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Introduction

GEI{ERAL INTRODUCTION

Health-related quality of life
Health-related quality of life (IRQL) is increasingly recognized in clinical

research as an important outcome of disease and treatment, frequently as a

supplement to more faditional endpoints. An on-going research effort over the last

several decades has produced a range of generic and disease-specific IRQL
questionnaires for use in clinical research.r Although there is no general definition

of HRQL, most of these questionnaires are designed to assess how patients

experience various aspects of their health, including physical and psychosocial

functioning, physical symptoms, and overall health or well-being. Incorporating

such assessments into clinical research results in a more comprehensive picture of

the benefits and costs that accrue from a given therapy.

More recently, attention has been directed toward the possibility of employing

individual IRQL assessments in daily clinical practice. Most typically, patients are

asked to complete a HRQL questionnaire, either in the traditional paper-and-pencil

form or via a computer, the responses are computer-scored and a (gfaphic)

summary is provided to the physician. In this way, physicians receive structured

feedback about their patients' HRQL, which can be used for identifying and

prioritizing problems, facilitating communication, screening for hidden problems,

facilitating shared clinical decision making and monitoring changes over time or

responses to treatment.2

Role of proxy respondents
Given that the patient is the most appropriate source of information regarding

his or her quality of life, IIR'QL assessments are derived primarily from patients

themselves. However, there are several patient groups and situations in which the

ability to complete a questionnaire may be compromised. Problems with self-report

may arise when patients have insufficient cognitive or communication abilities,

when they experience severe symptom distress, or when they find an interview to

be physically or emotionally too burdensome. For those patients unable or

unwilling to provide IRQL information themselves, their significant others (e.g.,

spouses, parents, relatives, friends) or health care providers (e.g., physicians,

nurses) might be employed as alternative sources of such information, so-called

proxy respondents.3'a

Thus, the use of proxy respondents may be an effective means of obtaining

information that would otherwise be lost. The inability of highly relevant

subgroups of patients to participate in clinical IIR'QL studies may generate findings

3



4 Chapter l

that cannot be generalized to the total patient population of interest. This is an
important issue of concern in a range of populations, such as the elderly,s cancer
patients,6 stroke survivors,T patients with neurological deficits,8 and pediatric
patients.e when studying such patient populations, researchers frequently rely on
information provided by proxy raters. In clinical practice, informed clinical
decision-making may be hampered by the inability of patients to provide
information about their IRQL. These may be precisely the patients for whom
information on quality of life is most needed for delivering the most adequate
patient care.

Both the problem of missing data for highly relevant patient subgroups in
clinical studies and the factoring of HRQL considerations into the clinical decision-
making process lead to the same basic question: to what extent are health care
providers and other individuals involved in the care of patients able to assess
accurately the patients'quality of life?

AIMAND OUTLINE OF THE THESIS

This thesis represents a systematic effort to investigate the value and
limitations of proxy ratitrgs of patients'IRQL. Evaluation of the quality of proxy-
generated information typically involves a comparison of patient and proxy ratings.
A decade ago, a literature review of 49 studies addressing this issue indicated that
the concordance between patient and proxy IRQL ratings was far from optimal,
irrespective of the type of proxy rater.3 However, it was also noted that the
literature in this field was characterized by a high degree of heterogeneity and
weaknesses in research design. Most importantly, patients and proxy ratings were
frequently found to have been derived from different or unstandardized
instruments, and the studies were often based on very small sample sizes.

Chapters 2 to 4 of this thesis present the results of a study examining patient-
proxy agreement in which an attempt was made to address several of these
methodological shortcomings. The study sample was composed of a heterogeneous
sample of 320 cancer patients under active treatment with chemotherapy, their
significant others (most often spouses), their ffeating physicians, and nurses for
those receiving inpatient chemotherapy. Patients and significant others completed
two standardized multidimensional IIR'QL questionnaires, the Dartmouth Coop
Funtional Health Assessment charts/lyoNcA (cooP/woNCA charts; 7 global
health status questions),l0 and the European organization for Research and
Treatment of cancer Quality of Life core Questionnaire (EORTC ele-c3O; 30
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cancer-specific questions).rr Physicians and nurses completed the COOPAilONCA
charts only. Additional information was collected to identify variables affecting the
level of patient-proxy agreement. The respondents completed the questionnaires at

two points in time, during an early phase of treatment and three months later.
Chapter 2 presents a head-to-head comparison of COOP/WONCA chart ratings
provided by all patients, significant others and physicians at two points in time.
This included not only examination of the level of patient-proxy agreement, but
also assessment of the relative validity (i.e., responsiveness to changes over time)
of patient- versus proxy-generated information. Chapter 3, focusing on the
subgroup of inpatients for whom nurse COOP/WONCA chart ratings were
obtained as well, investigates the relative effects of the (three) types of proxy
raters, the (seven) types of questions/flRQl domains, the patients' clinical status,

and several background characteristics of all raters on the level of patient-proxy
agreement. Chapter 4 examines the level and pattern of agreement between
patients' and significant others' EORTC QLQ-C3O ratings, the reliability and

validity of both types of information, and the influence of several factors on the
extent of agreement.

Chapters 5 to 7 describe the results of three clinical studies among specific
patient populations, whereby proxy HRQL ratings were collected in addition to
patients' self-report. Two of these studies were conducted among cancer patients.
Chapter 5 investigates the level of response agreement between 103 patients with
brain cancer and their significant others on the EORTC QLQ-C30 and a brain
cancer-specific questionnaire module. Chapter 6 compares the responses of 72 men
with metastatic prostate cancer and their spouses on the EORTC QLQ-C3O and a
prostate cancer-specific questionnaire module. Chapter 7 reports on a study among
437 patients who had suffered a stroke six months earlier. I{RQL was assessed by
means of the Sickness Impact hofile (SP)." For one-quarter of the patients, who
were not able to provide self-report ratings, SIP ratings were provided by their
significant others. For 228 of the remaining patients, both patient and significant
other SIP ratings were obtained. In addition to evaluating the level of patient-proxy
agreement, this study estirnated the impact of using proxy IRQL ratings for one-
quarter of the patient sample on the results pertaining to one of the research
question under investigation (i.e., the relationship between stroke type and IRQL).

Chapter 8 provides a quantitative analysis of the results of the 6 studies
described in this thesis and 17 other recent studies examining patient-proxy
agreement for well-known, multidimensional IRQL instruments. A number of
methodological issues are discussed that require additional attention in determining
the value and limitations of proxy data in IIR'QL studies.

5
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COOP/WONCA ratings by cancer patients, others and physicians

Value of Caregiver Ratings in Evaluating the Quality of
Life of Patients With Cancer

By Kommer C.A. Sneew, Neil K. Aoronson, Miriom A.G. Sprongers, Symne B. Detmor, lidwino D.V. Wwer,
ond Jon H. Schomogel
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It fineSUREMENT of health-related quality of life
IYI (QL) is increasingly more common in clinical
cancer research.' An on-going research effort over the

last several decades has produced a range of generic and

cancer-specific QL questionnaires for use in clinical trials,
a comprehensive summary of which has recently been

published.' One important starting point in QL research

is that the assessment is essentially subjective, with the

patient being the primary source of information on his or
her QL. This should not, however, imply a wholesale

rejection of alternativc sources of such information.3

There are several rcasons why it is important to study

the value of proxy QL ratings provided by the patients'

caregivers at home (eg, family members or close compan-

ions) and in the clinic (eg, physicians or nurses).

First, the selective use of such proxy ratings of the

patients' QL might contribute to resolving the problem
of poor compliance rates in the collection of self-report
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QL data that has been encountered frequently in cancer

clinical studies.+e A significant proportion of patients in
these studies failed to complete the QL questionnaires at

the required follow-up intervals. Morcover, patient loss

to follow-up in QL investigations does not appear to be

a random event, but rather is often related directly to the
patients' poor health.6'e''o Yet it is precisely at the point
of disease prcgression or acute symptom experience that
we may be most interested in assessing changes in the

QL. Unacceptable levels of missing data, especially non-

randomly missing data, may lead to substantial bias in
the analysis of QL data.rr'r2 11is raises the question as

to whether caregivers can provide accurate proxy ratings

of the patients' QL.
Secondly, proxy judgements of patients' QL can and

often do play a role, at least implicitly, in decisions re-

garding treaEnent and patient cere.13-15 Particularly in on-

cology, where many patients are treated with palliative
rather than ctrrative intent, QL considerations may weigh
heavily in delivering the most adequate patient care.t6 For
this reason, it is important to understand the extent to
which caregivers can assess accurately the patients' level
of functioning and well-being.

Most typicatly, the accuracy of proxy QL ratings is

determined by examining the extent to which proxy rat-

ings correspond to those provided by the patients them-

selves. The extant literanue in this field is characterized

by a high degree of heterogeneity in rcsearch methodolo-
gies, and a diversity of results.3 Yet the prevailing opinion,
at least in oncology research, is that the capacity of care-

givers to rate accurately the patients' QL is limited.t't7
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An influential snrdy in this iuea was performed by Slevin
et al,rE who comparcd patient and caregiver ratings of
three items inquiring about QL, anxiefy, and depression.

They found moderate correlations (ranging from 0.31 to
0.50; interpreted as poor by rhe investigators themselves)

between 100 cancer patients and their physicians, and

slightly higher correlations (ranging from 0.41 to 0.54)

between a subsarnple of 50 patients and their relatives.

However, in two earlier studies, Spitzer et alre and Selby

et al20 reported, as part of the validation of their QL
instnrments, higher correlations (generally > 0.60) be-

tween cancer patients and their physicians on several gen-

eral health- and disease-related items. More recently, two
studies have examined patient-proxy agreement on the

European Organization for Research and Treatment of
Cancer Quality of Life Questionnaire (EORTC QLQ-
C30).21 In a small study (N : S}),Blazeby et alz reported

poor to moderate levels of agreement (weighted kappa

ranging from 0.14 to 0.61) betrveen patients with esopha-

geal cancer and their treating physician, but generally

better agreement between a subsample of 39 patients and

their family caregivers. Finally, Sneeuw et al23 found
moderate to good correlations (between 0.40 and 0.75

for most QL dimensions) between ratings provided by

patients with brain cancer and their informal caregivers

on the EORTC QLQ-C30 and a brain cancer-specific
questionnaire module.

The assumption underlying the comparison of patient

and proxy ratings is that the patient is the primary source

of information, and should, consequently, be taken as a

gold standard to which the proxy rating should conform.
However, patients' ratings themselves are not perfectly
reliable. For most questionnaires, reliability estimates fail

to meet the 0.90 criterion recortmended for interpretation
of scores at the individual level.2as Moreover, patients'

ratings are also subject to several biases.627 Minimally,
discrepancies between patient and proxy ratings should

not necessarily be interpreted as evidence of the poor

quality of proxy-derived information. Therefore, several

investigators have suggested that new studies should ex-

tend beyond examination of patienrproxy agreement, by

addressing the relative validity of ratings provided by
patients and their caregivers.23'26'28

In the current study we used two different strategies

to examine whether physicians and informal caregivers

can provide useful information on the health-related QL
of a heterogeneous group of cancer patients. First, we

investigated the level of agreement between patient and

caregiver r€sponses to a brief standardized QL question-

naire. This included exploring a possible relationship be-

tween patient-proxy agreement and the patients' health

status, which is highly relevant given the notion that prob-

lems with patient self-report are most likely to occur

among more impaired patients. Secondly, we extended

our analyses beyond the examination of patient-proxy
agreement by determining the relative validity of patient-

versus caregiver-generated information. More specifi-

cally, we compared the responsiveness to changes over

time in QL of both patient- and proxy-derived scores. [n
both analytic strategies, a head-to-head comparison was

made between physicians and informal caregivers as

proxy raters of patients' QL.

METHODS

Study Sarnple

In examining the concordance between patient and proxy ratings

of patients' QL, it is useful to use a heterogeneous patient sample

in terms of disease severity, thereby oprimizing the variabiliry in

QL ratings. In nrrn, this can increase the generalizability of the

obtained results. Therefore, the patient sample was composed of
patients with a range of cancer diagnoses who, during the period

between November 1993 and September 1995, attended the Nether-

Iands Cancer lnstitute/Antoni van Leeuwenhoek Hospital for treat-

ment involving chemotherapy. Patients were recruited from either

the outpatient clinic or one of the ctinical wards. To further increase

the likelihood of optimal variability in QL ratings, we excluded
patients rcceiving adjuvant chernotherapy, most of whom usually

exhibit a rclatively good performance status, and we planned the

initial assessment at the second (for inpatients) or third (for outpa-

tients) cycle of treasment. Further exclusion criteria included partici-
pation in a concurrent QL study, having a treating physician not
participating in the snrdy, being younger than 18 years, and a lack

of basic proficiency in Dutch.
Eligible patiens received a full, verbal and wrinen explanation

of the purpose and procedures of the study. Consenting patients were

rcquested to identify an informal caregiver (ie, spouses or others in
a close relationship to the patient) and to ask them to participate in
the study. The informal caregivers were also provided with verbal

and written information on the snrdy. Given their central role in the

treatment of patients receiving outpatient chemotherapy, medical

oncologists working in the lnternal Medicine Department were asked

to participate in the study. For inpatients, all ward physicians (interns

and residents) employed in the hospital over the entire study penod

were asked to take part in the study. The physisians also received

a full explanation of the purposes and procedures of the sn"rdy.

Measures and Procedures

Health-related QL was assessed by means of the Darunouth COOP

Functional Health Assessment chartsAilONcA.2e-3r The COOP/

WONCA charts arc an adapted version of the Dartmouth COOP

charts,32 developed by a cooperative group of community medical

practices to fill the need for a brief tool for assessing patients' overall

functioning. The reliability and validity of the original COOP charts

has been estabtished in a number of studies.32'33 Whilc psychometric

testing of the revised version is ongoing, there is ample evidence

that tlre COOP ilONCA charts used herc also yield reliable and

valid dara.mrr The COOPAVONCA charts assess QL at a generic

level, covering a core set of domains, including physical fitne"ss,

tbelings, daily and social activities, overall health, and pain. An
additional charr, assessing overall QL was also included. Each chart

consists of a descriptive title, a question referring to a single aspect
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of the patient's QL in the past 2 weeks, and five response categories

illustrated by drawings. Scores range from I to 5, with I representing

the best and 5 indicating the worst level of functioning or well-being
(see Appendix).

Patients, physicians, and informal caregivers were asked to com-

plete rhe COOP ilONCA charts independently of each other. The

proxy questions were identical to those of the patients, but were

slightly rephrased so that each question referred to the patient. Also,

Standald instructions were provided in which proxies were asked to

try to view the situation from the perspective of the patient, and to

complete the questionnaire as they thought the patient would. While

patients and informal caregivers received each question on a separate

sheet, the seven questions were concentxated on a single form for

use by the physicians.

The COOP ilONCA charts were completed at a baseline asscss-

menr (during the second or third cycle of chemotherapy) and at

a follow-up assessment 3 months later. Both administrations were

planned to take place during patieots' scheduled visits to the outpa-

tient clinic or during clinical ward stays. Data were collected by

self-administration, with a rcsearch assistant Present to check for

missing data. In most cases, the informal caregiver completed the

questionnaire while accomPanying the patient to the outpatient clinic

or while visiting the patient at the clinical ward. In these cases, the

informal caregiver was asked to fill out the questionnaire in a sepa-

rate room in the presence of another research assistant When the

informal caregiver could not be approached at the hospital, the ques-

tionnaire was given to the patient for the proxy to complete at home.

In these cases, the patients and proxies received explicit instructions

not to discuss the questions with each other. Seff-addressed, stamped

envelopcs werc provided for renlrn of the questionnaircs, and tele-

phone reminders were used occasionally to maximize respoose rate.

The physicians at the outpatient clinic were i$ked to complete the

COOP ilONCA charts immediately following the medical consulta-

tion with the patient The physicians on the clinical ward completed

the form in their office, on the same day as did their patients.

For purposes of establishing the test-retest reliability of the COOP/

WONCA charts, subgroups of patients and informal caregivers com-

pleted tbe charts at a third point in time. Patients visiting the hospital

at the follow-up assessment were randomly allocated to one of two

groups. [n one group, the patients themselves were given an addi-

tional set of charts, with the instnrction to complete them I day later

and renrrn them by mail. In the second subgroup of patients, the

same procedure was followed with their informal caregiver. For

practical reasons, the test-retest reliability of the physicians' COOP/

WONCA scores was not evaluated.

At the follow-up assessilEnt" thc patients also completed a scven-

item questionnaire that inquired about the extent to which they had

experienced changas over the study Period in the seven analogous

domains of the COOP MONCA charts. These so-called transition

items nre designed to elicit information regarding such perceived

changes over time. These questions, based on the Subjective Signifi-

cance Questionnaire (SSQ),ra asked the patients to indicate whether

their condition (ie, physical condition, emotional state, etc) had

changed since the last time they had completed the questionnaire-

Seven response categories were available, ranging from "very much

worse" to "very much better" ("no change" as middte category).

Patients and informal caregivers provided additional information,

including sociodemographic data and inforuration on the nature of
their rclationship. Clinical information was collerted by trained re-

search assistants through medical chart audit. The rcsearch assistants

also rated the patients' performance status, using the Eastern Cooper-

ative Oncology Group (ECOG) perfornrance status scale, mnglng

from 0 (normal activity without restriction) to 4 (completely dis-

abled).35e

Statistical Methods

Mean Scones, SDs, and the percentages of respondents with the

maximum and minimum possible scores on the COOPAI9ONCA

charts werc calculated for each source of information. Test-retest

reliability of patient and informat caregiver scorEs on the COOP/

WONCA charts was determined by intraclass correlations (ICC)

between the follow-up and retest assessments.24J?38 The ICC coeffi-

cient can vary from 0 to l, with I indicating perfect reliability.

Patient-proxy agreement at the level of the individual patient was

assessed by calculating the proportions of exact and global agree-

ment" and the intraclass correlation between the patient and caregiver

scores- Exact agreement refers to the proPortion of identical patient

and proxy responses. Global agreeurent was defined as the pnoportion

agrecment within one response category in either direction. Intraclass

correlations were used to discount chance agreements-'e Patient-

proxy ICC may vary from 0 to l, with 0 indicating no agreement

beyond chance and I indicating perfect agreemenl For ordinal data,

as used here, the ICC coefficient has been demonstrated to be mathe-

matically equivalent to the weighted kappa statistic-{
Patient-proxy agreement at the gfoup level was evaluated by com-

paring patient and caregiver mean scores on the seven COOP/

WONCA charts. Statistically significant differences between mean

scones, using paircd Snrdent's , tesLs, were interpreted as evidence

of systematic bias (ie, caregivers tending to report a lower or higher

level of QL than the patients themselves).3e To estimate the statistical

magnitude of any observed systematic bias, the mean difference

scores were standardized by relating these scoras to their SDs. Given

the similarity to effect size (d) calculations for paired obseryations,al

a standard.ized difference of d = 0.2 was taken to indicate a small

difference, (l = 0.5 a moderate difference, and d : 0.8 a large

difference.
The relationship between patient-proxy agrcement and the pa-

tients' clinical stanrs was exPlored by comparing, for each COOP/

WONCA chart, the mean of the absolute differences between patient

and proxy scorqs (possible range from 0 to 4) among patients with a

relatively good pertbnnance status (ECOG 0 or l) with that observed

among morc impaired patients (ECOG 2 or 3)- Between-group dif-

ferences were tested by Student's , tesL

Responsiveness, frequently denoted in the literature as sensitivity

to change,3E refers to the ability of an instrument to detect relevant

changes over time. For each source of information, changes on the

COOPAilONCA charts assessed longitudinally (calculated by sub-

tracting the baseline from the follow-up score) werc cornpared with

direct patient perceptions of changes over time in each underlying

domain. For the latrer direct rePorts, we used the above-rnentioned

transition questions, asking the patients directly whether their condi-

tion on the seven analogous dorrains of the COOPAilONCA charts

had changed. For purpose of analysis, the seven response categories

on these transition iterns were collapsed into three: patients who

felt worse, the same, or better at follow-up. Analysis of variance

(ANOVA) was used to test for statistically siguiticant differences in

mean change scores between the three subgfoups of patients (ie,

"'worse", "sanne" or "better" groups)- To evaluate the resPon-

siveness of the physician and informal caregiver scorts relative to

the patients' own scones, relative validity (RV) estimates werc calcu-

lated, defined as the ratio of the proxy ANOVA F-value to the patient

ANOVA F-value.a2'o3 The RV estimates indicatf, for each domain,

and in proportional terms, the ability of physicians and informal

caregivers to detect changes over time in the patients' QL, relative
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to the patients' self-rtport. An RV greater than I (or RV < l)
indicates that the proxies are more (or less) efficient in assessing

changes over time than the patients themselves-

RESULTS

Level of Participation and Follow-Up

Of 378 eligible patients (263 outpatients and I l5 inpa-

tients), 320 agreed, after a written reques! to participate

in the study (85Vo response rate). Of the 58 nonrespon-

dents, 29 pauents chose not to participate in the study

because of very poor physical or emotional condition, and

the remaining 29 patients reported not being interested or
having enough time. At the baseline assessment physi-

cians' COOPAMONCA ratings were available for 307

of the 320 patients (96%). Similarly, informal caregiver

COOP/WONCA ratings were obtained for 308 patients

(96Vo). Nine patients did not have or did not want to ask

an informal caregiver to take part in the study, and three

caregivers chose not to participate. The baseline analyses

focus on the 295 patients (92Vo) for whom all three

sources of QL ratings were available.
Follow-up patient ratings on the COOPAMONCA

charts were available for 235 of the 295 (80Vo) patients

with complete baseline data. The reasons for failure to
participate at follow-up were death (36 patients), too great

a physical or emotional burden (12 patients), lack of inter-
est or time (seven patients), or logistical problems (five

patients). At the follow-up assessment, physicians'
COOP/WONCA ratings were available for 197 of these

235 patients (84Vo). For 34 patients, the latter ratings

were not available because the patients had changed to a

treating physician not participating in the study. Informal
caregiver COOPAMONCA ratings were obtained for 2?i7

of 235 patients (97Vo). All sources of information com-

bined, complete follow-up COOP MONCA data were

available for 189 of the 295 (64%) baseline triads (ie,

patients, physicians, and informal caregivers). For 52 of
these 189 complete triads (28Vo), the baseline and follow-
up physician scores were provided by different physi-

cians, most often related to changed ueatment location
(ie, inpatient to outpatient clinic and vice versa). The

average duration between baseline and follow-up was 3.4

months (SD, 0.9 months).

