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Chapter 2

INTRODUCTION
Quality of life (QL) issues are now recognised as important outcome measures in health care,
cost-effective analyses of the efficacy of medical care and clinical trials, and therapeutic
interventions for chronic conditions, including end-stage renal disease (ESRD). QL also factors
1

in the decision-making process for dialysis treatment selection. The past decade has seen a
tremendous surge in research publications that have included measures of QL. A search on
PubMed in March 2007 using the terms ‘quality of life’ and ‘dialysis’ yielded 1951 publications of
which 1330 were published within the last 10 years. Haemodialysis (HD) is still the primary focus
of treatment in many of these studies; only a relatively low number of studies examine quality of
life in patients on peritoneal dialysis (PD). PD has less research compared to HD because it is a
newer therapy and until recently, has been limited to selected ESRD patients requiring dialysis.
With the increased incidence of ESRD worldwide due to an aging world population, and the
increasing prevalence of comorbid diseases,2-5 the demand for renal replacement therapy (RRT)
is also on the rise. Advances in RRT techniques such as PD have not only improved survival6
but PD is also now regarded as a viable option for the elderly and patients with more comorbid
medical conditions.7-10 Nevertheless, PD remains intrusive and burdensome on patients’ lives.
With patients on PD now living longer, their perceptions of the effect of PD treatment on their
survival and quality of life should also be an important consideration in their clinical
management.
Our chapter discusses 1) the complexity involved in the definition of QL; 2) the various
instruments used in QL assessment with PD patients; 3) the psychometrics of QL instruments; 4)
determinants of QL in PD patients, and 5) recommendations for future direction in the
assessment of and interventions aimed at improving QL in PD patients.

DEFINITION OF HEALTH-RELATED QUALITY OF LIFE
Defining QL is complex as it can encompass a wide range of factors including psychological,
cognitive, social, economic, political, cultural, spiritual, and physical factors.11 The World Health
Organization (WHO)12 defines health as ‘a state of complete physical, psychological and social
well-being and not merely the absence of disease or infirmity.’ Whilst specifying the important
domains of QL, the WHO definition is too broad and simplistic, implicitly covering dimensions
22
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such as education opportunities, social freedom or economic development opportunities which
are not of direct clinical relevance or concern when assessing treatment outcomes of chronically
ill patients. Of pertinence to patients and health care providers are aspects of QL related to
health or health-related quality of life (HRQL), namely the physical, psychological, and social
functioning domains. However, the definition of HRQL in clinical research is still debated.
Schipper et al11 conceptualised HRQL as ‘the functional effect of an illness and its consequent
13

therapy upon a patient, as perceived by the patient.’ (p. 16). Patrick and Erickson

defined

HRQL as a ‘value assigned to duration of life as modified by the impairments, functional states,
perceptions, and social opportunities that are influenced by disease, injury, treatment, or policy’.
Wilson and Cleary14 formulated HRQL as a continuum of biological/ physiological factors at one
end, and increasing in complexity to include measures of physical functioning and psychological
well-being at the other end. The relationships between these factors are mediated by personal
and environmental factors. Figure 1 provides a schematic representation of the relationships
between the factors, as proposed by Wilson & Cleary.14
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Figure 1. Conceptual model depicting relationships between patient outcome variables in HRQL
(Wilson & Cleary, 1995, pg 60)
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This lack of consensus on the definition of HRQL is also present in ESRD research on this
topic.15 Early research into HRQL of dialysis patients had focused physical functioning as an
outcome measure,16 before evolving into multidimensional assessments to include other aspects
such as social and psychological functioning.17 Recent studies have also addressed the
perceptions of dialysis patients of their illness and treatment as determinants of HRQL.18
A criticism of global health scores generated from multidimensional assessments is that they
1

might not reflect a patient’s actual HRQL. For example, an ESRD patient with an amputation
might describe poor physical functioning but who is otherwise having a better QL after starting
dialysis, will have a low global QL score due to the poor physical functioning. Also most HRQL
measures are not patient-centered as the domains being assessed might not be of critical
relevance to the patients, or patients’ choice of answers could be restricted.
16

Unruh

1;16

Kalantar-Zadeh &

envision a more patient-centred approach to HRQL assessment in which patients

themselves determine the HRQL domains most salient to them, and information on these
domains are then elicited, for example, via semi-structured interviews, as in the Schedule of
Evaluation of Individual Quality of Life – Direct Weighted (SEIQoL-DW).19 The SEIQoL-DW
assesses not only the level of patients’ functioning, but patients nominate and rate the areas of
HRQL of importance to them. Kalantar-Zadeh and Unruh16 described that a small sample of
dialysis patients using the SEIQoL-DW identified HRQL domains often not captured in the SF-36
as being important such as family, marriage, sexual functioning, and spirituality.

PSYCHOMETRICS OF HRQL MEASURES
Given the multidimensional and subjective nature of (health related) quality of life, assessment of
HRQL can be challenging, and selection of a suitable HRQL measure from the many that have
been developed can be daunting. A HRQL measure can consist of a single item, such as a
global health item

20

or more common are measures made up of several items or questions.

21-23

These items can be added up to form domains or dimensions, which are aspects of HRQL of
interest that are being measured. Therefore, HRQL measures can also be single or multidimensional.
Distinction should also be made if a measure is used for discriminative or evaluative purposes.24
A discriminative measure aims to differentiate HRQL between individuals or groups, whilst an
evaluative measure is used to detect change in HRQL over time. An example of both a
24
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discriminative and evaluative measure is the Short-Form 36 (SF-36).23 A comparative study
using the SF-36 showed that patients with a kidney transplant, HD, and PD had poorer HRQL
compared with the normal controls, but that kidney transplant patients reported better HRQL
when compared with either HD or PD patients.25 The SF-36 has also been used in large cohort
studies such as the Netherlands Cooperative Study on the Adequacy of Dialysis (NECOSAD) to
assess changes in HRQL in dialysis patients over time.26
Depending on the purpose of its use, the hallmarks of a good HRQL measure are its
reproducibility and its accuracy in measuring what it claims to measure.

27

Both the reproducibility

and accuracy of a measure can be evaluated on its psychometric properties such as reliability,
validity, responsiveness, interpretability, and ease of administration.
RELIABILITY
Reliability refers to the consistency of a measure. There are several estimates of reliability.
Internal consistency refers to the homogeneity of a measure and is indicated by the correlation
between items in the scale, or within a scale domain.28 When using an observer-rated or proxyassessed measure of HRQL, the inter-rater or inter-observer reliability of the measure should be
determined to ensure a consistency of ratings that different raters and observers might give to
the phenomenon being observed.29 The kappa statistic is often used to determine agreement for
measurements collected on nominal or ordinal scales, whilst the intraclass correlation indicates
agreement for measurements made on a continuous scale.30;31
Test-retest reliability refers to the consistency of results when the measure is repeatedly
administered at different time-points to the same individual. As is with inter-rater reliability, testretest reliability can be established with the kappa statistic. Multi-item measures should have
good internal consistency reliability to ensure there is agreement between items on the
measured domain. Internal consistency is indicated when a commonly used estimator, the
Cronbach alpha is above 0.70.32
VALIDITY
A HRQL instrument is considered valid if it measures what it is designed to measure. Types of
validity include criterion validity, content validity, and construct validity. Criterion validity is the
most difficult to establish with HRQL measures as it requires the measure to be compared to a
‘gold standard’, for which none exists in HRQL assessment. Content validity refers to the
comprehensiveness of the items in sampling the domain of interest.33 Construct validity is
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established by comparing results between different measures that are supposed to measure
similar constructs, and the extent these results are consistent with theoretically hypothesised
relationships between the measure and the patient group.27;34
RESPONSIVENESS
When using HRQL as an outcome measure of therapeutic efficacy, it is of clinical interest to
determine treatment effects on HRQL over time. Therefore, a responsive HRQL measure has to
be sensitive in detecting clinically relevant changes over period of follow-up. Related to the
sensitiveness of a measure, is the issue of floor and ceiling effects. Presence of such effects
especially at the baseline measurement reduces the responsiveness of the measure, as it will be
less sensitive in detecting changes in patients’ HRQL.35 Responsiveness can be evaluated with
the effect size, standardised response mean and/or the responsiveness statistic.1;36
INTERPRETABILITY
Interpretability refers to the ease from which clinically meaningful information can be derived
from quantitative HRQL results.27;33 A score obtained in a discriminative study should signify
whether that individual has normal, mild, moderate or severe impairment in HRQL. Likewise in
evaluative studies, changes in HRQL score (even if small in magnitude) should be interpretable
in terms of its clinical significance. The baseline measurement should be considered when
interpreting change in patients’ HRQL scores.37 A small change in a patient with very low
baseline functioning might be more clinically important compared to a higher functioning patient
registering the same magnitude of change.

METHOD OF ADMINISTRATION, LENGTH, COST OF ADMINISTRATION
The mode of administration is an important consideration when collecting HRQL data as it can
influence the response rate. Table 1 summarises the strengths and weaknesses of the various
methods of data collection. Interviewer-conducted (either in person or via the telephone)
assessments often generate higher adherence compared to self-assessments as response
burden is reduced.27 Non-response bias in interviewer assessment is minimised compared to
self reports as HRQL information from vulnerable subgroups such as the elderly, severely ill,
disabled or those with language/literacy difficulties can be collected.38 Data quality in interviewer
assessments can be better than that of self-reports as interviewers can prompt or probe for
further details.39 Another advantage of interviewer assessment is that longer questionnaires are
26
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also more feasible as respondent burden is reduced. A randomised trial with community-dwelling
elderly women on length of questionnaire and response rate demonstrated that an increase in
length of questionnaire decreased the response rate.40 However, interviewer-conducted
assessments are resource-intensive, incurring higher costs and requiring more time. A study
comparing mailed surveys and telephone interviews on the SF-36 reported that telephone
interviews were 77% more expensive than the mailed survey.41 There is also a possibility of
41

underreporting of sensitive items in interviewer assessments.

Self-reports are cost-efficient and

afford a modicum of response anonymity to sensitive questions. Although response rate to
mailed questionnaires are higher, these mailed self-reports have also more missing data.

41

Computer-based adaptive HRQL measures, using multi-media technology could bridge the gap
of assessing vulnerable groups, collect precise and practical information for clinical use, and
remain cost-effective.42-44

Table 1. Modes of administration of HRQL measures
Mode of administration

Strengths

Weaknesses

Interviewer

Good response rate; minimizes missing
items and errors of misunderstanding

Resource-intensive, high cost;
decrease willingness to reveal
problems or sensitive issues; limited
format of instrument

Telephone

Minimizes missing items and errors of
misunderstanding; less resource-intensive
than interviewer-conducted assessment

Underreporting of sensitive issues

Self

Cost efficient; involves patient with research
and clinical care, empowerment

Issue of non-compliance, missing
items, misunderstanding

Proxy

Reduce response burden on target group

Possible differences in perceptions
from target group

Computer-based

Able to tailor individual questionnaires by
branching, time efficient, assess vulnerable
subgroups

Limited by access to computers

adapted from ref (27) and ref (43)

MEASURING HRQL IN PD PATIENTS
HEALTH PROFILES
A wide variety of health profiles used to evaluate HRQL in ESRD patients have been adequately
discussed in other reviews.16;17;34;45;46 Health profiles provide a description of the health status of
an individual based on several HRQL domains. Component scores or a total HRQL scale score
are often generated from health profiles. Health profiles can be generic or disease-specific.
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Generic measures
Generic assessments have been developed for a wide application to different population groups
and allow for comparison of HRQL among different (healthy) populations or patients with chronic
diseases.

