods. This process resulted in sets of values for a sample of
the 243 possible health states that can be described by the EQ-5D,, 5. The health index
weights for the remaining EQ-5D health states were estimated using mathematical model-
ing, The main characteristics of these Buropean valuation studies of the EuroQol Group
are summarized in Table 2. :

Based on the EQ-5D,, 5. as provided by the patient, we calculated 6 different EQ-
5D, 4ac Wweights (as described in Table 2) for each dialysis padent. Thus, for each dialysis
patient, we had 3 scores reflecting the SG, TTO and EQy,g valuations of the padent
him/herself, and 6 scores reflecting outsiders” valuations for the actual health states of that

142



Chapter 8

patient. We compared the four dialysis treatment groups {full care centre haemodialysis -
FCHD, limited care centre haemodialysis - LCHD, continuous cycling peritoneal dialysis -
CAPD, automated peritoneal dialysis - APD} with regard to these scores.

Statistical analysis

Differences in valuatons for hypothetical health states berween the padent and student
groups were univariately tested by means of Mann-Whitney U tests. In addition, using &
Manova repeated measurements procedure, the pooled scores were tested for the presence
of a group effect. The latter analysis was performed twice, with and without adjustment for
age differences between the two groups. In the part of the empirical study that was con-
cerned with the valuation of actual health status by patients, we used non-parametric
Kruskell-Wallis tests to test for differences across the four dialysis treatment groups. A P-
value of 0.05 was chosen as the cur-off point for statistical significance in all analyses.

Table 2: Main characteristics of valuation research within the EuroQol Group

Country Population Number of  Number of Hypothetical valuation
respondents health-states  vs. own health method
UK, 31 General 2997 42 Hypothetical TTO
Netherfands 32,54 General 247 25 Hypothetical EQvas
Netherlands 73 Students 126 243 Hypothetical EQyas
Finland 33 General 1634 43 Hypothetical EQyas
Spain 77 General 300 75 Hypothetical EQyras
Spain 26 General 15000 43 Own health 2 EQvasg

a Note that this Spanish general population study was different from the others in that respondents were
asked ro value their own current health state instead of hypothetical health states

Table 3: SG and TTO scores of dialysis patients and swdents, for 3 hypothetical health
states {as shown in Table 1)

Method / health state Dialysis patients (n=165) Students (n={03) P-value #
n Mean {5D) n Mean (SD)

SG mild 159 .90 (0.13) i03 .97 (0.0¢) < 0.0l
TTO mild 148 C.94 (0.11) 103 091 (0.10) < 0.001
SG moderate |57 0.76 (0.21) 103 0.67 (0.25) < 0.0l
TTO moderate |46 0.78 (0.19) 103 0.55 (0.24) < 0.004
5G severe {55 042 (0.21) 103 0.31 (0.32) < 0.0l
TTO severe 146 0.50 (0.28) 103 0.20 (0.24) < 0.001

a Mann-Whitney U-tests
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Results

Pasients’ versus students’ valnations of hypothetical health states. A1165 patients completed the EQ-
5D pog1e and EQyys. From the sample of 165 dialysis patients, 146 (88.5%) patents wete
able to answer all SG and TTO questions. Six patients (3.6%) did not respond to any of the
8 valuation tasks using 5G and TTO methods. Thirteen patients (7.9%) answered some of
the SG and TTO valuation tasks, but not all eight guestions. Reasens for not cooperating
in the valuation tasks were cognitive problems, tivedness and religious beliefs. Two students
out of 105 students (1.9%) were not willing to respond to the TTO and SG questions. The
average age of the dialysis patients was 57 years, the average age of the students was 22.5
years.

The mean scores of the two groups are presented in Table 3. In 5 of the 6 valuaton tasks,
patients gave higher scores than students. The Standard Gamble valuaton of the mild
health state was scored lower by patients than by students. Differences between students
and patents were relatively small when the mild health state was valued, and relatively large
when valuing the moderate and sevete health state. The largest difference was found at the
TTO valvation of the severe health state. Students gave a scote of (.20, indicating that they
were willing to sactifice 80 percent of their life expectancy in order to avoid the severe
health state. Patients scored much higher, i.e. an average score of (.50, We observed that
patients used a smaller part of both SG and TTO scales than students did. Patients used 48
% of the range of possible scores on the SG scale, and 40 % of the TTO scale, while stu-
dents used 66 % and 71 % of these scales, respectively. Univatiate analysis of the differ-
ences between students’ valuatons and dialysis patients” valuations showed that all differ-
ences were significant. The muldvariate analysis showed thar there was a significant effect
of the group (P < 0.001) and that an interaction between the rater-group and the health
state existed (P < 0.001), implying that differences between the two rater groups are not
constant over the hypothetcal health states. Adjustment for age differences between the
two groups did not change the results of the analysis.

Bationts’ versus general publics valnations of the patients’ actual health state. Table 4 shows both the
Karnofsky score, EQyag, SG and TTO scores of patients in 4 dialysis treatment groups
and the 6 European health indexes that were calculated on the basis of the dialysis patients’
BQ-5D 0510 The first entry of Table 4 shows that significanty different Karnofsky scores
wete given by the interviewers to the 4 dialysis treatment groups, indicating that functonal
status of patients in the 4 treatment groups was different. No differences were found across
the 4 patient groups as for their 3G, TTO and EQy:,g scores. However, five out of six EQ-
5D e Weights were significanty different across the 4 patient groups. The only EQ-
5D, 4., that was not different across the 4 groups was one of the Spanish indexes.
However, this Spanish index was fundamentzally different from the 5 others, because it is
based on own actual health status, not hypothetical health status,
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Table 4: Mean (SD) valuations for actual health status from dialysis patients (upper part)
and mean FQ-5D, .. weights {ower part), according to treatment modality

FCHD # LCHD CAPD *# APD 2 P-valueP
(n=46) (n=23) (n=59) (n=37)

Nurses” rating of performance status of dialysis patients
Karnofsky Performance Status 66 (17) 78 (1) 71 (14 76 (13) 0.0
Dialysis batients valuation of actual health state
EQyasg © 0.58 (0.19) 065 (0.14) 0.61 (0.20) 0.61 (0.19) 0.49
SG 0.84 (0.21) 631 (0.13) 0.81 (0.24) 0.74 (0.24) 0.13
TTO 0.87 (0.20) 0.93 (0.11) 0.86 (0.23) 0.93 (0.14) 0.33

General population £Q-5D;, . value based on hypothetical health states
United Kingdom general population d 0.66 {0.29) 0.81 {C.24) 0.71 {0.29) 081 (0.19) 0.04
The Netherlands general population d 0.69 {0.22) Q.82 (C.1%) 0.73 {0.21) 0.80 (0.17) 0.05

The Netherlands students 4 062 (C.19) 072017y 084 (C.I9) 071 {c.16) 005
Finland general poputation 9 0.75 (0.20} 0.86 (0.17) 0.78 (0.20) 0.85 {0.16} 0.05
Spain genera! population d 0.65 (0.27) 0.79 (0.20) 0.71 (0.24) 0.78 (0.18) 0.03
General population EQ-5D ;1. value based on selferated health

Spain general population ¢ 076 (0.18) 083 (D.16) 076(0.18) 081 (0.I5) 012

a FCHD = full care centre haemodialysis, LCHD = hmited care centre haemodialysis, CAPD = continu-
ous cycling peritoneal dialysis, APD = automated peritoneal dialysis

b Kruskall-%allis test

¢ divided by 100

d sce table 3 for a description of characreristics of the valuation study

Discussion

We studied the literature on the existence of differences in valuations between patients and
other rater-groups. Our conclusion was that evidence that patients assign diffevent values to
hypothetical health states than “oursiders™ is growing compared to the 1989 review of
Froberg and Kane.® Studies that found differences reported higher values from patients in
most cases. This was affirmed in the present study. We compared the SG and TTO values
for three hypothetical health states from dialysis patients and students and found that in five
out of the six valuation tasks, patients assigned higher values than students, These differ-
ences could not be explained by age differences between the two groups, as has been found
elsewhere.!! 5859 One of the six hypothetical health states was valued lower by patients than
by students. This was the SG valuation of the mild health state. The MANOVA analysis
showed that there was an interaction between the group effect and the health state effect.
The implication of this finding is that, although patients in general do value health states
higher than students do, this may be different for specific health states, especially the bet-
ter health states. As a result, patients used a smaller part of the scale for their valuations of
the three health states than did students. Kind and Dolan 2 and Badia et a2 gave some
evidence for a similatr phenomenon of lower valuadons for mild states and higher valua-
tons for more severe states, They called this “valuation compression”, The word “com-
pression” carries the implication of error associated with patient valuations, at least when
general population valuations are considered the gold standard. However, the opposite
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could zlso be true: given the values of the padents, the general public seems to stretch out
the scale (“valuation expansion”). We will probably never be certain which of the two phe-
nomena is responsible for the observed differences in valuation between patients and other
rater groups. In this paper, we have focused on the implication of the observed differences,
rather than speculadng about the “true” cause of the existence of differences.

In our study, patients were first asked to value the three bypotberical health states using SG
and TTO. Thereafter, they had to describe their own current health using the EQ-3D,q
and to value the description of their own astwe/ health using EQysg, 3G and TTO. Many
patients described their health state in terms of “sorne problems™ in several domains. Such
health states resemble the “moderate” hypothetical health state, that was just before valued
on average with 0.76 (8G) or .78 (TTO). But once the valuation task concerned themselves,
they did not want to take risks or trade-off life years anymore. A ceiling effect at the valu-
ation of own cutrent health state has also been found in other patient populations with seri-
ous conditions. Tsevat et al. applied the Time Trade Off in 1438 seriously ill patients with
a projected 6-month mortality rate of 530 percent and found that 35 percent was unwilling
to sacrifice any longevity.3? Fowler and colleagues showed that 35 percent of a sample of
291 AIDS patients had a high reluctance to give up life; they wanted life extension under all
circumstances.? Bosch and Hunink described a median TTO value of 0.80 and a median
SG value of 0.91 in patients with intermittent claudication.®! The most common explana-
tion for this phenomenon is coping: padents have gradually learned 1o adjust their expec-
tations to thelr actual possibilides, Once a {chronic) disease is detecred, patients change their
internal standards to evaluate the situation and the yardstick of what is acceptable and what
is not is lowered substantially%® As a consequence, their evaluation of own health status
may be leveled off at the upper end of the scale, with a consequent reduction in the vari-
ance of the distribudon and the statistical power 1o detect an effect of clinical differences
in health status on health values. Besides coping behavior, other explanations for high val-
uations can be found in the literature. Time preferences, religious beliefs, risk aversion and
reluctance to give up any possible life at all may have influenced the SG and TTO scores.5
6365 Furthermore, our interviewers notified that padents, although explicitly instructed only
te consider thelr present health state while answering SG and TTO, referred to other
domains of life to explain the choices they made. For instance, family circumstances such
as a future wedding anniversary or the wish to see grandchildren grown up were mentioned.
In answering SG and TTO, it possibiy is very difficult for responders to strictly separate
their impaired health state from other, more flourishing, domains of life.

Table 4 shows that the SG, TTO and EQy,5 valuations lead to different results within the
patient-groups. The EQy g valuation was much lower than SG and TTO valuations, This
is in accordance with. previous research aiming at the comparison of the three valuation
methods.54 60 67 The differences in health-index values are caused by different scaling meth-
ods, different modeling techniques to estimate the health-index values and population dif-
ferences. However, the ranking of the 4 different dialysis treatments is similar with all
health-indexes, with highest ratings for LCHD patients, intermediate ratings for CAPD and
APD patients, and lowest ratings for FCHD patients. The Karnofsky score that was rated
by trial nurses did differ significantly across groups, also with highest scores for LCHD
patients. The Karnofsky score has relatively less meaning in itself, because the higher score
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for LCHD patients could be attributable to the idea that LCHD patients perform better or
sheutd do better than other patients. However, this explanation cannot be applied to the val-
uation research that was done in the general populaton, since health states were framed in
the general terms of the EQn5meﬁlc, without reference to a specific patient group.
Nevertheless, all health indexes applied to dialysis patients’ health states ranked LCHD as
the treatment with the highest “quality of life” and thus were in accordance with the clini-
cal impression of the nurse who provided the Karnofsky score.