After the follow-up assessment, 177 retnst question-

naires were randomly distributed to either patients or in-
forrnal caregivers. Seventy-five patients and 75 informal
caregivers renrrned the questionnaires within I week,

most of which were completed, as intended, I day after

the follow-up assessment (79% andT6Vo for patients and

informal caregivers, respectively).

Sample Clnractensrics

The sociodemographic and medical characteristics of
the patients are listed in Table l. Sixty percent of the

Toblc l. Polients' Sociodemogrophic ond Mcdicol Chsrocnsrictics

@
,t

Sex

Femole

Mole

Age (yeorsf

Meon : SD

Ronge

lv{oritol siolus

Morried/cohobiting
Widoured/dilrcrced

Unmorried

Educotion

Primoqy

Secondory

Ad,ronced secondory

University

Tumor siie

Breost

Gqshointestinol

Lymphomo

Melonomq

Lung

Genitourinory

Gynecologicol

Soft' ti ssue/ogteosorcorno

Other

ECOG p€r{ormonce sbtus'

0

I

2

3

freotrnent setting

Outpotient

lnpotient

176
I t9

60
40

52.0 * 13.6

t 9-80

34
l5
't5

I
7

7

5

4

6

48

16
63

I8

204
9l

'ECOG performonce slstus :core of bosaline.

sample was female. The patients had a mean age of 52

years (range, 19 to 80). Patients had a range of cancer

diagnoses, with advanced breast cancer being the most

prevalent diagnosis (347o). All patients were treated with
chemotherapy on either an outpatient (69%) or inpatient
(3l%o) basis. While the majoriry of patients (727o) entered

the study with a relatively good performance status

(ECOG 0 or I ), a substantial minority of patients exhib-

ited more impaired perforrrance status levels (ECOG 2

or 3).
Twenty-nine physicians participated in the study, l4 of

whom were medical oncologists working at the outpatient

clinic, and 15 were ward physicians working at the inpa-

tient clinic. The mean age of the medical oncologists was

45 years (range, 34 to 56), with an average of 18 years

work experience (range, 8 to 28). The ward physicians

were younger (mean age, 30 years; range, 26 to 36), and

had, on average, 25 months of work experience (range,

2 to 6O).

The informal caregivers were most often the patients'

79
I

t2

9

52
28
10

232
28

35

27

r54

84

30

99
(!
{t
23

21

21

l5
l3
17

l6
56
21

6

69
3l



COOP/\VONCA ratings by cancer patients, others and physicians 13

Toble 2. Disrribution of Poticn] ond Proxy Scores on the COOP/WONCA Chortr

Polient Phyricion lnbrnrol Coregiver

lvleon * SD %Mox'Min' lv{con + SD Meon - SD %Mox-Min

Boseline (n = 295)

Physicol fitness

Feelings

Doily octivities

Sociol oclivilies

Overoll heolth

Poin

Ql-

Follow-up (n = 189|

Physicol fitness

Feelings

Doily oaivities
Sociol octivities

Overoll hcohh

Poin

QL

3.1 -F 1 .2

2.2 * 1.0

2.7 * 1.3

2.2 = 1.3

3.3 * 1.0

2.1 * l.l
3.0 * l.l

3.0 * l.l
2.1 * .l.0

2.7 * 1.2

2.1 + .l.3

3.2 * ].0
2.1 * l.l
3.0 r 1.0

l2-15
27-2
20-10
39-6

7-9

36-3
l3-5

I r-10
3r-3
21-8
42-5
7-8

40-2
9-3

3.3 : l.l
2.4 * l.O
2.7 * 1.2

2.5 * 1.2

3.1 * I.0
L7 -r 1.0

3.0 t 1.0

* 1.0

t 1.0
* 1.2
* 1.2
* l.l
t l.l
* I.l

3.3 * .l.2

2.5 t 1.1

2.9 * .l.3

2.4 - 1.3

3.5 * 1.0

2.3 * 1.2

3.3 * 0.9

3.3 * 1.0

2.4 t' 1.1

2-7 t 1.2

2.4 * 1.3

3.4 * .l.0

2.3 * 1.2

3.2 t 1.0

12-16
r 8-5

17-13

32-6
3-r5

32-3
A-9

4-12
23-2
21-9
34-8

5-12
35-2

9-6

3.2
2.3

2.6
2.3

2.9
1.8

2.8

5-1 4

r 8-2

18-8

25-6
6-5

58- I

9-3

7-9

24-3
22-6
3r-5
r 6-5
57-2
17-3

NOTE. Scores rong€ horn I to 5 with o higher 3core representing o more impoired lelrel of functioning or well-being.

'Proportion o[ potients with the moximum (score I I ond minimum (score 5] level of functioning or well-being.

spouse or partner (74Vo). The remaining informal caregiv-
ers were children (8Vo), parents (47o), other relatives
(\Vo), or friends (6Vo). Most caregivers were living in the

same household as the patients (80%). The mean age of
the informal caregivers was 5l years (range, 18 to 78),

and 5l%o was male.

Score Variability and Reliabiliry

Table 2 lists the distribution of the patient and caregiver
scores on the COOPAVONCA charts. At both the baseline

and follow-up assessment, all of the charts had substantial

variation in scores. The full range of scores was observed

on all charts. The scores for feelings, social activities,
and pain were somewhat skewed towards the positive end

of the scale. The most skewed distribution was found for
the pain ratings provided by the physicians, with 587o

and 57Vo (at baseline and follow-up, respectively) of the

patients being rated as having no pain.

The test-retest reliability of both patient and informal
caregiver scores on the COOPAMONCA charts was good

to excellent (Table 3). ICC of patient scores nmged from
0.79 to 0.89. ICC of informal caregiver scores were com-

parable for physical fitness, feelings, overall health, and

pain (ICC = 0.77 to 0.85), but were somewhat lower for
daily and social activities, and QL (ICC : 0.63-0.76).

Patient-Prory Agreement at the lrulividrul l-evel

The results pertaining to the extent of agreement be-

tween patient and caregiver ratings at the level of the

individual patient are listed in Table 4. At baseline, pro-

portions of exact agreement varied between 367o and 487o

for patient-physician pairs, and between 39Vo and 507o

for patient-intormal caregiver pairs. When allowing for
one response category of difference in either direction,
the proportions of global agreement were approximately
85Vo for six of the seven domains. For social activities,
the proportion of global agreement was approximately
757o, indicaring patient-proxy discrepancies of two or
more response categories for one quarter of the patients.

ICC for patient-physician pairs ranged from 0.32 for so-

cial activities to 0.63 for daily activities (mean ICC :
0.48). ICC for patient-informal caregiver pairs were

slightly higher (mean ICC : 0.54), especially for feelings,

social activities, and pain (ICC : 0.43 to 0.64 compared

with ICC : 0.32 to 0.53 between patients and physicians).

At the follow-up assessment, higher levels of both patient-

physician and patient-informal caregiver agreement were

observed for feelings, social activities, pain, and QL (Ta-

Tobh 3. Tect-Retcst Reliabiliry of Potient ond lnfiormol Coregivcr Scores

on tho COOP/WONCA Chortr

Porient ICC lnbrmol Coregiver ICC

Physicol fitness

Feelings

Doily octivities

Sociol octivities

Overoll heolth

Poin

ot

.85

.77

.76

.63

.82

.84

.72

.89

.79

.86

.85

.84

.85

.86

NOTE. Test-relest reliobility of tho physicion score3 wos nol evoluoted.
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Toble 4. Agreement Bctweon Pqticnt ond Proxy Scorcs on the COOP/WONCA Chortg ot thc lndividuol tsvC

Boseline {6 = 295} Follrrw-up (n = l89f

Exocr Agreemont l%) Globol' lgreaorent (X) ICC Exoct Agrecmeot (%l Globol' Agreernenl (%) ICC

Potienl-physicion

Physicol fihess

Feelings

Doily oaivities

Sociol ocfivilies

Geroll heolth

Poin

QL

Potient-infu rmol coregiver

Physicol fitness

Feelingr

Doily octivities

Sociol octivities

&eroll heolth

Poin

Qt-

.50

.47

.51

.50

.52

.71

.53

.57

.58

.65

.53

.60

.72

.58

86
86

85

79
85

90
85

87
88

87
8o
9l
9l
9l

41

43
39
{l
38

59
40

48

50
42
43
19
55

48

.53

.37

.53

.32

.5r

.53

.45

.56

.48

.67

.{t

.51

.64

.48

85
82

86

73

87
86

85

84

85

88

76

88

88

84

38

37

43

36

42

48

38

42

&
43

39

50

47
44

'Agreement within one response cotegory in eilher direction.

ble 4). As noted at baseline, patient-physician colre-
lations (mean ICC _ 0.55) at follow-up were slightly
lower than patient-inforrnal ciuegiver colrelations (mean

ICC : 0.60).

Patient-Prory Agreement at the Group Level

Agreement at the group level was evaluated by compar-

ing patient and caregiver mean scores. At bottr baseline

and follow-up, statistically significant differences were

not€d for the majority of patient-physician and patient-

informal caregiver comparisons (Table 5). Mean differ-

ences between patient and informal caregiver scores were

all in the same direction, with the caregivers reporting
more impaired levels of functioning and lower levels of
well-being than the patients themselves. This trend was

not as consistent when examining mean differences be-
tween patient and physician scores. Physicians rated the
patients as having more problems with physical, emo-

tional, and social functioning, but better overall health
and QL (at follow-up only) and less pain than the patients

themselves. It is important to note that, when relating the

observed mean differences to their SDs, all differences

Toble 5. Agrecment Bctwccn Potient ond Proxy Scorcs on the COOP/WONCA Chortr ot lhe Group Lcvel

Bosaline (n = 2951 Folhurup (n = I89l

Itr{aon

DifiBr6nca'

llian * SDI

Stondoadizcd

Differencet

{dt

It{con
Diflerenca'

(l,r{eon : SDI

Stondordized
oifhrencet

(dl

Porient-physicion

Physicol fitness

Feelings

Doily octivities

Sociol octivilies

Oreroll heolth

Poin

QL

Potient-inbrmol coreginer

Physicol fitness

Feelings

Doily octivifies

Sociol octivities

Overoll heolth

Poin

QL

0.2 * 1.1S

O.2 * 1.lS
0.0 * 1.0

0.3 * l.4S

-0.2 * l.0t
-0.4 * I.0S

0.0 -r- I .l

0.2 t'1.]S
0.3 * l.0S
0.2 t l.0t
0.2 * 1.4

0.2 = 1.05

0.2 * 1.05

0.3 * I.0S

0.3
0.3
0.0
o.2
o.2
o.2
o.2

o.2
4.2
0.0
0.2

-o.2
-0.4

0.0

4.2

0.3
0.2
0.t
o.2
o.2
0.3

0.2 -+ 1..|

0.2 r I.0t
-0.1 * 1.0

0.2 * l.2t
-0.3 t '1.0S

-0.3 t o.8S

-0.2 * 1.0s

0.3 r l.OS

0.3 * 0.95
0.0 t 1.0

0.3 r l.3t
0.2 * 0.9t
0.2 * 0.8S

0.2 * 0.9t

o.2
o.2

-0. I

o.2

-o.3
-0.4
-o.2

'Prory minus potient 3coro.

td : meon difference/SD of diffurence ld = O-2 smoll; d: 0.5 moderole; d : 0.8 lorge).

+P < .05.

Sp < .ot.
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between patient and proxy mean scores were found to be

of a relatively small maguitude (d - -0.4 to 0.3).

Agreemcnt as a Function of Patients' Performance

Status

Analyses of the association between the level of pa-

tient-proxy agreement, as indicated by absolute differ-
ences between patient and proxy scores, and the patients'

performance status yielded an inconsistent pattern of re-

sults across the seven COOPAMONCA charts (data not

presented in tabular forrr). At baseline, patients' and phy-

sicians' ratings of feelings, social activities, and pain were

significantly less often in agreement among patients with
a more impaired performance status (ECOG 2 ot 3) than

among patients with a good performance status (ECOG

0 or 1). For physical fitness, overall health, and QL, the

results were in the opposite direction, with more agree-

ment noted among patients having a more impaired per-

formance status. For patient-informal caregiver pairs,

similar results were observed for feelings and social activ-
ities (ie, less agreernent zrmong more impaired patients),

and for physical fitness and QL (ie, more agreement

among more impaired patients). At the follow-up evalua-

tion, the findings concerning the association between pa-

tient-proxy agreement and perforrnance status were partly

confirmed for patient-physician pairs (ie, for physical fir
ness, pain, and QL). For patient-informal caregiver pairs,

no significant differences in levels of agreement at follow-
up were noted between patients with a good perforrnance

status and more impaired patients.

Responsiveness of Patient and Proxy Scores

Table 6 lists longitudinally assessed changes in patient

and caregiver scores on the COOP^VONCA charts for
three patient subgroups: patients who felt worse, the same,

or better at follow-up on the underlying domains (as as-

sessed with the transition questions). Across all raters and

domains, patients' direct perceptions of change over time
were accompanied by coresponding changes (ie, in the

expected direction) in baseline to follow-up $cores on the

analogous COOPAMONCA charts. For patients reporting

worsened functioning and well-being (first column of Ta-

ble 6), mean change scores varied from 0.2 to 1.1. Simi-
larly, for those patients reporting better health, mean

change scores ranged from -0.1 to -0.9. For patients who
did not change, mean change scores approached 0 (-0.2
to 0.2). Between-group differences in mean change scores

were statistically significant (P < .001) for all tlree raters

across each domain, except for physical fiuress as measured

by patients (P : .02) and informal caregivers (P - .05).

While the patient, physician, and informal caregiver

COOPAilONCA scores were all responsive to changes

over time in the specific domains, the raters differed in
relative perforrrance. Relative to the patients, the physi-

cians were more efficient in detecting changes in physical

firness (RV - 3.42) and overall health (RV - 2.64), but

performed less well in detecting changes in social function-
ing (RV - 0.36) and pain (RV - 0.40). Similar physician

RV estimates were noted when restricting these analyses

to the 137 patients for whom the baseline and follow-up
scores were provided by the salne physician. Compared

with the patients, informal caregivers were equally efficient
in detecting changes in feelings, overall health, and QL,
but were less efficient in relation to the remaining domains
(RV : 0.61 to 0.69).

DISCUSSION

The purpose of the current study was to evaluate the

accuracy of physicians and informal caregivers in rating
the QL of cancer patients. The availabiliry of such infor-
mation could facilitate significant reductions of missing

QL data in clinical investigations. Also, to the extent

that QL considerations play a role in decisions regarding

treatment and patient care, such information can contri-
bute to our understanding of the place of subjective judge-

ment in such decision-making processes. Toward that pur-

pose, two different strategies were used to examine

whether persons playing a central role in the care of
cancer patients can provide reliable and valid information
on various general aspects of the patients' QL.

First, we examined the level of agreement between Pa-
tient and caregiver responses to the seven questions of the

COOPAMONCA charts, each representing a spcific QL
domain. As expected on the basis of earlier studies among

cancer patients,r*zozzz3 the results indicated generally mod-

erate correlations between patient ratings and those pro-

vided by physicians and inforrnal caregivers. The level of
agreement between patients and their physicians was

slightly lower than that observed between patients and

their spouses or close companions, being in line with nvo

previous studies.18'2' At the initial assessment point, lower
Ievels of agreement were noted for more private domains,

such as feelings, social function, and overall QL.However,
agreement levels for these domains, as well as for pain,

were somewhat higher at the follow-up evaluation. This
finding suggests that monitoring of the patients' QL over

time may increase caregivers' awareness of patients' psy-

chosocial problerns and pain intensity.

When interpreting the magnirude of the observed colre-
lations between patient and caregiver scores, it is important

to use the reliabiliry of those scores as a frame of ref'erence.

That is, high levels of agreement htween patient and care-

giver responses cannot rcasonably be expected when either

one would provide ratings with compromised reliabil-
ity.*'ot The present study indicates satisfactory test-retest

rcliability of patient scores on the COOP/WONCA charts,

being well within the range of that observed for QL instnt-
ments used frequently in cancer clinical trials.{'*' With
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foUe 6. Mcosurcd Chonges Bc,lwcen Boscline ond Follow-up Scoros' on lhe COOP/WONCA Chorrr os o Function

of Podent".Repoacd Chongos ot Follow-upt

Poticnl'Raportud Chongc ot f ollor-up

No. o[
Potienht

Wor:c

Chonge
(lvteon * SDI

Soms

Chonge
(lncsn t SDI

Bettar

Chongo
(lvtson * SDI

Anolyrir of
Voriooced

(rl
Relotiva

volidirytt 1Rv!

Physicol fitness

Polient

Physicion

lnformol corqiver
Feelings

Pctienl

Physicion

lnformol coregiver

Doily ocfiviries

Potient

Phyricion

lnformol coregiver

Sociol octivilies

Pqlient

Physicion

lnlormol coregiver

Overoll heolth

Potienl

Physicion

lnformol coregivar
Poin

Potieni

Physicion

lnformol coregiver

Qt

Potient

Physicion

lnformol coregiver

l8'l

179

177

176

176

178

163

(65)s

0.3 * 0.9
0.5 -r 0.9
0.4 t I.2

l42l
0.4 * l.O
0.2 * 0.9
0.4 = 1.0

FN
0.5 * I.0
0.8 t l.l
0.6 * l.l

(321

l"l :1.5
0.6 - 1.3

1.0 = 1.3

(50l

0.4 r 0.9
0.6 * 1.0

0.5 t 0.9
(471

1.0 t I.0
0.8 + 1.2

0.? * I.0
(351

0.4 * 0.8
0.5 * 0.9
0.5 * l.l

(551

0.0 r 0.7

-0.'l * 0.9
0.0 t 1.0

(e4)

-0.1 + 0.9
0.1 t O.9

0.1 : 0.9

VN
0.1 t 0.9

-0..l * 1.0

-0.'l * l-l
(rr8l

-O.2 * l.l
-0.1 * I.2

0.1 * 1.4
(651

0.1 : 1.0

-0.2 * 1.0

0.0 * 0.9
(e6l

*0.1 * 0.9
0.0 t 1.0

-0.1 -r I .0

176l

0.2 + 0.9

-0.1 t L0
0.0 t 0.8

(6r I

-0..I * 1.0

-0.4 + 0.9

-0.1 r I .0
(431

-0.7 * l.l
-0.5 t 1.0

-0.6 t '1.0

(43)

-0.7 * 0.8

-0.7 * 1.1

-0.6 * 1.0

126l

-0.9 * 1.2

-O.7 -r- I.3

-O.7 'r 1.2
(6t 

1

-0.4 * I.O

-0.6 * 0.8

-0.3 -t 1.0
(3sl

-0.6 t 1.2

-0.3 + l.O
-O7 + 1.4

lszl
-0.5 -r l.O
-0.4 t 0.9

-0.5 = 1.0

A.',lg

| 4.34
2.77

I2.18
10.13

12.33

23.15
23.95
1A.20

2t.23
7.72

12.92

9.O7

23.92
10.50

31.59
12.67

2t.65

12.32

10.5r
I5.I 3

r.o0
3.42
0.66

r.00
0.83
r.ol

1.00

1.03

0.61

1.00
0.36
0.6r

r.00
2.64
I.r6

r.00
0.{0
4.69

l.oo
o.85
r.23

'Foll*up minur borlino rcro.
lPoli.ntr' p6repli6 ol chongc m timc in och &min during *r rtd pckd.
tVoria brouro ol mit3ing doto, bul wt hcld onrlont oo.t Ebr. for -ch donrir.
5M. of potiotr roporling we, rru, a beilcr holth in mch dqnoin.