27

As generic assessments are by definition not designed to assess HRQL issues
47

specific to a disease, they are less sensitive in detecting changes in HRQL due to treatment.
SF-36

The SF-3623 is a generic multi-dimensional HRQL instrument developed for use with various
populations.

48-50

The SF-36 has 36 items measuring eight dimensions of HRQL: physical

functioning, role limitations due to physical problems, role limitations due to emotional problems,
social functioning, mental health, vitality, body pains, and general health perceptions. Items in
each subscale are added together to form subscale scores, which are transformed to a 0-100
scale, with higher scores indicating a better HRQOL. The eight subscale scores can be further
combined into the physical (PCS) and mental (MCS) component summary score.
The SF-36 is widely applied in comparative studies of HRQL in ESRD patients, and with the
general population.51-53 The psychometrics of the SF-36 are sound. Studies with ESRD patients
show that it has good internal consistency.26;53;54 A large study comparing the HRQL of 16,755
HD and 1,260 PD patients using the SF-36 reported that similar PCS were found in both HD and
PD groups, whilst PD patients scored higher on the MCS compared with HD patients.51 Shorter
versions, the SF-12 and SF-8 have since been developed.28;55 The SF-12 has been used with
dialysis patients.56;57
Nottingham Health Profile (NHP)
The NHP provides a brief assessment of perceived health for use with various populations.58 It
consists of two parts. Part 1 has 38 yes/no items assessing 6 domains: physical mobility, pain,
social isolation, emotional reaction, energy, and sleep. Examples of items include: ‘I am tired all
the time’, ‘Things are getting me down’, ‘I feel I am a burden to people’. Weighted scores with a
range of 0-100 are calculated for each domain, and higher scores are indicative of more
problems in the domain. The second part assesses the impact of health on 7 life areas. Both
parts can be used independently and Part 2 is not scored. A small number of comparative
studies with PD patients have used the NHP.25;59-63 A Dutch study comparing the HRQL of HD
and PD patients in The Netherlands and in Curacao showed only slight differences in HRQL
between the groups as measured with the NHP.59
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Sickness Impact Profile (SIP)
The SIP was developed to assess changes in behaviours as a consequence of illness.64 It
consists of 136 items descriptive of activities of daily living, divided into 12 categories. Patients
endorse statements that best describe them that day and that are related to their health.
Examples of SIP items are: ‘I walk more slowly’, ‘I am going out less to visit people’, ‘I act
irritable and impatient with myself, for example, talk badly about myself, swear at myself, blame
myself for things that happen’. Endorsed items are scored with a numeric scale value reflecting
level of dysfunction; higher scale scores indicate greater dysfunction. In addition to individual
category scores, an aggregate Psychosocial score can be derived from 4 categories, whilst a
Physical aggregate score is calculated from 3 categories. The SIP can be administered by an
interviewer or as a self-report, and takes 20-30 minutes to complete. Although the SIP is a
reliable and valid instrument,28 and has been used with ESRD patients,65 a study comparing the
psychometrics of the SIP and the NHP in a small sample of dialysis patients reported that the
NHP was more feasible to administer as it was shorter and easier to understand, and that the
66

internal consistency of the NHP was slightly better compared with the SIP.
responsiveness of the SIP to detect change has not been well demonstrated.
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Also, the

A short version of

the SIP consisting of 68 items is also available and has been proven to be reliable.67
Disease-specific measures
Specific instruments were developed to assess aspects of HRQL of a disease of interest that are
not or inadequately assessed in generic measures. The decision to use a disease-specific or a
generic instrument depends on the research objectives, as both types of measurements can be
complementary.68 Disease-specific measures in ESRD such as the Kidney Disease Quality of
Life (KDQOL)21 include both generic and disease-specific HRQL aspects. A search on PubMed
showed that no HRQL instruments had been developed specifically for PD patients.
Kidney Disease Quality of Life
The Kidney Disease Quality of Life (KDQOL) instrument is a self-report questionnaire consisting
of 134 items.21 It has the SF-36 as its generic core and is supplemented with items of relevance
to the HRQL of dialysis patients. Disease-specific items assess symptoms/problems, effects of
kidney disease on daily life, burden of kidney disease, cognitive function, work status, sexual
function, quality of social interaction, and sleep. Included are also items relating to social
support, encouragement from dialysis staff, patient satisfaction with care, and a global rating of
health. A shorter version, the KDQOL-SF was subsequently developed in view of the length of
the original version. The KDQOL-SF includes the SF-36 supplemented with 43 disease-specific
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items from the domains identified in the original version.69 The KDQOL-SF is easy to administer,
requiring approximately 16 minutes for completion. The KDQOL-SF is a validated and reliable
instrument,70-73 used widely with both PD and HD patients.74-76 The HRQL of a small sample of
PD patients showed deterioration over a follow-up of 2 years in the KDQOL dimensions of
physical health, mental health, kidney disease issues, and patient satisfaction.77
CHOICE Health Experience Questionnaire (CHEQ)
The CHOICE Health Experience Questionnaire (CHEQ) was recently developed for the Choices
for Health Outcomes in Caring for End-Stage Renal Disease (CHOICE) study.

78

The CHEQ is a

self-report designed to measure HRQL, and also to discriminate between dialysis modality and
dialysis dose on HRQL. It includes the generic measure SF-36, with an additional 6 diseasespecific domains (diet, freedom, time, body image, dialysis access, and symptoms). The CHEQ
consists of 83 items and requires approximately 25 minutes completion time. Although the
reliability and validity of CHEQ have been established,78 this instrument has not been used by
other research groups.
UTILITY/PREFERENCE-BASED MEASURES
Utility or preference-based measures were designed for cost utilities purposes and assess
patients’ preference and values for a health state.79 Patients’ health preferences are combined
into a single indicator, usually a numeric representation of a health between 0 and 1, with 0
being death and 1 having optimal health.80;81 Often regarded as interchangeable, the terms
‘HRQL’ and ‘health status’ however, are conceptually different. A meta-analysis on the
relationship between HRQL and health status concluded that patients determine their HRQL and
health status differently.82 Rating of HRQL is influenced by mental health whilst physical
functioning is more important in patients’ perceptions of their health status. While utility
measures are useful in the analysis of treatment effects and its cost-effectiveness, they might be
inappropriate measures for HRQL.

82

Utility measures are synonymous with

the biomedical

approach of disease, whilst HRQL measures are reflective of a biopsychosocial perspective.83
EuroQol/ED-5D
The EuroQol/EQ-5D provides a descriptive profile from which an index value of health status is
derived.84 It consists of 5 items measuring the dimensions of mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression. Each dimension has 3 possible levels of severity.
Furthermore, patients can rate their health on the Visual Analogue Scale (VAS) which is a
picture of a thermometer calibrated on a scale of 0 (‘worst imaginable health state’) to 100 (‘best
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imaginable health state’). The EuroQol/EQ-5D is easy to administer and is reliable85 for use with
PD samples.76;80;86 A Swedish study using data collected with the EuroQol concluded that PD
had a more favourable cost-utility ratio compared with HD for ESRD patients who have no
contraindications to either of the dialysis therapies.87
Time Trade-Off
The Time Trade-Off (TTO)88 is a utility instrument that measures the number of life years a
person will (hypothetically) exchange for improvement in HRQL. It can be assumed that patients
with poor HRQL will be more willing to have shortened life years in return for improved HRQL
compared to patients with good HRQL. However, studies suggest weak to poor correlations
between health profiles such as the SF-36 and the TTO in dialysis patients.80;89 PD patients
measured on the SF-36 had poor HRQL, whilst high TTO scores indicated that these patients
valued their health status highly.

80

This suggests that the SF-36 and the TTO measure different

aspects of HRQL as impaired physical and mental functioning might not be reflected in the value
patients place on their health.80
PROXY ASSESSMENTS
Proxy reports refer to information collected on behalf of the patient from their family/caregivers or
from the clinical staff. Proxy reports are useful when the patients are too old or young, severely
ill, or have communicative difficulties or cognitive impairments.39 However, the reliability of proxy
reports on a subjective concept like patients’ HRQL has been debated.90 A study on agreement
between nephrologists, nurses and patients on patients’ health rating over time showed lower
correlations between ratings by patients and clinical staff as compared to ratings between clinical
staff.90;91 In general, proxy reports tend to underestimate the HRQL of patients.90;92;93 Agreement
between proxy and self-reports are usually low for HRQL domains with greater subjectivity and
less visibility such as pain intensity, affect or fatigue. Accuracy improves when rating patients’
physical functioning or symptoms.93;94 Proxy assessments of overt aspects of physical
functioning like mobility and activities of daily living, or of symptoms such as nausea and fatigue
show higher agreement probably because these aspects provide visual cues to patients’
experience.90
Karnofsky Index
Originally developed for use with cancer patients undergoing chemotherapy, the Karnofsky Index
(KI)22 is a proxy assessment widely used to evaluate physical functioning in ESRD patients.95;96
The KI is scored on a range of 0-100 on 11 scales, with higher scores indicative of better
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functioning. The KI is not a true measure of HRQL as it is limited by its narrow focus on physical
functioning, and that it is a proxy assessment.16 A study on agreement between two
nephrologists using the KI with HD patients reported a low kappa score of 0.29.95

Determinants of HRQL in PD patients
PD has been a lifesaver for many patients with ESRD. However, the burdens of the disease and
its therapy can still impact negatively on the quality of life. While biological/ physiological factors
such as serum albumin levels, anaemia, and residual renal function have been previously
studied for their association with HRQL in PD patients, research is now also focusing on the
more complex psychological aspects of patients’ personality and perceptions on their HRQL. As
illustrated in Figure 1, biomedical factors are only distal correlates of HRQL. The perception of
patients of biomedical issues mainly determine (HR)QL, for example, poorer self-ratings of
health have been associated with higher morbidity and mortality.97-99
CLINICAL FACTORS
The study of biological and physiological factors and their association with HRQL in PD patients
has particular resonance with clinicians and clinical practice. However, the relationships between
clinical factors and HRQL are not as robust as expected,100 because HRQL is largely determined
by the perceptions of the patient.18;101-104 Nevertheless, research into some clinical factors such
as haemoglobin, glomerular filtration rate, and nutrition has shown some association with HRQL
in dialysis patients.
Haemoglobin/anaemia
The management of anaemia with recombinant human erythropoietin has been associated with
improved HRQL in dialysis patients.105;106 Increased oxygen transport following normalized
haemoglobin levels has been associated with better cognitive and physical function.107 As part of
a multi-centre randomised trial, a Swedish study showed that dialysis patients with normalised
haemoglobin levels had improved QL on all domains as measured by the Kidney Disease
Questionnaire at 48 weeks from baseline.108
Glomerular filtration rate (GFR)
PD preserves residual renal function better than HD.109 An association between a decline in
GFR and HRQL has been suggested although results are inconclusive. The Modification of Diet
32

PD and HRQL

in Renal Disease (MDRD) study showed that renal deterioration and symptom severity were
correlated with declining QL in HD patients.110 Results from the Adequacy of peritoneal dialysis
in Mexico (ADEMEX) trial suggest that improving small solute clearance was not associated with
improved HRQL in PD patients.111 From the Netherlands Cooperative Study on the Adequacy of
Dialysis (NECOSAD), Termorshuizen et al suggest that residual renal function and peritoneal
clearance should not be considered as equivalent.112 The authors found a 12% improved
2

survival of PD patients with every 1ml/min/1.73m increase in rGFR whilst no effect of peritoneal
clearance on survival was found. This difference in effects of rGFR and peritoneal clearance was
also noted on several HRQL dimensions as measured by the SF-36 and the KDQOL.
Nutrition
Protein-energy malnutrition (PEM) is a common occurrence in dialysis patients, consistently
associated with poor outcomes.