It is often thought that general population valuations are less sensitive than patients’ val-
uations, because paticnts experience all the subtletes of thelr health status that can never
be explained in sufficient detail to an outsider. Although this is unmistakably true, patient
valuations may also be contarninated for reasons discussed above. Our tentative conclusion
is that “outsiders” may be more zble to differentiate across treatment groups than patients
are themselves, at least when the EQ-5D 1s used. Five out of six estimated EQ-5D health
indexes showed significant differences across patient groups. The only EQ-5D health index
that did not show significant differences was the Spanish study of 15,000 people from the
general population.’® As previcusly stated, that study was based on the valuation of o
health state, whereas the other five EQ-5I3 health indexes ate based on ratings of sthers
(hypathetical) health states. The same phenomenon that is held responsible for loss of sensi-
tivity to discriminate between patient groups, namely concentration of ratings in the upper
end of the scale once the valuation is concerned with oneself, might be responsible for the
fact that this Spanish EQ-5I> health index is not able to differendate across treatment
groups, while the others are. So, the essential point of the valuation task seems to be
whether the task is related to sz or others. Similar observations were made in two other
recent studies.®®-%% Once the valuation is concerned with ofbers, coping mechanisms that
prevent people from using the whole range of the scale are less relevant. Overall) it may
seem unlikely, and even counterinturtive, that a simple instrument such as EQ-5D could be
more able to pick up subtle differences berween health states than mote sophistcated meth-
ods such as Time Trade Off. Another recently published study also provided with evidence
that sensitivity of the EQ-5D was better than the sensitivity of SG and TTO.™ In fact,
there 1s increasing evidence that instruments such as TTO do aot pick up clinically mean-
ingful changes in health status of the patent. Researchers have reported stable TTO values,
despite distinct changes in health status over time.”1-7

One important explanation for our findings has largely remained undiscussed: the stan-
dard error associated with the valuations of different rater groups. For example, prejudice
against certain aspects of impaired health status may cause a focus of the general public on
that aspect, thereby reducing standard error of the response and increasing discriminatory
power. Also, patients may find that the reality of their actual health 1s far more complex
than suggested by the hypothetical health state presented, with numerous other attributes
effecting their valuation. This would inctease the standard etror and reduce the discrimina-
tory power. Furthermore, when the EQ-5D;4,, weights are attached to the EQ-5Dy e,
they are treated as constants without variances, although in the valuation studies variance
exists. Thus one can say that one layer of variance is stripped our, making it more likelv that
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pardcular differences will appear statistically significant. However, if this was an entirely sat-
isfying hypothesis, it should also hold for the Spanish BE(}-531, ;.. that was based on own,
not hypothedcal, health states. This is not the case.

It might be argued that the present study, with relatively few patients in the 4 treatment
groups, might lack power to detect differences across patient groups. However, the EQ-5D
health index values were based on the same patient numbers and at least were better able
to differentiate across treatment groups than patients were themselves. The present study
could easily be replicated in other clinical studies in which the EQ-5D,, .z, and EQysg
scores are obtained directly from patients, to see whether our results hold in other circum-
stances.

What ate the implications of this study? The discussion on the subject of “whose values
count” seemms to be subter than was previously thought. Critics have questioned whether
outsiders are knowledgeable enough to make judgments that could have far-reaching con-
sequences, for instance in a resource allocation context. Of course, no outsider knows
exactly what it 1s like to be a dialysis patent. But outsiders mayv be able to mzke subtle dif-
ferences between health states. If patient values are used in societal decision making, “val-
uation compression” and its possible consequence, reduction of sensitivity to discriminate
between treatments, could diminish the (possible) marginal benefit of healthcare interven-
tions. This reduction in possible marginal benefit of trearment may lead to higher costs per
QALY gained than if population values were used. When patient values are used in studies
aimed at the comparison of different therapeutic modalities for one clinical problem, the
“valuation compression” at the upper end of the scale might result in loss of sensitivity to
discriminate between the therapeutic modalities, when in fact differences between those
maodalities exist. Our study does not present the sclution to the “whose values count?™ dis-
cussion, but suggests that use of patient values might be more complicated than previous-
ly thought.
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Appendix I

Authorfyear Design ~ Number of respondents Conclusion Patients versus
other rater groups 2

Sackett 1978 10 t 246 general population Patients’ values were higher than general population values >
29 dialysis patients

Wolfson 1982 © I 14 physicians No inter-rater differences in values were found =
|5 physical therapists
13 family members
10 stroke patients

Boyd 1990 1 40 physicians Patients’ values were higher than other groups’ values >
59 healthy voiunteers
40 patients with cotostomy

Ashby 1994 12 | 49 nurses Patients valued scenarios with good psychosocial response higher =
20 hospital physicians than other groups, no differences in other scenarios
24 general practitioners
28 university staff
| 7 breast cancer patients

Revicki 1996 12 | 49 schizophrenic patients Same statistically significant differences between the groups' values Eg
49 primary caregivers for hypothetical states were found, but in general few differences
12 psychiatrists

Dominitz 1997 14 | 46 colorectal cancer patients Patients with related conditions gave higher values to colon cancer =
|14 patients at risk for colorectal cancer scraening scenarios than patients with other conditions. No
24 patients scheduled for sigmoidoscopy differences between groups for cancer scenarios
62 patients with unrelated conditions

Jalukar 1998 15 I 49 head and neck cancer patients Patients valued head and neck cancer health states higher than students, =
50 heaithcare professionals and equal to or higher than health workers
86 students

Clarke 1997 10 H 32 patients with Gaucher Disease (GD) Patients with GD valued hypothetical GD scenarios similar or higher =
38 chronically i patients than the two other rater groups
39 healthy subjects

Rosser 1978 17 2 10 medical patients Differences between rater groups were found: medical patients gave <>

i0 psychiatric patients
10 medical nurses

10 psychiatric nurses
20 healthy individuals
10 doctors

highest scores but psychiatric patients lowest scores




_. (Appendix I continued)

(=)
Authorfyear Design MNumber of respondents Conclusion Patients versus
other rater groups #
Balaban 1986 19 2 26 RA patients No differences between the values of both groups were found =
General population sample
Selai 1995 19 2 23 acutely ill hospitai patients Patients gave higher values than the general population >
_ general population samples from 3 coungries
Badia 1996 2V 2 103 ICU patients Patients tended to rate the worst health state higher and the better <
360 heaithy individuals health states worse than healthy individuals
Boyd 1990 1 3 40 patients with cclostemy Colostomy patients’ values were higher than other patients’ values >
|| patients withour colostomy MNo differences found between groupsusing category rating. YWomen
Daly 1993 2l 3 2| menopausal women without symptoms with severe symptoms gave lower values to severe heaith state using =
25 menopausal women mild symptoms TTO, but similar values for mild health state
25 mengpausal women severe symptoms
Samsa 1998 22 3 415 patients with stroke A hypothetical major stroke scenario was valued higher by stroke >
184 patients with TIA patients than by other patient groups
654 asymptomatic patiencs at risk for stroke
Hall 1992 23 3 60 breast cancer patients Cancer scenarios were valued higher by patients than by non-patients >
44 women without breast cancer
Lewellyn-Thomas 1991 4 30 women with benign breast disease Mo relationship between actual health status and health values was =
2 60 women with malignant breast disease found
Badia 1995 2° 5 600 visitors of a primary care centre Valuations for actual health state did not influence ratings for =
hypothetical health srates
Kind 1995 20 5 1900 individuals from general populaticn Those who described their current health as impaired gave higher >
valuations for all health states, especially severe states
Hadorn 1995 27 5 612 individuals from convenience samples No systematic differences in preferences for health states according =
to health status or disease experience were found
Gudex 1996 28 5 3395 individuals from general population Current self-reported heaith was found fo have influence on ratings in =
14 % of hypothetical states: those in worse health gave higher valuations
in these cases. No differences found in 86 % of ratings.
Dolan 1994 29 5 1181 individuals from general population Higher valuations for hypothetical states were given by responders >
who described their current health as dysfunctional
Revicki 1996 17 6 49 schizophrenic patients No differences in ratings for patients’ own health between the 3 groups =
49 primary caregivers were found
12 psychiatrists
Badia 1996 2V 6 103 ICL patients No differences i valuations of the health state of the patient were =




—
153

puty

(Appendix I continued)

Authorfyear Design MNumber of respondents Conclusion Patients versus
other rater groups ?

103 proxjes found

Tsevat 1995 U 6 1438 seriously ill patients Patients rated their current health state higher than their family >
1041 family members members and their physicians
§079 physicians

Churchil; 1987 31 6 194 dialysis and transplant patients Patients gave higher ratings to own health than nephrologists and =
nurses and nephrologists Aurses

Molzzhn 1997 2 6 215 dialysis and eransplant patients Patients valued their own health higher than their nurses did, but E
42 nurses physicians’ values were equal to patients’ values
7 physicians

Dorman 1997 37 6 152 stroke patients No differences in valuations of the heaith state of the patient were =
152 proxies found

Tsevat 1998 % & 300 hospitalized patients > 80 years Patients valued their own health higher than their proxies >
300 proxies

O'Connor 989 37 7 154 cancer patients Patients choose more often for a toxic treatment over a non-toxic >
129 healthy volunteers treatment than healthy volunteers

Slevin 1990 30 7 100 cancer patients Patients were much more likely to opt for >
100 matched controls radical creatment with minimal chance of
60 oncologists benefit than the other respondent groups
88 radiotherapists
790 generat practitioners
303 capcer nurses

Llewellyn-Thomas 1989 277 60 women with breast cancer Women with cancer were much more likely to undergo adjuvant >
60 women with benign breast disease radigtherapy, even with a small extra chance ofprevention of recurrence

Llewellyn-Thomas 1993 358 66 patients with laryngeal cancer Values for possible treatment outcomes remained consistent when =

those outcomes were experienced

O'Connor 1987 3 8 54 cancer patients undergoing chemotherapy patient preferences remained stable after treatment =

Christensen- 8 I8 pregnant women interviewed on preferences to Long-term preferences were stable, but preferences shifted during =

Szalanski 1984 4V avoid anesthesia during labor labor | patients were more likely to choose anesthegia

Jenkinson 1997 4! 9 152 BPH patients Patient and general population valuations were similar =
general population surveys

Zethraeus 1999 42 9 104 patients with hormone replacement therapy Mild hypothetical scenarios were valued similar, but severe scenarios z
general population surveys were valued higher by patients than by the population

Hurst 1994 43 9 55 patients with rheumatoid arthritis Patients rated their actual health status higher than the general >

general population surveys

population




Appendix I continued

2 < patient values lower than other groups’ values, = patient values identical ro other groups’ values, >
patient values higher than other groups’ values, = patient values Jower than or identical to other groups’
values, 2 patient values higher than or identical to other groups” values
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Chapter 9

Introduction

This thesis deals with an economic evaluadon of renal replacement therapies in the
Netherlands. In the previous chapters, the topics of quality of Lfe of patients, costs of
therapy, societal costs and cost-effectiveness have been discussed. This chapter presents a
general discussion of the main results of each study. In addition, some methodological and
theoretical ideas based on the findings are given and recommendations for future research
are made. The main conclusions on the studies are discussed below by topic. A more
chronological presentation of study questions, results and main conclusions can be found
in the Swmasary section of this thesis.

Comparison of the quality of life of haemodialysis and peritoneal dialysis
patients (chapters 2 and 3}

One of the aims of the lterature review on quality of life of end-stage renal disease
patients (chapter 2) was to summarise the current knowledge on differences in quality of
life between patients undergoing varicus therapeutic modalities. Our review was limited to
well-known generic quality of life instruments (Le. Short-Form 36, Nottingham Health
Profile, Sickness Impact Profile, Quality of Life Index, Standard Garnble and Time Trade
Off). Most of these instruments became available in the late 1980s or early 1990s.
Inherendy, our review was a priord limited to studies performed in this peried. This guaran-
teed that major therapeutic improvements (such as the introducton of cyclosporin for
wransplanted patients and erythropoietin for renal anasmia) were included in the results. The
literature review clearly showed guality of life advantages of transplanted patients com-
pared with dialysis patients.!® However, these results do not justfy the choice of one dial-
ysis modality over the other based sclely on percelved quality of life benefits, Most studies
that addressed this issue concluded, when differences in case-mix between patient groups
were statistically controlled for, that dialysis treatment medality is not a determinant of
qua.]ity of Hfe 12571011

The absence of a difference in quality of life between haemodialysis (HD) and peritoneal
dialysis (P} found in the literature review was confirmed by our empirical study (chapter
3). Using four quality of life measures in a sample of 135 patients from the NECOSAD-I
study, no differences were found between the two patient groups. Although the similanity
in quality of life fits the overall experience teported in the literature, the wide variance in
scores, especially scores on the two health preference methods, may have obscured possi-
ble differences between patient groups. Additional problems in the interpretation of health
preference scores from dialysis patients will be discussed later in this chapter.