IAITIOVA F-riotirtio for hawn1rop dificrono in resur.d chongc b.hro bolCinc ond lollorr-up eru.
IRV crtimi.. repl4m *p otio ol thr prony F*lc b th. polidt F-rclu; hr patist.. RV ii .ct io I; qn RV > I lor RV < ll indi@ia. fiot fi.

prcxicr oro mm (* ls:l cf,ciai in orsring chorgcr mr limc thon thc potientr thmrha.

one exception (ie, social function), reliability estimates of
informal caregiver scores on the COOP IVONCA charts

also exceeded the 0.70 standard r@ommended for group
comparisons in clinical studies.2a'2s However, the reliability
estimates of both patient and proxy scores failed to meet

the 0.90 criterion recommended for interpretation of scores

at the individual level.
When taking the reliability of scones into account, the

corelations between patient and caregiver QL ratings are

in keeping with expectations. Moreover, the results indi-
cate that, despite suboptimal patient-caregiver correla-
tions, the physicians and informal ciuegivers provided
identical or similar (ie, within one response category)
ratings as the patients themselves in the vast majority
of cases. Minimally, these findings do not support the
currently held view that caregivers iue poor judges of the

patients' Q1.t'tz'ra At the same time, the carcgiver ratings
are clearly not identical to those of the patients. Thus, it
remains important to verify one's perception by eliciting
feedback directly from the patients.

Examination of patient-caregrver agreement at the group
level is of particular importance for use of proxy QL ratings
in clinical trials, where groups of patients are comparcd
rather than individual patients. When comparing group
means of patient and carcgiver responses, encouraging re-

sults were observed. Although systematic differences be-
tween patient and proxy mean scones were noted, similar
in dirc,ction to those reported in previous studies,3 these

differences were smdl in magnitude. The most pronounced
difference was the lower pain ratings of physicians com-
pared with the patients themselves. This confirms the find-
ings of several other studies,4to in which the routine use
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of pain assessment tools is recommended to improve care-
givers' understanding of their patients' pain status. Never-
theless, overall, the small patient-proxy differences at the
group level indicate that only a modest degree of response

bias would be introduced when substituting patients' self-
report of their QL by caregivers' ratings.

A second analytic strategy used to examine the use-

fulness of proxy-derived ratings of the patients' QL was

to evaluate the validity of both patient and caregiver QL
scores. The underlying rationale for performing such

analyses is that discrepancies between patient-proxy rat-
ings should not necessarily be interpreted as evidence of
the inaccuracy or biased nature of proxy-derived informa-
tion. An indicator of validity that is particularly important
in clinical trials is responsiveness to changes over
time.2a'3E The results of this study provide support for the
responsiveness of the ratings provided by physicians and
informal caregivers to changes in patients' QL. Relative
to those of the patients, the physicians' COOPAMONCA
ratings were even more efficient in reflecting direct pa-

tient reports of change over time in physical function and

overall health. While proxy COOPAMONCA ratings, and

especially those provided by the physicians, were less

responsive to change than patient seH-report for social
function and pain, the overall findings lend support to the
validity of proxy-derived information on the patients' QL.

These results should be interpreted in light of some
possible generalizability and methods limitations. The cur-
rent results were obtained in a study whose specific objec-
tive was to examine the usefulness of proxy ratings of
cancer patients' QL. One might question the extent to
which the results, especially those pertaining to physicians'
ratings, are generalizable to actual clinical practice and

research sinrations. However, the fact that the physicians,
varying widely in years of experience, did not receive
any training in completing the questionnaire (apart from a
general introduction for purposes of obtaining consent) and
completed it during busy clinical practice, argues for the
generalizability of the results to other clinical senings. In-
terestingly, ttre fact that the baseline and follow-up QL
ratings were obtained from different physicians in slightly
rnore than one quarter of the cases did not appear to com-
prrcmise their validity (ie, responsiveness). A second con-
cern is that the observed results may not be generalizable
to patients unable to provide QL information themselves
iN a consequence of mone severe cognitive, physical or
emotional disability.3rr The current study did not yield
consistent evidence of a relationship benveen patient-proxy
agreement and the patients' overall performance status.

However, we would recommend that this issue be exam-
ined further in funre studies.

For practical reasons (ie, limited time during busy clini-
cal practice), we used a brief questiormaire comprised of
seven global questions, each representing a specific QL

domain. One might conjecture that the results would be

different if a lengthier, more detailed questionnaire was

used. Patient-proxy agreement might be pooner when more
detailed information is requested; information that de-
mands more precise knowledge of ttre patients' level of
functioning and well-being. Conversely, one could argue
that the level of agreement would be heightened by more
detailed questions, in that the requested information would
be more specific and concrete. Additionally, aggregation
of several questions in multi-item scales might also lead
to higher Ievels of patient-proxy agreement, given that
multi-item scales are theoretically more reliable than sin-
gle-item measures.25 Possible effects of using lengthier,
multi-item instmments rather than global questions on the
relative validity results are also speculative. Multi-item
scales have been shown to detect clinical differences be-
tween patients more precisely than single-item measures."
If this would be the case for all raten, however, one would
expect very similar relative validity estimates to those ob-
served in the current study. Clearly, additional shrdies are

needed to investigate whether equally valid and reliable
proxy ratings can be elicited when using lengthier QL
questionnaires composed of multi-item scales.

In conclusion, this study provides encouraging findings
on the validity of caregiver ratings of several general
aspects of cancer patients' QL, and on the comparability
of patient and caregiver QL scones at the group level. At
the individual patient level, however, both physicians and
informal caregivers may sometimes provide different in-
formation than patients themselves, especially in the area

of psychosocial function. The findings provide support,
dbeit with the necessary caution, for the feasibiliry of
using proxies for estimating patients' QL in clinical re-
search settings. For snrdies zunong patient populations at
risk of serious cognitive impairment (eg, patients with
brain tumors or brain metastases) or expected deteriora-
tion of self-report capabilities, we recommend obtaining
caregiver QL ratings parallel to patients' own reports. In
case of substantial amounts of missing self-report QL
dat4 consideration should be given to relying primarily
on caregiver ratings, rather than on mixing patient- and
proxy-derived information. ln studies where the amount
of missing QL data based on patients' self-reports is rela-
tively modest, one might consider substituting the corre-
sponding proxy ratings. In such situations, however, we
would recommend replicating the statistical analyses with
and without data substitution to evaluate the impact of
such procedures on study result"s and conclusions.
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Qualiry of litb (QOL) assessment is increasingly being used in
clinical cancer research as an important ourcorne for assessing

treatment effects (Osoba 1994; Medical Research Council Lung
Cancer Working Party, 1996). Additionally, recent attention has

been directed toward the possibility of ernploying individual QOL
assessments in daily clinical practice (Wasson et al, 1992; Deunar
and Aaronson, 1998). Both efforts are aimed at the factoring of
qualiry of life considerations explicitly into the medical decision-
making process. Given that the patient is the most appropriate
source of information on his or her QOL, such assessments are

primarily derived from the patients themselves. Yet there are

several reasons tor studying the value of proxy QOL ratings

provided by the patients' caregivers at home (e.9. spouses, other
family members or friends) and in the clinic (e.g. physicians and

nurses).

First, it is important to know the extent to which caregivers can

assess accurately a patient's level of functioning and well-being,
in that such assessments can influence significantly decisions

regarding treatment and patient care (Ford et al, 1994; Schor et al,

1995; Macquart-Moulin et al, 1997). Second, there are a number
of research situations in which the patient may not be able or
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willing to providc QOL ratings. hoblems with self-report may
arise when patients have cognitive impairments or communication
deficils, when they experience sevene symptom distress, or when
an interview is physically or emotionally too burdensome. For

such patients, cruegivers might be employed as complementary or
alternative sources of information on their QOL (Magaziner, 7992;
Sprangers and Aaronson, 1992).

Historically, physicians and nurses have played a central role in
evaluating patients' QOL, albeit in the limited sense of providing
ratings of performance status, treatrnent toxicity and pain intcnsity.
In earlier work (Sprangen and Aaronson, 1992), we identified 35

pubtished reports evaluating QOL in patients with chronic disease

in which ratings from health care providers and patients were

compared. These studies indicated that the concordance between

patients' and caregivers' QOL ratings was far from optimal, but
also suggested a clear need for more methodologically sound

studies using larger sample sizes and standard QOL question-

naires. Recently, two studies among large samples of cancer

patients have shown more promising results. Stephens et al (1997)

reported high levels of agreement bctween patients' and physi-
cians' ratings on a range of key physical symptoms of the

Rotterdam Symptom Checklist as assessed in two randomized
trials of palliative treatment for patients with lung cancer.

Imporrantly, they found that thc conclusions based on the between-

treatment comparisons for these symptoms were essentially the

same whether one used the physicians' or the patients' QOL
ratings. Sneeuw et nl (1997a) also provided encouraging findings
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on the validity of physicians' ratings of several general aspects of
cancer patients' QOL as measured by the COOP/WONCA charts,

an instmment developed by a cooperative group of primary care

physicians to briefly assess a core set of QOL domains. Relative to

the patients, the physicians wene more efficient in detecting

changes over time in physical fitness and ovemll health, but less so

in relation to social function and pain.

lncreasingly, attention has been paid to the potential use of
significant others, particularly spouses, other relatives or friends

taking care of the patient in the home situation, as raters of cancer

patients' quality of life (Grassi et al, 1996; Kurtz et al, 1996;

Sneeuw et al, 1997a, L997b, 1998). Theoretically, significant

others would seem to be a bener choice as proxy raters of patients'

QOL than health care providers. They have the opportunity to
observe the patient engaging in a wide range of activities over

extended periods of time and may have better access to the

patient's thoughts and feelings than do health care professionals
(Aaronson, l99l). This position has been supported by a number

of small studies among cancer patients (Slevin et al, 1988; Blazeby

et al, 1995; Sigurdardonir et al, 1996), showing slightly elevated

levels of patient-proxy agreement for significant others as

compared to either physicians or nurses. On the other hand, as we

suggested, earlier (Sprangers and Aaronson, 1992), ratings

provided by significant others can also be biased by the caregiving

function of the rater. In line with this suggestion, other studies

have reported ttrat significant others and health care providers

evaluate patients' QOL with a comparablc degree of (in)accuracy
(Grassi et al, 1996; Sneeuw et al, 1997a).

The purpose of the current study was to examine thc usefulness

of caregiver ratings of the QOL of a heterogeneous sample of
cancer patients by assessing the level of agrecment between

patient and proxy responses to a brief standardized QOL instru-

meot. This study contributes to the growing body of research on

the value of proxy QOL ratings by providing a head-to-head

comparison of the levels of patient-significant other,

patient-physician and patient-nurse agrcement. Sectlndly, we

investigated the relative effects of the type of proxy rater, the type

of questior/Qol domain, the patients' clinical status, and several

sociodemographic characteristics of all raters on the level of
patient-proxy agreement. Finally, in addition to the usual pair-

wise comparisons. the availability of re.sponses from four

different sources also allowed for comparisons of four ratings

simultaneously.

rilETI{ODS

Study sample

The current analysis was based on data obtained from participants in

a larger smdy examining the value and limitations of proxy ratings of
canoer patients' QOL (Sneeuw et al,1997a, 1998). The total patient

sample was composed of patients with a range of cancer diagnoses

who attended the Netherlands Cancer lnstitute/Antoni van

I-eeuwenhoek Hospital for tneatment involving either inpatient or

oupatient chemo0rcrapy. Forall patients, QOL ratings were obtaincd

from their significant others and ueating physicians. Nurse ratings

were obtained for hospitalized patients only, given the more frequent

and consistent nurse-patient contact in the inpatient clinic seuing.

Since the aim of ttre curent analysis was to provide a head+o'hcad

comparison of significant o*ters, physicians and nurses, we focused

on the patients who were recnrited from one of the inpatient wards.

Exclusion criteria included participation in a conculrent QOL
study, age less than l8 years and a lirck of basic proficiency in

Dutch.

Eligible patients received a ful[, verbal and written explanation

of the purpose and procedures of the study. Consenting patients

were requested to identify a significant other (i.e. spouse or other

close companion) and to ask them to participate in the study. The

significant others were also provided with verbal and written

information on the study. Given their central role in the treatrnent

and care of patients receiving inpatient chemotherapy, all waud

physicians (interns and residents) and nurses who worked at the

specific inpatient ward over the entire study period were asked to

take part in the study. The physicians and nurses also received a

full explanation of the purposes and procedures of the study.

Measures and procedures

Quatity of life was assessed by means of the Dartmouth COOP

Functional Health Assessment chartsAl/ONCA (Scholten and

Van Weel, 1992: Van Weel, 1993; Vtrn Weel et al, 1995). The

COOP MONCA charls are an adaped version of the Dartmouth

COOP charts (Nelson et al, 1987), developed by a cooperative
group of primary care physicians. The reliability and validity of
the original COOP charts have been cstablished in a number of
studies (Nelson et al, 1987, 1990). While psychometric testing of
the revised version is ongoing, there is ample evidence that the

COOPAVONCA charts used here also yield rcliable and valid

data (Scholten and Van Wee[, 1982; Van Weel et aI, 1995). The

COOP MONCA charts assess QOL at a generic level, covering a

core set of domains, including physical fitness, feelings, daily and

social activities, overall health and pain. An additional chart

assessing overall QOL was also included. Each chart consists of a
descriptive title, a question referring to a single aspect of the

patient's QOL in the past 2 weeks, and tive response categories

illustrated by drawings. Scores range from I to 5, with 1 repre-

senting the best and 5 indicating the worst level of functioning or
well-being (Figure I ).

Patients, significant others, physicians and nurses were asked to

complete the COOPMONCA charts independently of each other.

The proxy questions were identical to those of the patients, but
were rephrased slightly so that each question referred to the

patient. Also, standard instructions were provided in which
proxies were asked to try to view the situation from the perspec-

tive of the patient, and to complete the questionnaire as they

thought the patient would. While patiens and significant others

received each question on a separate sheet, for practical reasons,

the seven questions were concentrated on a single form for use by

the physiciauls emd nurses.

Data were collected by self-administration during patients'

scheduled clinical ward stay at which they received a second cycle

of chemotherapy. A research assistanl. was present to check for
missing data. In most cases, the significant other completed the

questionnaire while visiting the patient at the clinical ward. In
these cases, the significant other was asked to fill out the question-

naire in a separate room in the presence of another research assis-

tant. When the significant other could not be approached at the

hospital, an iurangement was made to have the questionnaire

completed at home and returned in a self-addressed, stamped

envelope. The physicians and nurses on the clinical ward were

asked to complete the COOP MONCA charts in their office, on

the same day as did their patients.
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PHYSICAL FITNESS

During the past 2 w€€ks...

Wlul wes the hardost phlarcal activrty !,ou could
do lor al baal 2 mtrutes?

SOCIAL ACTIVITIES
Dlr.trg lha paal2 u0&....

Har you. Oyrrcd orrd rrioaioool hadlh }ilfd
yor? sodal actvtdo wltl l.r$a!" tfiItdr,
n.iehbou,! o, grDrD6?

FEELINGS

During lhe past 2 weeks...

OVERALL HEALTH

tlringlhe B 2tEcLs...

Hor wodd FU.S you, hcam ln gm..!,?

QUALITY OF LIFE

Dunng tlre paEt 2 w€€k8...

How vuould lrou rab yolJr overall quallty of llie?

DAILY ACTIVITIES

Dunnd the pa8t 2 weoks...

Hos much clitflqilty haw you had doing your usual
actirriue8 or tcsk, both insirE and ouBile the hous€
bcaus€ ol your physlnl and emotlonal heelth?

PAIN

Ilrtrno lh. part 2 rosts ..

Hor.n(Eh bodlly prln tuv. you genorXy hed?

r!e Y-rtrlPiv

rrtrr, at a last p€cs

Hea1y, (lor examfle)
irg.dadmpace

t2t-j_
t!0nt.^-

i/bd€rate, (!or examplo)
rralh at a fasl pace

u0

A_
LQ0r( (for eranple)

ralk at a mecturn pace

bry l$l, (lor exarnple)
walk. at a slow paoe
o. not abl€ lo walk

t!0

t_

Not at all

@
u_

Sliqhily

[3

lilodoral€ly

13.

Ouite a bil

tl

Extrsrnely

L!

hlo ditncuiy at all 0
fr

t]_

A lrt0e bat ot cliffiorlty
Al t3

Some difroilty

fl
E

MrJcfi dirficrrly

f,
Coukl not do

f'lot at all ffi, Ffi

Sllghtly ffiffiff
Moderataly

frff;fffi
Oune e bit

fr fffim'
exfemary ? ffiPfr

Ercelbnf

I

Very good

Good

tq

Fair

1-l

Poor

No paln

Very malcl paln

Mild paln

lvhBrata pain

Sowre parn

Excallent

u

\b7y gpod

u

Good 0
Fair

E

Poor

E

Flgure 1 The COOPrYVONCA charts

*.
,n

c
0

@

0
0
/a\,

@

ffi

ffi

ffi

ffi

pr

0
@

t_

o



26 Chapter 3

The research assistants also rated the performance status of the

patients, using the Eastern Cooperative Oncology Group (ECOG)

perforrnance status scale (Zubrod et al, 1960; Sorensen et al,

1993). The ECOG scale describes the patients' level of func-

tioning in terms of activity, ambulatory status and need for care.

An ECOC score of 0 means normal activity, ECOG I means some

restriction in activity but ambulatory, ECOG 2 means capable of
self-care but some daytime spent in bed, ECOG 3 means more

than 50Vo of daytime in bed, and ECOG 4 means completely

bedridden. To establish the patients' performance status, the

research assistants used a standard set of questions based on

guidelines recommended by Schag et al (1984).

Data analysis

The level of agreement between patient and Proxy ratings was

examined in several ways. Mean scores of patients and proxies

wcre compared to exarnine agreement at the group level.

Statistically significant differences in mean scores, as indicated by

paired Student's ,-tests, were interpreted as providing evidence of

systematic differences between raters (Lee et al, 1989; Marshall

et al, 1994). T9 interpret the size of observed differences, the mean

difference Scores were standardized by relating these scores to

their standard deviations. Given the similarity to effect size (d)

calculations fbr paired observations (Cohen, 1988), a standardized

difference of d = 0.2 was taken to indicate a small difference,

d = 0.5 a moderate difference, and d = 0.8 a large difference.

The intraclass corrdlation (ICC) coefficient was used as an indi-

cator of chance-corrccted agreement between patient and proxy

ratings at the individual level (Bartko, 1966; [*e et al, 1989).

Guidelines for the ICC as a measure of the strength of agreement

were labelled as follows: <0.40, poor to fair agreement; 0.41-O.60,

moderate agreernent; 0.61-0.80, good agreement; 0.81-1.00,

excellent agreement (Landis and Koch, 1977). For ordinal data, as

used here, the ICC coefficient has been demonstrated to be mathe-

matically equivalent to the weighted kappa statistic (Fleiss and

Cohen, 1973).

Additionally, response agreernent between patient and proxy

raters was assessed by calculating the proportions of exact agfee-

ment, adjacent-category differences, and differences of more than

one response category. The latter, being interpreted as large

patient-proxy discrepancies, were used to investigate furtlrer the

relative effects of the type of question (the seven COOPAilONCA

charts), the type of proxy rater (significant other, physician, nurse),

the patients' performance status (ECOG score), and sociodemo-

pgaphic characteristics (age, sex, education) of all raters on the

level of patient-proxy agreement.

Finally, simultaneous cornparisons of the four raters were made,

establishing the proportions of complete agreement and deviant

scores. Complete (or nearly complete) agreement was defined as

those cases in which all four raters agreed within one response

category @.g.2,2,3.2). A deviant score was defined as the situa-

tion in which only one of the raters differed more than one

response category from the remaining three raters (e.g. 1,4,4,4).