113-115

An Italian study found that increasing levels of serum

albumin correlated positively with physical functioning, with a 30-point difference measured on
the SF-36 physical functioning subscale between the lowest and highest levels of serum
albumin.53 Mittal et al116 reported that for every 1 g/dl increase in serum albumin, the physical
functioning score on the SF-36 improved by 1.8 in their sample of PD patients. Kalender et al117
found that increased serum albumin was associated with better physical functioning. Conversely,
an increase in the inflammation marker C-reactive protein (CRP) correlated with both poorer
physical and mental functioning for HD patients. However, there was no relationship between
serum albumin and CRP levels on HRQL in PD patients. HD patients who were depressed had
significantly poorer nutritional status compared with non-depressed patients.118
PSYCHOSOCIAL FACTORS
As quality of life is by definition a subjective entity, major determinants of HRQL are individual
characteristics such as personality and perceptions. As illustrated in Figure 1, biomedical factors
translate, partly, into HRQL issues via psychological and social processes.
Personality
A study on personality factors and mortality in a group of pre-dialysis patients who were followed
for a mean of 49 months found that a 1-point increase in conscientiousness was associated with
a 6.4% lower mortality risk, and a 1-point increase in neuroticism was associated with a 4.8%
increase in mortality.119 Conscientiousness reflects a patient’s self-discipline, self-control,
dependability, and the will to achieve, whilst neuroticism infers generalised emotional distress or
chronic negative affect.120 Dialysis patients with higher conscientiousness scores showed better
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medical adherence compared with patients who had a lower conscientiousness score.121
Personality qualities could also implicitly influence adherence to a dialysis training program.122
This study found that poorer adherence to a dialysis training program by incident PD patients
was associated with an increased risk of peritonitis. Research with other patient groups suggests
motivation and self-efficacy as important factors in adaptation to treatment demands.123-125 For
example, two PD patients with similar clinical prognosis will have different levels of functioning if
one of them is more determined to be self-sufficient and have control of their treatment.
Having a sense of humour can be protective against the rigors and stress of dialysis. A small
study suggests that dialysis patients with a sense of humour lowered their mortality risk by 31%,
after accounting for demographics and clinical variables.

126

Perceptions of illness/wellbeing, satisfaction
Psychological factors such as perceptions of illness and satisfaction levels can also determine
HRQL. Leventhal’s Self-Regulation Model (SRM) postulates that a person when confronted with
an illness, will create a perception or cognition of the illness as an (mal)adaptive
mechanism.127;128 With its focus on the psychological aspects of HRQL, the SRM can be
considered an extension to the model outlined in Figure 1, which exemplifies the biomedical
approach to measuring HRQL in chronic illness. The SRM has been well-tested and studies with
other chronic illnesses suggest possession of positive illness perceptions129-131 is associated with
better wellbeing.132
Studies with mainly HD samples suggest that patients who perceive having more control and
fewer consequences due to their disease had better health outcomes.101-104 Patients with
negative perceptions of their illness have increased risk of depression,133 poorer adjustment to
the disease and treatment,134 and have poorer HRQL.18
Patients who perceive ESRD as a negative intrusion into their lifestyle are more likely to have
poorer treatment compliance135 and higher symptom burden.136 Symptoms are subjective
perceptions of physical, emotional or cognitive changes experienced by the patient.14;137
Correlations between symptoms and clinical variables are often low,26;77;138 and the clinical
pathophysiology underlying symptoms is still unclear.139 A negative correlation between physical
symptom distress and HRQL has been well-demonstrated in ESRD patients.26;138;140 Common
symptom complaints such as pain, fatigue, itch, poor appetite, poor sleep and ‘restless legs’, and
sexual dysfunction, have been associated with reduced HRQL in PD patients.100;141-144 Patients
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who report feeling more pain and regard it as a negative intrusion into their lives were more likely
to express pessimism and anxiety,141 and a decrease in their HRQL.145
Affective symptoms such as depression are common in dialysis patients. Nearly 50% of a
sample starting dialysis met the diagnosis of depression, when measured on the Beck
Depression Inventory (BDI).146 Among chronic PD patients, prevalence of depression varies
between 25%-50%.

113;116;147

However the diagnosis of depression in dialysis patients is

confounded by the similarities in somatic symptoms of depression with those of uraemia, such
as fatigue, poor appetite, sleep disturbances, and cognitive disturbances.
suggested that the Cognitive Depression Index (CDI),

149

148

It has been

a subset of the BDI assessing only the

affective aspects of depression such as guilt, hopelessness, irritation, and suicidal ideation, is a
more reliable instrument of depression among dialysis patients.149 Variation in depression
prevalence could also be explained by the use of different assessment methods. In a study
comparing agreement in depression diagnosis, 45% of the sample was depressed using the BDI
cut-off score of 11, while only 12% met the criteria of the Diagnostic and Statistical Manual of
Mental Disorders - 3rd Ed (DSM-III) for depression.150 Despite its prevalence depression in
patients with PD is under-researched151;152 and under-treated. Watnick et al146 reported that only
16% of patients who meet the criteria for depression at the start of dialysis received treatment for
their depressive symptoms. However, patients’ resistance could also hamper treatment for their
depression. A study into the feasibility of pharmacotherapy for depression in PD patients found
that less than half of those eligible agreed to receive treatment.147 Depressed patients have a
higher risk of malnutrition, peritonitis, poorer treatment compliance, and poorer psychological
adjustment to disease and treatment, which in turn could affect HRQL.134;152-156 A 10-point
decrease in the mental component score (MCS) of the SF-36 was associated with a 28%
157

increase in mortality risk.

Patients who perceive having more control over their illness and treatment reported better
physical functioning,104 and improved affective state over time.134 A study with PD patients who
were given no choice in treatment modality reported poorer mental and affective states
compared with those who had elected for PD.158 Patients with adequate pre-dialysis care and a
planned start to dialysis are more likely to choose for PD, and present with better mental and
physical functioning compared with patients with an unplanned dialysis initiation.159 PD patients
who are more satisfied with the level of care provided by the dialysis team report having better
HRQL.160
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Having access to social support has been linked to better health outcomes and survival in ESRD
patients.161-164 We found that patients who perceive an insufficiency in social companionship and
daily emotional support, had a higher mortality.165 Being able to reciprocate socially is also
associated with better survival in dialysis patients.163
DEMOGRAPHICS
HRQL is also mediated by factors such as patients’ demographics. There are suggestions of
racial and cultural differences on HRQL in PD patients. Black male patients reported having less
satisfaction with care they received compared with whites;166 in addition, white patients
perceived their HRQL better than their Asian counterparts.74;166 Another study found that IndoAsian patients had lower acceptance and adjustment to their illness compared with white
patients.167 Gender differences have also been observed in the HRQL of PD patients. Female PD
patients reported higher sexual functioning, as measured on the KDQOL, when compared with
males.166 Male PD patients scored lower on all four dimensions of the KDQOL (physical health,
mental health, kidney disease issues, and patient satisfaction) compared with female PD
patients.77 The association between socioeconomic status and HRQL in dialysis patients has not
been widely investigated. A small follow-up study which examined socioeconomic status on
HRQL of HD patients concluded that patients in the high socioeconomic status group had
improved HRQL scores on the SF-36 after 6 months follow-up compared with those in the low
socioeconomic status group.168 PD patients with lower socioeconomic status had a higher risk of
developing dialysis-related peritonitis compared with those from a higher socioeconomic
status.169
FUNCTIONING
Functioning, in particular physical functioning has been also studied for its association with
HRQL in PD patients. Functioning could be determined by perception of symptom burden. For
example, complaints of fatigue and poor sleep170-172 could result in poorer level of physical
functioning. Poorer physical functioning, as measured by decreased participation in social and
leisure activities, and activities of daily living, has been associated with poorer HRQL,171;173 and
higher morbidity and mortality.174
The impact of dialysis on work participation and HRQL should also not be overlooked.
Compared with the general population, patients on dialysis are less likely to have employment175
due to treatment restrictions.171;175 Dialysis patients with employment report having better HRQL
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compared with those without work.176-178 Patients who perceive that their health and dialysis
treatment are limiting their ability to work, are less likely to be employed, resulting in a selffulfilling prophecy.177 A study suggests that the poorer cognitive functioning in dialysis patients
could also compromise their ability to work.179

HRQL BETWEEN DIFFERENT CATEGORIES OF DIALYSIS PATIENTS
Patients on dialysis have consistently lower HRQL when compared with the general population,
especially in physical functioning.

104;176;180

Comparative studies suggest that HRQL also differs

within dialysis patients, such as PD versus HD, or between PD patients either on continuous
ambulatory peritoneal dialysis (CAPD) or automated peritoneal dialysis (APD). However,
evidence to suggest one mode of dialysis is better than the other in impacting on/improving
HRQL is still inconclusive.
PD VERSUS HD
Studies into the efficacy of dialysis modality on HRQL show mixed results. Some studies
suggest that both PD and HD patients had similar HRQL.86;181

A small study using a

questionnaire developed by a committee of clinicians experienced in dialysis, reported that PD
patients scored higher than HD on measures assessing family life, independence,
religion/spirituality, energy level, and living situation.182 This study also included a free-text
section in which patients identified positive and negative aspects of their treatment. Positive
aspects of PD treatment frequently cited were: improved strength/energy, being alive and well,
ability to perform therapy at home, able to perform treatment during sleep, and increased
independence. Patients cited problems with supplies, frequency/length of treatment,
bloating/pain, interference with sleep, and changes in routine as negative aspects of PD
treatment. A large study with 16,755 HD and 1,260 PD patients reported that PD patients scored
higher on the mental processes of the SF-36 after adjusting for demographic and clinical
variables.51 However, comparisons of these results are difficult, given the cross-sectional design
of the studies and the use of prevalent patients.
A randomised controlled trial would be an ideal study design to overcome the methodological
issues of these previous studies. The only randomised trial investigating HRQL of PD and HD
patients compared the mean quality-adjusted life year (QALY) scores between the two treatment
modalities, and found a small difference favouring HD patients after 2 years follow-up.183
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However, these results could be confounded due to the small sample of 38 patients.

The

Netherlands Co-operative Study on the Adequacy of Dialysis (NECOSAD), a longitudinal
observational study using incident dialysis patients, suggests that PD patients have a more
pronounced decline in the SF-36 physical function scores over 18 months follow-up compared
with HD patients.100 Results from the Choices for Healthy Outcomes in Caring for End-stage
Renal Disease (CHOICE) study indicate that HRQL in both modalities improved but on different
domains. PD patients fared better than HD patients in terms of finances, whilst HD patients
reported better physical functioning, general health perception, and sleep compared with PD
patients after 1 year of treatment.184 The Dialysis Morbidity and Mortality Study (DMM) Wave 2
reported that after 1 year, PD patients had more favourable evaluations of the effects of kidney
disease, the burden of kidney disease, staff encouragement, and satisfaction with care
compared with HD patients.

185

In a meta-analysis of 61 studies, PD patients were characterised

by a better well-being and less distress than HD patients.186
However, the differences in HRQL between the modalities could be due to inadequate
adjustment for case mix187 or other factors such as differences in HRQL scores prior to start of
dialysis which make for comparison between the modalities difficult. Korevaar et al188
demonstrated that even after extensive adjusting for case mix, the HRQL scores just before start
of dialysis were different for patients who would start with PD compared with those who would
start with HD. Patients who eventually start with PD had higher HRQL as measured with the SF36 at this pre-dialysis phase compared with the pre-HD patients. They concluded that future
comparative studies on HRQL between these two modalities needed to include the baseline
HRQL at or before the start of dialysis to reduce possible selection effects.
The differences in HRQL could also suggest that both modalities might not be comparable.189 A
model of integrated care has been suggested in which PD and HD should be regarded as
complementary modalities on a continuum for patient care rather than as ‘competitive
alternatives’.