Quality of life measurement in dialysis pacients 1s hampered by the fact that no ran-
domised studies have yer been performed. Such a study design is preferable to the obser-
vational designs that were selected in our review, irtespective of how well statistical control
for the influence of background variables may have been. Even if’ quality of life differences
between treatment groups were found, it would remain unciear whether these are due sole-
Iy to a therapy effect or to patient selection. Only a randomised trial can largely exclude the
influence of patient selection. However, experience with the NECOSAD-1I study,!? intend-
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ed to be the first randomised controlled trial comparing HD and PD, demonstrates how dif-
ficult it is to randomise patients over different treatment modalities. Even when patients
have no specific indications ot contra-indications for either HD or PD), the patients and
their nephrologists generally have implicit or explicit ideas about the relative advantages of
a specific therapy in thelr particular circumstances. In the absence of randomised trials, lon-
gitudinal studies, which follow patients for a considerable time from the onset of dialysis,
are the best alternative. The minimum set of background variables that should be con-
trolled for in such studies also emerges from our literature review (chapter 2). Important
independent factors impacting on quality of Life of patients are the presence of concurrent
diseascs,2 8 10 13-20 ’B.gf:,z §1011 131518 21 education,z 101119 21 gender,8 10 race,ﬁ 18 Hme on
dialysis / total time with end-stage renal disease,3 11 20 haemoglobin level § 1913 haematocrit
level 10 22 serum albumin,' 17 19 and residual renal functon.!® However, 2 recent study of
Korevaar et al. in the Nethetlands showed that muldvariate adjustment for know case-mix
differences at the start of dialysis therapy was not sufficient to adjust for all differences in
quality of life of patients starting with HD> and PD.'? After proper case-mix adjustment,
pre-HID patients scored significanty lower than pre-PD patents, indicating that there are
other unknown variables (possibly difficult to quantify) that influence the process of fitting
patients to treatments. Korevaar et al. conclude that in future non-randomised studies to
compare HRQOL of HD and PD padents, assessment of HRQOL just befote start of
dialysis and subsequent adjustment for baseline values should be performed.’?

Quality of life of Automated Peritoneal Dialysis patients (chapters 2 and 4)

Although Automated Peritoneal Dialysis (APD) as a medificadon of Contnuous
Ambulatory Peritoneal Dizlysis (CAPD) was developed in the eatly 1980s,2% surptisingly lit-
tle is known about quality of life of API> patients. However, the number of patients using
APD has been growing fast in the Netherlands®* on January 1 2000, 376 APD patients
were registered in the Netherlands, representing more than 25% of all peritoneal dialysis
patients (n = 1,438). Between 1998 and 2000 the number of patients on AP rose from
280 to 376, a 34% increase.?* The growing use of the APD technique is, however, not yet
reflected in the quality of life literature, because our review (chapter 2) revealed only five
studies that had included APD patients.2>-2? Unfortunately, four of these five studies
reported quality of life data at aggregate level only, hampering assessment of study results
at the level of treatment modality. Only one study, a small randomised tral in 25 APD and
CAPD patients published in 1999, reported data by treatment modality;28 no differences in
quality of life between APD and CAPID patients were found. Another randomised clinical
trial performed in the Netherlands in the early 1990s compared CAPD and Continuous
Cycling Peritoneal Dialysis (CCPD), a variant of APD with an extra daytime exchange of
dialysis fluid > As part of this study, emotional wellbeing of patients was measured with
the Affect Balance Scale,?! and overall wellbeing and overall satisfaction were measured
using a 7-point Likert scale. Although these measures do not fit into our operationalisation
of health-related quality of life (chapter 2), it is interesting to note that no differences were
found between the two patient groups.

Because little was known about health-related quality of life of APD patients at the time
we performed our quality of life studies, an exploratory study was conducted (chapter 4).
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Because the NECOSAD-TAS study included only 7 APD patients, additional interviews
were held with 30 APD patients from three dialysis centres with relatively large numbers of
APD patients, To ensure comparability of the two groups, the inclusion and exclusion cri-
tefia for APD patients were similar 1o those for the NECOSAD-PD patients. After adjust-
ment for case-mix variables, APD treatment appeared to be an independent indicator of
better mental health {measured with the SF-36 mental health summary score) and of the
absence of anxiety and depression (measured with the BEQ-5D,¢.). Especially the social
functioning of APID patients was better than that of CAPIY patents; this might be because
during the day AP patients are free from treatrment, allowing a more normal social /work-
ing life. That APD patients were less anxious and depressed than CAPD patients is more
difficult to explain, but treatment selection may have played 2 role. Patients with higher
basic anxiety levels may avoid choosing the APDD technique out of fear if being attached to
a machine while asleep. Treatment selection in general must be considered when interprer-
ing the positive quality of life results of the APD patients in our study. The results of this
first exploratory study warrant a larger and better controlled study, preferably 2 randomised
trial. It may be less difficult to randomise PD patients to CAPD or APD, than to randomise
dialysis patients to haemodialysis or to peritoneal dialysis. The small randomised study by
Bro et al.28 and the Dutch study by de Fijter et al.*® have shown that, in principle, it is pos-
sible te randomise patients over both forms of peritoneal dialysis,

High health preferences of dialysis patients (chapters 2, 3 and 4)

Health preferences reported by 165 Dutch dialysis patients revealed relatively high values
for the actual health status of patients (chapters 3 and 4). Values elicited with Standard
Gamble (8G) and Time Trade Off {TTO) methods indicate that padents on average value
their current heaith state as 74 to 93% of normal health. Typical values of prevalent dialy-
sis patients reported in the Hterature (Appendix 3A and 3B of chapter 2) range from 0.40
to 0.70, with the exception of two studies reporting values above (.80.32 32 The average
TTO value found for all 165 dialysis patients interviewed in our studies (0.89), was even
somewhat higher than that found after renal transplantation (0.87) in another study.! What
could be the reasons for the differences in scores between previous studies and our work?

Chapters 3 and 4 present several possible explanations. First, because all previous studies
were performed in Canada or the USA, one obvious explanation is that health values are
not comparable across national or international borders. This explanadon is supported by
Veenhoven et al. who found that the percepdon of happiness and wellbeing differed
berween countries and continents* In their study, which included over 50 countries, the
Nethetlands was identified as having the second highest level of wellbeing. Additional evi-
dence for the incomparability of health values comes from an American population study:
the Beaver Dam Health Outcomes Study.?® Their random sample of 1,356 healthy persons
{mean age 64 vears) had a mean T'TO values of 0.86 (s.d. 0.23), even lower than the mean
TTO score from Dutch dialysis patients (0.89). Although to cur knowledge TTO values
have never been elicited in healthy Dutch persons, basic values around 0.86 seem highly
unlikely, as long as the median value of dialysis patients in the same age range equals 1.

Even within the same country, important quality of life differences between patients from
different dialysis centres have been described.!? Thus, another explanation may be the dif-
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ferences in healthcare and social security systems between the Netherlands and north
American counuies. One obvious difference is that the drep in income after the onset of
serious disease is much greater in the USA than in the Netherlands. Moreover, data report-
ed by Matas et zl. suggest that patient populations in the USA and the Netherlands are
incomparable.?d They describe the long-term quality of life after kidney and pancreas-kid-
ney transplantation in a cohott of 1,138 recipients of donor organs. The mean SF-36 scores
in this transplanted population, supposedly better than scores of dialysis patients {chapter
2), are similar to the mean SF-36 scotes reported from the bascline quality of life measure-
ments of dialysis patients in the NECOSAD-I study.?3 The better quality of life scores may
be attributable to the selecrion of healthier patients in the Netherlands, a higher level of
healthcare for end-stage renal disease patients, or a higher general level of quality of Life in
the Netherlands. Another indication of the incomparability of patient populations between
the contnents is that the mortality rate of pauents undergoing dialysis 1n the USA is 25-
50% higher than in Europe.’” Acceptance in the USA of older and sicker patients with
mote coexisting conditions may explain these differences.?” Whatever the explanation for
the differences, it cleatly is difficult to extrapolate health preferences from cne country to
another, because it is unlikely that patient populations are comparablie. TTC and SG values
from north American end-stage renal disease patients may not be extrapolated to European
patients. The influence of cultural differences on health preferences and the transferability
of study results to other countries remain a subject for future study.

(Societal) cost of renal replacement therapies (chapters 6 and 7)

Although there is no lack of studies on the costs of repal replacement, Peeters et al. have
shown that the quality of most studies is doubtful3® A major problem idendfied by Peeters
et al. was that the perspective of the cost study was often aot mentioned, Furthermore,
Important cost categories (e.g. hospitalisation or costs of nurses assisting with home thera-
py) were often ignored. According to international and recently issued Dutch guidelines on
the different types of costs that should be included in economic evaluatdons, all relevant
costs, irrespective of the payer, should be measured.3?#* All relevant costs include direct
healthcare costs, ditect non-healthcare costs, inditect non-healthcare costs and indirect
healthcare costs. In our analysis of costs of renal replacement therapy {chapters 6 and 7),
we have attempted to adhere to these guidelines. For major direct healthcare cost drivers
such as hospitalisation and staff costs, we used primary data from the NECOSAD trial. We
believe that cur estmates of direct healthcare cost are rather complete, although our cost
figures for health service use outside dialysis centres (¢.g. community nursing and genera]
practitioner contacts) may be less reliable because we had to rely on patenss’ recall during
face-to-face interviews.

In our costing study, direct non-healthcare costs were rather high for centre haemodialy-
sis patients, mainly due to high travel costs. One limitation of our costing study is that help
from the partner or other family members with home-based treatment was not valued in
monetary terms. This may have led to an underestimation of the direct non-healthcare
costs, and thus to an underestimation of total socieral cost of kidney diseases.

For indirect non-healtheare costs, we used the friction cost method 1o value productivity
losses, as recommended in recent Dutch guidclines for costing studies.*? For end-stage
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renal disease patients stli participating in the paid work, the estimated annual productivity
losses ranged from NLG 1,120 (€ 510 for females) to NLG 1,820 (€ 827 for males) (chap-
ter 6). Total extrapolated indirect non-healtheare costs were small (NLG 3.5 million / € 1.59
million in 1994), mainly because most end-stage renal disease patients are older than 65
years or stopped working long before the onset of renal replacement therapy. Therefore,
the Indirect non-healthcare costs were subsequently excluded from cur economic evalua-
tion {chapter 7). In economic evaluation studies with a societal perspective, which should
include indirect non-healtheare costs as part of the analysis, it is easier to demonstrate the
cost-effectiveness of therapeutic interventions. Including the effects on absenteeism and
disablement payments, low net costs or even cost savings may be demonstrated. This is cer-
tainly not the case with renal replacement therapies, partially because most patients are
around 65 vears of age, and partially because vounger patients seldom have full-time jobs,
Thus, the effects of renal replacement therapy on indirect non-healthcare costs are negligi-
ble at group level.

Especially in the case of FESRD padents, who die more or less immediately without RRT,
it can be argued that all healthcare use not directly related to dialysis should be valued. We
have attempted to include indirect healthcare costs by the valuaton of costs of hospitah-
sation, medicadon and other healthcare services, irrespectve of the indication for which it
was used. However, we may have missed considerable cost drivers, such as costs of diag-
nostic and surgical procedures. Interestingly, none of the economic evaluation studies iden-
tified in our literature review (chapter 5) included indirect healthcare costs. In the absence
of data for such estimates, average healthcare costs for age and gender, for instance as 1den-
tified in top-down cost of ilness studies,* could serve as a proxy for indirect healthcare
costs.

Future cost studies should give more attention to direct non-healtheare costs. In particu-
lar, help given by partners and relatives should be valued because most home-based thera-
pies, such as home haemodialysis and peritoneal dialysis, require some assistance. In our
study, only 5% of peritoneal dialysis patients received help from community nurses, imply-
ing that most received assistance from relatives. Informadon on financial contributions
from the patients themselves, e.g. for special diets, alternative therapies or adaptations o the
house for home-based therapies, could further improve the current cost estimates.