HESULTS

Sample characteristics

Of 115 eligible patients, 100 agreed to participate in the study

(87Vo response rate). Seven of the l5 non-respondents chose not to

Table 1 Comparison of patient and prory mean scores on the

COOP/WONCA charts

Patient Significant other Physician Nurse
Mean t s.d. Illlean + 8.d. Mean t 3.d. Itlean + s.d.

Physicalfitness
Feelings
Daily actMties
Social aclivities
Overall health
Pain
Qualig ol llle

3.3 t 1.3

2.2 ! 1.O

3.1 t 1.3

2.7 ! 1.4

3.4 r 1.0

2.2 t 1.2

3.2 t 1.1

3.5 r 1.2

2.7 t '1.1^

3.3 t '1.20

2.7 ! 1.3

3.7 t 0.9.
2.5 t 1.2

3.5 t 0.9"

3.5 r 1.0

2.5 + 1.0e

3.0 r 1.1

2.7 t 1.2

3.4 r 0.9

1.8 t 1.1b

3.2 r 0.9

3.4 r 1.0
2.3 r 0.9
3.0 r 1.'l

2.6 + 1.0

3.5 t 0.8
2.1 t 1.1

3.3 t 0.8

Note. Scores range trom 1 to 5 with a higher score representtng a Tnore

impaired level of functioning or well{eing. " Proxy scores signilicandy higher

(P < 0.05) than patient scores. b Prory scores significantly lower (P < 0.05)

than patienl scores.

participate in the study due to very poor physical or emotional

condition. The remaining eight non-respondents dld not provide

any specific reason for not participating other than a general lack

of interest in the study. Significant other, physician and nurse

COOP ilONCA ratings were obtained for 93, 97 and 99 of the

l(X) patienls respectively. The current analyses focus on the 90

patients tor whom all four soluces of QOL ratings were available.

Patients had a range of cancer diagnoses, with lung cancer

(23%), advanced breast cancer (22oh), testicular cancer (16Vo\ and

soft tissue sarcoma (14%) being the most prevalent. The patient

sample was heterogeneous in terms of performance status (eight

patients ECOG 0, 54 patients ECOC 1, 2l patients ECOG 2, and

seven patients ECOG 3). The patient sample included 48 men

(53Vo) and 42 women (477o). Patients' age ranged from 19 to 75

yeani, with a mean age of 49 years.

The significant others were most otten the patients' spouse or

partner (l(t?o). The remaining significant others were parents

(7?o), adult children (6%), other relatives (7Vo), or friends (4Vo)-

Most of them were living in the same household as the patients

(82%). Fifty-one significant others were women (57Vo) and

39 men (43?o). Their mean age was 49 yearc, with a range of
20-78 years.

Fifteen ward physicians (ten female, five male) participated in

the study. The physicians were 2G36 years of age (mean age

30 years) and had, on average, 25 months (range 240 months) of
work experience as a physician. The nurse sample consisted of
35 nurses (29 female, six male). The nurses varied in age from

25 to 56 years (mean age 32 years). On average, they had I I years

(range 4-33 years) of work experience, of which 5 years (range

I-22 years) as an oncology nurse.

Patient-prory agreement

Table I shows the mean scores of the patients and proxy respon-

dents on the COOPAilONCA charts. For seven of the 2l
patient-proxy comparisons stadstically significant differences

were noted, indicating systematic differences between patient and

proxy ratings. The significant otheni rated the patients as having

more impaired levels of feelings and daily activities, more pain,

and poorer overall health and qualiry of life than did the patients

themselves. The physicians' ratings indicated more impaired feel-

ings, but less pain than those of the patients. No statistically

significant differences were observed between the patients' and
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Table 2 lnlraclass correlations belween patient and prory scores on the

COOPMONCA chare

Patient Patient

Table 3 Percantage of large discrepancies between patient and proxy

s@res on the COOP/WONCA charts

Patient
lt

Significant other
o,
/o

Patient Patient

Physician Nunse Total'

Physicalfitness
Feelings
Daily activities
Social ac,tivities

Overall health
Pain
Quality ol lile

TotaP 17

aAcross the three pairs of raters for 9O patients (3 x 9O = 27O compansons).
bAcross the seven questlons for 90 patlents (7 x 9O = 630 comparisons).
cAcross the three pairs of raters and seven questions for 90 patientS

(3 x 7 x 90 = 1890 comParisons).

patient-proxy comparisons: between patients' and significant

others' ratings of overall quality of life, between patients' and

physicians' ratings of feelings and social activities, and between

patients' and nurses' ratings of physical fitness and overall quality

of life.

Factors atfecting response agneement

Given three paim of ratings on the seven COOPAilONCA charts

for each of the 90 patients, a potential total of 1890 patient-proxy

comparisons could be made. Due to missing data, 1l comparisons

were not possible, leaving 1879 comparisons between patient and

proxy ratings. Of these, 7& (4lVo) were in exact agreement,

and 801 $3?o) agreed within one rcsponse category. Large

patient-proxy discrepancies (i.e. more than one response categofy

of difference) were noted on 314 (l]Vo\ occasions. As shown in

Table 3, the percentages of large discrepancies varied across the

Patienl
vg

Signiflcant other
tcc

Physician Nurse Average
vs

rcc lcc

ys

rcs %

vsy!,

ot
lo

Physicalfitness
Feelings
Daily activities
Social acttvities
Overallhealth
Pain

Quality of life

Average

0.57
0.48
0.66
o.47
o.M
0.il
0.37

0.s2

0.38
0.43
0.58
0.43
0.41

0.66
0.36

0-46

0.49
0.43
a.60
0.37
0.43
0.60
0.41

0.48

0.s3
0.37
0.56
0.20
0.45
0.50
0.51

0.45

18

13

13

27
9

17

21

17

13

16

30
I

t6
16

lv

21

11

14

25

9

10

16

t5

13

16

20
38

10

20
10

18

nurses' ratings. The standardized differences (effect size d) ftlr the

five systematic differences observed between patients and signifi-

cant others ranged berween 0.22 and 0.30 for daily activities,

overall health and quality of life, and was 0.47 for feelings (not

shown in tabular form). The standardized differences of the two

systcmatic patient-physician differences were 0.40 for feelings

and -0.40 for pain.

To examine patient-proxy agreement at the individual patient

level, a 3 x 7 matrix was consEucted of the intraclass correlations

between the ratings of the three patient-proxy pairs on the seven

COOP/IVONCA charts. The average ICC over all 2l correlations

was 0.48 (Table 2). Similar levels of agreement wer€ noted

between the three patient-proxy pairs, with the average ICCs

ranging from 0.45 ro 0.52. Average tccs on the seven

COOP/WONCA charts ranged from 0.37 for social activities to

0.60 for daily activities and pain. Relatively lower levels of agree-

ment, as indicated by ICCs <0.40, were observed for five of the 2l

Table 4 percentage of large discrepaneies across allcornparisons (n = l89Of broken down by explanatory variables

Prory characterietcs

No. ol
comparloone

% Large
dlacrepancies

No. ol
comporisonc

% L:rge
diacrepancies

Type of proxy raler
Significant other
Physician
Nurse

Proxres'age
<40
41-55
55+

Proxies'sex
Male
Female

Proxies' education
Low
lntermediate
High

628
624
627

1362
321

189

17"/"

18o/o

15o/"

16"/o

18o/"

15%

16"/o

17o/o

19P/"

14"/o

17Y"

ECOG O

ECOG 1

ECOG 2

ECOG 3

Patients'age
<40
41-55
55+

Patients'sex
Male
Female

Patlents' education
Low
lntermediate
High

165

1128
440
't46

10%
16o/"

24%
100h

160/"

19o/o

l5o/o

16"/"

17o/"

22o/o

14"/o

167"

520
13s9

609
623
647

1000

879

524
793
562

203
264

't405

iAc@ thrce paiB of Et€G and ssn q6liG tor 90 Palionts (3 x 7 x 90 = 'l 890 @mparisns); numb€r ot @trpa'isns varios dre to mi$ing dat'a'

U
t10

Patient charactarlstlcs
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Table 5 Number of occasions with one of the raters having a deviant score€

No. of
Comparisons

No. of deviant acoras

Signiticant
Patient other Physlcian Nurse Total

Physicaltitness
Feelings
Daily activilies
Social activities
Overallhealth
Pain

Ouality ol lile

Total

"Score of one rater being more than one response category different from

seven COOPAMONCA charts. For all patient-proxy pairs,

relatively few large discrepancies (on average 9Vo) were noted for
the overall health ratings, and relatively many large discrepancies
(on average 3AVo) for ratings of social activities. The large discrep-
ancies were evenly distributed across the three patient-proxy
pairs, indicating that disagreement was not dependent on the type
of proxy rater.

Table 4 displays the effects of' the type of proxy rater, the

patients' performance status and sociodemographic characteristics
of the patients and proxy raters on the percentages of large

patient-proxy discrepancies. As was observed for the type of
proxy rater, the prop<lrtions of large patient-proxy discrepancies

varied within narrow rnargins across the different age, sex and

education subgroups. For patients' perfonnance status, however, a

more substantial effect was observed. For patients with either a

very good (ECOG 0) or very poor (ECOG 3) perfbrmance status,

the percentage of large discrepancies was l0%. For patients with a
slightly impaired (ECOG l) or moderately impaired (ECOG 2)

performance status, the corresponding figures were 167o and 247o

respectively.

Simultaneous comparison of lour raters

Given the seven COOP/VVONCA items and 90 patients, a potential

total of 630 simultaneous comparisons of four responses could be

made. Due to missing data for nine patients, 621 comparisons

were possible. Cornplete or nearly complete agreement, defined as

those cases in which the four raters agreed within one response

category (e.g. 2,2,3,2), was noted on 340 occasions (55Vo).

Deviant scores, defined as those cases in which only one of the

raters differed more than one respon$e category from the

remaining three (e.g. 1,4,4,4), were found in 73 cases (l2%o).

Table 5 shows that, ot'those 73 deviant scores, the patient was

the deviant rater on 26 occasions, the signilicant other on '15

occasions, the physician on 20 occasions aurd the nurse on

12 occasions. Deviant scores were most often found for physical

fitness and social activities ( I 6 and I 8 occasions respectively). For
physical fitness, 13 of the 16 deviant ratings were in the positive
direction (i.e. the deviant rater scoring {very heavy', the other
raters scoring 'moderate' to 'very light').

Drscussroil
This report describes a head-to-head comparison of significant
others, physicians and nurses as proxy raters of the QOL of
patrents with cancer receiving inpatient chemotherapy, as assessed

by the seven questions of the COOPAMONCA charts. To examine

patient-proxy agreement at the group level, mean str)res of
patients and proxy respondents were compared. This is of par-

ticular importance for using proxy QOL ratings in clinical trials,
where groups of patients are compared rather than individual
patients. Significant others systematically reported more problems

than did the patienls themselves for five of the seven QOL
domains. Physicians also rated mone emotional problems than did
the patients, but underreported pain. The laner finding confirms
earlier reports of physicians' tcndency to underestimate patients'
pain intensity (Hodgkins et al, 1985; Grossman et al, 1991;

Au et al, 1994). lnterestingly, no systematic differences in mean

scores were notcd between patient and nurse ratings, suggesting

that nurses may be the most suitable source of proxy information
in clinical trials of hospitalized cancer patients.

It is important to note that the statistical significance of
observed differences is, in part, dependent on sample size.

Unfornrnately, there are no clear-cut ways of interpreting the

importance of statistically significant differences. Ideally, one

would like to know at which sizr a systematic difference is

clinically meaningful. Although attempts have been made in this

direction (King, 1996; Osoba et al, 1998), the QOL literature does

not yet provide unequivocal recommendations. As a 'second best'

alternative for interprctrng the size of systematic differences, stan-

dardized differences (or effect sizes) were employed. In view of
guidelines recornmended by Cohen (Cohen, 1988), the systematic

differences that were observed for seven of the 2l patient-proxy
comparisons wcrc small to moderate in magnitude. The larger

differences observed between the patients' ratings and those of
their significant others and physicians in the area of emotional
functioning suggest that the use of proxy respondents may inuo-
duce a bias in this QOL domain. Overall, however, the results

indicate that only a modest degree of response bias would be

introduced when substituting patients' self-report of their QOL by

proxy ratings.
To examine patient-proxy agreement at the individual patient

level, we employed a combination of the ICC, being a suitable

statistical measure for ordinal data (Nelson et al, 1990) and more

appealing measures such as the proportions of exact agreement,

adjacent-category differences (which can be described as global or
approximate agreement) (Sneeuw et aL,1997a,1997b), and differ-
ences of more than one response category. With few exceptions,

the paticnt-proxy correlations varied between 0.40 and 0.60,

usually interpreted as represendng a moderate level of agreement
(Landis and Koch,1977). The proportions exact and global agree-

ment indicated that significant others, physicians and nurses

provided identical or very similar ratings to those of the patiens in
the va.st majoriry of cases. Larger differences (of more than one

response category on a l-5 range) between patient and proxy
ratings were found in approximately l59o ol'the cases.

Concordance between patient and proxy ratings appears to be

dependent, in part, on the QOL dimension under consideration. As

has been suggested earlier (Magaziner,1992,1997; Sprangers and

Aaronson, 1992), both the type of question and the way in which
questions are asked can affect the level of patient-proxy agree-

ment. Specifically, the visibility of the functional problem or

90661316
89314311
90421310
85457218
8930306
88 10416
9051006

621 26 15 20 12 73

those ol the other three raters.
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symptom, the concreteness of the question, as well as the number,

type and content of response categories can all influence levels of
patient-proxy agreement. For the COOPAVONCA charts, higher

rates of agreement were therefore expected for physical fitness,

daily activities and pain. For the latter two domains, patient-proxy

correlations were indeed relatively high. For the physical fitness
question, as will be discussed later, responses of questionable

validity may have been provided on several occasions. Since prob-

lems with the validity of this question were also noted in earrlier

work, (Sneeuw et al, 1997a; Siu et al, 1993) we would encourage

eftbrts to improve the content of the physical function question

and/or the response options. Relatively lower levels of
patient-proxy agreement were expected and found for the more

private domains of emotional and social function, and the broad

concepts of overall hqrlth and quality of life.
As is the case for mean scores at the group level, there are no

predefined ways to interpret the level of patient-proxy agreement

at the individual level. Based on general statistical guidelines
(Landis and Koch,1977), poor to fair agreement was noted for five

of the 2l patient-proxy comparisons. One might conclude that

such low correlations make proxy ratings unacceptable for either

clirucal or research use. Howeveq as for all other patient-proxy

comparisons, the proportions of exact and global agreement for
four of these five comparisons indicated that identical or similar
ratings were provided for the 'large majoriry of patienls. The only

exception to this rule was the patient-physician comparison for
socizrl functioning, showing clear differences between patient and

physician scores in almost 4O?o of the cases. Overall, we conclude

that significant others and health care professionals can provide

useful information about general aspects of cancer patients' QOL.
At the same time, the proportion of exact agrcement (about 407o

across all comparisons) and the moderate correlations underscore

the fact that patient and proxy ratings are frequently not identical.

Head-to-head comparison of the significant others, physicians

and nurses as proxy raters of patients' QOL indicated that (dis)-

agreement was not consistently associated with the type of proxy

respondent. This finding is at odds with some earlier studies

among cancer patients (Slevin et al, 1988: Blazeby et al, 1995;

Sigurdardottir et al, 1996), in which it has been suggested that

health care prot'essionals are particularly po,or judges of patien[s'

QOL. Rather, the current findings support our earlier conclusion,

based on a careful review of the literature (Sprangers and

Aaronson, 1992), that significant others and health care profes-

sionals evaluate patients' QOL with a comparable degree of
(in)accuracy. Also, given the modest eftbct of the age, gender and

level of education of the proxy raters on the degree of
patient-proxy agreement, there is insufficient evidence to prefer

one type of proxy respondent over the other.

The level of patient-proxy agreement was dependent" in part, on

the patients' performance status. Large discrepancies betwcen

patient and proxy ratings occurred most frequently among patients

with a slightly or moderately impaired performance status, and

less frequently among patients with either a very good or very poor

performance status. This finding is in line with an earlier study

(Sneeuw et al, 1998), suggesting a U-shaped relationship between

patient-proxy concordance and the level of patients' functioning.

This pattern can also be understood intuitively, given the smaller
potential for score discrepancies in patients with either a very good

or very poor tunctional status. While for such patients the answers

to many questions will be evident (i.e. either at the top or bottom

end of the scale), ratings are more likely to diverge for patients

with an intermediate performance starus. This finding is of
particular relevance for the possible use of proxy respondents

in clinical studies, because it implies that we can rely on proxy-

derived QOL information when the need for proxy QOL ratings is
most salient. That is, the use of proxy respondents is of particular

relevance for those patients who cannot provide QOL ratings

themselves due to their p<lor clinical status.

Interestingly, when comparing responses 'of the four raters

simultaneously, deviant scores of more than one response category

appeared to be caused most otien by the patients themselves. This

might be interpreted as indicaring that all proxy raters wcre

unaware of the patients' health experience. A more likely explana-

tion, however, is that the patients' deviant scores retlect resPonses

of questionable validity. For instance, six patients reported having

a high level of physical fitness while their significant other,

physician, and nurse reported that the patient could carry out only

moderate to very light physical activity. On several occasions,

such suspect responses by patients were noted by the research

assistants. This finding supports the view that discrepancies

between patient and proxy ratings should not necessarily be

interpreted as evidence of the poor quality of proxy-denved

information (Sneeuw et al, 1997a, 1997b).

The results of this study indicate that judgements made by

significant others and professional caregivers about general

aspects of cancer patients' QOL are reasonably accurate. The

current study does not support m a priori preference for signifi-
cant others over health care providers. One might conjecture that

the results would be different if a lengthier, more detailed ques-

tionnaire was used. Patient-proxy agreement might be poorer

when more detailed inforrration is rcquested, demernding more

precise knowledge of the patients' level of functioning and well-
being. Conversely, one could argue that the level of agreement

would be increased by more detailed questions, in that the

requested information would be more specific and concrete.

Additionally, aggregation of several questions in multi-item scales

might also lead to higher levels of patient-proxy agreement, given

that multi-item scales are theoretically more reliable than single-
item measures (Nunnally and Bernstein, 1994). Results pertaining

to the U-shaped relationship between patient-proxy concordance

and the level of patients' functioning might also be different if a

lengthier questionnaire was used. In a study of stroke survivors,
which employed patient and proxy ratings on the Sickness lmpact

Profile, a linear relationship was found, with disagreement

increasing with the level of impairment (Sneeuw et al, 1997c).

This may be related to the fact that scales of this lengthier
questionnaire yield many distinctions at the bottom end of the

scale.

We conclude that tbr clinical snrdies amorg patient populations

at risk of deteriorating self-report capabilities, both patients'

significant others and their health care ptoviders can be useful

sources of proxy QOL information. At the same time, researchers

need to continue to exercise the necessary caution in tlte analysis

end interpretation of their data when using proxy ratings.

Additionally, our findings suggest that" in a routine care situation,
intbrmal and professional caregivers of cancer patients are

rcasonably awarre of their patients' level of functioning and

well-being. Occasionally, however, substantial discrepancies can

occur between patient and caregiver QOL judgements. Thus, for

optimal patient care, it remains important to verify one's percep-

tion by eliciting feedback directly from the patients, whenever

possible.
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Comparison of Parienr
and Proxy EORTC QLQ-C30 Ratings

in Assessing the Quality of Life of Cancer Patienrs
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ABSTRACT. The aim of this study was to examine whether significanr others can provide useful pro)ry informa-
tion on the health-related qualiry of life (QL) of cancer pariena. We examined rhe level and parrcm of agreement
between patient and proxy ratings of the EORTC QLQ-C3O, rhe reliability and validiry of borh rypes of informa-
tion, and the influence of several factors on the extent of agreement. QL ratings were ohririned f<rr i07 and Z?4
paticnt-proxy pairs (at baseline and follow-up, respectively). Agreemenr was moderare ro good (lCC : 0.42 to
0.79). Multitrait-multimethod analysis showed good convergence and discrimination of specific QL domains.
Ctlrnparison of mcan scores revealed a small but systematic hias between paticnr and proxy ratings. The maximum
level of disagreement was found at intermediate levels of QL, with smallcr cliscrepancies nored for patients with
either a relatively poor or good QL. Boti patient and proxy QL ratings were reliable and responsive ro changes
over time. Several characteristics of the patients and their significant others were found to be associarcd wirh
the lcvel of agreemenr, but explained les.s than 157o of the variance in patient-proxy differences. In conclusign,
the present fndings lend support to rhe viabiliry of ernploying significanr others as proxy respondenrs of cancer
patients' qualiry of life where this is necessary. , cLtN EprDEMroL 5t;7:617-631, 1998. @ 1998 Elsevier Science
Inc.