190

Patients starting dialysis who have no contraindications for either HD or PD are

more likely to choose PD over HD,191 probably because PD allows for greater autonomy and
freedom in lifestyle, such as employment.189 In their editorial, van Biesen et al190 recommend
that PD should be the initial therapy for patients with no contraindications, as its advantages
include better renal function preservation, and better quality of life and survival in the first few
years of dialysis compared with HD. In this model of integrated care, transfer to HD will be
closely monitored when problems of PD such as patient burnout, infections, or dialysis
inadequacy compromises the well-being of the patient.
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CAPD VERSUS APD
Investigations have also been done on possible differences in HRQL of patients on different
modes of PD, for example, HRQL differences between patients on continuous ambulatory
peritoneal dialysis (CAPD) and automated peritoneal dialysis (APD). A small randomised study
comparing the HRQL benefits of CAPD and APD with the SF-36 showed that APD patients
reported having significantly more time for work, family, and social activities compared with
CAPD, although there was a tendency of more sleep problems with the APD sample than that of
the CAPD.

192

In another study, APD patients were found to have better mental health, and less

anxiety and depression compared with CAPD patients.

193

Although APD is a more costly option

than CAPD, the associated HRQL benefits such as better mental health and maintenance of
192

employment could offset its higher cost.
PAEDIATRIC PD PATIENTS

Peritoneal dialysis (PD) is the dominant mode of therapy for paediatric patients requiring dialysis.
Two-thirds of paediatric patients are on PD.194 However research on the HRQL of paediatric
ESRD patients is limited compared with the adult ESRD population. No long-term, prospective
study has been conducted on this paediatric population.195 As with the adult population, there is
also a lack of consensus on the definition and measurement of HRQL in the paediatric
population. Studies often compare the HRQL of children with a chronic illness to their healthy
peers, although knowledge on the normative process of children adapting to a chronic illness is
sparse.196
When assessing HRQL in paediatric PD patients, issues important to adult PD patients like
employment, sexual functioning, and death are less relevant to paediatric patients. Of more
concern to the paediatric patient are issues like growth, academic performance, exercise, selfreliance and functional development, and psychological/emotional development.

197-199

Children

on dialysis have to contend with a lifelong reliance on a machine for their survival, differentiating
them from their peers during this pivotal stage of their personal development. Complications with
treatment could result in missed school attendance, affecting not only their academic and
functional development, but also further isolate them from their peers.195 Children on dialysis
who experienced greater functional impairment as a consequence of their illness were more
likely to be depressed, anxious, and exhibit more behavioural problems.200
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ELDERLY PD PATIENTS
Studies suggest that HRQL of dialysis patients is negatively associated with age, especially in
the domains of physical functioning, cognitive and affective functioning.

60

A possible explanation

for this differential age effect on HRQL of dialysis patients could be that measures used in
previous studies reflect the domains of more relevance to younger patients and have poorer
validity for use among older patient groups as more weight tend to be allotted to physical health.
This, together with confounding by age and comorbidity could result in lower HRQL scores for
the older patients.

201

Using the patient-centred measure, Schedule for the Evaluation of

Individual Quality of Life – Direct weighting (SEIQoL-DW) instrument to assess QL domains of
importance to dialysis patients, McKee et al201 noted that whilst both young and old dialysis
patients had similar nominations on the domains of family and marriage/relationships, only the
younger patients nominated work opportunity/standard of living. Among the older patient group,
the top nominated domain was leisure activities.
Comparative studies of age effects on HRQL have often used both HD and PD patients.87;135;202
To our knowledge, only one study has looked at the effect of age in younger and older PD
patients. In this retrospective study younger (between 40-60 years of age) and older (over 70
years of age) non-diabetic PD patients had similar rates of PD-related complications, and older
patients were more likely to have better adjustment to treatment and having comparable or
better physical and social state at 1 year follow-up compared with younger patients as reported
on the Karnofsky Index and with patient interviews.203

CAREGIVERS’ HRQL
Successful adaptation to PD treatment especially for the elderly is also very much dependent on
the availability of caregivers. De Vecchi et al reported that 12% of younger and 43% of older PD
patients in their study required assistance with their dialysis at one year of follow-up.203 Few
research has looked into the issues of caregiver distress and burnout, although caregivers of
dialysis patients have poorer HRQL compared with the general population.204;205 Caregivers of
PD patients when compared with HD caregivers, fared worse on the physical aspect, and the
mental components of the SF-36; vitality, social aspect, emotional aspect, and mental health.205
A Spanish study reported similar findings in which younger caregivers of elderly dialysis patients
who perceived having insufficient social support, reported experiencing greater feelings of
burden, poorer HRQL, and have a higher risk for clinical depression.204 A study exploring the
coping strategies of dialysis caregivers’ and their HRQL suggest that male spousal caregivers
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showed less optimistic, supportive, and palliative coping compared with female spouses. In
general spouses with emotive, evasive, and fatalistic styles of coping had poorer HRQL.206 A
questionnaire has been recently developed to assess burden of care among caregivers of PD
patients.207 Although the validity and reliability of this questionnaire has been reported, it has not
been used by other research groups.

WITHDRAWAL FROM TREATMENT
As medical care becomes more patient-focused, the recognition of patient’s autonomy to
withdraw from treatment when the perceived discomforts of treatment exceed its benefits is also
increasing.

208

Withdrawal from dialysis is a common occurrence and accounts for approximately

one in five deaths among dialysis patients.209;210 Patients who withdraw from dialysis have been
characterised as being older, with higher level of physical and cognitive impairments, and more
comorbid conditions.211;212
This high prevalence of deaths due to dialysis withdrawal coupled with the inclusion of older and
sicker ESRD patients into dialysis programmes highlights the need for better communication
between clinicians and their patients regarding end-of-life issues.213;214 A small qualitative study
with HD patients, identified the following domains as being important for quality end-of-life care:
avoiding inappropriate prolongation of dying, strengthening relationships with loved ones,
relieving burden, having a sense of control, and receiving adequate pain and symptom
management.215 Family’s perspectives elicited on ESRD deaths showed that approximately 75%
of family members perceived that the patients were in pain during the last week of life.216
Majority of family members reported that patients described the pain as moderate to severe, and
occurring most or all the time. Nearly half of the family respondents felt that relieve of pain
should have been of greater importance for the patient. The Renal Palliative Care Initiative
(RPCI) has been developed to integrate palliative medicine into nephrology.217 The RPCI, a
collaborative work between Baystate Medical Center and eight dialysis centres from the
Connecticut River Valley proposed interventions in symptom assessment, symptom treatment
guideline, morbidity and mortality conferences, spiritual care, advance care planning, hospice
referral, and bereavement services.
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IMPROVING HRQL
Improvement in physical functioning through exercise rehabilitation has been shown to improve
HRQL in dialysis patients.218 A small study of PD patients in Hong Kong showed improvements
in the KDQOL domains of burden of kidney disease and physical functioning after undergoing a
12-week exercise programme.

219

Another study compared the benefits of exercise coaching

during predialysis or after start of dialysis.220 Patients were offered a one year programme
consisting of 6 months exercise coaching and a further 6 months of follow-up. The authors
concluded that exercise rehabilitation offered at predialysis stage was more beneficial for
patients’ HRQL rather than after start of dialysis.
Besides exercise rehabilitation, ensuring that PD patients have continued good social support
from the start of dialysis is also crucial for improving HRQL. Clinical care providers could tailor
intervention programmes to improve social support based on patients' needs, such as
recommendations to appropriate programmes like self-help groups221 or psycho-educational
programmes154;222-224 designed to promote self-efficacy in coping with dialysis. Besides providing
relevant medical information regarding lifestyle changes due to dialysis, clinical care providers
should also highlight to patients and family/caregivers the relational dynamics involved in lifestyle
changes.225 Patients and their family/caregivers could be made aware of potential conflicts that
could arise when communicating encouragement and support for lifestyle change.
Given the chronic nature of PD treatment, clinical care providers should encourage patients to
be an active participant in the self-management of their day-to-day care. Self-management
refers to the health promotion and patient education programmes developed to encourage
behaviour change and assist in adjustment to a chronic illness.226;227 Christensen et al228
reported on the efficacy of a behavioural self-regulation intervention for adherence in patients on
HD, in which patients divided into small groups, discussed a self-regulation protocol with
psychologist-trainers. The target behaviour was adherence to fluid restrictions which was a
major self-regulatory task in these patients. Encouraging results from this study should spur
further development of such self-regulatory based interventions in patients on PD.
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FUTURE TRENDS AND CONCLUSIONS
The evaluation of HRQL in PD patients has evolved from survival to include more complex
psychosocial factors. As HRQL assessment becomes more patient-centred, evaluation of
patients’ perceptions of their health and illness should be an integral part of the evaluation
process.
As more patients with ESRD are being offered PD as the first-line treatment, HRQL assessment
tools specific to PD patients across the different age spectrum should be developed. This would
allow for a more comprehensive understanding by clinical care providers of HRQL issues
important to this patient group, which can then be used to improve patients’ care. Clinical
management of chronic illnesses is moving towards a model of collaborative care,

229

whereby

patients and clinicians work in partnership for the benefit of improving patients’ HRQL through a
complementary offering of both traditional and self-management education programmes. For
example, a randomised controlled trial comparing the effects of self-management interventions
versus traditional care on morbidity and mortality of PD patients could be initiated.

REFERENCES
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

Unruh ML, Weisbord SD, Kimmel PL. Health-related quality of life in nephrology research and clinical practice.
Semin Dial 2005; 18:82-90
Jager KJ, van Dijk PC, Dekker FW, Stengel B, Simpson K, Briggs JD: ERA-EDTA Registry Committee. The
epidemic of aging in renal replacement therapy: an update on elderly patients and their outcomes. Clin Nephrol
2003; 60:352-360
Kurella M, Covinsky KE, Collins AJ, Chertow GM. Octogenarians and nonagenarians starting dialysis in the United
States. Ann Intern Med 2007; 146:177-183
Lok CE, Oliver MJ, Rothwell DM, Hux JE. The growing volume of diabetes-related dialysis: a population based
study. Nephrol Dial Transplant 2004; 19:3098-3103
Stengel B, Billon S, van Dijk PC, Jager KJ, Dekker FW, Simpson K, Briggs JD. Trends in the incidence of renal
replacement therapy for end-stage renal disease in Europe, 1990-1999. Nephrol Dial Transplant 2003; 18:18241833
Hoenich N, Lindley E, Stoves J. Technological advances in renal care. J Med Eng Tech 2003; 27:1-10
Ho-dac-Pannekeet MM. PD in the elderly: a challenge for the (pre)dialysis team. Nephrol Dial Transplant 2006; 21
Suppl 2:ii60-ii62
Latos DL. Chronic dialysis in patients over age 65. J Am Soc Nephrol 1996; 7:637-646
Winchester JF. Peritoneal dialysis in older individuals. Geriatr Nephrol Urol 1999; 9:147-152
Yao Q, Lindholm B, Heimburger O. Peritoneal dialysis prescription for diabetic patients. Perit Dial Int 2005; 25
Suppl 3:S76-S79.
Schipper H, Clinch JJ, Olweny CLM. Quality of life studies: definitions and conceptual issues. In: B Spilker (ed).
nd
Quality of life and pharmacoeconomics in clinical trials, 2 ed. Philadelphia: Lippincott-Raven Publishers, 1996, pp.
11-24
Constitution of the World Health Organization. Geneva: World Health Organization, 1948
Patrick DL, Erickson P. Health status and health policy: quality of life in health care evaluation and resource
allocation. New York: Oxford University Press, 1993
Wilson IB, Cleary PD. Linking clinical variables with health-related quality of life: a conceptual model of patient
outcomes. JAMA 1995; 273:59-65