Together with Dutch incidence and prevalence data, cur cost estimates per treatment
maodality were combined into a bottom-up estimate of the 1994 cost of illness of end-stage
renal disease in the Netherlands (chapter 6}. Total direct healthcare costs of kidney diseases
were estimated at NLG 630 / € 295 million annually, equivalent to over 1% of total health-
care spending in 1994, Although our actual cost study was performed in 1996 {at 1996 price
levels) (chapter 7), the 1994 disease-specific estimate {chapter 6) was adapted later from the
1996 estimate, to allow a comparison with estimates presented in 2 general cost of illness
study for the Netherlands in 1994.% In this study (the KVZ study), costs of all diseases in
the Nethetlands in 1994 were categorised into 62 disease clusters derived from the
Internatonal Classification of Diseases-9th revision (ICD-9). Within the group “renal and
urogenital diseases”, NLG 85 / € 38.6 million was allocated to the diagnosis group “nephri-
tis/nephrosis/nephropathy”, the most obvious disease cluster for patients with chrondc kid-
ney failure. The substantial difference between the two estimates warranted the study pre-
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sented 1n chapter 6. It appeared that the difference between both esumates is mainly
explained by the completely different approaches of general and disease-specific cost of ill-
ness methods. The estimate of NLG 650 / € 295 million was atrived at following the dis-
eage-specific estimaton, basically a muldplication of incidence and prevalence data by
annual cost figures for new and existing patients. The estimate of NLG 85 / € 38.6 million
was artived at in 2 genéral cost of illness study using 2 “top-down” method. The aim of
general cost of llness studies 15 to caregorise healthcare expenses into disease clusters, to
gain insight into the relative cost of different diseases.*® The top-down method has an eti-
ologic orientation: costs of medical care are classified (as far as possible) according to the
underlying disease. For instance, renal care for a patient with diabetic renal failure will be
classified under diabetes mellitus. Costs that are primarily related to comorbid conditions
are classified under the comorbid conditon. Otherwise, healthcare expenses for disease
clusters would amount to more than 100% of total healthcare expenses.*” Because chron-
ic kidney failure is not a disease in itself bur a result of damage to the kidneys due to vari-
ous diseases, kidney patients have remained relatively “invisible” in the general cost of ill-
ness study. Purthermore, it appeared that haemodialysis was seriously underreported in the
Landelijke Medische Registratic (LMR), the national registration of hospital care in the
Netherlands. Less than 1% of all haemodialysis treatments in 1994 were registered in the
LMR. In the zbsence of LMR data on dialysis, it was decided to divide the amount of
money that was earmarked for haemodialysis in the 1994 annual healthcare budget for the
Netherlands “Jaaroverzicht Zorg” (NLG 227 / € 103.1 million) pro-rata over all 62 ICD-9
disease clusters. As a result, the substantal spending for haemodialysis patients disappeared
completely in the KVZ study. In future reports of the KVZ study, this shortcoming should
be addressed. One partial solution would be to assign the amount of money earmarked for
haemodialysis in the national healthcare budget only to diagnostic groups covering end-
stage renal disease patients, Data from the Dutch Renal Replacement Registry (RENINE),
which registers the primary disease of ali Durtch end-stage renal disease patients, could be
used for this purpose. A “wranslation” of the 60 different primary diagnoses used to classi-
fy end-stage renal disease patients in RENINE to the diagnostic groups of the ICD-9 (such
as used in the KVZ study) has been published by us elsewhere. 8 It appeared that only 12
of the 62 diagnostic groups that were distinguished in the IKKVZ study covered end-stage
renal disease patents. Moreover, analysis of the allocation of all prevalent end-stage renal
disease patients over these 12 diagnostic groups revealed that two third of all patients orig-
inate from only three discase clusters, namely hypertension (25%), diabetes mellitus (19%)
and nephritis/nephrosis/nephropathy (22%}. These data could be used to assign end-stage
renal disease expenses pro-rata to relevant diagnostic groups ondy. Such an approach would,
to some extent, reduce the “invisibility” of end-stage renal disease treatment in future gen-
eral cost of illness studies. Furthermore, the reporting of data by Dutch dialysis centres to
the LMR should be drastically improved.

We have limited our cost of illness study to end-stage renal disease, although originally we
planned to report on cost of illness of kidney diseases. The latter includes all patients with
reduced kidney functioning, without the necessity of renal replacement therapy {predialysis
patients); however, many uncertainties surround the cost of ilness of this patient group.
First, the exact number of predialysis patients is unknown because many persons may be
unaware of reduced kidney functioning. Based on the annual National Health Survey, it is
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estimated that between 30,000 to 45,000 persons have kidney diseases, including those
already using renal replacement therapy.*® However, many more may have a sub-clinical kid-
ney disease. In the furure, data from the PREVEND study 4° may allow a more precise
estimate of the number of patients at risk for end-stage renal disease. PREVEND is a
cohort study in the general population of Groningen, alming at the assessment of the
prevalence of (different levels of) microalbuminuria. Also, unknown is the volume and cost
of healthcare provisions for predialysis patients. An American study on predialysis patients
and end-stage renal disease patients showed similar hospitalisation rates and similar dura-
tion of hospital sty Patients identfied with limited kidney function may use expensive
“cocktalls” of medication, such as ACE-inhibitors, calcium antagonists, diuretics, cardic-
vagcular and lipid-lowering medication. Besides, regular blood and urine monitoring, renal
biopsies, ultrasonography and other diagnostic procedures may increase the already high
annual costs. More studies are needed to identify the number of predialysis patients and the
level of healthcare use and associated costs. In addidon, economic evaluations should quan-
tify the benefits (cconomic and otherwise) of postponement of renal replacement therapy
by approptiate management of predialysis patients.

Cost-effectiveness of renal replacement therapies (chapters 5 and 7)

The literature review on economic evaluations of renal replacement therapies presented in
chapter 5 showed the flaws of most published studies. Considering the absolute cost of
treatments and the relatively large proportion of the entire healthcare budgets spent on
renal disease treatments (chapter G), it is surptising that so few good quality economic eval-
uations of these programmes have been published.

In chapter 7, the conclusion was drawn that it makes littte sense o further concentrate on
substitution policies to improve the cost-effectiveness of the end-stage renal disease pro-
gram. This conclusion is certainly valid for the Netherlands where the cheaper treaument
modality, peritoneal dialysis, 1s widely accepted and patients are generally able to choose
freely berween different dialysis therapies. In the Netherlands as much as 30 percent of the
patlents are being treated with peritoneal dialysis.2* Once this high level of petitoneal dial-
ysis use is reached, further subsutution from more expensive haemodialysis to less expen-
stve peritoneal dialysis no longer serves to improve the cost-effectiveness of the end-stage
renal disease treatment program. Higher technique failure,>! associated with more frequent
changes of therapy and higher cost, is thought to be responsible for this result. However,
use of pertonesl dialysis is not so widespread in other Buropean countries (e.g. Belgium,
Italy and France) where 10% or less of all end-stage renal disease patents are being treat-
ed with peritoneal dialysis.>? Wider diffusion of peritoneal dialysis in such countries might
contribute to improvement of overall cost-effectiveness of renal replacement therapies and
may alse decrease the total absolute amount spent on end-stage renal disease treatments.
This assumption is supported by dara from de Vecchi et al. who listed the overall amount
of the naticnal healthcare budget that is spent on dialysis reatment (hence, excluding renal
transplantation) for several European countries: this ranges from 0.7% (United Kingdom)
to 1.8% (Belgium), with most countries spending around 1.5% of healthcare budgets on
dialysis.?”> The Drutch estimate of the national healthcare budget that was spent on all renal
disease treatments including renal rransplancation (1.1%0) as presented in chapter 7, is in the
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lower part of the range reported by de Vecchi et al.>® Two explanations for the large dif-
ferences in healthcare spending are: the overall prevalence of end-stage renal disease treat-
ments in terms of the percentage of the population receiving treatment, and the relative
amount of home-based therapies such as peritoneal dialysis and home haemodialysis.
Countries where peritoneal dialysis has hardly diffused into the end-stage renal discase
treatment programme consistently show relatively high spending on the renal replacement
programme.3? The only European countty where peritoneal dialysis rates are higher than in
the Netherlands is the United Kingdom, where 45% of dialysis patients are being treated
with peritoneal dialysis. In the UIK “only” 0.7% of the healthcare budget is spent on dial-
ysis treatments, The Markov-chain model that was presented in chapter 7 could be used to
furiher explore the issue of the ratonality of substututive policies for countries other than
the Netherlands. An example of such an investigation would be to construct a base-case
scenario where only 2% of the incident and prevalent patients are being treated with peri-
toneal dialysis, while keeping all other model inputs constant. Then, it could be assumed
that 10, 20 and 30% of new patients start with peritoneal dialysis. Such modelling work
could shed further light on the possibility to further increase the cost-effectiveness of dial-
ysis provision. Recently, a similar approach was repotted by Kitby and Vale ** who
employved a Markov-model to determine which method of dialysis (CAPD or haemodialy-
sis) a pauent should have as the initial method of RRT in the UK., where approximarely
50% of new padents beginning dialysis receive CAPD, Of the 16 different scenarios
explored, they found HID to be the dominang strategy (more effectve at less cost) in 8 sce-
narios, while HD was more effective at higher cost than CAPD in the other 8§ scenarios. In
a literature review, they consistently found more treatment changes and lower techaique
survival rates for CAPD patients. Kirby and Vale concluded thar in the UK., investing in
more haemodialysis facilities could improve the overall cost-effectiveness of end-stage renal
disease treatment. Our finding that, given a rate of PD use of 30% in the Netherdands,
transfer of more HIJ patients to P would not improve overall cost-effectiveness of the
RRT programme, is in accordance with Kirby and Vale,

Two scenarios explored in chapter 7 proved to be totally unrealistc: i.e. scenarios 4 and 5,
which assumed 2 higher number of transplantations after the introduction of new donor
legislation in 1998. This legislation encouraged active registration of the willingness to be a
post-mertem donor for every Dutch citizen aged 18 years or older. Tt was expected that the
number of renal transplantations would rise from 30 to 38 per million of the population,?
and perhaps even rise to 44 per million of the population (scenario 5). However, the num-
ber of post-mortem kidneys available for transplantation dropped from 412 in 1997 to 338
in 1999. The total number of kidney transplants dropped from 505 in 1997 {32 per million
of the population) to 454 in 1999 (29 per million populaton), despite a simultaneous
increase in the number of living-related transplants.?* Thus, the new donor legislation did
not contributed to a further increase in the cost-effectiveness of the Dutch ead-stage renal
disease programme, as was expected at the ime of writing chapter 7. On the contrary, the
new donor legisiation may be regarded as very cost-ineffective because, apart from the cost
of maintaining the registranion, additional dialysis stations are needed to keep eligible
patients in optmal condition, with associated intangible costs of sub-optimal health status
and prolonged waiting time to transplant. The donor system may be characterised as a cost-
ly way of causing patient distress.
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As was shown in chapter 5, most economic evaluation studies simply count the annual
cost of therapy and claim this as the cost per life year gained, assuming that this investment
vields one additional year of life. However, this approach does not reflect the clinical reali-
ty of changes between modalies, which occur frequently and at relatively high cost {chap-
ter 7). Moteover, to state that renal transplantation or CAPD is the most cost-cfective ther-
apy simply because it is cheaper than other treatments fails to take into account that a trans-
plantation programme can not exist without the back-up of a dialysis prograrnme, The dial-
ysis programme is needed to keep patents 1n optimal condition for the awaited transplant
and to serve as a back-up in case the donor organ is rejected. This mutual dependency
applies to all different dialysis modalities: patients who have or gradually develop con-
traindications for one treatment modality may benefit from the availability of other modal-
ides. The cost-effectveness of end-stage renal disease treatments should, therefore, prima-
tily be assessed at an aggregate level, before considering the different therapeutic modali-
ties. For such an aggregate analysis, data on typical treatment patterns and changes between
the different treatment modalities are needed. We were able to use real-life data on patient
and technique survival, as well as treatment histories of some 20,000 end-stage renal dis-
ease patients, from the Dutch Renal Replacement Registry. Qur approach, an integrated
analysis of the cost-effectiveness of the total end-stage renal disease treatment programme,
is different from most other studies because the mutual dependencies in the overall ereat-
ment programme are accounted for>6 In the treatment of end-stage renal disease, renal
transplantadon is generally regarded as the gold standard. However, the lack of donor
organs and the necessity of 4 dialysis programme as back-up hampers the application of
renal transplantadon for all patients, despite its cost-effectiveness. Our approach acknowl-
edges the reality that without renal replacement therapy, patients with end-stage renal dis-
ease will die and that, at present, clinicians tend to consider all patients with end-stage renal
disease for dialysis, regardless of age or comorbidity. Future economic evaluagens should
report cost-effectiveness of treatment at the level of sub-groups of patients with identical
case-mix, e.g patients of similar age and with similar concurrent diseases. Such data report-
ing can contribute to existing knowledge on the cost-effectiveness of renal replacement

therapy

One intriguing question is whether dialysis, if developed nowadays, would be reimbursed
by public health insurance. Similar to 40 years ago, the strongest argument for reimburse-
ment is the life-saving capacity of this new medical technology. On the other hand, a cost-
effectiveness rado as high as NLG 100,000 / € 45,500 per life-year gained compates
unfavourably with most other new healtheare services. A recent technology with a similar
high cost-effecuveness ratio that is reimbursed under Dutch health insurance is lung trans-
plantation.?” Although this is an expensive technology, the budget implications are only a
fraction of those of the introduction of dialysis, because the scarce availability of donor
fungs severely restricts its use. Another example is Viagra; despite its relatively favourable
cost-effectiveness profile it was not reimbursed, presumably because of the high number of
possible users.?® TFor dialysis, given the enormous budget implicaions and unfavourable
cost-effectiveness profile, it is likely that its diffusion would be severely restricted to specif-
ic patient groups, should a reimbursement decision be needed nowadays.
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Methodological problems with health preference methods and the use of
patient preferences in economic evaluations (chapters 2, 3, 4 and 8)