KEY WORDS. Quality of life, proxy respondent, agreement, reliabiliry; validity, questionnaire

INTRODUCTION

Qualiry of life (QL) assessrnent is increasingly incorporaced
in clinical research as an important ourcome of diseasc and
treatment. Given that the patient is the primary source of
information regarding his r:r her QL, self-reporr question-
naires are most often used for such assessments. However,
there are several patienr groups and situations in which the
ability ro complete a quesrionnaire may be impaired. Prob-
lems with self-reporr may arise when patienrs have cogni-
tive impairments or communication deficis, when they ex-
perience severe symptom disrress, or when an inrerview is

physically or emotionally too burdensome. The inabiliry of
such patients to participate in QL studies may yield results
that are not representative of the tocal patient population
of interest [1,21.

'Addres.s for correspondence: Nei[ K. Aaronson, Ph.D., Division of Psycho-
social Research and Epidemiology, The Netherlands Cancer Insriture,
Plesmanlaan 121, 1066 CX Amsterdam, the Netherlands.

Accepted for publicarion on .11 March 1997.

One possible approach ro circumvenr this merhodologi-
cal difficulty in assessing parients' QL is rhe use of proxy
respondents [3-5]. For rhose patients unable or unwilling
to provide QL informarion rhemselves, health care provid-
ers or significant others (e.g., spouses, relatives, or friends)
might be employed as altemative sources of informarion.
While the use of proxy raters may he an effective means of
obtaining information thar mighr orhenvise be losr, it as-
sumes that rhe proxy respondenr can provide reliable and
valid data on several aspecrs of parients' QL. A number of
srudies have addressed this issue, especially with concem ro
the value of proxy ratings provided by patients' significanr
others. Such studies have been carried out in a range of
patient populations, including specific elderly parienr
groups [6-11], stroke suryivors [12,13], cancer parienrs [14-
191, and epilepsy patiencs [20].

Srudies evaluating rhe use of significanr others as proxy
respondents of patients' QL have primarily examined rhe
extent to which proxy ratings are in agreemenr with those
provided by rhe patients rhemselves. Generally, rhis has in-
cluded assessing patient-proxy agreement at the level of the
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individual patient, most often by means of correlations be-

tween patient and proxy scores, as well as agreement at the

group level, by comparing patient and proxy mean scores.

The former method provides a direct indication of the ex-

tent to which the proxy respondents' QL ratings concur

wirh those of the patients themselves. The latter method

allows one to determine the direcrion and magnirude of any

systematic bias that might be inmoduced in QL investiga-

tions when using proxy respondents. The accumulated re-

sults to date sugge$ that, at the individual patient level,

patient-proxy agreement is generally moderate. Most typi'
cally, measures of agreement (i.e., correlation coefficients

or weighted kappa), range between 0.40 and 0.60. Lower

levels of patient?roxy agreement are often found in ratings

of psychosocial versus physical functioning. At the group

level, systematic differences between patient and Proxy
mean scores are frequently observed, with a tendency of
proxies to rate patients as having a more impaired QL than

the patients themselves. [n general, however, the magni-

tude of this bias tends to be ltmited.

One methodological difficulty in studies examining pa-

tient-proxy agreement is that, by definitton, both patients

and proxies are required to complete the same question-

naire. Hence, patient-proxy agreement cannot be examined

for those patienrs for whom the need for proxies is most

salient (i.e., those who are not capable of se[f-report).Thus,

it is important to examine mends in patient-proxy agree-

ment as a function of patients' level of QL, so that findings

can potentially be exrrapolated to more impaired patient

subgroups. Findings from studies addressing this issue are

inconclusive. In three studies [8,13,181, lower levels of
agreement and more biased ratings were observed for pa-

tients with more impaired levels of functioning. This trend

was not observed in several other studies 16,9,19,20], in
which the differences berween patient and proxy ratings

were either unrelated or not consistently related to the pa-

tients' level of functioning.
The assumption underlying the comparison of patient

and proxy ratings is that the patienr is the primary source

of information and should, consequently, be taken as the

gold standard to which the proxy rating should conform.

However, patients' ratings themselves are not perfectly reli-

able and valid. Minimally, discrepancies between patient

and proxy ratings should not necessari[y be interpreted as

evidence of the poor qualiry of proxy-derived information.

Therefore, it is important to extend beyond examination of
patient-proxy agrcement by determining the reliability and

validity of patient and proxy ratings separately. A number

of srudies have reported a head.to-head comparison of reli-

ability estimates based on both patient and proxy ratings

[?,13,18-20J. In general, rhe Gndings indicate that the reli'
ability of proxy-generated dam is similar to that of the pa-

tient. However, the reliability estimates of both patient and

proxy scores usually fail to meet the 0.90 criterion recom'

mended for interpretation of scores at the individual level

tzll.

The validiry of proxy ratings has been examined in rwo

srudies using different methods [11,19J. Sneeuw et al. Il9l
examined the responsiveness to change over time in specific

QL domains of both patient- and proxy-derived dam. All
patient and proxy scores were responsive to changes over

time, but differed somewhat in their relative performance.

As compared to the patients themselves, signi6cant others
(i.e., most often the spouse or partner) were equally efficient

in detecting changes in emorional function, overall health,

and qualiry of life, but slightly less so in relation to other

QL domains. Rothman et al. [1lJ exptored the validity of
patient and proxy scores of patients'-Ql by comparing re-

gression equations predicting these resPective QL scores.

That is, they asumed both patient and proxy QL ratings

to be related primarily to other indicators of patients' health
and functioning, and to be confounded to the extent that
other characteristics (e.g., sociodemographic variables,

proxies' own health and well-being) are associated with
these scores. The patients'own QL ratings and proxy-gener-

ated physical frrnction scores were found to be relatively

free of the influence of other variables. The proxy-generated

psychosocial function scores, however, appeared to be

heavily influenced by the perceived burden of caregiving

and the signi6cant others' own psychological disress.

Several studies comparing patient and proxy ratings of
patients' QL have investigated the influence of a range of
proxy characteristics on the level of agreement [6-
10,18,201. These smdies might help to identify the most

appropriate proxy respondent (if there is a choice) and to
interpret responses from varying rypes of proxy raters [9].

Characteristics such as age, sex, education, relationship to
patient, living arrangement in relation to patient, frequency

of contact, and caregiving function were examined. While
most variables have been shown to exert an influence on

the extent of agreement berween patients and their signifi-

cant others, the findings have not been consistent across

the srudies and rypes of informadon being requested [3'4].
Moreover, the outcomes from these studies were based, with
few exceptions [6,201, on univariate rather than multivari-
ate analytic methods. Thus, they did not provide an indica-

tion of the extent to which the level of patient-proxy ag[ee-

ment might be affected by several characteristics combined
(i.e., which proponion of variance in patient-proxy differ-

ences can be explained by proxy characteristics).

The purpose of the current study was to examine whether

significant others can provide useful information on the

health-related quality of life of patients with cancer. We

employed a comprehensive analytical framework, drawing

on approaches employed in earlier studies, thereby enabling

a meaningful comparison of results across studies. The fol-

lowing issues were addressed: ( 1) the agreement between

padent and proxy responses to a QL instnrment frequently

used in cancer clinical research; (2) the association between
patient-proxy agreement and the patients' level of QL; (3)

the reliability and responsiveness of both patient- and

proxy-derived information; (4) the influence of patient and



EORTC QLQ-C3} ratings by cancer patients and significant others 35

proxy characteristics on their respective ratings of patients'

QL; and (5) the influence of patient and proxy characteris-
tics on the absolute level and direction of differences be-

rween their ratings.

METHODS
Study Sarple

In examining the concordance between patient and proxy

ratings of patients' qualiry of life, it is useful to employ a

heterogeneous patient sample in terms of disease severity,
thereby optimizing the variabiliry in QL ratings. In turn,
this can increase the generalizabiliry of the obtained results.

rATIENTs. The patient sample was composed of patients
with a range of cancer diagnoses who, during the period

between Novembe r 1993 and Septernber L995, attended
the Netherlands Cancer Institute/Antoni van Leeuwen-

hoek Hospital for treatment involving chemotherapy. Pa-

tients were recruited from either the outpatient clinic or
one of the clinical wards. To further increase the likelihood
of optimal variabiliry in QL ratings, we excluded patients

receiving adjuvant chemotherapy, most of whom usually
have a relatively good performance status, and we planned

the initial assessment at the second (for inpatients) or third
(for outpatients) cycle of treatment. Funher exclusion crite.
ria included participation in a concurrent QL srudy, less

than 18 years of age, and a lack of basic proficiency in
Dutch. Eligible patients received a full, verbal and wrinen
explanation of the purpose and procedures of the study.

PRoxY RESPoNDENTS. Consenting patients were re-

quested to identifu a significant other (i.e., spouse rtr other
person in close relationship to the patient) and to ask him/
her to participate in the study. The significant others were

also provided with verbal and written information on the
study. The study was approved by the institutional review
board of the hospital.

Quclity of l'jfe Measuremmtt

Quality of life was assessed by means of the European Orga.
nization for Research and Treatment of Cancer (EORTC)

Qualiry of Life Questionnaire (QLQ-C30), version 2.0

lZZ,73l. This questionnaire is composed of 30 items, orga-

nized into a number of multi-item scales and single items
that reflect a range of physical, emotional, and social health
issues relevant to a broad specrrum of cancer patients. It
incorporates five functioning scales (physical, role, cogni-
tive, emotional, and social functioning), three symptom
scales (fatigue, nausea and vomiting, and pain), six single
items (dyspnea, insomnia, anorexia, constipation, diarrhea,
and financial impact), and one scale assessing global qualiry

of life. The questionnaire employs a 1-week time frame and

a mix of dichotomous response categories ("yes/no"), 4-
point Likert-type response scales (ranging from "not at all"
to "very much"), and 7-point response scales (numbered

visual analogue scales). The QLQ-C3O has been shown to
be reliable and valid in a wide range of patient populations
and treatment settings. Across a number of studies, intemal
consistency estimates (Cronbach's coefficient alpha) of the
multi-item scales mer or approached the 0.70 reliabiliry cri-
terion recommended for group comparisons [24J. Test-retest
reliabiliry coefficients have been found to range between
0.80 and 0.90 for most multi-item scales and single items

[251. Tests of validity have shown the QLQ-C30 to be sensi-

tive to meaningful between-group differences (e.g., local vs.

metastatic disease, active treatment vs. follow-up) and

changes in clinical status over time IZZ,7+1.

pRoxy vERsIoN. Proxy respondenm completed a slightly
modified version of the QLQ-C30. Standard instructions
were provided in which proxies were asked to try to view
the situation from the patients' perspective, and to com-
plete the questionnaires accordingly. Addidonaly, all item
statements were made from the third-person perspective

(e.g., "Would the patient say that he/she. . . .").

scoRING METHoD. Following the scoring procedures rec-

ommended by the EORTC 122,241, all scale and single-item
scores of the QLQ-C30 were linearly mansformed to a 0 to
100 scale. For the functioning scales higher scores represent

a better level of functioning; for the symptom measures a

higher score corresponds to a higher level of symptomatol-
ogy. While not part of the usual scoring merhod, we also

calculated, for analytic purposes, a total QL score by aggre-

gating the 15 functioning and symptom measures. For catcu-

lation of this total QL score, the nine symptom measures

were reversed so that a higher toml QL score represents a

berter quality of life.

cHANGE IN eL Ar the follow-up assessment, the patients
also completed six questions which inquired about the ex-

tent to which they had experienced changes over the study

period in specific domains of their life. These so-called
"transition items" are designed to elicit'information regard-

ing such perceived changes over time. These questions,

based on the Subjective Significance Questionnaire (SSql

[26], asked the patients to indicate whether their condition
(i.e., physical, role, emotional, and social funcdoning, p8in,

and global qualiry of tife) had changed since the last time
they had completed the questionnaire. Seven response cate-

gories were available, ranging from "r.ry much worse" to
"rery much bemer" ("no change" as middle category).

Puient and Prwy Chuonqistics

A range of variables was selected to explore the influence

of patient and proxy characteristics on their respective rat.

ings of che patients' QL, and on the differences between

their ratings.

PATIENT cnARAcTERISTIcs. Characteristics of the pa-

tients included: (1) indicators of health (i.e., perforrnance

starus, weight loss, and mental health); (2) sociodemo-
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graphic data (i.e., age, sex, and education); and (3) indica'
tors of reponing styles (i.e., social desirabiliry, pclsitive ap-

praisal, and social expressiveness). The latter three variables

were included to explore the potential effects of patients'

habirual reporting styles on the way in which they report

on their symptoms and functional problems. lt may well be

that patients' self-reports of their QL do not always corre-

spond to their actual experiences. [n tum, this may influ-
ence the level of patient-proxy agreement.

Performance status was rated by the research assisnnts,

using the Eastem Cooperative Oncokrgy Group (ECOG)

performance status scale, ranging from 0 (normal activity
wirhout restriction) to 4 (completely disabled) [27,28J. The
degree of weight los (none, <10%, or )1004) was deter'
mined on the basis of patients' reprorts of their current

weight and weight loss in the past 2 months. Mental health
was measured by the 5-item version of the Mental Health
Inventory (MHI-5), which has proven to be a robust mea-

sure of psychological functionine [29]. Social desirability,

assessing patients' tendency to answer questions in such a

way as to represent themselves favorably, was measured by

a 5-item instrument of socially desirable response set

(SDRS-5) t;Ol This short-form measure contains selected

items from the Marlowe-Crowne scale (e.g., "l am always

courteous even to preople who are disagreeable") [31]. Posi-

tive appraisal, defined as patienm'habitual tendency to em-

ploy a positive style of coping with problems and unfavor'
able events, was measured by six items derived from the

Utrecht Coping List (i.e., 6ve items of the coping style char-
acterized as "reassuring thoughts," and one item measuring

"being optimistic about the future") [32J. Social expressive-

ness, de6ned as patients' hahitual tendency to cope with
problems and unfavorable events by expressing their feel-

ings to clthers, was measured by six items derived frclm the

"seeking support" subscale of thc Utrecht Coping List (e.g.,

"sharing concems," "discussing problems with family or
friends").

PRoxY CHARAcTT,RIsTICS. Characteristics of signiflcant
others pertained to: (1) sociodemographic data; (2) indica-
tors of health (i.e., mental health and global healthlQl);
and (3) the perceived intensiry and burden of rheir care-

giving fi-rnction.

As was the case for the patients, che significant others'
menml healrh was measured by the 5-item version of the
Mental Health Inventorv (MHI-5). The significant others'

own giobal health/Ql was assessed by means of the global
quality of life scale of the EORTC QLQ-C30. The intensity
of the caregiving function was measured by six items assess-

ing the extent to which they needed to assist the patient

with activities (e.g., shopping, housekeeping or jobs about
the house, administrative activities) that were usuatly done
by the patient him/herself. The burden of the caregiving
function was assessed by a 5-item measure, which was

adapted from a questionnaire described by Wijker et al.133).

Respondenm were asked how often they felt burdened by

the patienrc' disease and treatment (e.g., patients' need for

assistance, limited time fur own usual activities).

PATIENT.PROXY RELATIONSHIP. VATiAbICS iNdiCAtiVC Of

the nature of the patient-proxy relationship were the type

of relatiorrship (spouse/partner, family member, or friend),

the living situation (i.e., in the same household as patient

or not), and the frequency of contact with the patient. To
assess the quality of the patient-proxy relationship, both the
patients and rheir signifrcant others completed a 4-item
measure adapted from the Norbeck Social Support Ques-
tionnaire (e.g., "how much does this person make you feel

liked or [oved") [34]. Respxrnses from the patients and sig-

nificant others were aggregated, yielding a single 8-item

measure of the quality of their relationship. To measure the
qualiry of the patient-proxy communication, the patients

completed six statemenm about the abiliry to communicate
with their significant other about dreir disease and treat-

rnent (e.g., "l sometimes feel that he/she avoids talking
about my disease and ffeatment"), which were adapted from

a subscale of the Cancer Rehabiliution Evaluation System
(CARES) t35l and from a measure developed by Van den
Borne and Pruyn [36].

Sum scores were calculated for all multi-item measures

of patient and proxy characteristics (for summary' see Table

2). For ease of presentation, all multi-item scales were lin'
early transformed to a 0 to 100 scale.

Procedures

The questionnaircs were completed at a baseline assessmcnt

(during the sec<>nd or third cycle of chemotherapy) and at

a follow-up assessment 3 montlrs later. Both administrations
were planned to takc place during patients' scheduled visits

to the outpatient clinic or during clinical ward stays. Data

were collected by self-adminisration, with a research assis-

tant heing present to check for rnissing data. [n most cases,

the significant other completed the questionnaire while ac-

companying the patient to the outpatient clinic or while
visiting the patient at the clinical ward. In these cases, the
significant other was asked m fill out the questionnaire in a
separate room in the presence of another research assisunt.
\07hen the significant other could not be approached at the
hospital, the questionnaire was givcn to the parient for the
proxy respondent to complete at home. In rhese cases,

the patients and significant others received explicit instruc-
tions not to discuss che questions with each other. Se[f-ad-

dressed, stamped envelopes were provided for rerurn of the
questionnaires, and telephone reminders were used crcca-

si<lnally to maximize response rate.

Statistical Methods

Mean scores and standard deviations for the paticnt- and

proxy-generated scores on the QLQ-C3O measures were cal-
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culated, as well as for the characteristics of the patients and

their significant others. The intemal consistency of the
multi-item scales of the QLQ-C3O and the patient/proxy
characteriscics was assessed by Cronbach's coefficient alpha

t371.

pATIENT.pRoxy AGREEMENT. A range of analyses were

carried out to examine the response agreement between pa-

tients and proxy respondents on the QLQ-C30 measures.

First, Pearson correlations (r) and intraclass correlations
(lCC) were calculated berween the patient and proxy rat-
ings on the corresponding measures. In previous proxy stud-

ies [6-8,11,14,L71, r has often been used as an indicator
of agrecment. However, r does not necessarily provide an

indication of actual agreement, because it disregards any sys-

rematic bias (i.e., when proxy ratings are consistently lower

than patient ratings, r can be excellent but agreement can

be poor) [38,39]. The inrraclass correlation [40] accounts

for systematic mean differences, and can be interpreted as

a chance-corrected index of agreement. Guidelines for the
ICC as a measure of the strength of agreetnent were labeled

as follows: s0.40, poor to fair agreement; 0.41-0.60, moder-

ate agreement; 0.61-0.80, good agreement; 0.81-1.00, ex-

cellcnt agreernent [41].
Second, in line with Hays et ol. [20], multimait-

rnultimethod analysis [42] of the patient.proxy correlations
(r) between all 15 QLQ-C30 measures was used to evaluate

the degree of convergence and discrimination berween pa-

tient and proxy scores. The average correlation (r) bctween
patient and proxy scores on corresponding measures was cal'
culated, as well as the average off-diagonal correlation (i.e.,

correlations berween patient and proxy scores on different

QL domains).
Third, the mean of thc absolute patient-proxy differences

for each QLQ-C3O measure (i.c., irrespective of the direc-

tion of differences) was calculated. This provide.s an addi-

tional indicator of agreement between patient and proxy

responses. The mean of directional differences (i.e., ac-

counring for the direction of differences) was also calcu-
lated, being indicative of bias in proxy scores relative to
those of the pacient. \Uhen the mean of the directional dif-
ferences was significantly different from zcro, as determined

by paired Student's t-tests, this was interpreted as evidence

of systematic bias [38,431. To examine the statistical magni-
tude of any observed systematic bias, the mean difference
score was standardized by relating this score to its standard

deviation. Given the similariry to effect size (d ) calculations
for paired observations [44], a standardized difference of
d: 0.2 was taken to indicate a small bias, d : 0.5 a moder-

ate bias, and d : 0.8 a large bias.

ASsocIATIoN WrTH LEvEL oF QL To determine whether
patient-proxy agreement varied as a function of the pa-

tients' level of QL, the pattern of agreement berween pa-

tient and proxy total QL scores was visually examined by

means of a scatter p[ot. That is, for each patient, the differ-

ence between the patient and proxy total QL scores (proxy

minus patient score) was plotted against the average for
each pair of scores (patient plus proxy score divided bv Z)

[38,451. !7hen depicred graphically, using the y axis to show

difference scores and the x axis to show average. scores, per-

fect correspondence would be represented by a horizonml
line through an ordinate of zero. Any observed differences

between the patient and proxy scores as a firnction of the
range of their average scores (..g., cornparable scores at high
levels of QL, but diverging scores at low levels of QL) can

be taken as evidence of so-called scatter bias [43].