43

Chapter 2

15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

44

De-Nour AK, Brickman AL. Determining quality of life in the renal replacement therapies. In: B Spilker (ed). Quality
of life and pharmacoeconomics in clinical trials, 2nd ed. Philadelphia: Lippincott-Raven Publishers, 1996, pp. 953960
Kalantar-Zadeh K, Unruh M. Health related quality of life in patients with chronic kidney disease. Int Urol Nephrol
2005; 37:367-378
Valderrabano F, Jofre R, Lopez-Gomez JM. Quality of life in end-stage renal disease patients. Am J Kidney Dis
2001; 38:443-464
Timmers L, Thong M, Dekker FW, Boeschoten EW, Heijmans M, Rijken M, Weinman J, Kaptein A, for the
Netherlands Cooperative Study on the Adequacy of Dialysis (NECOSAD) Study Group. Illness perceptions in
dialysis patients and their association with quality of life. Psychol Health 2008; 23: 679-690
Hickey AM, Bury G, O'Boyle CA, Bradley F, O'Kelly FD, Shannon W. A new short form individual quality of life
measure (SEIQoL-DW): application in a cohort of individuals with HIV/AIDS. BMJ 1996; 313:29-33
Idler EL, Benyamini Y. Self-rated health and mortality: a review of twenty-seven community studies. J Health Soc
Behav 1997; 38:21-37
Hays RD, Kallich JD, Mapes DL, Coons SJ, Carter WB. Development of the Kidney Disease Quality of Life
(KDQOL) instrument. Qual Life Res 1994; 3:329-338
Karnofsky DA, Burcherval JH. The clinical evaluation of chemotherapeutic agents in cancer. In: CM Macleod (ed).
Evaluation of chemotherapeutic agents in cancer. New York: Columbia University Press, 1949, pp. 191-205
Ware JE, Jr., Sherbourne CD. The MOS 36-item short-form health survey (SF-36). I: conceptual framework and
item selection. Med Care 1992; 30:473-483
Kirshner B, Guyatt G. A methodological framework for assessing health indices. J Chronic Dis 1985; 38:27-36
Ogutmen B, Yildirim A, Sever MS, Bozfakioglu S, Ataman R, Erek E, Cetin O, Emel A. Health-related quality of life
after kidney transplantation in comparison intermittent hemodialysis, peritoneal dialysis, and normal controls.
Transplant Proc 2006; 38:419-421
Merkus MP, Jager KJ, Dekker FW, de Haan RJ, Boeschoten EW, Krediet RT. Quality of life over time in dialysis:
The Netherlands Cooperative Study on the Adequacy of Dialysis. Kidney Int 1999; 56:720-728
Guyatt GH, Feeny DH, Patrick DL. Measuring health-related quality of life. Ann Intern Med 1993; 118:622-629
rd
Bowling A. Measuring health: a review of quality of life measurement scales, 3 ed. New York: Open University
Press, 2006
Hays R, Revicki D. Reliability and validity (including responsiveness). In: P Fayers, RD Hays (eds). Assessing
quality of life in clinical trials. New York: Oxford University Press, 2005, pp. 25-39
McDowell I. Measuring health: a guide to rating scales and questionnaires, third edition. Oxford: Oxford University
Press, 2006
rd
Streiner DL, Norman GR. Health measurement scales: a practical guide to their development and use, 3 ed. New
York: Oxford University Press, 2003
Bland JM, Altman DG. Statistics notes: Cronbach's alpha. BMJ 1997; 314:572
Terwee CB, Bot SD, de Boer MR, van der Windt DA, Knol DL, Dekker J, Bouter LM, de Vet HC. Quality criteria
were proposed for measurement properties of health status questionnaires. J Clin Epidemiol 2007; 60:34-42
Cagney KA, Wu AW, Fink NE, Jenckes MW, Meyer KB, Bass EB, Powe NR. Formal literature review of quality-oflife instruments used in end-stage renal disease. Am J Kidney Dis 2000; 36:327-336
Testa MA, Nackley JF. Methods for quality-of-life studies. Annu Rev Public Health 1994; 15:535-559
Terwee CB, Dekker FW, Wiersinga WM, Prummel MF, Bossuyt PM. On assessing responsiveness of health-related
quality of life instruments: guidelines for instrument evaluation. Qual Life Res 2003; 12:349-362
Sprangers MAG, Moinpour CM, Moynihan TJ, Patrick DL, Revicki DA: Clinical Significance Consensus Meeting
Group. Assessing meaningful change in quality of life over time: a users' guide for clinicians. Mayo Clin Proc 2002;
77:561-571
Unruh M, Yan G, Radeva M, Hays RD, Benz R, Athienites NV, Kusek J, Levey AS, Meyer KB: HEMO Study Group.
Bias in assessment of health-related quality of life in a hemodialysis population: a comparison of self-administered
and interviewer-administered surveys in the HEMO study. J Am Soc Nephrol 2003; 14:2132-2141
McColl E, Fayers P. Context effects and proxy assessments. In: P Fayers, RD Hays (eds). Assessing quality of life
in clinical trials. New York: Oxford University Press, 2005, pp. 131-146
Iglesias C, Torgerson D. Does length of questionnaire matter? A randomised trial of response rates to a mailed
questionnaire. J Health Serv Res Policy 2000; 5:219-221
McHorney CA, Kosinski M, Ware JE, Jr. Comparisons of the costs and quality of norms for the SF-36 health survey
collected by mail versus telephone interview: results from a national survey. Med Care 1994; 32:551-567
Hahn EA, Cella D. Health outcomes assessment in vulnerable populations: measurement challenges and
recommendations. Arch Phys Med Rehabil 2003; 84(4 Suppl 2):S35-S42
Velikova G, Wright P. Individual patient monitoring. In: P Fayers, RD Hays (eds). Assessing quality of life in clinical
trials. New York: Oxford University Press, 2005, pp. 291-306
Ware JE, Jr. Conceptualization and measurement of health-related quality of life: comments on an evolving field.
Arch Phys Med Rehabil 2003; 84(4 Suppl 2):S43-S51
Edgell ET, Coons SJ, Carter WB, Kallich JD, Mapes D, Damush TM, Hays RD. A review of health-related quality-oflife measures used in end-stage renal disease. Clin Ther 1996; 18:887-938
Kimmel PL. Psychosocial factors in adult end-stage renal disease patients treated with hemodialysis: correlates and
outcomes. Am J Kidney Dis 2000; 35(4 Suppl 1):S132-S140
Jenkinson C, Gray A, Doll H, Lawrence K, Koeghane S, Layte R. Evaluation of index and profile measures of health
status in a randomized controlled trial: comparison of the Medical Outcomes Study 36-Item Short Form Health
Survey, EuroQol, and disease specific measures. Med Care 1997; 35:1109-1118

PD and HRQL

48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.

64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

76.
77.

Boini S, Briançon S, Guillemin F, Galan P, Hercberg S. Occurrence of coronary artery disease has an adverse
impact on health-related quality of life: a longitudinal controlled study. Int J Cardiol 2006; 113:215-222
Kung S, Rummans TA, Colligan RC, Clark MM, Sloan JA, Novotny PJ, Huntington JL. Association of optimismpessimism with quality of life in patients with head and neck and thyroid cancers. Mayo Clin Proc 2006; 81:15451552
Sureshkumar KK, Patel BM, Markatos A, Nghiem DD, Marcus RJ. Quality of life after organ transplantation in type 1
diabetics with end-stage renal disease. Clin Transplant 2006; 20:19-25
Diaz-Buxo JA, Lowrie EG, Lew NL, Zhang H, Lazarus JM. Quality-of-life evaluation using Short Form 36:
comparison in hemodialysis and peritoneal dialysis patients. Am J Kidney Dis 2000; 35:293-300
Wight JP, Edwards L, Brazier J, Walters S, Payne JN, Brown CB. The SF36 as an outcome measure of services for
end stage renal failure. Qual Health Care 1998; 7:209-221
Mingardi G, Cornalba L, Cortinovis E, Ruggiata R, Mosconi P, Apolone G. Health-related quality of life in dialysis
patients: a report from an Italian study using the SF-36 Health Survey. DIA-QOL Group. Nephrol Dial Transplant
1999; 14:1503-1510
Noble JS, Simpson K, Allison ME. Long-term quality of life and hospital mortality in patients treated with intermittent
or continuous hemodialysis for acute renal and respiratory failure. Ren Fail 2006; 28:323-330
Ware J, Jr., Kosinski M, Keller SD. A 12-Item Short-Form Health Survey: construction of scales and preliminary
tests of reliability and validity. Med Care 1996; 34:220-233
Eustace JA, Coresh J, Kutchey C, Te PL, Gimenez LF, Scheel PJ, Walser M. Randomized double-blind trial of oral
essential amino acids for dialysis-associated hypoalbuminemia. Kidney Int 2000; 57:2527-2538
Rosas SE, Joffe M, Franklin E, Strom BL, Kotzker W, Brensinger C, Grossman E, Glasser DB, Feldman HI.
Association of decreased quality of life and erectile dysfunction in hemodialysis patients. Kidney Int 2003; 64:232238
Hunt SM, McEwen J. The development of a subjective health indicator. Sociol Health Illn 1980; 2:231-246
de Groot J, de Groot W, Kamphuis M. Vos PF, Berend K, Blankestijn PJ. Little difference in quality of life of dialysis
patients in Utrecht and Willemstad. Ned Tijdschr Geneeskd 1994; 138:862-866
Tyrrell J, Paturel L, Cadec B, Capezzali E, Poussin G. Older patients undergoing dialysis treatment: cognitive
functioning, depressive mood and health-related quality of life. Aging Ment Health 2005; 9:374-379
Degan M, Baseggio L, Della VS, Genova V. Survey on quality of life of patients undergoing dialytic treatment. Assist
Inferm Ric 2003; 22:139-143
Niechzial M, Hampel E, Grobe T, Nagel E, Dörning H, Raspe H. Determinants of the quality of life in chronic renal
failure. Soz Praventivmed 1997; 42:162-174
Auer J, Simon G, Stevens J, Griffiths P, Howarth D, Anastassiades E, Gokal R, Oliver D. Quality of life
improvements in CAPD patients treated with subcutaneously administered erythropoietin for anemia. Perit Dial Int
1992; 12:40-42
Bergner M, Bobbitt RA, Carter WB, Gilson BS. The Sickness Impact Profile: development and final revision of a
health status measure. Med Care 1981; 19:787-805
Moreno F, López Gomez JM, Sanz-Guajardo D, Jofre R, Valderrábano F. Quality of life in dialysis patients: a
Spanish multicentre study. Spanish Cooperative Renal Patients Quality of Life Study Group. Nephrol Dial
Transplant 1996; 11 Suppl 2:125-129
Essink-Bot ML, Krabbe PF, van Agt HM, Bonsel GJ. NHP or SIP: a comparative study in renal insufficiency
associated anemia. Qual Life Res 1996; 5:91-100
de Bruin AF, Buys M, de Witte LP, Diederiks JP. The sickness impact profile: SIP68, a short generic version. First
evaluation of the reliability and reproducibility. J Clin Epidemiol 1994; 47:863-871
Hays RD. Generic versus disease-targeted instruments. In: Fayers P, Hays R, editors. Assessing quality of life in
clinical trials. New York: Oxford University Press Inc, 2005: 3-8
Hays RD, Kallich JD, Mapes DL. Kidney Dialysis Quality of Life Short Form (KDQOL-SF) version 1.3: a manual for
use and scoring. California: RAND, 1997
Green J, Fukuhara S, Shinzato T, Miura Y, Wada S, Hays RD, Tabata R, Otsuka H, Takai I, Maeda K, Kurokawa K.
Translation, cultural adaptation, and initial reliability and multitrait testing of the Kidney Disease Quality of Life
instrument for use in Japan. Qual Life Res 2001; 10:93-100
Kontodimopoulos N, Niakas D. Determining the basic psychometric properties of the Greek KDQOL-SF. Qual Life
Res 2005; 14:1967-1975
Korevaar JC, Merkus MP, Jansen MA, Dekker FW, Boeschoten EW, Krediet RT: NECOSAD Study Group.
Validation of the KDQOL-SF: a dialysis-targeted health measure. Qual Life Res 2002; 11:437-447
Molsted S, Heaf J, Prescott L, Eidemak I. Reliability testing of the Danish version of the Kidney Disease Quality of
Life Short Form. Scand J Urol Nephrol 2005; 39:498-502
Bakewell AB, Higgins RM, Edmunds ME. Does ethnicity influence perceived quality of life of patients on dialysis
and following renal transplant? Nephrol Dial Transplant 2001; 16:1395-1401
Fukuhara S, Lopes AA, Bragg-Gresham JL, Kurokawa K, Mapes DL, Akizawa T, Bommer J, Canaud BJ, Port FK,
Held PJ: Worldwide Dialysis Outcomes and Practice Patterns Study. Health-related quality of life among dialysis
patients on three continents: the Dialysis Outcomes and Practice Patterns Study. Kidney Int 2003; 64:1903-1910
Manns B, Johnson JA, Taub K, Mortis G, Ghali WA, Donaldson C. Quality of life in patients treated with
hemodialysis or peritoneal dialysis: what are the important determinants? Clin Nephrol 2003; 60:341-351
Bakewell AB, Higgins RM, Edmunds ME. Quality of life in peritoneal dialysis patients: decline over time and
association with clinical outcomes. Kidney Int 2002; 61:239-248