Surptisingly few economic studies incorporating quality of life aspects were identified
(chapter 5). However, because of the far-reaching consequences of being a RRT patient,
intangible costs/quality of life losses should be valued in a study. Thus, cost-utility analysis
seems to be the best research design for the evaluation of interventons for end-stage renal
disease patients. Preferences to be used in cost-utifity analysis can be detived from patients,
relatives, health professionals and the general population, using methods such as Time
Trade Off (TTO), Standard Gamble (SG) and rating scale. Although the TTO is claimed
to be a psychometrically sound measure in general 3% 0 and in end-stage renal disease
patients,5! our literature review (chapter 2) revealed doubts about this instrument
Application of the TTO as a valuation method of the own health state was hampered by
relatively high non-response,! 6263 and the TTO was not responsive to cliniczl changes.t*
06 Our own studies (chapters 3,4, and 8) added doubts about the use of both TTO and SG
as methods for the valuation of the patent’s own health status.

We have vsed TTO and SG as measures of health-related quality of life (HRQOL). The
variance in all HRGOL outcomes was only poorly to moderately explained by the clinical,
socio-demographic and treatment-related variables included in our study (chapters 3 and 4),
and found by others.? 10141619 This implies that HRQOL outcomes may be determined by
factors other than the ones we explored. As in other studies using SG and TTO, patients
were explicitly instructed to value their current health status only. However, we doubt
whether patients have followed these instructions, or whether patients can follow these
instructions. For instance, respondents referred to their wish to see grandchildren grow up,
or to celebrate a future wedding anniversary when they refused to trade-off time for qual-
ity or to accept 4 gamble with a small chance of dying immediately. Other respondents con-
sidered it impossible to trade-off any lifetime at all or to accept a gamble, because such deci-
sions (even though hypothetical) were not considered appropriate in the context of their
religion. This may imply that responders are unable to distdnguish berween the hypothetcal
nature of the question and their personal or family situation, demonstranng the presence
of confounding factors in the valuation of health status. [t is difficult to control for these
confounding factors because the sources of bias are very complex. In summary, a serious
problem with both the TTO and SG is that they fail to disdnguish health-related quality of
life {as influenced by the health problem to be valued) from other factors that contribute to
overall wellbeing, Health is only one factor that influences the health preference scores, and
often not the most important one.

In chapter 8, we discussed the sensidvity of TTO and SG o discriminate between thera-
peutic modalites. As described in chapters 3 and 4, no differences in valuations for the own
health states were observed at the level of the different treatment groups. However, using
several general population data sets for the valuation of health states, we observed differ-
ences in the valuation of health states of different patent groups. It was hypothesised that
outsiders may identify subtle differences in the heaith status of patients, whereas the
patients themselves “compress” their valuations in a small {upper) part of the scale, with
inherent loss of discriminatory power. An obvious explanation for this phenomenon is that
patients have been successful in applying coping strategies. They have incorporated their
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expectations of the future into the valuaton of their current health status and accept that
their health status will most likely not improve. The valuation compression adds to the
problems in the interpretation of preference scores from patents.

At the tme of designing our study (1994-1995), we plapned to use patient preferences in
the economic evaluation, together with general population values. However, ranking of the
quality of life scores of patients in the treatment groups appeared to differ depending on
the perspective (patent/general populaden) and valuation method. This observation, as
well as problems in the interpretadon of scores as (described above) and the methodolog-
ical problems identified in the literature review {chapter 2), strongly advocates not to use
patient valuatons in cost-uality analysis. Also, guidelines for and textbooks of economic
evaluation published in the last five years have advocated the use of general population val-
ues?? # However, this advice is often ignored in recent economic evaluations6? 69
Researchers planning economic evaluations alongside clinical studies should incorporate
HRQOL instruments for which general population weights have been determined, such as
the EQ-3D 70 or the SF-36.71 In comparison with patient interviews using TTO, SG or sim-
ilar instruments, this is a relatively easy, inexpensive and reliable way to elicit values to be
used in economic evaluations.

General remarks and directions for further research

This thesis presents information on the economic evaluation of renal replacement thera-
pies. In the 40 vears of its history, this is not the first attempt to collect data on cost and
outcomes of end-stage renal disease treatment. On the contrary, cur literature reviews
{chapters 2 and 5) showed much research in this field. The current research builds on ear-
lier Dutch evaluation studies,”? 7 but provides more accurate and up-to-date figures.
Inevitably, areas for further research remain.

With respect to quality of life aspects, more studies are needed to gain a better under-
standing of quality of life of APD patients. Although we have shown some benefits in
HRQOL from APD treatment, these tentative results need confirmation. Furthermote, the
issue of the relatively high health preferences of Dutch dialysis patients remains a challenge.
Ldeally, the relationship between health preference scores and health profile scores should
be assessed within patient groups from different countries, to assess whether patient groups
with similar health profiles differ with respect to their valuation of own health status. Data
sets including at least either the SF-36 or the EQ-5D, and SG or TTO are needed for such
research. Also, the observation that general populaton samples may better differentiate
between patient groups than the patients themselves (as described in chapter 8), needs fur-
ther investigation. The study could easily be replicated with patient data sets including the
EQ-5Dp, g1 Finally, our literature review showed that the relationship between the process
of care and HRQOL outcomes of patients has vet hardly been investigated. Why do
patients in one dialysis centre show better HRQOL than in another centre? Can differences
in the process of care be identfied and quantified? These questions remain to be answered
by future research.
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With regard to economic aspects, the question remains whether cost advantages of home-
based techniques will remain when the help of relatves with therapy are valued in mone-
tary terms. Furthermore, the current study focused more on dialysis than on renal trans-
plantadon. For tansplantation, we used estimates of the quality of life and cost figures
published earlier. EQ-5I) data are needed to better estimate patient and general population
values of transpianted patients’ health states. The Markov-model employed in chapter 7
could be improved with better empirical data on renal transplantation, although it is unlike-
ly that the cost and outcome advantages of transplantation would change substantally.
Recent develepments in the field of renal replacement thetapy have revealed new research
topics. For example, daily home haemodialysis may be more costly but also more efiective,
as postulated recently in a small study;™ this claim should be further investigated. In addi-
domn, in future studies, cost-effectveness of renal replacement therapy should be reported
at the level of patient groups with similar case-mix profiles, Finally, the 1ssue of the opti-
mal mix between treatments in order to organise the end-stage renal disease treatment pro-
gramme at national level in the most cost-effective way, warrants additional study. As was
shown by Kirby and Vale,5 a 50% petitoneal dialysis rate nationally may not be the most
cost-effective way to orgaruse the programme, We found that at a 30% peritoneal dialysis
rate, the overall cost-effecuveness of the weatment programme could not be much
improved. Future modelling studies should aim to quantfy the oprimal mix of treatments
to ensure that end-stage renal disease treatment is offered in the most cost-effective way,
not only in the Netherlands but also in countries where peritoneal dialysis has hardiy dif-
fused into the healthcare system.
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Summary

Patients with end stage renal disease are dependent on one of the three major types of renal
replacement therapy currently available: haemodialysis, peritoneal dialysis and renal trans-
plantation. In the Netherlands on January 1 2001, approximately 9,850 patients were being
treated with renal replacement therapy. Each vear more than 1,400 new patieats have to
start renal replacement therapy, which is a lifelong, complex and costly treatment with a
serious impact on the patient’s quality of life.

The mamn objective of this thesis is to evaluate the costs and outcomes of end stage renal
disease treatments in the Netherlands. The material presented in this thesis consists of lit-
erature reviews, empirical research on quality of life of dialysis patients and costs of dif-
ferent therapies, and modelling smdies. The empirical work was performed in the context
of an ongoing clinical cohort study on the adequacy of dialysis treatment, the NECOSAD-
I study (Netherlands Cooperatve Study on Adequacy of Dialysis). As a sub-study of
NECOSAD-I, the present study, called NECOSAD-Technology Assessment Study
{(NECOSADD-TAS), was initated in 1995.

The thesis comprises nine chapters. Chapter 1 gives background informaton on renal
replacement therapies and on the epidemiology of renal failure in the Netherlands. The
research questions addressed in the subsequent chapters are also briefly introduced in chap-
ter 1.

Chapter 2 addresses quality of life measurements in renal failure patients. A systematic
review of the literature on heatth related quality of life (HRQOL) of end stage renal dis-
ease patients is presented. The review focuses on six well-known HRQOL instruments used
in renal populagons: i.e. four health profiles (Short-Form 36, Nottingham Health Profile,
Sickness Tmpact Profile and Quality of Life Index) and two health preference methods
(Standard Gamble and Time Trade Off). Studies were identfied using biblicgraphic data-
bases. Of the 114 publications that were initally sclected because at least one of the six
HRQOL instruments were applied, 57 remained after further selection based on study qual-
ity criteria. The main conclusions of the lireratre review are: (1) the methodological sound-
ness of the use of the Short-Form 36 and the Sickness Impact Profile in renal patients is
best documented, (2) MRQOL of end stage renal disease patents is worse than HRQOL
of the general population, especially in the physical dimensions of HRQOL, (3) a higher
age and the presence of comorbid diseases are strong determinants of lower HRQOL of
renal disease patients, (4% HRQOL of transplanted patients is better than that of dialysis
patients, but no major HRQOL differences exist between patents rreated with the differ-
ent dzalysis modalines.

Chapter 3 presents a cross-sectional study on HRQOL of 69 haemodialysis and 66 peri-
toneal dialysis patients participating in NECOSAD-TAS. HRQOL was assessed with two
health profiles (Short-Form 36 and EQ-5Dprofile) and two health preference methods
{(Standard Gamble and Time Trade Off). Few studies have applied these two different types
of HRQOL instruments simultaneously. The main objective of this study was to assess the
relationship between information acquired from the two different types of HRQOL instru-
ments in dialysis patients. A second alm was to compare HRQOL between the two dialysis
groups and also to compare HRQOL. of dialysis patients with 2 general populaton sample
of similar age. The relationship between socio-demographic, patient-related and trearment-

177



Summary

related background variables and HIRQOL outcomes was also investigated. HRQOL of
dialysis patients, as measured with health profiles, was severely impaired. The health pref-
erence scores of patients however were higher (0.82 to 0.88) than previously reported in the
literature, Correlations between health profiles and health preferences were poot to mod-
est. HRQOL outcomes were poorly explained by background characterisdces. There were no
significant differences in HRQOL between the haemodialysis and peritoneal dialysis
groups. It is concluded that health profiles and health preference methods represent differ-
ent aspects of HRQOL. An impaired health status may not be reflected in the preference
scores. Coping strategies and other attitudes towards health may have a swonger effect on
the preference scores than on the health profile outcomes. It is concluded that the added
value of health preference methods in clinical research may be limited.