REI-{TIvE vALIDITY. An imponant indicator of validiry
is responsiveness 146,471, referring to the abiliry of an instru-
ment to detect relevant changes over time. For each source

of information, changes on six specific QLQ-C3O measures

(i.e., physical, role, emotional, and social functioning, pain,

and global quatiry of life) assessed longirudinally (calculated

by submacting the baseline from the follow-up score) were

compared to direct patient perceptions of changes over time
in each underlying domain. For the latter direct reports, we

used the above mentioned transition questions, asking rhre

patients directly whether their condition on the six specilic
dornains had changed. For purpose of analysis, the seven

response categories on thesc transition items were tricho-
tomized: feeling worse, the same, or befter at follow-up.
Analysis of variance (ANOVA) was employed to test for

statistically significant differences in mean change scores

berween the thrcc subgroups of patients (i.e., "worsc,"
"same," or "better" groups).To evaluate the responsiveness

of the significant others' scores relative to the patients' own
scores, relative validiry (RV) cstimates were calculated, de-

fined as the ratio of the proxy ANOVA F-valuc to the pa-

tient ANOVA F-value [48,491. The RV estimates indicate,
for each domain, and in proportional rerms, the abiliry of
significant others t<> detcct changes over time in the pa-

tients' qualiry of life, relative tt> the pntients' self-report. An
RV > I (or RV < 1) indicates that the proxy respondents

are more (or [ess) efficient in assessing changes over time
than the patienm themselves.

FACTORS AFFECTING PATIENT AND PROXY QL SCORES.

To determine the influence of patient and proxy character-
istics on their respective ratings of patients' QL, we exam-

ined the contribution of these characteristics to the patient-
and proxy-derived total QL score. Following the method

described by Rothman et al. [1i], hierarchical regression

analysis was used to compare the factors predicting the pa-

tient and proxy t<ltal QL score. Predictor variables were en-

tered into the regression equarion in three steps: (step 1)

measurcs of patients' health; (step 2) other patient charac-
teristics; and (step 3 ) proxy characteristics and measures of
the patient-proxy relation. For parsimony, only those pre-

dictors were entered into the regression model which exhib-
ited statistically significant correlations (P < 0.05) with the
total QL score at the bivariate level. The order of entry was
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based on the hypothesis that measures of padents' health

rather than the other characteristics are the best predictors

of patienm' QL. Validity of the patient- and proxy-derived

QL score is supported if the data conflrm this hypothesis.

Validiry is not supported if other characteristics account for

a large proportion of the variance in their respective total

QL score after variance due to patients' health has been

accounted for.

FAcroRs AFFECTINc pATIENT-PRoXY AcREEMENT. To
determine the influence of patient and proxy variables on

the differences between their respective QL scores, we re-

gresed the absolute difference (as an indicator of agree-

ment) and the directional difference (as an indicator of
bias) between the patient- and proxy-derived total QL score

on the range of patient and proxy characteristics. A[l vari-

ables exhibiting statistically significant correlations (P <
0.05) with the criterion measure at the bivariate level were

entered simulmneously into the regression equation. Over'
a[ R-square was used to determine the proprortion of vari'
ance in patient-proxy differences which could be explained
by rhe patient and proxy variables combined.

RESULTS
Sornple Clwractqistics

Of 378 eligible patients (263 outpatients and 115 inpa'
tients), 320 agreed to participate in the study (85% response

rate). Of the 58 nonrespondents, 29 patients chose not to
participate in the study due to very Poor physical or emo-

tional condition, and the remaining 29 patients reported

not being interested or having enough time. At the baseline

as$essment, proxy-derived QLQ-C30 ratings were obtained
for 307 patients (96%). Nine patients did not have or did

not want to ask a significant other to take part in the smdy,

and four significant others chose not to participate. The
baseline analyses focus on these 307 padenm.

Follow-up patient ratings on the QLQ-C3O were avail-

able for 232 of the 307 fi6%) patients with complete base-

line data. The reasons for loss to follow-up were death (37

patients), too $eat a physical or emotional burden (24 pa-

tients), lack of interest or time (9 patienrs) or logistical
problems (5 patients). At the follow-up assessrnent, signifi.

cant other QLQ-C3O ratings were obtained for 274 of 732

patients (97%).The average duration between baseline and

follow-up was 3.4 months (SD - 0.8 months).
Patients had a range of cancer diagnoses, with advanced

breast cancer (33%), gastrointestinal tumors (15%), and

lymphomas (15%) being the most prevalent. All patients

were treated with chemotherapy on either an oucpatient
(70oh) or inpatient (30%) basis. Additional characteristics
of the patients, the proxy respondents, and their relation-
ship are reported in Tables I and 2. Those patient and proxy

characteristics assessed by means of multi-item scales are

summarized in Table Z. Alt the scales had substantial varia-

tion in scores, although the observed scores did not cover

the full range of possible scores (except for social desirabil-

ity). The internal consistency reliability of the patient and

proxy multi-item scales ranged between 0.67 and 0.85. This
suggesrs that both the score variability and reliabiliry of the

multi-item measures were adequate for meaningful analysis

of the impact of these characteristics on the (difference be'

tween) self-report and proxy ratings of patien6' QL.

Voriabiliry Md Relicbiliq of QL Scores

Table 3 shows the means and standard deviations of rhe

patient- and proxy-generated QLQ-C30 scores at the base-

line assessment. The score distributions of the multi-item
rcales and the toml QL score were roughly symmetrical, ex-

cept for cognitive functioning and nausea/vomiting. The
latter scales, as well as the single-item measures, exhibited
a negative skew, with 39% to 840,6 of the scores observed

in the hest possible category (i.e., symptom or functional
limitation not present). Nonetheless, with the exception of
cognitive functioning, the full range of scores was ob,served

for all functioning scales and symptom measures. For the

mml QL score, both the patient and proxy scores spanned

a relatively large segment of the possible range of scores as

well (37.3 to 100 and 30.4 to 100 for patients and proxy

respondenrc, respectively ).
The intemal consistency reliability for the multi-item

scales of the QLQ-C30 and the total QL score all surpassed

the 0.70 criterion for group-level comparison [21], except

for cognitive functioning. At the follow-up assessment (not

presented in tabular form), the resul$ were very similar.
That is, apaft from cclgnitive functioning, substantial vari-

abiliry and good internal consistency (range, d : 0.77-
0.88) was observed for both patient- and proxy.generated

scores.

P aticnt -P rory Agr eemcnt

The results pertaining to agreement berween patient and
proxy scores on the QLQ-C3O are summarized in Table 4.

At baseline, Pearson correiations between patient and

proxy scores on corresponding QLQ-C3O measures ranged

from 0.46 to 0.74. Inraclass correlations were similar or

slighrly lower (lCC : 0.46-0.73), indicating a moderate to
good level of agreement between patient and proxy ratings.

Good agreement was nored for rhe patient and proxy toml

QL score (r: 0.73; ICC: 0.71). The small differences
between Pearson and intraclass correlations also suggest

that the amount of systematic bias between parient and

proxy ratings is limited.
Additionally, to evaluate the degree of convergence and

discrimination between patient and proxy scores on specific

dimensions, Pearson correlations berween patient and proxy

scores on all 15 QLQ-C3O measures were calculated (not
presented in mhular form). Multitrait-multimethod analysis
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TABLE t. Characteristics of patients and proxy respondents (n = 307)

Patient

Number Yo Number

Prory

Characteristic %

Sex
FernaIe

Male
Age (years)

Mean + SD
Range

Education'
Primary school
Secondary school
Advanced rraining
Universiry level

Performance statu$'
ECOC O

ECOC I
ECOG 2

ECOG 3

\Teight loss

None
<10%
>10%

Relationship to patient

50
50

r57
155

60
40

183

124

51.8 t 13.5 50.7 ! 13.4

19-80

58
3l
tl

r8-78

77

159

89
l1

7

52
32

9

z0
r57
99
z8

9
52
79
10

l6
56
ZL

6

7s

8

4
7

6

80
70

88
L2

?29
/+
t3
73

18

2.44

6l

269
36

50

r77.

65

18

179
95

33

Spouse/partner
child
Parent
Other relative
Friend

Living situationo
Same household as patient
Not in same household

kequency of contacC
Daily
<7 days/week

on varies due to missing data.
bEasrern Qrcperative Oncology C.,rup performance stam6 score at baseline.

TABLE 2" Descriptive statistics for multi.itern rcale* employed to measure patient and ptpxy characteristics (rr = 307)

Number of
itema

Number of
retponse

categories

Score distribution
Reliability

Mean {'SD Range (a)

Parient characreristics
Menml health
Scrial desirabiliry
Posicive appraisal
Social expressiveness

Proxy characteristics
Clobal health/Ql
Menml health
lntensity of caregiving function
Caregiver burden

Patienr-proxy relationship
Quality of relationship
Qualiry of communication

5

5

6

6

?

5

6
5

8

6

6
?.

4

4

7

6

5

5

63.6 + 28.1

33.7 t 31.6

57.9 ! 16.5

40.7 L l9.l

t 17.7
! 17.4
! 22.7
+ 16.3

14.5

20.2

t
t

75.8
65.9
26.5
24.2

8r.2
74.9

16-100
0-100

17-r00
0-94

17-100
16-r00
0-96
0-70

14-100
4-100

0.82
0.69
0.67
0.85

0.74
0.8r
0.80
0.68

0.83
0.79

5

5

Note Higher src repeot bcncr renml hehh, mrc ciat d6imbility, rrtm pocitivc appairal, m aial cxpaivm, bcrct global hcalth/Ql.
higho inicrotty of cartgivinS funcdon, mG q..giv.. tErdcn, bcrcr qudity of rclatiuEhip, {d b.ttcr qulity of @msi€dm
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TABLE 3. DiEtribution and of and haseline EORTC QLQC3O scores (n = 307)

Number of
items

Number of
nesponSe

categories

Patient
SCOne

P-ry
0cone

Patient Prcry
gcore score

(Mean'r SD) (Mean t SD) (a) (al

Functioning scales
Physical
Role
Cognitive
Emotional
S<rcial

Clobal QL
Symptom scales/iterns

Fatigue
Nausea/vomiting
Pain
Dyspnea
Irrsomnia
Anorexia
C,onstipation
Darrhea
Financial impact

Total QL scoreo

7.8.?

37.4

19.1

23.r
28.1

23.8

t
t
t
t
-t-

-+

58.4
55.3

82.5
66.0
72.4
s5.8

2

4
4
4

4
7

4

4
4

4
4
4

4

4
4

5

7

2

4
2

2

3

2

2

I
1

I
I
I
I

63.6
59.8
87..2

75,7
75.7
62.9

+ 28.i
+ 3l.l
+- 71.6
n 20.6
1- 76.5
-T 7Z,T

42.5 t 25.1

14.t t ZL.4
zz.9 ! 25.3
20.0 * 75.7
25.2 * 79.1

23.7 * 37.3

t4.5 ! ?.5.8

8.0 r 18.5

9,1 -r 21.0
76.0 t 14.7.

50.a + 27.l
17.8 +- 23.1

28.2 + 27.7
zj.t * z7.a
32.0 + 31.2

24.7 ! 30.3

15.7 * 26.8
8.7 + 18.2

7.8 t 1,9.4

72.3 ! 15.6

0.72
0.7e
0.51
0.83
0.74
0.85

0.86
0.74

Y

0,73
0.82
0.48
0.86
0.80
0.88

0.86
0.76
0.86

0.870.85

'The total QL score is an aggregated
wene reversed so that a higher total

score of rhe l5 functioning and symptom measures. For calculation of the total QL $core, the nine s1mptom measures

QL score represents a hettcr quality of life.

of ail patient-proxy correlations indicated that the averagc

correlation berwecn patient and proxy scores for corre-

sponding domains (average r _ 0.58) was substantially
higher than that for diverging domains (average r : 0.ZZ).

The means of absolutc differences between patient and

proxy scores on the QLQ-C30 measures ranged from 8.2 to

19.9 points on the 0-100 scales (Table 4). Accounting for
the direction of the difference, the mean difference ranged

from -9.7 to 7.5 points. Statistically significant mean dif-
ferences between patient and proxy scores were noted for
nine of the 15 QLQ-C30 measures, and for the total QL
score. As compared to the paticnts themselves, the signi6-

TABLE 4. Patient proxny agreement on the EORTC QLQC3O: bascline (n = 307)

patient pnory
corr,elation

Abaolute
differtnceo

(Mean i SD)

Directional
differencer

r ICC Mean + SD *
Functioning scalcs

Physical
Role
Cognitivc
Emotional
Social
Global QL

Symptom scales/items
Fatigue
Nausea/vomiting
Pain

ftspnea
Insomnia
Anorcxia
Constipation
Diarrhea
Financial impact

Toral QL score

20./d
27.\d
20.5

zl.5d
29.4d

zL.5d

16.4
19.1

15.3

15.1

20.6
14.4

r 5.3

15.8

17.4

r8.8
23,8
7r.0
20.5

16.5

18.6

7.4

t
-t-

+:

-+.

t
.F

-f

t
-f

{-

17.3

1 1.5

16.0

13. r

19.9
14.5

12.0

8.7
9.2
8.9

0.74
0.63
0.50
0.52
0.46
0.56

0.65
0.63
0.63
0.62
0.50
0.67
0.59
0.50
0.47
0.73

4.73
0.63
0.49
0.47
0.46
0.54

0.67
0.62
0.61
0.62
0.48
0.67
0.59
0.50
0.47
0.7r

12.9 1

19.7 t
13.6 t
18.0 *
19.8 -r

17.5 t

-5.7:
-45 t

0.3 *
-9.7 +
-3.3 *
-7.1 *

7.5 -r 21.9d

3.7 x t9.2d
5.3 * 73.d
0.1 t 22.9
6.8 t 30.1/
1.0 * 25.5

l.z ! 73.7

0.7 -'- 18.4

-r.3 ! 70.7

-3.7 * 11.0d

-0.26
-0.17

0.01

-0.45
-0.I2
-0.33

0.34
0.19
0.23
0.00
a.2?,

0.04
0.05
0.04

-0.05
-0.34

'Abolutc diffcrcncc betwen paticnt and proxy *orc (indieror of agrcement)
rDiffercncc bctwen patimr and pmry sr. (indietor of bix)
'Smdadird diffcrcncc d = men diffmna/standard dcviarion of diffcrence (d = 0.2 small, d : 0.5 modemte, d = 0.8 larye bias)

'Satistielly signifent dificrcnce bcucn paticnt and p6xy mean src (P < 0.05).
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cant others rated the patienm as having lower levels of phys-

ical, ro[e, emotional, and social functioniog, a mclre im-

paired global QL, and a greater degree of fatigue, nausea,

and vomiting, pain, and insomnia. The statistical magni-

tude of this bias, as defined by standardized tnean differ-

ences, was smatl to moderate (d : -0.45 to 0.34 for che

specific QLQ-C3O measures; d : -0.34 for rhe total QL
score). The most pronounced systematic bias was observed

for paticnt and proxy ratings of emodonal functioning
(-9.7 !21.5;d: -0.45).

At follow-up, results penaining to patient-proxy agree-

ment were very similar (not presented in tabular form).

Again, moderate to good levels clf agreement were noted,
with ICC ranging from 0.42 ro 0.79 (r : 0.44-0.79) ft>r

the 15 QLQ-C3O measures, and ICC : 0.73 (r: 0.75)

for the total QL score. Good to excellent convergence and

discrimination between r}re patient and proxy scores was

observed, with average r : 0.61 between patient and proxy

scorcs for corresponding domains compared to average r :
0.23 for diverging domains. As noted at baseline, a small

to moderate amount of systematic bias berween patient and

proxy ratings (in rhe same direction) was found for several

QLQ-C3O measures (d : -0.46 to 0.32) and the total QL
score (d : -0.29), being most substantial for emotional

function (-B.B -r 19.3; d: -0.46).

Association with Lanel of QL

Figures 1A and 1B depict scatter plots of the difference be-

twccn the patient and proxy total QL score against the aver-

age for each pair of scores. These plots show a curvilinear
relationship between thc paticnr-proxy differences in total

QL scores and the patienm' level of QL. Both at baseline

and follow-up, the maximum level of disagreement was

found at intermediate levels of QL (average total QL scores

of approximately 60 to B0), with smallcr patient-proxy

differences noted for patients with a relatively poor or
good QL.

Relatic,e Yalidity

Table 5 shows longitudinally assessed changes in patient
and proxy scores on specific QLQ-C3O measures for three
patient subgroups: patients who felr worse, the same, or bet-

ter at follow-up on the underlying domains (as assessed with
the transition questions). Across all domains, patients' di-

rect perceptions of change over time were accompanied by

corresponding changes (i.e., in the expected direction) in
baseline to follow-up scores on the analogous QLQ-C3O
measures. Between-group differences in mean change scores

were statistically significant (P < 0.001) for both raters

across each dornain. \Uhile both patient and proxy scores

were responsive to changes over time in the specific do'
mains, the raters differed slightly in relative performance.

Relative to the patienm, fie proxy respondents were more

efficient in detecting changes in physical firnctioning
(RV - 1.58) and role functioning (RV : l.Z5), but were

less efficient in relation to the remaining domains (RV -
0.55 to 0.91).

Fcctors Affecting Patiertt and Prory QL Scores

Table 6 shows the bivariate correlations, bem weights, and

change in R-square due to variables in each step of the hier-
archicai regression fbr the patient- and proxy-derived total

QL scores separately. For both sources of information, a sub-

stantial proportion of variance in total QL scores wer ex-

plained by variables of patients'health (R' : A.62 and0.5Z
for patient and proxy total QL scores, respectively), and

only a small proportion by the range of other patient and

proxy characteristics (Rz _ 0.03 and 0.05 for patient
and proxy total QL scores, respectively). The only addi-

tional patient characteristic contributing to explaining vari-

ance in patients' self-reported toml QL scores was social ex'
pressivcness. Those patients who usually express their
feelings and discuss their pxrblems with others, tended to
report a more impaired QL. In addition to patients' health

and social expressiveness, proxy-derived total QL scores

were also associated significantly with the intensiry of r]re
caregiving function as reported by the signifrcant othcrs.

At follow-up (not presented in tabular form), the results

of the regression analysis were very similar, with a substan-

tial proportion of variance in total QL scores being ex-

plained by indicators of patienw' health (R2 : 0.62 and

0.54 for patient and proxy toml QL scores, respectively),
and only a small proponion by the range of other patient

and proxy characteristics (R' : 0.04 and 0.07 for pa.

tient and proxy total QL scores, respectively).

F actor s Affecting P ati.ezrt -P rory Agr eernffit

At the bivariate level, several factom were found to be asso-

ciated significantly with the absolute difference berween pa-

tient and proxy total QL scores (being an indicator of agree-

ment). Larger differences berween patient and proxy scores

were noted for patients with a poorer performance status,

more weight loss, and poorer mental health; patients who
wcre older, female, and lower educated; patients with a ten-

dency toward a socially desirable response set; proxy respon-

dents who were older and male; and proxy respondenm re-

porting poorer healthlQl for themselves, and a higher
intensity of their caregiving function (Table 7). However,

in the multivariate analysis, these variables together ex-

ptained only 14% of the variance in absolute patient-proxy

differences, with patients'socially desirable response set and

significant others' own health/Ql being the only statisti-
cally significant predictors of the absolute difference be-

tween patient and proxy total QL scores.

The direction of differences between patient and proxy

total QL scores (being an indicator of systematic bias) was
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complementary sources of information on the healrh-re-
Iated qualiry of life of patients with cancer. First, the qualiry
of the proxy ratings was examined by comparing patienr and
proxy scores on the various subscales and a composite score
of the EORTC QLQ-C3O. In keeping with earlier srudies
of agreement between QL ratings of cancer patients and
their significant others on the EORTC questionnaire [16-
1Bl, patient-proxy correlations were generally moderare at
the individual parient level. Ahhough agreement varied
across the subscales, all patient-proxy correlations surpassed

the 0.40 criterion below which agreement is interprered as

poor to fair [41J. Relatively high levels of agreemenr were
found for the physical functioning scale and the total QL
score. The former is presumably related to the concreteness
of the five questions making up the scale, the larter ro the
psychometric benefits of a composite summary score.