45

Chapter 2

78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.

93.
94.
95.
96.
97.
98.
99.
100.

101.
102.
103.
104.
105.
106.
107.
108.

109.
110.

46

Wu AW, Fink NE, Cagney KA, Bass EB, Rubin HR, Meyer KB, Sadler JH, Powe NR. Developing a health-related
quality-of-life measure for end-stage renal disease: the CHOICE Health Experience Questionnaire. Am J Kidney Dis
2001; 37:11-21
Naughton MJ, Shumaker SA. The case for domains of function in quality of life assessment. Qual Life Res 2003; 12
Suppl 1:73-80
de Wit GA, Merkus MP, Krediet RT, de Charro FT. Health profiles and health preferences of dialysis patients.
Nephrol Dial Transplant 2002; 17:86-92
Haywood KL, Garratt AM, Fitzpatrick R. Quality of life in older people: a structured review of generic self-assessed
health instruments. Qual Life Res 2005; 14:1651-1668
Smith KW, Avis NE, Assmann SF. Distinguishing between quality of life and health status in quality of life research:
a meta-analysis. Qual Life Res 1999; 8:447-459
Kaplan RM. Behavior as the central outcome in health care. Am Psychol 1990; 45:1211-1220
Brooks R. EuroQol: the current state of play. Health Policy 1996; 37:53-72.
van Agt HM, Essink-Bot ML, Krabbe PF, Bonsel GJ. Test-retest reliability of health state valuations collected with
the EuroQol questionnaire. Soc Sci Med 1994; 39:1537-1544
Wasserfallen JB, Halabi G, Saudan P, Perneger T, Feldman HI, Martin PY, Wauters JP. Quality of life on chronic
dialysis: comparison between haemodialysis and peritoneal dialysis. Nephrol Dial Transplant 2004; 19:1594-1599
Sennfalt K, Magnusson M, Carlsson P. Comparison of hemodialysis and peritoneal dialysis: a cost-utility analysis.
Perit Dial Int 2002; 22:39-47
Torrance GW, Thomas WH, Sackett DL. A utility maximization model for evaluation of health care programs. Health
Serv Res 1972; 7:118-133
Maor Y, King M, Olmer L, Mozes B. A comparison of three measures: the time trade-off technique, global healthrelated quality of life and the SF-36 in dialysis patients. J Clin Epidemiol 2001; 54:565-570
McPherson CJ, Addington-Hall JM. Judging the quality of care at the end of life: can proxies provide reliable
information? Soc Sci Med 2003; 56:95-109
Devins GM, Paul LC, Barré PE, Mandin H, Taub K, Binik YM. Convergence of health ratings across nephrologists,
nurses, and patients with end-stage renal disease. J Clin Epidemiol 2003; 56:326-331
Cleemput I, Kesteloot K, De Geest S, Dobbels F, Vanrenterghem Y. Health professionals' perceptions of health
status after renal transplantation: a comparison with transplantation candidates' expectations. Transplantation 2003;
76:176-182
Sprangers MAG, Aaronson NK. The role of health care providers and significant others in evaluating the quality of
life of patients with chronic disease: a review. J Clin Epidemiol 1992; 45:743-760
Rebollo P, Alvarez-Ude F, Valdés C, Estébanez C: FAMIDIAL Study Group . Different evaluations of the health
related quality of life in dialysis patients. J Nephrol 2004; 17:833-840
Hutchinson TA, Boyd NF, Feinstein AR. Scientific problems in clinical scales, as demonstrated in the Karnofsky
Index of performance status. J Chronic Dis 1979; 32:661-666
McClellan WM, Anson C, Birkeli K, Tuttle E. Functional status and quality of life: predictors of early mortality among
patients entering treatment for end stage renal disease. J Clin Epidemiol 1991; 44:83-89
de Jonge P, Ruinemans GM-F, Huyse FJ, ter Wee PM. A simple risk score predicts poor quality of life and nonsurvival at 1 year follow-up in dialysis patients. Nephrol Dial Transplant 2003; 18:2622-2628
DeOreo PB. Hemodialysis patient-assessed functional health status predicts continued survival, hospitalization, and
dialysis-attendance compliance. Am J Kidney Dis 1997; 30:204-212
Lowrie E, Curtin R, LePain N, Schatell D. Medical Outcomes Study Short Form-36: a consistent and powerful
predictor of morbidity and mortality in dialysis patients. Am J Kidney Dis 2003; 41:1286-1292
Merkus MP, Jager KJ, Dekker FW, de Haan RJ, Boeschoten EW, Krediet RT. Physical symptoms and quality of life
in patients on chronic dialysis: results of The Netherlands Cooperative Study on Adequacy of Dialysis (NECOSAD).
Nephrol Dial Transplant 1999; 14:1163-1170
Covic A, Seica A, Gusbeth-Tatomir P, Gavrilovici O, Goldsmith DJ. Illness representations and quality of life scores
in haemodialysis patients. Nephrol Dial Transplant 2004; 19:2078-2083
Fowler C, Baas LS. Illness representations in patients with chronic kidney disease on maintenance hemodialysis.
Nephrol Nurs J 2006; 33:173-186
Krespi R, Bone M, Ahmad R, Worthington B, Salmon P. Haemodialysis patients' beliefs about renal failure and its
treatment. Patient Educ Couns 2004; 53:189-196
Pucheu S, Consoli SM, D'Auzac C, Français P, Issad B. Do health causal attributions and coping strategies act as
moderators of quality of life in peritoneal dialysis patients? J Psychosom Res 2004; 56:317-322
Beusterien KM, Nissenson AR, Port FK, Kelly M, Steinwald B, Ware JE Jr. The effects of recombinant human
erythropoietin on functional health and well-being in chronic dialysis patients. J Am Soc Nephrol 1996; 7:763-773
Valderrabano F. Quality of life benefits of early anaemia treatment. Nephrol Dial Transplant 2000; 15 Suppl 3:23-28
López-Gomez JM, Carrera F. What should the optimal target hemoglobin be?1. Kidney Int 2002; 61(S80):S39-S43
Furuland H, Linde T, Ahlmén J, Christensson A, Strömbom U, Danielson BG. A randomized controlled trial of
haemoglobin normalization with epoetin alfa in pre-dialysis and dialysis patients. Nephrol Dial Transplant 2003;
18:353-361
Jansen MA, Hart AA, Korevaar JC, Dekker FW, Boeschoten EW, Krediet RT. Predictors of the rate of decline of
residual renal function in incident dialysis patients. Kidney Int 2002; 62:1046-1053
Rocco MV, Gassman JJ, Wang SR, Kaplan RM. Cross-sectional study of quality of life and symptoms in chronic
renal disease patients: the Modification of Diet in Renal Disease Study. Am J Kidney Dis 1997; 29:888-896

PD and HRQL

111.
112.

113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.

130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.