Chapter 4 investigatss HRQOL of Automated Peritoneal Dialysis (APD) patents,
Because APD is 2 relatively new technique, data on HRQOL of APD patients are scarce.
The objecctives of this cross-sectional study were {2) to explore HRQOL of APD patients,
() to compare this cutcome with HRQOL of continuous ambulatory peritoneal dialysis
(CAPD) patients and a general population sample, and (¢} to study the relatonship between
HRQOL outcomes and background variables. The stady sample comprised 37 APD
patients and 59 CAPD padents from NECOSAD-TAS. HRQOL mstruments used were
similar to those in the study reported in ¢hapter 3. Physical functioning of both AP and
CAPD patients was more impaired than in the general population, but there were no dif-
ferences in mental functioning Multivagiate analyses showed that the mental health of APD
patients was better than that of CAPD patients. In addition, APD patients were less anx-
ious and depressed than CAPD patients. There were no differences between APD and
CAPD patients concerning the physical aspects of HRQOL and role functioning. Other
variables that influenced HRQOL, outcomes were age, the number of comorbid diseases,
and type of primary kidney disease, It was concluded that HRQOL of APD patients is at
least equal to that of CAPD patents.

Chapter 5 presents a systematic literature review on economic evaluations of renal
replacement therapy published between 1988 and 2000, The aim of this study was 10 review
and compare current knowledge on the costs and effects of renal replacement therapies,
and to assess the methodological quality of the economic evaluations in the field. Of the
more than 1,700 references found in six bibliographic databases, 127 publications were
assessed using a standardised quality rating system. Of these, only 11 papers were of suffi-
clent methodological quality. In general, studies were particularly weak with regard to the
costing parts, mciuding lack of discounting and not applying the opportunity cost princi-
ple. Renal transplantaton and CAPL were consistently found to be more efficient than
haemodialysis. The interpretation of this conclusion is, however, hampered by the fact that
most studies did not correct for differences in casemix between patients belng treated with
different renal replacement therapies.

Chapter 6 evaluates the cost of illness of end stage renal disease in the Netherlands in
1994, including an estimation of the number of Disability Adjusted Life Years (IDALYSs)
associated with end stage renal disease. Projections of patient numbers and costs to socie-
ty up to 2003 are also presented. The costs of five dialysis modalities and of renal trans-
plantation were estimated using data from NECOSAD-], additonal data collection in dial-
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ysis centres, published data, and interviews with 165 dialysis patients. Cost per treatment
modality was combined with detailed 1994 data on incident and prevalent patient numbers
and treatment changes from the Dutch Renal Replacement Registry, to estimate total direct
healthcare cost of renal replacement therapy. The cost of tenal replacement therapies
ranged from NLG 18,000 (€ 8,182) for renal transplantation to NLG 142,000 (€ 64,545) for
centre haemodialysis, per padent per year. Toral direct medical cost of care for renal patients
were NLG 584 million (€ 265.45 million) in 1994, representing about 1% of total health-
care spending in that vear. Indirect costs amounted to NLG 3.5 million (€ 1.59 million).
Renal diseases were associated with a loss of 14,000 DALYs. In 2003, we expect around
11,500 patents in the renal replacement programme, with associated societal costs of more
than NLG 900 million (€ 409.1 million). It is concluded that renal insufficiency 1s a major
health problem in the Netherlands, associated with a considerable loss of DALY's and high
costs to society.

Chapter 7 examines the cost-effecdveness of end stage renal disease (ESRD) rreatments.
Empirical data on costs of treatment modalities and quality of life of patients were col-
lected alongside a clinical trial and combined with data on patient and technique survival
from the Dutch Renal Replacement Registry. A Markov-chain model, based on the actual
Dutch ESRD program as at January 1 1997, was employed to estimate the cost-effective-
ness and costutlity of dialysis and transplantation over the 5-yvear period 1997-2001. At the
aggregate level, full care centre haemodialysis was found to be the least cost-effective treat-
ment, while transplantation and CAPD were the most cost-effective treatments. Using the
Matkov-chain model, the influence of policies to transfer patients from more to less expen-
sive dialysis modalities on the overall cost-cffectiveness of the Dutch ESRID treatment pro-
gram was studied. The influence of such policies in the Dutch context was found to be
modest, becavuse a high percentage of patients is already being treated with more cost-effec-
tive treatment modalities. In countries where haemodialysis 1s still the only or the major
treatment option for ESRD patients, transfer of patents from haemodialysis to CAPD
might have a more substanual impact on overall cost-effectiveness of ESRD treatment.

Chapter § returns to the topic of the quality of life of patients, but now focusing on
implications of the wse of patient values {or patient utilities) in evaluative research. The
chapter is rooted in the observation that for all dialysis treatment groups, patients showed
similar Time Trade Off and Standard Gamble scores for their own health state, whereas the
general population valuadons for the same health states were found to differ across treat-
ment groups. First, we summarise the literature on differences in valuation for hypothetical
and actual (own) health states bevween patient groups and between patient groups and
other rater groups. It was found that patients’ values are generally higher than outsiders’ val-
wes. Second, two empitical stadies on dialysis patients and other rater groups are reported.
In the first study, dialysis patients and students had to value hypothetical health srates with
Standard Gamble and Time Trade Off. Patients assigned higher values than the students to
hypothetical health states. In the second study, dialysis patients being treated with four dif-
ferent dialysis modalites were asked to value their own health state with Standard Gamble,
Time Trade Off and a visual analogue scale (EQs;45), and to describe their health state on
the EQ’-:JDproﬁle- Several EQ-3D, 4. values (health index values derived from general pop-
ulation samples} were calculated for the four dialysis treatrnent groups, based on their EQ-
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5D,;o6ile- These health indexes discriminated between treatment groups, according to clini-
cal impressions. However, treatment groups could not be differentated based on the
patients’ own valuations of their health state. Whereas outsiders use almost the entire scale
for their valuatdon of different health states, patients” valuations are compressed in the
upper part of the scale; this may be due to the patients’ successful coping behavicur. These
results suggest that, using BEQ-5D; 4 . values, general population samples may better dis-
criminate between patient groups than the patients themselves. The valuadon compression
found in the patient groups may hamper the use of patient values in economic evaluations.

Chapter 9 summarises the most important findings of the studies addressed in this thesis
and presents recommendations for further research. The results indicate that there are no
major differences in FIRQOL between haemodialysis patients and peritoneal dialysis
patients, HRQOL of dialysis patients, as measured with health profiles, is more severely
impaired than that of the general population, However, the hgh patient preferences elicit-
ed with Time Trade Off and Standard Gamble indicate that HRQOL is much less impaired
than suggested from the application of health profiles. The fact that health preferences
measure more than HRQOL alone may explain this contradiction. Factors influencing
Standard Gamble and Time Trade Off scores include coping behaviour and personal eir-
cumstances. This hampers the interpretation of patent valuatons. Therefore, patient valu-
ations of own health status should not be used in evaluative research. A study on the cost
of illness showed relatively high societal cost and 2 high public health burden of end stage
rena) disease. A scenario study revealed that there is little room for improvement in the
overall cost-effectiveness of the Dutch end stage renal disease treatment programme.
Future studies should focus on elucidation of the high health preference scores of Dutch
dialysis patients, on improvement of cost estimates, especially direct non-health care costs,
and on econoemic evaluation of renal replacement therapy for specific patient groups with
a similar casermix,
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De belangrijkste functie van de nieren is om afvalstoffen en overtollig vocht te verwijderen
uit het lichaam. Hoewel een mens ook goed kan functioneren met niet optimaal werkende
nieren is er een stadium dat het vasthouden wvan afvalstoffen, zouten en water fataal kan
worden, We spreken dan over terminale nierinsufficiéntie. In dat stadivm van nierziekten
moet gestart worden met nierfunctievervangende behandelingen, anders zullen patiénten
spoedig overlijden. Dric belangrijke vormen van nierfunctic vervangende therapie zijn
haemodialyse, petitoneale dialyse en niertransplantatie. Bij haemodialyse wordt het bloed
ontdaan van afvalstoffen doordat het gespoeld wordt door een kunstnier in een dialyseap-
paraat. De patiént wordt meestal drie keer per week gedurende enkele uren gedialyseerd in
één van de circa 50 Nederlandse dialysecentra. Bij peritoneale dialyse wordt het bloed con-
tinue gezuiverd omdat er enkele malen per dag nieuwe spoclvloeistof in de buikholte wordt
ingebracht. Het butkvlies fungeert by petitoneale dialyse als een filter, dat het bloed van
afvalstoffen zuivert. De patént kan deze handeling zelf thuis verrichten. Bij niertransplan-
tatie krijgt de patiént een “nieuwe” nier van cen donor. Een succesvolle niertransplantatie
maakt de continue behandeling van nierinsufficiéntie door dialyse overbodig Vanwege een
schaarste aan donororganen is niertransplantatie niet voor alle personen die daarvoor in
aanmerking zouden komen mogelijk. Op 1 januar 2001 werden in Nederland circa 9850
personen behandeld met een van de drie vormen van nierfunctievervangende therapie.
Juarlijks starten circa 1400 nieuwe paténten met nierfunctievervangende behandelingen.
Deze complexe en dure behandebingen moeten levenslang worden volgehouden en bein-
vloeden de kwaliteit van leven van de patiént in hoge mate.

Het doel van ket in dit proefschrift beschreven onderzoek is om de kosten en effecten van
nierfunctievervangende behandelingen in Nedetland te evalueren. Daarvoor werd gebruik
gemaskt van literatuuronderzoek, empirisch onderzoek naar de kwaliteit van leven van
patiénten en de kosten van diverse behandelmethoden, en van modellering. Het empirische
deel van het onderzoek werd uitgevoerd in de context van een groot klinisch patiéntge-
bonden cohortonderzoek, de zogenaamde NECOSAD-I studie (Nederlandse Co&peratieve
Studie naar de Adequaatheid van Dialyse). In 1995 ging de NECOSAD — Technology
Assessment Study (INECOSAD-TAS) van start, als onderdeel van de NECOSAD-] studie.
De resultaten van NECOSAD-TAS beschrijf ik in dit proefschrift.

Dit proefschrift bestaat uit negen hoofdstukken. Hoofdstuk 1 geeft achtergrondinfor-
matie over de epidemiologie van nierziekten in Nederland en beschriift de belangrijkste
nierfunctievervangende behandelingen. Tevens biedt dit hoofdstuk een introducde op de
onderzoeksvragen die in de verschillende hooidstukken 2an bod komen.

Hoofdstuk 2 gaat over het meten van de kwaliteit van leven bij nierpatiénten. Het geeft
de resultaten weer van een systematisch literatuuronderzock op het terrein van gezondhei-
dsgerelateerde kwaliteit van leven van nierpati€nten, Dit literatuuronderzoek richt zich op
zes bekende instrumnenten om de kwaliteit van leven te meten. Alleen toepassingen van die
meetinstrumenten bij nierpatiénten ziin meegenomen. Vier van de zes meetinstrumenten
zijn gezondheidsprofielen (Short-Form 36, Notungham Health Profile, Sickness Impact
Profile en Quality of Life Index), waarbij aan de patiént gevraagd wordt om op een aantal
aspecten van kwaliteit van leven aan te geven hoe goed of slecht het met hem of haar gaat.
De twee andere meetinstrumenten (Time Trade Off en Standard Gamble) zijn instru-
menten om de subjectieve waardering van de patiént voor zijn of haar gezondheidstoestand
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te meten. Aan de respondent wordt gevraagd om aan te geven hoe deze zijn of haar
gezondheid waardeert, Daarvoor wordt gebruik gemaakt van een vraag- en antwoordspel,
waarbij de keuzes die de respondent maakt geacht worden de onderliggende waardeting
voor zijn of haar gezondheidstoestand te reflecteren. Dergelijke metingen worden ook wel
utiliteitsmetingen genoemd.

Relevante studies voor het literatuuronderzoek werden geidentificeerd met behulp van
bibliografische databases. Op basis van vooraf geformuleerde kwaliteitseritetia bleven 57
van de 114 gevonden studies over voor dit literatuuronderzock. De voornaamste conclusies
ervan zijn: {1} dat voor de toepassing van de zes meetinstrumenten bij nierpadénten de
methodologische eigenschappen van Short-Form 36 en Sickness Impact Profile het best
zijn gedocumenteerd, (2) dat de gezondheidsgerelateerde kwaliteit van leven van patiénten
met nierinsufficiénte slechter is dan die van groepen uit de algemene populatie, vooral voor
wat betreft de fysieke component van kwaliteit van leven, (3) dat een hogere leefujd en de
aanwezigheid van andere ziekten sterke determinanten zijn van een lagere kwaliteit van
leven, en (4) dat de kwaliteir van leven van patiénten die een niertransplantatie hebben
ondergaan beter is dan die van dialysepatiénten, maar dar tussen de verschillende dialyse-
behandelingen geen dutdelijke verschillen in kwaliteit van leven worden gevonden.