Average absolute differences between patienr and proxy
scores on the QLQ-C30 scales ranged from approximately
10 to 20 points (on 0-100 scales). These observed differ-
ences were srnalier than the range observed in a similar

010 2A 30 40 50 60 70 80

Average total QL score (patient + proxy I 2)

00g0

associated significantly with a limited number of variables.

The observed bias between parient and proxy scores (i.e.,

significant others rating patients' QL ar more impaired than
the patients themselves) appeared to be greater for female
patients; patients who exhibit a positive coping sryle and a
socially desirable response set; and proxy respondents re-
porting poorer mental health, and a higher intensiry of their
caregiving function. [n multivariate analysis, these variables

explained only 9o/o o{ the variance in directional patient-
proxy differences, with patients' positive coping style, and
proxy respondents' mental health and caregiving experi-
ence being the most important predictors of the direction
of patient-proxy differences. Similar results were obtained
when employing the follow-up dam (not presented in mbu-
lar form).

DISCUSSION

The aim of this study was ro examine rhe viabiliry of em-
ploying patients' significant others as either altemarive or
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TABLE 5. Changes betwen bueline md follw.up scorcy on rpecific EORTC QLQ.C30 rcals as a function of 1ntient re.
ported chmges at follow,ul

Patient-reported change at follow.up

nc

Worse
change

(Mean * SD)

Same
no change

(Mean + SD)

Better
change

(Mean + SD)

Analysis of
variance'

(F)

ReLative
validi$

(RV)

Physical functioning
Patienr
Proxy

Role functioning
Patienr
Proxy

Emotional functioning
Patient
Proxy

Social fi.rnctioning
Parienr
Proxy

Pain
Patienr
Proxy

Quality of life
Patient
Proxy

(83 )d

-9.4 + 22.8

-rl.i x 22.6
(78)

- 15.2 * Z7 .l
- 13.0 : 27.6

(s 1)

-8.7 r 20.1

-17.5 'r Zt.g
(46)

- I B.l -r 225
-15.9 +- Z5.B

(6t I
20.8 -r 26.5

27.7 ! 28.9
(521

-15.7 * 20.1

-16.8 t Z7.l

(60)

-0.7 t t7.6
0.3 * 14.5

(85)

- 2.5 + 21.3

7.4 * 75.0
(ll5)

1.4 * t4.4
0.0 r 18.7

( l3e)
4.4 t 21,.9

1.0 + 27.4
(r20)

-0.4 * t9.4
- 1.1 + 20.8

( 102)

-2.t + 15.5

-0.7 * 17.3

(81)
5.2 -t- 22.8
6.9 ! 25.7

(60)
15.0 t 30.3
20.0 + 23.5

(58)
l0.l t 17.8

7.6 ! 22.3
(38)

17.5 t 37.4
15.8 t 12.6

g7)
-9.9 + 28.5

- 6.7 + 30.8
(67)

I1.6 + 18.4

l0.l * 20.9

1.00

L.Z5

77.4

723

?24

223

223

Z7L

9.51

15.04
1.00

1.58

1.00

0.76

1.00

0.55

r.00
0.9r

1.00
0.80

22.78
28.38

t7.+6
13.J5

24.50
U.5J

?5.27
22.90

35.28
28.09

'Follo*-up minus haelinc xorc.
rPatients' pmeprion o{ changc over timc in ach domain during rhe uud pcrial.
'a varie due to mi$ing data, but w hcld constant ac6s mters fot uch dorruin.
rNumber of padenu r.po(rng woei samc, or hctter health in cach domain.
'ANOVA F-statistiq fot trtwcen.goup diffcrcnces in memurcd changes between b*line and follow.up rorcs.
IRV estimates reprcscnt the mno of the pmxy F-valuc to thc patient F-value; for paticnc, RV is *t to l; m RV > t (or RV <l) indicates that rhe

!r(,xi6 are morc (or ls) efficient in ming clunga ovcr tire than the patients theruelves.

analysis of an epilepsy-specific QL questionnaire [20], which
was based in part on the MOS 36-item Short Form Health
Survey (SF-36) [50]. Nevertheless, the magnitude of these
average absolute differences, as well as o[ the patient-proxy
correlations, indicate chat significant others, sometimes pro-
vide different information on the QLQ-C3O rhan the pa-

tienrs themselves. [n part, this may be due ro less rhan per-
fect reliability of both the parienr and proxy scores, which
should be taken as a frame of reference when interpreting
the magnitude of the observed patient-proxy differences and
correlarions [39,45]. Given rhat the reliability esrimares of
both patient and proxy scores fail to meet the 0.90 criterion
recommended for interpretation of scores at the individuat
level [21], it is not realisric ro expecr very high levels of
patient-proxy agreement.

Importantly, irrespective of the specilic QLQ-C3O scale,
the crlrrelations between patient and proxy scores for corre-
sponding domains were generally higher than that for di-
verging dornains. This suggests that, although they some-
times provide different infcrrmation than the patienrs
themselves, proxy respondents are capable of making clear
distinctions between various aspects of cancer patienrs'
qualiry of life. Again, rhese resulm were more encouraging
than those ohserved by Hays et al. [20] for their epilepsy-

specific QL instrumenr.
At the group level, in keeping with expectations on the

basis of previous studies [7-9,11,13,14,18,191, the signifi-
cant others rated the patients as having a more impaired

QL than the patienrs themselves. This systematic bias, how-
ever, was generally srnall in magnitude. The mosr pro-
nounced bias was noted for patienr and proxy rarings of
emotional funcrioning (i..., mean difference of -9.7 and

-8.8 points at baseline and follow-up, respecrively). In the
present study, such a difference of almost 10 points is equiv-
alent to the mean change in emotional firncrioning for
those patients who reported a berter or worse emotional
condition at follow-up as compared to the baseline assess-

ment. Thus, for this scale, rhe bias berween patient and
proxy ratings reflects a difference that is meaningful ro the
patients. Overall, however, the results suggesr rhat there is

only a modest degree of systematic bias in QL rarings pro-
vided by significant others versus cancer patients them-
selves.

It is important to note that the observed levels of patient-
proxy agreement pertain, by de{inition, only ro those pa-
tients who are able to complete a questionnaire rhemselves.
ln the current srudy, about L5o/o of eligible parienrs chose
not to participate or were lost to follow-up due to very poor
physical or emorional condirion. To facilirare exrrapolation
of r>ur findings to this more impaired group of patients (i.e.,
those for whom proxy respondenrs are mosr needed), we

examined trends in patient-proxy agreement as a funcrir>n
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TABLE 6. Bivariate and multivariate correlates of patient and prorcy baeeline total QL scores (n = 307)

Patient-derived Prory.derived

Bivariate
correlation

(r)

Beta
coefficient

wt

f,,6quare
incnement

(R')

Bivariate
cornelation

(r)

Beta
coefficient

$t

R,8QUirle
increment

(R')

Step 1

Patient characteristics
Perforrnance status
Weight loss

Mental health
Step 2

Patient characterist ics

Ag.
Sex
Education
Social desirability
Positive appraisal
Social expressivcness

Step 3

Proxy characteristrcs
Ag"
Sex

Education
Global health/Ql
Mental health
lntensiry of carcgiving
Caregiver burden

Patient-proxy relatioruhip
Relationship to panner
Living situation
Frequency of contact
Qualiry of relationship
Qualiry of communication

Overall R2

-0.71,
-0.31"

0.53"

-0.07
0.1 7b

-0.09
0.1 2.
0.13.

-0.4tr
-0.3tr

-0.04
-0.0r
-0.03

0.03
0.?.i,

-0.56,
-0"09.

0.31"

0.07

0.05

-0.01
-0.1lb

-0.01

0.01

-0.07
-0.06
-0.06

0.07

0.67

0.01

-0.68"
-0.32'

0.42"

-0.12.
-a.26,

0.03
0.00
0.02

-0.166

-0.10
0.za

-0.1I
0.156
0.22,

-0.48"
-0.28,

-0.47,
-0.111

0.1ry

-0.04
-0.0s

-0.11h

-0.04

-0.0r
0.07

-0.16"
-0.01

0.08

0.52

0.010.02

-0.06
-0.196
-.03
0.1 2.

0.15b

-0.16b

0.04

0.02
0.05
0.02
0.03
0.zr'

0.570.65

Note: Hicmrchiel rcgrssion eMlysi6 w u*d, wirh prcdictos cntcrt{ mly whcn being sutistically sigriGcant at the bivariatc lcvcl-
,P < 0.001
hP < 0.01,
.P < 0.05.

of patients' level of QL. Both at baseline and follow-up,
thc magnitude of the differences berween patient and proxy
scores was found to increase with the level of QL impair-
ment. This is in line with the resulm of a study of stroke

survivors which employed patient and proxy ratings on the
Sickness Impact Profile [13J. However, our current results

suggest that the magnitude of patient-proxy differences may

decrease again at very low levels of QL. This finding is in
line wich our intuitive impression that the patien$ and

their significant orhers are most likely to concur when the
patients' QL is either very good or very poor. For the ques-

tionnaire employed in the present study, the answers to
many questions for such patients will be evident (i.e., either
"not at all" or "very much" for the symptom or functional
limitation). Patient and proxy rarings will most likely di-
verge for patients with intermediate levels of QL. Given
these considerations, we woutd suggest that there may be a

U-shaped relationship between the degree of patient-proxy
agreernent and the patients' level of QL. This implies that

the accuracy of proxy ratings may be better for patients with
a very low level of QL (i.e., those for whom the need for
proxy respondents is most salicnt) than for patients with
intermediate levels of QL.

Differences berween patient and proxy ratings should not
necessarily be interpreted as evidence of the inaccuracy or
biased nature of proxy-derived information. As in eartier
studies [7,t3,18-20], we found similar reliability estimates

for patient and proxy ratings. The validity of patient- and
proxy-derived information was examined by means of rwo
types of analysis. First, we determined the relative respon-

siveness to change over time in paticnts' QL. The resulm

provide support for the responsiveness of the ratings pro-
vided by the significant others to changes in several qualiry
of life domains. This compares wcll with the results of an

earlier study, in which the same analysis was employed for
patient and proxy scores on the COOP/\ilONCA charts

[191. For emotional and social fi.rnctioning, two domains for
which moderate levels of patient-proxy agreement were
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TABLE ?. Bivariate and multivariate correlates of differences between patient and prory
baseline total QL trcones (n = 30?)

Absolute difference Directional diffenence

Pa tient characterist ics

Performance status
Weight loss

Mental health
Ag"
Sex

Education
Social desirability
Positive appraisal
Social expresiveness

Proxy characteristics
Ag.
Sex
Education
Global health/QL
Mental health
Intensity of caregiving
Caregiver burden

Patient-proxy re lat ionship
Relationship to partner
Living situation
Frequency

Qualiry of
Quality of

Overall Rl

of contact
relationship
communication

Birrariate
correlation

(r)

0.7.3^

0.15b

-0.13.
0. l6b
0. l6h

-0.17h
0. l6b

0.04

-0.0r

0.1 7b

-0.lgb
0.02

-0.lgb
-0.10

0.14.
0.06

0.03

-0.03
0.00

-0.05
-0.05

0.14

Beta
coefficient

0.12
0.09

-0.07
0.05

-0.02
-0.09

0.1 2.

0.03

-0.13

-0.12,

0.00

Bivariate
correlation

(r)

-0.04
-0.05
-0.10
-0.09
-0.1J.

0.08

-0. 15.

-0.160
-0.02

Beta
coefficient

wt

-0.07

-0.11
-0.16b

0.12.

-0.13.

-0.05
0.07

-0.05
0.07
0.1 5'

-0.16h
-0.02

0.08
0.09
0.07
0.01

0,00
0.09

Nore: Simultaneous regression analysis was used, wirh predictors encered only when being staristically stgnificant
ar the bivariate level.

"P < 0.001.
bP < 0.01.
,P < 0.05.

found, the proxy respondenr were slightly less cfficient
than the patients in detecting changes over time. Neverthc-
less, they were clearly able to distinguish beueen rhose pa-

tients who reported an improvement, status quo, or deterio-
ration in their emotional and social condition. Thus, it is

not appropriate to interpret moderate patient-proxy agree-

ment as evidence of a lack of validity of the proxy ratings.

Second, the validity of patient and proxy QL ratings was

examined by determining the extent to which their respec-

tive scores could be predicted by patients' health rather
than by specific characteristics of the patients and their sig-

nificant others. As hypothesized, both at baseline and iol-
low-up, patients'health accounted fbr a substantial propor-

tion of variance in both the patient and proxy QL scores.

Both the patient and proxy QL scores wete reiatively free

of the influence of other variables. After variance due to
patients' health had been taken into accounr, both patient
and proxy scores were lower (i.e., reflecting a more irnpaired

QL) for those patients who usually express their feelings and
discuss their problems with others. Moreover, in line with
Rothman ec al. [1U, QL scores provided by the proxy re-

spondents were lower when they experienced a higher in-
tensiry of rheir caregiving function. However, given the
marginal influence of this variable, our results suggest that
significant others' own distress does not exert a strong in-
fluence on their ratings r-rf patients' QL.

Relatedly, none of the patient and proxy characteristics
assessed in this srudy accounted for a substantial amount of
variance in che differences between patient and proxy QL
scores. At the bivariate level, several statistically significant
but weak associations were observed. However, together,
these variables explained lcss t]ran l5Yo of the variance in
both absolute patient-proxy differences (as a measure t>f

agreement) and directional differences (as a measure of
bias). This may be the reason why, in earlier studies, several

proxy characteristics have been shown to exert an influence

on the extent of patient-proxy agreement, but noc in a par-

ticularly consistent way [3,41. Minimaily, there is insuffi-
cient evidence to prefer one type of proxy respondent over
the other, as has been suggested by others [6,81. The rela-

tively low proportion of explained vanance might be raken

to mean that we have overlooked specific variables thar
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could predict the differences between patient and proxy

scores, or that specific factors were not adequately measured.

However, it is important to note that most patient-proxy

discrepancies represent differences of only one response cat'
egory (".g., "quite a bit" versus "rery much"). In our opin-

ion, it is more reasonable to assume that discrepancies be-

tween patient and proxy ratings are primarily due to random

error in both sources of information, which can result from

lack of reliabilit-v or concreteness of the QL scales/items,

differences in interpretations of the response categories,

lack of precision or attention when completing particular

questions, and situational factors (e.g., transient ideas,

moodiness).

[n conclusion, the present findings lend support to the

use of significant others as proxy respondents of the quality

of tife of patients with cancer. While the ratings obtained

from significant others wiil not always be identical to those

provided by the patients themselves, the bias introduced

by the use of proxy respondents is generally of a modest

magnitude. One might question the extent to which the

current findings are generalizable to other patient popula-

tions. Civen the findings from earlier studies [6-201, proxy

ratings of patients' QL seem to be useful for several other

patient goups with chronic diseases as well. However, since

patient-proxy differences were most pronounced for ratings

of emotional function, the use of proxy respondents may be

less suitable for conditions with mainly emotional symp-

toms.

Proxy respondents can be useful in both cross-sectional

and longitudinal QL studies. ln cross-sectional studies (e.g.,

[13]), proxy ratings can facilimte the inclusion of a more

representative group of patients in the QL evaluation. In
this situation, it is advisable to obtain both patient and

proxy ratings for at least a substantial proportion of the pa-

tients, so that the potential impact of using proxy respon-

dents can be critically assessed. In longitudinal studies,

proxy ratings can be used to prevent patients' loss to follow-

up because of disease progression or severe symptomatology.

For studies among patient populations at risk of deteriorat-

ing self-report capabilities, it is advisable to obtain proxy

ratings of patients' QL throughout the entire course of the

study. Assuming that proxy ratings are obtained from the

heginning of a study, we would commend against con-

verting from self-report to proxy-report during the course

of the study, but rather to rely entirely on the proxy ratings

when the patient drops out. When proxy ratings are not
obmined from the beginning, there is no other choice but

to intermingle QL ratings of the patients and proxy respon-

dents. ln *ris situation, possible changes in patients' QL
might be blurred or exaggerated, which should clearly be

acknowledged in the interpretation of study results and con-
clusions.

The authars are gratcfd n tlw ruikal ard nursing snff of the Depmt-
ment of InternalMedicme of dv Netlrerlands Cancer InstitutelAnnni

frm the Dutch Catlcq Socien.
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The Use of Significant Others as Proxy Raters of the Quality of

Life of Patients with Brain Cancer
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OrIEcuvEs. The use of self-report questionnaires for the assessment of
health-related quality of life fiRQOL) is increasingly common in clinical re-
search. This method of data collection may be less suitable for patient grouPs
who suffer from cognitive impairment, however, such as patients with brain
canceL In such casis, one can consider employing the patients'significant
others as proxy raters of the patients' health-related quality of lif9. The
authors eximined the response agreement between patients with brain can-
cer and their significant others on a health-related quality of life instrument
commonly used in cancer clinical trials, the EORTC QLQ-C30, and on a brain
cancer-specific questionnaire module, the QLQ-BCM.

MnrHoDs. Tha study sample consisted of L03 pairs of patients, with either
recently diagnosed or recuuent brain cancer, and their significant others
(75Vo spouses , 22To relatives, and SVo friends). Patients and proxies inde-
pendently completed the EORTC QLQ-C3O and the QLQ-BCM at three dif-
ferent times.

Rnsurrs. Approximat ely 6O% of the patient and proxy scores were in exact
agreement, with more than 90% of scores being within one resPonse category
oI each other. For most HRQOL dimensions assessed, moderate to good
agreement was found. Statistically significant differences in mean scores
were noted for several dimensions, with proxies tending to rate the patients
as having a lower quality of life than the patients themselves. With the excep-
tion of fitigue ratirgs, this response bias lvas of a limited magnito-d". Less

agreement ind a more pronounced response bias was observed for the more
impaired patients, and particularly for patients exhibiting mental confusion.
This finding was confirmed by longitudinal analyses, which indicated lower
levels of pitient-proxy agreement at follow-up for those patients whose
physical or neurologic condition had deteriorated over time.- 

CoNcLUsroNS. In general, patients and their significant others provide
similar ratings of the patients'quality of life. Lower levels of agreement and
more biased iatings cin be expected among those patients for whom the need
for proxies is most salient. It is argued, however, that discrepancies between
patilnt-proxy ratings should not be interpreted, a priori, as evidence of the
inaccuracy or biased nature of proxy-generated data. Future studies are
needed to examine the relative validity and reliability of patient- versus
proxy-generated health-related quality of life scores.- K"i words: quality of life; proxy ratings; brain cancer. (Med Care
1997;35:490-506)
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Although many conceptual and methodo-
Iogical issues surround the measurement of
health-related qualiry of life (HRQOL), it is
widely accepted that the patient should be
the primary source of information regarding
his or her quality of life.1-3 Therefore, most
HRQOL questionnaires today depend pri-
marily on patient self-report. This method of
data collection, however, may be less suit-
able for patients with severe physical dis-
ability or for patients who suffer from cogni-
tive dysfunction (eg, stroke survivors,
patients with primary brain tumors or brain
metastases). In these populations, substan-
lial numbers of patients may experience dif-
ficulty in completing a questionnaire or rnay
be completely unable or unwilling to do so,

thereby creati.g the problem of excluding a

subgroup of patients from HRQOL assess-
ment for whom it is highly relevant. For in-
stance, in several stroke outcome studies,
more than one quarter of the patients were
excluded from HRQOL assessments be-
cause of serious cognitive, speech, and lan-
guage disorders.4-6 This problem is com-
pounded in longitudinal studies, where
patients may be lost to follow-up because of
rapid disease progression and increased
symptom levels. Study results can be seri-
ously compromised and misleading if pa-
tients who are suffering from serious physi=
cal or cognitive deficits are excluded from
the analyses.l

One possible approach to circumventing
this methodological difficulry may be the
use of secondary or proxy, sources of infor-
mation.T'8 For those patients unable or un-
willing to provide HRQOL information
themselves, health care providers or signiti-

*From the Netherlands Cancer Institute/Antoni van
Leeuwenhoek Hospital, Amsterdam, The Netherlands.

tFrom the British Columbia Cancer Agenry and Uni-
versity of British Columbia, Vancouver, British Columbia,
Canada.

f From Integrated Therapeutics, Inc. (subsidi ary of
Schering- Plough), Kenilworth, New Iersey.

$From the MD Anderson Cancer Center, Houston,
Texas.

cant others (eg spouses, relatives, or
friends) might be ernployed as alternative
sources of inforrnation. lic date, significant
others have most frequently been used as

proxy raters of the patients' HRQOL in
health studies of the aged, and, more re-
cently, in HRQOL studies of stroke sunri-
.rors.e'1o In these studies, the use of proxies
as substitutes for incapacitated patients sig-
nificantly increased the sample size and im-
proved the representativeness of the patient
population studied.