Paniagua R, Amato D, Vonesh E, Guo A, Mujais S: Mexican Nephrology Collaborative Study Group. Health-related
quality of life predicts outcomes but is not affected by peritoneal clearance: The ADEMEX trial. Kidney Int 2005;
67:1093-1104
Termorshuizen F, Korevaar JC, Dekker FW, van Manen JG, Boeschoten EW, Krediet RT: NECOSAD Study Group.
The relative importance of residual renal function compared with peritoneal clearance for patient survival and quality
of life: an analysis of the Netherlands Cooperative Study on the Adequacy of Dialysis (NECOSAD )-2. Am J Kidney
Dis 2003; 41:1293-1302
Einwohner R, Bernardini J, Fried L, Piraino B. The effect of depressive symptoms on survival in peritoneal dialysis
patients. Perit Dial Int 2004; 24:256-263
Kalantar-Zadeh K, Kopple JD, Block G, Humphreys MH. Association among SF36 quality of life measures and
nutrition, hospitalization, and mortality in hemodialysis. J Am Soc Nephrol 2001; 12:2797-2806
Merkus M, Jager K, Dekker F, de Haan RJ, Boeschoten EW, Krediet RT. Predictors of poor outcome in chronic
dialysis patients: The Netherlands Cooperative Study on the Adequacy of Dialysis. Am J Kidney Dis 2000; 35:69-79
Mittal SK, Ahern L, Flaster E, Mittal VS, Maesaka JK, Fishbane S. Self-assessed quality of life in peritoneal dialysis
patients. Am J Nephrol 2001; 21:215-220
Kalender B, Ozdemir AC, Dervisoglu E, Ozdemir O. Quality of life in chronic kidney disease: effects of treatment
modality, depression, malnutrition and inflammation. Int J Clin Pract 2007; 61:569-576
Koo JR, Yoon JW, Kim SG, Lee YF, Oh KH, Kim GH, Kim HJ, Chae DW, Noh JW, Lee SK, Son BK. Association of
depression with malnutrition in chronic hemodialysis patients. Am J Kidney Dis 2003; 41:1037-1042
Christensen AJ, Ehlers SL, Wiebe JS, Moran PJ, Raichle K, Ferneyhough K, Lawton WJ. Patient personality and
mortality: a 4-year prospective examination of chronic renal insufficiency. Health Psychol 2002; 21:315-320
Digman JM. Personality structure: emergence of the five-factor model. Annu Rev Psychol 1990; 41:417-440
Christensen AJ, Smith TW. Personality and patient adherence: correlates of the five-factor model in renal dialysis. J
Behav Med 1995; 18:305-313
Chow KM, Szeto CC, Leung CB, Law MC, Kwan BC, Li PK. Adherence to peritoneal dialysis training schedule.
Nephrol Dial Transplant 2007; 22:545-551
Schroder C, Johnston M, Teunissen L, Notermans N, Helders P, van Meeteren N. Perceived control is a concurrent
predictor of activity limitations in patients with chronic idiopathic axonal polyneuropathy. Arch Phys Med Rehabil
2007; 88:63-69
Kerstin W, Gabriele B, Richard L. What promotes physical activity after spinal cord injury? An interview study from a
patient perspective. Disabil Rehabil 2006; 28:481-488
Smith BW, Zautra AJ. The role of purpose in life in recovery from knee surgery. Int J Beh Med 2004; 11:197-202
Svebak S, Kristoffersen B, Aasarod K. Sense of humor and survival among a county cohort of patients with endstage renal failure: a two-year prospective study. Int J Psychiatry Med 2006; 36:269-281
Cameron LD, Leventhal H. Self-regulation, health, and illness - an overview. In: LD Cameron, H Leventhal (eds).
The self-regulation of health and illness behavior. London: Routledge, 2003, pp.1-13
Cameron LD, Moss-Morris R. Illness-related cognition and behavior. In: A Kaptein, J Weinman (eds). Health
Psychology. Oxford: Blackwell Publishing and British Psychological Society, 2004, pp. 84-110
Kaptein AA, Scharloo M, Helder DI, Kleijn WC, van Korlaar IM, Woertman M. Representations of chronic illnesses.
In: LD Cameron, H Leventhal (eds). The self-regulation of health and illness behaviour. London: Routledge, 2003,
pp. 97-118
Scharloo M, Baatenburg de Jong RJ, Langeveld TP, van Velzen-Verkaik E, Doorn-op den Akker MM, Kaptein AA.
Quality of life and illness perceptions in patients with recently diagnosed head and neck cancer. Head Neck 2005;
27:857-863
Kaptein AA, Helder DI, Scharloo M, van Kampen GMJ, Weinman J, van Houwelingen HJC, Roos RAC. Illness
perceptions and coping explain well-being in patients with Huntington's disease. Psychol Health 2006; 21:431-446
Hagger MS, Orbell S. A meta-analytic review of the Common-Sense Model of illness representations. Psychol
Health 2003; 18:141-184
Guzman SJ, Nicassio PM. The contribution of negative and positive illness schemas to depression in patients with
end-stage renal disease. J Behav Med 2003; 26:517-534
vengros JA, Christensen AJ, Lawton WJ. Health locus of control and depression in chronic kidney disease: a
dynamic perspective. J Health Psychol 2005; 10:677-686
Kutner NG, Zhang R, McClellan WM, Cole SA. Psychosocial predictors of non-compliance in haemodialysis and
peritoneal dialysis patients. Nephrol Dial Transplant 2002; 17:93-99
Mucsi I, Molnar MZ, Rethelyi J, Vamos E, Csepanyi G, Tompa G, Barotfi S, Marton A, Novak M. Sleep disorders
and illness intrusiveness in patients on chronic dialysis. Nephrol Dial Transplant 2004; 19:1815-1822
Pennebaker JW. The psychology of physical symptoms. New York: Springer-Verlag, 1982
Kimmel PL, Emont SL, Newmann JM, Danko H, Moss AH. ESRD patient quality of life: symptoms, spiritual beliefs,
psychosocial factors, and ethnicity. Am J Kidney Dis 2003; 42:713-721
Mettang T, Pauli-Magnus C, Alscher DM. Uraemic pruritus: new perspectives and insights from recent trials.
Nephrol Dial Transplant 2002; 17:1558-1563
Pisoni RL, Wikstrom B, Elder SJ, Akizawa T, Asano Y, Keen ML, Saran R, Mendelssohn DC, Young EW, Port FK.
Pruritus in haemodialysis patients: International results from the Dialysis Outcomes and Practice Patterns Study
(DOPPS). Nephrol Dial Transplant 2006; 21:3495-3505
Devins GM, Armstrong SJ, Mandin H, Paul LC, Hons RB, Burgess ED, Taub K, Schorr S, Letourneau PK, Buckle S.
Recurrent pain, illness intrusiveness, and quality of life in end-stage renal disease. Pain 1990; 42:279-285
Ossareh S, Roozbeh J, Krishnan M, Liakopoulos V, Bargman JM, Oreopoulos DG. Fatigue in chronic peritoneal
dialysis patients. Int Urol Nephrol 2003; 35:535-541

47

Chapter 2

143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.

158.
159.

160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.
173.

48

Steele TE, Wuerth D, Finkelstein S, Juergensen D, Juergensen P, Kliger AS, Finkelstein FO. Sexual experience of
the chronic peritoneal dialysis patient. J Am Soc Nephrol 1996; 7:1165-1168
Unruh ML, Levey AS, D'Ambrosio C, Fink NE, Powe NR, Meyer KB: Choices for Healthy Outcomes in Caring for
End-Stage Disease (CHOICE) Study. Restless legs symptoms among incident dialysis patients: association with
lower quality of life and shorter survival. Am J Kidney Dis 2004; 43:900-909
Martin CR, Thompson DR. Prediction of quality of life in patients with end-stage renal disease. Br J Health Psychol
2000; 5:41-55
Watnick S, Kirwin P, Mahnensmith R, Concato J. The prevalence and treatment of depression among patients
starting dialysis. Am J Kidney Dis 2003; 41:105-110
Wuerth D, Finkelstein SH, Ciarcia J, Peterson R, Kliger AS, Finkelstein FO. Identification and treatment of
depression in a cohort of patients maintained on chronic peritoneal dialysis. Am J Kidney Dis 2001; 37:1011-1017
Christensen AJ, Ehlers SL. Psychological factors in end-stage renal disease: an emerging context for behavioral
medicine research. J Consult Clin Psychol 2002; 70:712-724
Sacks CR, Peterson RA, Kimmel PL. Perception of illness and depression in chronic renal disease. Am J Kidney
Dis 1990; 15:31-39
Craven JL, Rodin GM, Littlefield C. The Beck Depression Inventory as a screening device for major depression in
renal dialysis patients. Int J Psychiatry Med 1988; 18:365-374
Kimmel PL. Depression in patients with chronic renal disease: what we know and what we need to know. J
Psychosom Res 2002; 53:951-956
Lew SQ, Piraino B. Quality of life and psychological issues in peritoneal dialysis patients. Semin Dial 2005; 18:119123
DiMatteo MR, Lepper HS, Croghan TW. Depression is a risk factor for noncompliance with medical treatment:
meta-analysis of the effects of anxiety and depression on patient adherence. Arch Intern Med 2000; 160:2101-2107
Friend R, Hatchett L, Wadhwa NK, Suh H. Serum albumin and depression in end-stage renal disease. Adv Perit
Dial 1997; 13:155-157
Troidle L, Watnick S, Wuerth DB, Gorban-Brennen N, Kliger AS, Finkelstein FO. Depression and its association
with peritonitis in long-term peritoneal dialysis patients. Am J Kidney Dis 2003; 42:350-354
Wolcott DL, Nissenson AR, Landsverk J. Quality of life in chronic dialysis patients: factors unrelated to dialysis
modality. Gen Hosp Psychiatry 1988; 10:267-277
López-Revuelta K, Garcia Lopez FJ, de Alvaro Moreno F, Alonso J. Perceived mental health at the start of dialysis
as a predictor of morbidity and mortality in patients with end-stage renal disease (CALVIDIA Study). Nephrol Dial
Transplant 2004; 19:2347-2353
Szabo E, Moody H, Hamilton T, Ang C, Kovithavongs C, Kjellstrand C. Choice of treatment improves quality of life:
a study on patients undergoing dialysis. Arch Intern Med 1997; 157:1352-1356
Caskey FJ, Wordsworth S, Ben T, de Charro FT, Delcroix C, Dobronravov V, van Hamersvelt H, Henderson I,
Kokolina E, Khan IH, Ludbrook A, Luman M, Prescott GJ, Tsakiris D, Barbullushi M, MacLeod AM: EURODICE
Group. Early referral and planned initiation of dialysis: what impact on quality of life? Nephrol Dial Transplant 2003;
18:1330-1338
Kirchgessner J, Perera-Chang M, Klinkner G, Soley I, Marcelli D, Arkossy O, Stopper A, Kimmel PL. Satisfaction
with care in peritoneal dialysis patients. Kidney Int 2006; 70:1325-1331
Christensen AJ, Wiebe JS, Smith TW, Turner CW. Predictors of survival among hemodialysis patients: effect of
perceived family support. Health Psychol 1994; 13:521-525
Kimmel PL, Peterson RA, Weihs KL, Simmens SJ, Alleyne S, Cruz I, Veis JH. Psychosocial factors, behavioral
compliance and survival in urban hemodialysis patients. Kidney Int 1998; 54:245-254
McClellan WM, Stanwyck DJ, Anson CA. Social support and subsequent mortality among patients with end-stage
renal disease. J Am Soc Nephrol 1993; 4:1028-1034
Siegal BR, Calsyn RJ, Cuddihee RM. The relationship of social support to psychological adjustment in end-stage
renal disease patients. J Chronic Dis 1987; 40:337-344
Thong MSY, Kaptein AA, Krediet RT, Boeschoten EW, Dekker FW, for the Netherlands Cooperative Study on the
Adequacy of Dialysis (NECOSAD) Study Group. Social support predicts survival in dialysis patients. Nephrol Dial
Transplant 2007; 22:845-850
Kutner NG, Zhang R, Brogan D. Race, gender, and incident dialysis patients' reported health status and quality of
life. J Am Soc Nephrol 2005; 16:1440-1448
Keogh AM, Feehally J. A quantitative study comparing adjustment and acceptance of illness in adults on renal
replacement therapy. ANNA J 1999; 26:471-7, 505
Sesso R, Rodrigues-Neto J, Ferraz M. Impact of socioeconomic status on the quality of life of ESRD patients. Am J
Kidney Dis 2003; 41:186-195
Chow KM, Szeto CC, Leung CB et al. Impact of social factors on patients on peritoneal dialysis. Nephrol Dial
Transplant 2005; 20:2504-2510
Heiwe S, Clyne N, Dahlgren MA. Living with chronic renal failure: patients' experiences of their physical and
functional capacity. Physiother Res Int 2003; 8:167-177
Klang B, Clyne N. Well-being and functional ability in uraemic patients before and after having started dialysis
treatment. Scand J Caring Sci 1997; 11:159-166
Unruh ML, Buysse DJ, Dew MA, Evans IV, Wu AW, Fink NE, Powe NR, Meyer KB: Choices for Healthy Outcomes
in Caring for End-Stage Renal Disease (CHOICE) Study. Sleep quality and its correlates in the first year of dialysis.
Clin J Am Soc Nephrol 2006; 1:802-810
Kutner NG, Brogan D, Fielding B. Physical and psychosocial resource variables related to long-term survival in
older dialysis patients. Geriatr Nephrol Urol 1997; 7:23-28

PD and HRQL

174.
175.

176.
177.
178.
179.
180.

181.
182.

183.
184.

185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.
196.

197.
198.
199.
200.
201.
202.