Hoofdstuk 3 beschrijft de resultaten van cen cohortstudie naar de kwalireit van leven van
69 haemodialysepatiénten en 66 peritoneale dialysepatiénten die aan NECOSAD-TAS
meededen. De kwaliteir van leven werd geévalueerd met twee gezondheidsprofielen (Short-
Form 36 en EQ-5D,,,510) en twee waarderingsmethoden (Standard Gamble en Time Trade
Off). De EQ-Smeﬁ]c is een veelgebruikt mstrument om de gezondheidstoestand te meten,
maat werd niet eerder bij nierpatiénten tocgepast. Ook zijn er weinig studies gepubliceerd
waarbij zowel gezondheidsprofielen als waarderingsmethoden gelijktijdig worden gebruike
om de kwaliteit van leven van één groep patiénten te beschrijven. Daarom was het voor-
naamste doel van dit onderzoek om de relatie te bestuderen tussen informatie die respec-
tevelijk met behulp van gezondheidsprofielen en waarderingsmethoden verkregen wordt.
Andere doelen van het onderzock waren de vergelijking van de kwaliteit van leven van beide
groepen dialysepatiénten onderling en die van dialysepatiénten met leeftijdgenoten uit de
algemene populatic. Ook werd de relatie tussen socio-demografische kenmerken van
patiénten, patiéntgerelateerde en behandelingsgerelateerde variabelen en kwaliteit van leven
onderzocht. De gezondheidsprofielen lieten zien dat dialysepaciénten op een aantal ter-
reinen van kwalitelt van leven aanzienlijke problemen kennen. De scores op de waarder-
ingsmethoden waren echter hoger dan cerder in de literatuur beschreven. De correlatie
tussen de scores op de gezondheidsprofielen en de scores op de waarderingsmethoden was
zwak tot matig, Beide vormen van kwaliteit van leven uitkomsten konden niet goed worden
verklaard door de onderzochte achtergrondkenmerken. Ook waren er geen significante ver-
schillen in Lewaliteit van leven tussen de beide groepen dialysepatiénten. In hoofdstuk 3
wordt de conclusie getrokken dat gezondheidsprofielen en waarderingsmethoden verschil-
lende aspecten van kwalitejt van leven representeren. Een slechte gezondheidsstatus hoeft
blijkbaar niet gereflecteerd te worden in een waardering voor de kwaliteit van het leven.
Aanpassing {coping) en preferenties voor andere zaken dan gezondheid alleen lijken de
waardering voor de kwaliteit van het leven veel sterker te beinvloeden dan de scores op de
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gezondheidsprofielen. In klinisch onderzoek is de meerwaarde van toepassing van patént-
waarderingen voot de kwaliteit van het leven boven het gebruik van gezondheidsprofielen
daardoor waarschijnlijk beperke.

De kwaliteit van leven van patiénten die behandeld worden met autornatische peritoneale
dialyse (APD) is het onderwerp van Hoofdstuk 4, Omdat APD een relatief nieuwe vorm
van peritoneale dialyse is zijn hierover nauwelijks kwaliteit van leven gegevens beschikbaar.
Daarom 1s het lastic om kwaliteit van leven overwegingen mee te nemen bij de thera-
pickeuze. De doelstellingen van het in dit hoofdstuk beschreven onderzoek zijn: (a) de
kwaliteit van leven van APD paténten te beschrijven, (b) deze te vergelijken met de lewaliteit
van leven van paténten die behandeld worden met continue ambulante peritoneale dialyse
(CAPD), (c) de relade tussen kwaliteit van leven en achtergrondkenmerken te onderzocken.
De onderzochte groep bestond uit 37 APD patiénten uit drie Nederlandse dialysecentra en
59 CAPD pati€nten die aan NECOSAD-TAS meededen. De gebruikte kwaliteit van leven
meetinsttumenten waren hetzelfde als in het in hoofdstuk 3 beschreven onderzoek. Het
{ysieke funcdoneren van zowel APD als CAPD patiénten was slechrer dan dat van de ref-
erentiegroep uit de algemene populatie, maar qua psychologisch functioneren werden geen
verschillen met de algemenc populatie gevonden. Multivariate analyses lieten zien dar de
mentale gezondheid van APD patiénten beter was dan die van CAPD padénten. Daarnaast
waren APD paténten minder angstig en depressief dan CAPD patiénten. Qua fysiek func-
doneren en op het gebied van zowel emotionele als fysieke rolfuncties werden geen ver-
schillen tussen beide groepen gevonden. Achtergrondvariabelen die geassocieerd waren met
kwaliteit van leven uitkomsten waren leeftijd, het aantal bijkomende ziekten en de primaire
nierziekte. De conclusie die in hoofdstuk 4 getrokken wordt is dat de kwaliteit van leven van
APD patiénten op zijn minst gelijk is aan die van CAPD patiénten.

In Hoofdstuk 3 worden de economische aspecten van behandeling van niesfalen geintro-
duceerd. In dit hoofdstuk wordt een systematisch literatuuronderzoek gepresenteerd van
alle goede economische evaluaties van nietfunctievervangende behandelingen die gepub-
liceerd werden tussen 1988 en 2000. Her doel hiervan was om de stand van zaken op het
gebied van onderzock naar kosten en effecten van nierfunctevervangende behandelingen
weer te geven en om de methodologische kwaliteir van dit onderzoek te beoordelen. Van
de ruim 1760 referentes die ik vond in zes bibliografische bestanden, werden 127 relevante
publicaties beoordeeld met behulp van een kwaliteitsbecordelingssysteem. Stechts 11 stud-
ies bleken op de meest essentéle punten aan de eisen die san economisch evaluatieonder-
zoek gesteld mogen worden te voldoen. De grootste manco’s in de niet geselecteerde stad-
ics bleken op het gebied van het kostenonderzoek te liggen; zo werd er vaak niet gediscon-
teerd en ook werd het opportunitelitskostenbeginsel niet roegepast. Vrijwel alle onderzochte
studies concludeerden dat niertransplantatie en CAPD de meest kosten-effectieve behan-
delvormen zijn. De interpretatie van de conclusies in de 11 studies wordt echter bemoeil-
ijkt doordat vrijwel nooit rekening gehouden werd met het feit dat de verschillende behan-
delvormen worden gebruikt voor patiéntengroepen die vaak heel verschillend zijn qua
leeftijd, aantal en aard van bijkomende ziekten en gezondheidssratus.

Hoofdstuk 6 beschrijft de maatschappelijke kosten en ziektelast van terminale nierinsuf-
ficiéntie in Nederland. In dit hoofdstuk wordt een raming gemaakt van het aantal Disability
Adjusted Life Years (DALY’) dat hiermee samenhangt. Tevens wordt een raming gemaakt
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van de ontwikkelingen in aantallen patiénten en maatschappelijke kosten van behandeling
van mierziekten tot aan het jaar 2003, De kosten van vijf verschillende vormen van dialyse
en niertransplantatie en de kosten van overgang naar een andere behandelvorm werden ger-
aamd met gegevens uit NECOSAD-], aanvullende dataverzameling in een aantal dialyse-
centra, gepubliceerde data en een interview met 165 dialysepatiénten, De Nederlandse reg-
istratie van niervervangende behandelingen (Stichting Renine) leverde gedetailleerde
gegevens uit 1994 over het aantal nieuwe en bestaande Nederlandse patiénten per behan-
delvorm en over het voorkomen van wisselmgen tussen de diverse behandelvormen. Deze
epidemiologische gegevens werden gecombineerd met de opgestelde kostenraming per
behandelvorm en de kosten van verandering van therapievorm om de totale disecte gezond-
heidszorgkosten van nierfunctievervangende behandelingen 1n 1994 te ramen. De kosten
van nierfunctievervangende therapie variéren van NLG 18000,- (€ 8182,-) voor niertrans-
plantie tot NLG 142000,- (€ 64545,-) voor passieve centrum haemodialyse (een vorm van
centrum haemodialyse waarbij alle noodzakelijke handelingen door verpleeghundigen wor-
den verricht), per patiént per jaar. De totale directe medische kosten van zorg voor nier-
patiénten waren 584 miljoen guiden (€ 265,45 miljoen) in 1994, ofiewel ongeveer 1% van
de totale uitgaven aan gezondheidszorg in dat jaar. Kosten van productieverliezen als gevolg
van de nierziekte werden geraamd op ongeveer 3,5 miljoen gulden (€ 1,59 miljoen),
Nierziekten waren geassocieerd met een verlies van 14000 DALY’s in dat jaar. DALY is cen
maat waarmee aangegeven kan worden hoe groot de volksgezondheidslast is van een
bepaalde ziekte, in vergelijking met andere zicktes. De volksgezondheidproblematiek als
gevolg van nierziekten blijkt vergelitkbaar te zijn met die van bijvoorbeeld AIDS, influenza
en schizofrenle. Naar verwachting zullen er in her jaar 2003 ongeveer 11500 panénten met
nierfunctevervangende therapie behandeld worden, en zullen de maatschappelijke kosten
van nierziekten oplopen tot circa 900 miljoen gulden (€ 409 miljoen). De conclusie van dit
onderzoek is dat nierinsufficiéntie in Nederland een belangrijk gezondheidsprobleem is met
een aanzienlitk verlies aan DALY’ en hoge kosten voor de samenleving,

Hoofdstuk 7 behandelt de kosten-effectviteit van niervervangende behandelingen. Voor
deze studie werden gegevens verzameld over de kosten van vijf verschillende dialysebe-
handelingen. COrm het effect van de verschillende behandelingen in kaart te brengen werden
de gegevens die over de kwaliteir van leven van patiénten verzameld zijn (zie hoofdstulken
3 en 4) gecombineerd met gegevens over de overlevingsduuy van patiénten en de “technis-
che ovetlevingsduur” van behandelingen (dit is de tijdsduur totdat cen definitieve overstap
naar cen andere behandelingsvorm words gemaakt). Deze gegevens werden verkregen van
de Stichting Renine, die een registratie bijhoudt van alle nierfuncoevervangende behan-
delingen die in Nederland worden uitgevoerd. Met behulp van een Markov-keten model
werd de kosten-effectiviteit en kosten-utiliteit van alle niervervangende behandelingen,
inclusief transplantatie, geraamd over de vijfjaarspesiode 1997-2001. Uitgangspunt van deze
modelleringsexercitie waren de empirische gegevens over nierfunctievervangende behan-
delingen in Nedetland per 1 januari 1997, Op geaggregeerd niveau bleck haemodialyse de
behandeling te zijn met de hoogste kosten-effectiviteitsrato (dat wil zeggen de hoogste
kosten per gewonnen levensjaar), terwijl CAPD en niertransplantatie relanef lage kosten-
effectiviteitsrato’s hadden. Met behulp van het Markov-keten model werd onderzocht of
beleid gericht op substitutie van patiénten: van duurdere naar goedkopere behandelvormen
invloed zou hebben op de kosten-effectiviteit en kosten-utiliteit van het totale Nederlandse
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nlervervangingsprogramma. Deze studie wees uit dat dergelijk beleid waarschijnlijk weinig
zal verbeteren aan de totale kosten-effectiviteit van nierfunctievervangende behandelingen,
omdat in Nederland reeds een relatef groot deel van de patiénten behandeld wordt met de
meer kosten-effectieve bhehandelvormen zoals CAPD, Slechts een drastische verhoging van
het aantal transplantaties zal de doelmatigheid van het Nederlandse niervervangingspro-
gramma verbeteren. Er zijn echter veel landen waar haemodialyse de enige of verreweg
belangrijkste behandelvorm voor nierfalen is. In deze landen zou dergelitk substitutiebeleid
wellicht de kosten-effectiviteit van het totale behandelprogramma kunnen doen toenemen.

In Hoofdstuk 8 keren we weer rerug naar het thema kwaliteit van leven. In dit hoofdstuk
gaat het om de vraag wat de gevolgen zijn van het gebruik van patiéntwaarderingen (zoge-
naamde patiénrutiliteiten) in evaluaticonderzoek. Het idee voor dit hoofdstuk werd geboren
uit de observare dat patiénren uit alle dialysegroepen ongeveer dezelfde Time Trade Off en
Standard Gamble scores hadden, terwiil de waarderingen van buitenstaandets (groepen uit
de algemene populatie) voor de gezondheidstoestand van die verschillende patiénten-
groepen wel degelijk heel verschillend waren. Allereerst wordt in dit hoofdstuk een samen-
vatting gegeven van de bestaande literatuur op het terrein van waarderingsverschillen voor
de eigen dan wel een hypothetische gezondheidstoestand, zowel tussen groepen patiénten
onderling als tussen patiénten en buitenstaanders. Een buitenstaander kan zowel cen
volledig gezond persoon zijn als een patént die een andere dan zijn eigen gezondheidstoe-
stand waardeert. Voorts worden twee empirische studies gepresenteerd waarblj pacént-
waarderingen vergeleken worden met waarderingen van buitenstaanders. In de eerste studie
werd aan dialysepatiénten en gezonde studenten gevraagd om hypothetische gezondheid-
stoestanden te waarderen met behulp van Standard Gamble en Time Trade Off. Patiénten
gaven hogere waarderingen aan deze hypothetizche toestanden dan studenten. In de tweede
studie werd aan vier groepen dialysepatiénten, die allen met een andere vorm van dialyse
behandeld werden, gevrasgd om hun eigen gezondheidstoestand van dat moment te
waarderen met Time Trade Off, Standard Gamble en een Visueel Analoge Schaal (EQyag).
Tevens werd gevraagd om de eigen gezondheidstoestand te beschrijven met behulp van het
EQ-5D 51 Gebaseerd op die door de patiént zelf beschreven gezondheidstoestand wer-
den voor de vier dialysegroepen EQ-5DD; .. waarden berekend. EQ-5D, ., waarden weer-
spiegelen de waarderingen van de algemene populatie voor bepaalde gezondheidstoes-
tanden die beschreven worden met het EQ-5Dp 051 Er werden verschillende beschikbare
EQ-51 ¢ waarden gebruikt, afkomstg van populatiestudies uit verschillende Europese
landen en gebaseerd op verschillende meetmethoden, zeals Time Trade Off en Visueel
Analoge Schaal. Op basis van de EQ-512, 4. Time Trade Off waarderngen kon cen ran-
gorde in de vier dialysegroepen aangebracht worden die overeen kwam met klinische obser-
vaties. Op basis van de directe patiéntwaarderingen {ook Time Trade Off) was echter geen
onderscheid tussen de vier behandelgroepen te maken. Waar buitenstaanders (ic. de
algemene populatie) vrijwel de hele beschikbare schaal gebruiken voor de waardering van
de verschillende gezondheidstoestanden, worden de waarderingen van patiénten gecom-
primeerd in het bovenste gedeelte van de schaal, het gedeelte waarin de betere gezondhei-
dstoestanden zich bevinden. Dit zou het gevolg kunnen zija van succesvol coping gedrag
van patiénten. Deze resultaten suggereren dat buitenstaanders beter in staat zija om
gezondheidstoestanden te onderscheiden in termen van kwalitelt van leven dan de patign-
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ten zelf. Het gebrek aan sensitviteit van patiéntwaarderingen voor kwaliteit van leven
beperkt de toepassing van patiéntwaarderingen. Gebruik hiervan als primaire uitkomstmaat
bij economisch evaluadeonderzoek moet dan ook worden ontraden.

I Hoofdstuk 9 worden de belangrijkste bevindingen van de verschiliende studies uit dit
proefschrift samengevat en bediscussieerd. Ook worden aanbevelingen voor verder onder-
zoek gedaan. De resultaten van dit onderzoek laten weinig verschillen in kwaliteit van leven
zien tussen haemodialyse en petitoneale dialyse patiénten. De kwaliteit van leven van dialy-
sepatiénten, zoals gemeten met gezondheidsprofielen, Is aanmerkelijk lager dan de kwaliteit
van leven van leeftijdgenoten wit de algemene populatie. Ondanks de problemen op het
gebied van kwaliteit van leven werden voor alle patiéntgroepen hoge waarderingen voor de
kwaliteit van het leven gevonden.

Hoewel dat formeel niet de bedoeling s, meten de waardetingsmethoden meer dan de
waardering voor de gezondheidsgerelateerde kwaliteit van leven alleen. Dit zou de kloof
tussen de uitkomsten van de gezondheidstoestandmeting en de waarderingsmethoden kun-
nen verklaren. Persoonlijke omstandigheden en karakteristicken, waaronder coping gedrag,
familieomstandigheden en religie, hebben invloed op Time Trade Off en Standard Gamble
scores. Dit bemoeiliikt de interpretatie van padéntwaarderingen en mede daztom zou het
gebruik van patiéntwaarderingen in (economisch) evaluadeonderzoek moeten worden
afgeraden. Een studie naar de maatschappelijke kosten van nierziekten liet zien dat nietbe-
handelingen in Nederland leiden tot hoge maatschappelijke kosten en een flinke zicktelast.
Uit een scenarjostudie bleek dat er weinig ruimte is voor verdere verbetering van de kosten-
effectiviteit van het totale nierbehandelprogramma in Nederland. Alleen een drastische ver-
hoging van het aantal niertransplantaties kan de doelmatigheid van nierfunctievervangende
behandelingen in Nederland verder verbeteren. Nader onderzeek is nodig om op te
helderen waarom de Standard Gamble en Time Trade Off scores van Nederlandse nier-
patiénten hoger zijn dan die van nierpatiénten uit andere landen. Op het terrein van
kostenonderzoek is er behoefte aan verbeterde kostenramingen, in het bijzonder op het nu
nog onontgonnen gebied van directe kosten buiten de gezondheidszorg, zoals kosten van
informele zorg voor nierpatiénten. Verder zouden toelkemstge economische evaluaties zich
moeten tichten op de kosten-effectiviteit van niervervangende behandelingen voor speci-
ficke groepen patiénten met vergelijkbare achtergrondkenmerken.
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APD

CAPD

CBA

CCPD

CEA

CMA

CUA

DALY
EDTA ERA

EQ-5D
EQ-5Dysg
EQ-5D
ESRD
FCHD
HD
HHD
HRQOL
HYE

ICD-9

KVZ

LCHD

LMR

MCS (SF-306)
MTA
NECOSAD-I

profile

NECOSAD-TAS

NHP
NLG
PCS (SF-36)
PD
QALY
QLI
RENINE
RRT
SP-36

SG

SIP

TTO

TX

Abbreviations

Automated Peritoneal Dialysis

Continuous Ambulatory Peritoneal Dialysis
Cost Benefit Analysis

Continuous Cycling Peritoneal Dialysis

Cost Effectiveness Analysis

Cost Minimisation Analysis

Cost Unlity Analysis

Disability Adjusted Life Year

European Dialysis and Transplant Association - European Renal
Association

EBuroQol-5D Instrument

EQ-5D Visual Analogue Scale

EQ-5D classification system

End Stage Renal Disease

Full Care Centre Haemodialysis

Haemodialysis

Home Haemodialys:s

Health Related Quality of Life

Healthy Years Equivalent

Internatonal Classification of Diseases-9th revision
Kosten van Ziekten Studie

Litmited Care Centre Haemodialysis

Landelijke Medische Registratic

Mental Compenent Summary score

Medical Technology Assessment

Netherlands Cooperadve Study on Adequacy of Dialysis - 1
Netherlands Cooperatdve Study on Adequacy of Dialysis -
Technology Assessment Study

Nottingham Health Profile

Dutch guilder

Physical Component Summary score

Peritoneal dialysis

Quality Adjusted Life Year

(Spitzer’s) Quality of Life Index

Renal Replacement Registry of the Netherlands
Renal Replacement Therapy

Short-Form 36

Standard Gamble method

Sickness Impact Profile

Time Trade Off method

(Kidney) Transplantation
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Dankwoord

Degenen die mij goed kennen hebben mij vaak horen fulmineren tegen de cliché dankwo-
orden waarmee de meeste proefschrifter worden besloten. Hoe kon ik vermoeden dat er
aan het eind van zo’n promotietraject cen oprecht verlangen bestaat om enkele mensen te
bedanken voor de rol die zij hebben gespeeld? Het in dit proefschrift beschreven onderzoek
is het derde onderzoek waaraan ik begon mer de intentie daarop te promoveren. Over de
tisico’s van technology assessments binnen klinisch patiéntgebonden onderzoek zou ik
eventueel een vierde onderzock kunnen wijden. Eventueel..., maar voorlopig toch maar
even riet,

Omdat mijn promotetraject (heel) wat meer jaren omvat dan de jaren waarin ik aan het
in dit proefschrift beschreven onderzoek heb gewerkt, wil ik hier graag de mensen
bedanken die in dat lange rraject belangrijk voor me waren.

Professor David Banta, jij begeleidde me bij mijn afsmadeeronderzoek in Maastricht en tij-
dens mijn eerste jaren in Rotterdam. Toen de onderzocken nict liepen zoals gepland schei-
dden onze wegen zich in professioncle zin, maar ik ben je altijd als mijn leermeester blijven
beschouwen. We zullen elkaar in Rugay en Villiers-le-Bois blijven treffen in onze liefde voor
iekker eten en goede wijn en onze vtiendschap voor elkaar. Ik ben blij dat je op 17 oktober
in de promotiecommissie zitting wilt nemen.

ok mijn promotor, prof.dr Frans Rutten, en co-promototen dr. Frank de Charra en dr.
Hans Jager wil ik op deze plaats graag bedanken, Frank, dat ik bijna 9 jaar in jouw groep in
Rotterdam heb gewerkt aan veel uiteenlopende en interessante onderzoeken is te danken
aan jouw onuitputtelijke vermogen om aldjd wel weer ergens een onderzoekssubsidie los te
peuteren. Frans, jij raakte pas later bij dit onderzoek betrokken, maar je hebt altijd con-
structef meegedacht en snel je opbouwende commentaar op concepten gegeven. Hans,
ock voor jou geldt dat je pas wat later, toen ik bij het RIVM ging werken, bij dit onderzoek
betrokken raakte. juist daardoor kon je echter krigsche vragen stellen en af en toe de vinger
op de zere plek leggen. Ik wil jullic alledrie heel hartelijk danken voor jullie bijdragen aan
dit proefschrift.

Baxter Nederland en de Niersdchting dank ik voor de financiering van delen van dit
onderzoek. Qok al worden de leden van het NECOSAD-] tearm in de acknowledgements
van de verschillende hoofdstukken reeds genoemd, graag wil ik hier met name Roos Wisse,
Barbara Nijman en Rita Morren nog eens bedanken voor het interviewen van de patiénten.
Zoveel patiénten had ik in mijn eentje nooit kunnen interviewen! De patiénten hebben een
zeer belangrijke bijdrage aan dit onderzoek geleverd door belangeloos met ons te willen
praten over hun kwalitelz van leven en allerlel aanverwante onderwerpen. De trelkers van
het NECOSAD-I ondetzock, prof.de. Ray Kredier en dr. Els Boeschoten, dank ik voor de
bereidheid om het onderzoek uit te breiden met een technology assessment component.
Co-auteurs, hartelijk dank voor het meedenken, meelezen en het opbouwend commentaar
dat ik kreeg op de concept ardkelen.

Hans Linders en jan van Busschbach, samen begonnen we als AIO% in Rotterdam. We
vormden een hechte drieéenheid, samen stonden we sterk. Zo’n acht jaar nadar ik jullie
paranimf mocht zijn, staan jullie mij nu bij. Eindelijk kan de rok weer uit de kast! Jullie bei-
den dank ik voor jarenlange steun en vriendschap. Jules van Horen heeft de vormgeving van
mijn proefschrift verzorgd. En het is mooi geworden! Bedankt! Rianne de Wit, aan het eind
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van het lange promotietraject was jij als “proefschrift pitbull” werkelijk belangrijk, ja, onmis-
baar. Je hebt me continue gesumuleerd om door te gaan en het af te maken. Onze vele geza-
menlijke schrijfweken, jij aan jouw proefschrift en ik san het mijne, waren altijd productef
en bovendien zeer genoeglijk. Als jij me niet zo vaak had “gedwongen” om tijd vtij te maken
voor het proefschrift dan was het werk echt in de la blijven liggen. Rianne, ock al sta ij op
17 oktober niet aan mijn zijde, weet dat ik je als paranimf voor het leven beschouw! Zullen
we onze schrijfweken zo nu en dan gewoon maar voortzetten en champagne aan de door
jou beschreven gouden formule toevoegen?

Familie, vrienden en collega’s, wat heerlitk dat het “p-woord” voortaan volmondig uitge-
sproken mag worden. Dank voor jullie continue interesse en steun! Lucas, al vijftien jaar
mijn lief, wat is het leven leuk met jou!

Waarmee dit toch nog een cliché dankwoord werd. . ... Het zij zo!

Utrecht, augustus 2002
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