Mapes DL, Lopes AA, Satayathum S, McCullough KP, Goodkin DA, Locatelli F, Fukuhara S, Young EW, Kurokawa
K, Saito A, Bommer J, Wolfe RA, Held PJ, Port FK. Health-related quality of life as a predictor of mortality and
hospitalization: the Dialysis Outcomes and Practice Patterns Study (DOPPS). Kidney Int 2003; 64:339-349
van Manen JG, Korevaar JC, Dekker FW, Reuselaars MC, Boeschoten EW, Krediet RT: NECOSAD Study Group.
Changes in employment status in end-stage renal disease patients during their first year of dialysis. Perit Dial Int
2001; 21:595-601
Blake C, Codd MB, Cassidy A, O'Meara YM. Physical function, employment and quality of life in end-stage renal
disease. J Nephrol 2000; 13:142-149
Curtin RB, Oberley ET, Sacksteder P, Friedman A. Differences between employed and nonemployed dialysis
patients. Am J Kidney Dis 1996; 27:533-540
Molsted S, Aadahl M, Schou L, Eidemak I. Self-rated health and employment status in chronic haemodialysis
patients. Scand J Urol Nephrol 2004; 38:174-178
Bremer BA, Wert KM, Durica AL, Weaver A. Neuropsychological, physical, and psychosocial functioning of
individuals with end-stage renal disease. Ann Behav Med 1997; 19:348-352
Merkus MP, Jager KJ, Dekker FW, Boeschoten EW, Stevens P, Krediet RT. Quality of life in patients on chronic
dialysis: self-assessment 3 months after the start of treatment. The NECOSAD Study Group. Am J Kidney Dis
1997; 29:584-592
Evans RW, Manninen DL, Garrison LP Jr, Hart LG, Blagg CR, Gutman RA, Hull AR, Lowrie EG. The quality of life
of patients with end-stage renal disease. N Engl J Med 1985; 312:553-559
Juergensen E, Wuerth D, Finkelstein SH, Juergensen PH, Bekui A, Finkelstein FO. Hemodialysis and peritoneal
dialysis: patients' assessment of their satisfaction with therapy and the impact of the therapy on their lives. Clin J
Am Soc Nephrol 2006; 1:1191-1196
Korevaar JC, Feith GW, Dekker FW, van Manen JG, Boeschoten EW, Bossuyt PM, Krediet RT: NECOSAD Study
Group. Effect of starting with hemodialysis compared with peritoneal dialysis in patients new on dialysis treatment: a
randomized controlled trial. Kidney Int 2003; 64:2222-2228
Wu AW, Fink NE, Marsh-Manzi JV, Meyer KB, Finkelstein FO, Chapman MM, Powe NR. Changes in quality of life
during hemodialysis and peritoneal dialysis treatment: generic and disease specific measures. J Am Soc Nephrol
2004; 15:743-753
Kutner NG, Zhang R, Barnhart H, Collins AJ. Health status and quality of life reported by incident patients after 1
year on haemodialysis or peritoneal dialysis. Nephrol Dial Transplant 2005; 20:2159-2167
Cameron JI, Whiteside C, Katz J, Devins GM. Differences in quality of life across renal replacement therapies: a
meta-analytic comparison. Am J Kidney Dis 2000; 35:629-637
Greenfield S, Sullivan L, Silliman RA, Dukes K, Kaplan SH. Principles and practice of case mix adjustment:
applications to end-stage renal disease. Am J Kidney Dis 1994; 24:298-307
Korevaar JC, Jansen MA, Merkus MP, Dekker FW, Boeschoten EW, Krediet RT. Quality of life in predialysis endstage renal disease patients at the initiation of dialysis therapy: the NECOSAD Study Group. Perit Dial Int 2000;
20:69-75
Blake PG. Integrated end-stage renal disease care: the role of peritoneal dialysis. Nephrol Dial Transplant 2001; 16
Suppl 5:61-66
Van Biesen W, Vanholder R, Lameire N. The role of peritoneal dialysis as the first-line renal replacement modality.
Perit Dial Int 2000; 20:375-383
Jager K, Korevaar J, Dekker F, Krediet RT, Boeschoten EW: Netherlands Cooperative Study on the Adequacy of
Dialysis (NECOSAD) Study Group. The effect of contraindications and patient preference on dialysis modality
selection in ESRD patients in The Netherlands. Am J Kidney Dis 2004; 43:891-899
Bro S, Bjorner JB, Tofte-Jensen P, Klem, S, Almtoft B, Danielsen H, Meincke M, Friedberg M, Feldt-rasmussen B.
A prospective, randomized multicenter study comparing APD and CAPD treatment. Perit Dial Int 1999; 19:526-533
de Wit GA, Merkus MP, Krediet RT, de Charro FT. A comparison of quality of life of patients on automated and
continuous ambulatory peritoneal dialysis. Perit Dial Int 2001; 21:306-312
Hingorani S, Watkins SL. Dialysis for end-stage renal disease. Curr Opin Pediatr 2000; 12:140-145
Goldstein SL, Gerson AC, Goldman CW, Furth S. Quality of life for children with chronic kidney disease. Semin
Nephrol 2006; 26:114-117
De Civita M, Regier D, Alamgir AH, Anis AH, Fitzgerald MJ, Marra CA. Evaluating health-related quality-of-life
studies in paediatric populations: some conceptual, methodological and developmental considerations and recent
applications. Pharmacoeconomics 2005; 23:659-685
Gerson AC, Butler R, Moxey-Mims M, Wentz A, Shinnar S, Lande MB, Mendley SR, Warady BA, Furth SL, Hooper
SR. Neurocognitive outcomes in children with chronic kidney disease: current findings and contemporary
endeavors. Ment Retard Dev Disabil Res Rev 2006; 12:208-215
Bell L. Adolescents with renal disease in an adult world: meeting the challenge of transition of care. Nephrol Dial
Transplant 2007; 22:988-991
Goldstein SL, Graham N, Burwinkle T, Warady B, Farrah R, Varni JW. Health-related quality of life in pediatric
patients with ESRD. Pediatr Nephrol 2006; 21:846-850
Fielding D, Brownbridge G. Factors related to psychosocial adjustment in children with end-stage renal failure.
Pediatr Nephrol 1999; 13:766-770
McKee KJ, Parker SG, Elvish J, Clubb VJ, El Nahas M, Kendray D, Creamer N. The quality of life of older and
younger people who receive renal replacement therapy. Ageing Soc 2005; 25:903-923
Harris SA, Lamping DL, Brown EA, Constantinovici N: North Thames Dialysis Study (NTDS) Group. Clinical
outcomes and quality of life in elderly patients on peritoneal dialysis versus hemodialysis. Perit Dial Int 2002;
22:463-470

49

Chapter 2

203.
204.
205.
206.
207.
208.
209.
210.
211.
212.
213.
214.
215.
216.
217.
218.
219.
220.
221.
222.
223.
224.
225.
226.
227.
228.
229.

50

De Vecchi AF, Maccario M, Braga M, Scalamogna A, Castelnovo C, Ponticelli C. Peritoneal dialysis in nondiabetic
patients older than 70 years: comparison with patients aged 40 to 60 years. Am J Kidney Dis 1998; 31:479-490
Alvarez-Ude F, Valdes C, Estebanez C, Rebollo P: FAMIDIAL Study Group. Health-related quality of life of family
caregivers of dialysis patients. J Nephrol 2004; 17:841-850
Belasco A, Barbosa D, Bettencourt AR, Diccini S, Sesso R. Quality of life of family caregivers of elderly patients on
hemodialysis and peritoneal dialysis. Am J Kidney Dis 2006; 48:955-963
Lindqvist R, Carlsson M, Sjoden PO. Coping strategies and health-related quality of life among spouses of
continuous ambulatory peritoneal dialysis, haemodialysis, and transplant patients. J Adv Nurs 2000; 31:1398-1408
Teixidó J, Tarrats L, Arias N, Cosculluela A. A burden questionnaire for caregivers of peritoneal dialysis patients.
Nefrologia 2006; 26:74-83
Sullivan M. The new subjective medicine: taking the patient's point of view on health care and health. Soc Sci Med
2003; 56:1595-1604
Birmelé B, Francois M, Pengloan J, Français P, Testou D, Brillet G, Lechapois D, Baudin S, Grezard O, Jourdan JL,
Fodil-Cherif M, Abaza M, Dupouet L, Fournier G, Nivet H. Death after withdrawal from dialysis: the most common
cause of death in a French dialysis population. Nephrol Dial Transplant 2004; 19:686-691
Cohen LM, Germain MJ. The psychiatric landscape of withdrawal. Semin Dial 2005; 18:147-153
Bordenave K, Tzamaloukas AH, Conneen S, Adler K, Keller LK, Murata GH. Twenty-one year mortality in a dialysis
unit: changing effect of withdrawal from dialysis. ASAIO J 1998; 44:194-198
Leggat JE Jr, Bloembergen WE, Levine G, Hulbert-Shearon TE, Port FK. An analysis of risk factors for withdrawal
from dialysis before death. J Am Soc Nephrol 1997; 8:1755-1763
Ashby M, op't Hoog C, Kellehear A, Kerr PG, Brooks D, Nicholls K, Forrest M. Renal dialysis abatement: lessons
from a social study. Palliat Med 2005; 19:389-396
Russ AJ, Shim JK, Kaufman SR. The value of "life at any cost": talk about stopping kidney dialysis. Soc Sci Med
2007; 64:2236-2247
Singer PA, Martin DK, Kelner M. Quality end-of-life care: patients' perspectives. JAMA 1999; 281:163-168
Cohen LM, Germain MJ, Woods AL, Mirot A, Burleson JA. The family perspective of ESRD deaths. Am J Kidney
Dis 2005; 45:154-161
Poppel DM, Cohen LM, Germain MJ. The Renal Palliative Care Initiative. J Palliat Med 2003; 6:321-326
Painter P. Physical functioning in end-stage renal disease patients: update 2005. Hemodial Int 2005; 9:218-235
Lo C, Li L, Lo W, Chan ML, So E, Tang S, Yuen MC, Cheng IK, Chan TM. Benefits of exercise training in patients
on continuous ambulatory peritoneal dialysis. Am J Kidney Dis 1998; 32:1011-1018
Fitts SS, Guthrie MR, Blagg CR. Exercise coaching and rehabilitation counseling improve quality of life for
predialysis and dialysis patients. Nephron 1999; 82:115-121
Davison KP, Pennebaker JW, Dickerson SS. Who talks? The social psychology of illness support groups. Am
Psychol 2000; 55:205-217
Hener T, Weisenberg M, Har-Even D. Supportive versus cognitive-behavioral intervention programs in achieving
adjustment to home peritoneal kidney dialysis. J Consult Clin Psychol 1996; 64:731-741
Klang B, Björvell H, Berglund J, Sundstedt C, Clyne N. Predialysis patient education: effects on functioning and
well-being in uraemic patients. J Adv Nurs 1998; 28:36-44
Tsay SL, Lee YC, Lee YC. Effects of an adaptation training programme for patients with end-stage renal disease. J
Adv Nurs 2005; 50:39-46
Goldsmith DJ, Lindholm KA, Bute JJ. Dilemmas of talking about lifestyle changes among couples coping with a
cardiac event. Soc Sci Med 2006; 63:2079-2090
Lorig KR, Holman HR. Self-management education: history, definition, outcomes, and mechanisms. Ann of Behav
Med 2003; 26:1-7
Newman S, Steed L, Mulligan K. Self-management interventions for chronic illness. Lancet 2004; 364:1523-1537
Christensen AJ, Moran PJ, Wiebe JS, Ehlers SL, Lawton WJ. Effect of a behavioral self-regulation intervention on
patient adherence in hemodialysis. Health Psychol 2002; 21:393-397
Bodenheimer T, Lorig K, Holman H, Grumbach K. Patient self-management of chronic disease in primary care.
JAMA 2002; 288:2469-2475