Reliance on significant others as alterna-
tive sources of information on the patients'
HRQOL can only be justified, however, if
one can demonstrate, that the quality of such
information is high. Evaluation of the qual-
ity of pro{F-generated data typically in-
volves a comparison of patient and proxy re-
sponses. Such studies have been performed
in several research areas examining proxies'
accuracy in rating factual information about
the subjects, such as health care utilization
and the presence of disease risk factors, and
in rating patients'preferences in hypotheti-
cal life-sustaining treatment decisions.l1-13
When focusing on research in the area of
functional status and quality of life, most
studies on response comparability have
been performed among the elderly.L4-re Few
studies comparing patient and significant
other HRQOL ratings fave been conducted
among cancer patients.20-22 To date, the lit-
erature yields few unequivocal findings. De-
spite the diversity of methodologies em-
ployed, two relatively consistent findings
across studies are that the accuracy of prory
ratings is higher when the information
sought is concrete and observable, and that

lFrom the Royal Marsden Hospital, London, United
Kingdom.

llfrom Charingcross Hoqpitul Londory United Kingdom.
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proxies tend to underestimate the patients'
(uahty of life.8

By definition, studies comparing patient
and pro{y ratings require that both patients
and proxies complete the same question-
naires. Ironically, patient-proxy comparabil-
ify cannot always be examined for those Pa-
tients for whom the need for proly ratings is
most salient (ie, the cognitively and physi-
cally impaired who are incapable of com-
pleting questionnaires, either in written or
verbal form). The resulting problem of gen-
eralizabiliry may be addressed, in part, by
employing a patient sample with a wide
range of disease severities.8 Use of a het-
erogeneous patient sample facilitates the
examination of trends in the rates of pa-
tient-proxy agreement as a function of the
patients' health status. At present, how-
ever, very little is known about the relation-
ship between patient-prory agfeement and
the physical and neurolosc condition of the
patients.

The purpose of the present study was to
examine the level of agreement between
HRQOL ratings provided by patients with
brain cancer and their significant others. In
this study, we attempted to address various
methodological shortcomings observed in
some of the earlier research in this area.8

This included employng a sufficiently large
study sample to facilitate necessary statisti-
cal analyses, inclusion of knowledgeable in-
formants identified by the patients them-
selves, and the use of an existing HRQOL
instrument with known psychometric proP-
erties. The reliabiliry of the instmment,
based on both patient-and pro)ry-generated
data, was examined to provide a frame of
reference for evaluating the patient-proly
agreement. That is, high levels of agreement
between patient and pro{y responses can-
not reasonably be expected when either pa-
tients or proxies provide ratings with insuf-
ficient reliabil ity.tz'zz We also examined
whether patient-proxy agpeement was asso-
ciated with the patients'level of physical and
neurolosc impairment, as well as with

changes in the degree of impairment over
time. Finally, we examined the influence of
several background characteristics of the pa-
tients and significaht others on the degree of
patient-proxy agreement.

Methods

Subiects

A consecutive series of 109 eligible pa-
tients was recruited between July 1993 and

July 1994 from three participating centers:
the MD Anderson Cancer Center in the USA
(n = 51), and the Royal Marsden and Char-
ing Cross Hospitals in the UK (n = 48). [t-
tients who had either newly diagnosed, his-
tologically documented, high grade glioma
at least 2 weeks after surgery, or recurrent
glioblastoma, documented radiologicaliy,
were eligible for recruitment. Fatients had to
be on a stable dose of steroid maintenance
for at least 1 week and were allowed to enter
the study any time during their chemother-
apy or radiotherapy. Further inclusion crite-
ria included an age of at least 18 years, life
expectancy greater than 3 months, and the
ability to provide informed consent and to
complete an HRQOL questionnaire. tt-
tients were excluded who lacked basic profi-
cienry in English, were being treated for a

psychiatric illness, ot were receiving focal
radiosurgery or brachytherapy.

Of the 109 eligible patients, 105 (96T")
agreed to participate in the study. Partici-
pating patients were asked to identiff a

significant other (subsequently referred to
as the proxy) with whom they had a close
relationship. The proxy had to have known
the patient for at least L year and had to
live with or see the patient at least once a

week. Proxies were excluded who were
less than 18 years of dge,lacked basic pro-
ficiency in English, or were not willing to
complete the questionnaire. Two patients
were not able to identify a significant
other, leaving 103 patient-pro4y pairs for
the current analysis.
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Qualiry of life was assessed by means of
the European Organization for Research
and Tieatment of Cancer (EORTC) QLQ-
C30, a questionnaire that has been devel-
oped specifically for use in cancer clinical re-
search.2a The QLQ-C30 is composed of 30

items, organized into a number of multi-
item scales and single items that reflect a

range of physical, emotional, and social
health issues relevant to a broad spectrum of
cancer patients. It incorporates five func-
tioning scales (physical, role, cognitive,
emotional, and social functioning), three
symptom scales (fatigue, nausea and vomit-
in& and pain), six single items (dyspnea, in-
somnia, anorexia, constipation, diarrhea,
and financial impact), and a scale assessing
global quality of life. Patients are asked to
indicate the extent to which they have expe-
rienced specific functional limitations and
symptoms over the past week. The question-
naire employs a mix of dichotomous re-
sponse categories ("yes/n o"), four-point
Likert-rype response scales (ranging from
"not at all" to "very much"), and seven-point
response scales (numbered visual analogue
scales). The QLQ-C3O has been shown to
have adequate reliability and validity in a

wide range of patient populations and treat-
ment settings. Across a number of studies,
internal consistenry estimates (Cronbach's
coefficient o) of the multi-item scales rnet or
approached the 0.70 reliability criterion rec-
ommended for group comparisons.2s In a

recent study, test-retest reliability coeffi-
cients ranged between 0.80 and 0.90 for
most multi-item scales and single items.26
Tests of validify have shown the QLQ-C3O
to be sensitive to meanin#rl between-
group differences (eg local versus metas-
tatic disease, active treatment versus follow-
up) and changes in clinical status over
time.24'25

The QLQ-C30 is designed to be supple-
mented by additional questionnaire mod-
ules for use among patients with specific

problems related to a given tumor site or
medical treatment.2T In the current study, we
included a recently developed brain cancer
module (subsequently referred to as the
QLQ-BCM).28 This questionnaire module
consists of 20 items, organized into four
multi-item scales (future uncertain$ visual
disorder, motor dysfunction, and communi-
cation deficit), and seven single items
(headaches, seizures, drowsiness, hair loss,
itching skin, weakness of both legs, and in-
continence). All items employ a four-cate-
gory response option (rangng from "not at
all" to "uery much"), and a L-week time
frame. As described in detail elsewhere, the

QLQ-BCM has exhibited good internal con-
sistenry (Cronbach's a, 0.70 to 0.87),
known-groups validity (eg, recently diag-
nosed versus recurrent brain cancer), and re-
sponsiveness to changes in functional and
neurologic status over time.28

Following the scoring procedures recom-
mended by the EORTC, all scale and single
item scores of the QLQ-C3O and QLQ-BCM
were linearly transformed to a 0 to 100
scale.2a'28 For the functioning scales, higher
scores represent a better level of function-
ing; for the symptom measures, a higher
score corresponds to a higher level of symp-
tomatology.

Patients and proxies were asked to com-
plete the QLQ-CSO and QLQ-BCM on
three occasions: at the time of an initial
clinic visit (baseline), 1 week later (retest),
and at the time of a clinic visit at least 4
weeks after the baseline assessment (fol-
low-up). The first and third questionnaire
administrations took place while the patient
waited to see the physician. The patient and
proxy filled out the questionnaires sepa-
rately and without discussion. If the pro)ry
did not accompany the patient to the clinic,
copies of the questionnaires were given to
the patient for the proxy to complete at
home. At baseline, patients and proxies were
given an additional set of questionnaires,
with the instruction to complete it at home L

week later (retest). Both the patients and
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proxies received explicit instructions to com-
plete the questionnaires without conferring
with each other. The proxy questionnaires
were identical to those of the patients, ex-
cept for minor rephrasing so that each item
referred to the patient. The proxies were
asked to answer the questions as they
thought the patient would. Proxies were also
asked to provide information on their d9e,
gender, and the nature of their relationship
with the patient. Patients' sociodemographic
and clinical information was obtained from
the medical records.

At both the baseline and follow-up clinic
visits, the patients'physical and neurologic
condition was rated by experienced neuro-
oncologists, with the same physician doing
all of the examinations at each study site.
Performance status was assessed using the
Karnofsky performance status rating, which
is a widely used method of quantifying the
functional status of cancer patient s.2e'30 It is
an 11-point rating scale that ranges from
normal functioning (100) to dead (0). The
neurooncologists routinely performed neu-
rologic examinations and recorded the re-
sults in a standardized format. At the base-
line clinic visit, a range of specific neurologic
parameters was recorded, including motor
deficit, mental confusion, dysphasia or
aphasia, and dysarthria. At the follow-up
clinic visit, the physicians indicated whether
there had been a change in the patient's
overall neurolosc condition in relation to
the baseline neurolosc exam. Moreover,
both at baseline and follow-up, the physi-
cians completed a newly developed 10-item
instrument assessing cognitive impairment
(eg, difficulty rernembering recent events,
inappropriate responses to questions and to
directions duri^g examination, inappropri-
ate affect), using four-point response op-
tions (none/mild/moderate/severe). The de-
velopment of this short and practical
instmment was deemed necessary in that it
is often not feasible in clinical practice and
in research settings to administer even rela-
tively simple mental function tests, such as

the Mini Mental State Exam O4MSE), let
alone a lengthy battery of neuropsychological
tests. The new instrument can be easily and
quickly completed by an experienced neurolo-
grst or neurooncologist. In preliminary analy-
ses (unpublished data), described in detail
elsewhere, this physician-rated instrument
exhibited good reliability (Cronbach's a 0.90)

and known-Soups validiy kg dysphasic ver-
sus nondysphasic patients).

Statistical Analysis

A range of analyses was carried out to es-
tablish the reliability of the responses ob-
tained from both patients and proxies, the
level of agreement between patient and
proxy responses, the presence and magni-
tude of systematic differences between pa-
tient and proxy ratings, and factors affecting
the level of patient-proxy agreement.

Reliability. Test-retest reliability was as-
sessed by calculating correlations between
replicate scores (ie, baseline and 1 week
later) on the QLQ-C3O and QLQ-BCM
scales and single items. For this purpose, the
intraclass correlation coefficient was used.31
This is the preferred statistic for estimating
the equivalence of repeated measurements
for the same subjects .32,33 The internal con-
sistenry of the multi-item scales, repre-
senting the average correlation among items
within a scale, was assessed by Cronbach's
coefficient alpha.34,35 $s1h reliability coeffi-
cients vary from 0 to 1, with 1 indicating per-
fect reliability.

Patient-Proly Ageement. Response agree -

ment was assessed by calculating the propor-
tion of exact and approximate agreement. Exact
agreement, as the term suggests, was defined as

those cases where the response category cho-
sen by the patient and the proxy for a given item
was identical. Approximate agreement was de-
fined as the proportion agreement within one
category in either direction. Proportion agree-
ment for multi-item measures was calculated as

the average percentage agreement across the
number of items in each scale. To discount
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chance agreements between patient and
prory responses, we also calculated the in-
traclass correlation coefficient between Pa-
tient and prory ratings.36

Systematic Response Bias. lic evaluate
the presence of a systematic tendenry of
proxies to rate the patients as having a

higher or lower level of quality of life than
did the patients themselves, mean differ-
ence scores between patient and prory rat-
ings were calculated (Prory minus patient
score). A mean difference score significantly
different from zero, using a paired Student's
f test, provided evidence of systematic
bias.35 To examine the statistical magnitude
of any observed systematic bias, the mean

difference score was standardized by calcu-
lating the effect size for paired observations,
which relates the mean difference score to
the standard deviation of that mean score.

Following guidelines provided by Cohen,37

d = 0.2 was taken to indicate a small effect
size, d = 0.5 was taken to indicate a moder-
ate effe cl size, and d - 0.8 was taken to indi-
cate a large effect size.

Factors Affecting Patient-ProxY
Agreement. The number of discrepancies
for each patient-proxy Pat (ie, nonidentical
responses) over all 30 questions of the

QLQ-C3O and 20 questions of the QLQ-
BCM was tabulated, yielding two variables
with a theoretical range of 0 to 30 and 0 to
20, respectively. The association between
these two dependent variables and a range
of factors indicative of the patients'physical
and neurolosc condition, as well as the pa-
tients' and proxies'background, was exam-
ined. Five parameters were chosen to reflect
the patients'physical and neurolosc condi-
fion: (1) disease sta ge, (2) two parameters of
physical function (performance status ac-
cording to the physicians'Karnofsky rating
and motor deticit as recorded by the physi-
cian in the standardized neurolosc exam),
and (3) rwo parameters of cognitive function
(mental confusion as recorded by the physi-
cian in the neurolosc exam and cognitive
impairrnent accordi.g to the physician-

assessed 1O-item instrument). For the latter
variable, the patient sample was divided into
three subgroups of increasing cognitive im-
pairment: none, minor (one or two mild im-
pairments), and moderate to severe (at least
three mild impairments and/or any rnoder-
ate/severe impairment). Background charac-
teristics of the patients and significant
others included their a1e, gender, and cul-
ture (ie, American or English), and prodes'
relationship to the patients and living ar-
rangement in relation to the patients. Be-
tvveen-gFoup differences were tested by
means of analysis of variance, with linear
trends for variables with more than two lev-
els determined by a test of linearity.ss

Change in Patient-Proxy Agreement
Over Time. Two additional analyses were
performed to evaluate the level of patient-
proxy agreement as a function of change in
physical and neurolosc condition over time.
First, repeated measures analysis of variance
was used to compare the change in number
of discrepancies on the QLQ-C30 and

QLQ-BCM between patients whose physi-
cal or neurolosc condition had deteriorated
during the study period versus those whose

condition remained stable or improved. De-
terioration in physical and neurolosc condi-
tion was defined as a shift of at least 20

points (ie, two levels of the Ll-point scale)

on the Karnofsky rating or an overall change
in neurologic condition, as recorded by the

physician at the follow-up neurolosc exam.

Secondly, for those patients whose condi-
tion had deteriorated over time, baseline in-
traclass correlations between patient and

proxy ratings were comPared with intraclass
correlations at the follow-uP exarninafion-

Results

Patient Charccteristics

The patient sample consisted of 65 men
(63"/r) and 38 women (37%), ranging in age

from L8 to 75 years, with a mean of 44.1 +

12.8 years. The majoriry of the patients were
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white (94o/") and married (82'/r). The pa-
tients had an average of 1,4.4 + 3.4 years
(range 8-25 years) of education. Forly patients
(39'/r) had recently diagnosed brain cancer
and were recruited, on average , 5.5 + 7.1

months (range \42 months) after their di"g-
nosis of cancer. The remaining 63 patients
(61,'/r) had recurrent disease and were re-
cmited, on average, 9.8 t 13.0 months (range

1-84 months) after evidence of their first re-
qrrence. At the time of enrollment into the
study, 46'/o of the patients were under active
treatment with chemotherapy and 1,0Yo with
radiotherapy. The mean Karnofsky ratin g for
the patients was 83.8 + 14.3, with 27Yo scoring
in the 50 to 70 range. For 72o/o of the patients,
the baseline neurologic exam revealed signs of
impairment, with 19% having a combination
of four or more neurologic signs of variable se-
verity. The most frequently observed
neurologic signs were (any degree of) motor
deficit (38o/o), minor mental confusion Q3o/o),
dysphasia or aphasia (24%), and intermittent
slurred speech (13'/r) .

Prory Characteristics

The proxy sample consisted of 31 men
(30%) and 72 women (70o/o). The age of the
proxies ranged from 21 to 75 years, with a

mean age of 46.7 + 12.7 years. The majority
of the proxies were the patients' spouses
(75%). The remaining proxies were parents
(13o/o), children (3%), siblings (6Yo), or
friends (3'/r). Most proxies (87%) were living
in the same household as the patients and
had known the patients for, on average,25.4
I 12.9 years (range 1,-60 years).

Descriptive Statistics and Reliability

Table 1 displays the means and standard
deviations for the multi-item and single-
item measures of the QLQ-C3O and QLQ-
BCM for both patient- and proxy-generated
scores at the baseline assessment. The score
distributions of the multi-item measu.res were
roughly symmetrical, except for nausea/vomit-

i^& pain, and visual disorder. The latter
symptom scales exhibited a negative skew
(ie, more patients scoring toward minimal
level of qrmptomatology). With the exception
of financial difficulties and drowsiness, the
single-item measures were negatively skewed
as well, with more than 50Yo of the scores ob-
served in the lowest category (ie, symptom or
problem not present).

The evaluation of the test-retest reliability
of the measures was restricted to 87 cases.

Six patients and proxies did not return the
retest questionnaire, and 10 patients and
proxies completed them more than 10 days
followi^g the baseline administration. For
the remaining 87 cases, the retest admini-
stration was completed within 2 to 10 days,
with a mean of 7.2 + 1,.2 days. With the ex-
ception of the nausea/vomiti.g and pain
scales, the test-retest reliability of the multi-
item scales based on patient-generated
scores was moderate to good, with intraclass
correlations ranging frorn 0.54 to 0.81 ftable
2). The intraclass correlations for the multi-
item measures based on proxy-generated
scores were slightly higher (except for nau-
sea/vomiting), ranging from 0.64 to 0.85, In
general, lower test-retest reliability, based
on either patient or prory scores, was found
for the single-item measures.

The internal consistenry reliability for the
multi-item scales of the QLQ-C30 ranged
from A.47 to 0.83, and from 0.51 to 0.86 for
the patient-generated and proxy-generated
scores, respectively. The internal consistenry
of the four multi-item scales of the QLQ-
BCM were all above 0.70 for both versions of
the questionnaire (lhble 2).

Patient-Proxy Ag reement

Exact agreement was greater than 50o/o for
most QLQ-C30 and QLQ-BCM measures
(Table 3). The average proportion of exact
agreement was 60.8o/o for the QLQ-C30 and
61.6% for the QLQ-BCM. The level of exact
agreement appeared to be primarily a function
of the score distribution and the type of re-
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Tnst-s 1. EORTC QLQ-C30 and QLQ-BCM Measures

Number of [ttient (n = 103)a
Number of Items Response Categories (mean t SD)

Prory (n = 103)a

(mean t SD)

C30 Functioning scalesb

Physical

Role

Cognitive

Emotional

Social

Globai quality of life

C30 Symptom scales/itemsc

Fatigue

Nausea ahd vomiting

Fain

Dyspnea

Insomnia

Anorexia

Constipation

Diarrhea

Financial impact

BCM Symptoms scales/itemsc

Future uncertainty

Visual disorder

Motor dysfunction

Communication deficit

Headaches

Seizures

Drowsiness

Bothered by hair loss

Bothered by itching skin

Weakness of both legs

touble controlling bladder

5

2

2

4

2

2

3

2

2

1

1

1

1

1

1

4

3

3

3

1

1

1

1

1

1

1

2

2

4

4

4

7

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

72.2 t.30.3

65.7 + 37.2

71.8 r 23.8

74.8 + 20.9

66.3 t.29.0

&.6 t21,.2

35.1 r 20.5

7 .7 t 1,6.4

14.9 t.19.9

12.2 + 17.5

20.5 !25.7

16.0 t 25.1

73.9 !24.2

8.3 + 18.5

31.0 + 34.9

27.0 t203
13.1t19.2

21.4 r22.7

22.8 t24.8

18.2 t 22.0

6.6 !.18.9

3s.9 !26.8

't7.5 t 30.2

13.1 r 23.5

9.6 !19.6

1?.4 L2'1,.5

65.8 + 30.7

53.4 + 36.7

53.3 X27.1.

71..2+ 21..4

59.2 X29.1.

51..4 X24.5

46.8 + 25.0

9 .0 L 1,6.2

18.3 t22.0

9.2 !15.7

23.5 t27.5

17.0 !23.3

15.5 x26.9

8.3 !17.3

36.6 + 34.3

29.8 t 22.6

11,.8 t21.6

?5.4 t25.9

26.3 t26.7

18.5 t 23.4

7.3 t17.4

39.2 r 30.5

20.2!79.3

1,3.7 !23.1.

11".2 !20.2

9.5 !21.2

SD standard deviation.
aDue to missing data, n varies from 97 to 103.
bscores range fro* 0 to 100, with a higher score representing a higher level of functioning.
cscores run[" from 0 to 100, with a higher score representing a greater degree of symptoms.

sponse format employed. Relatively high
levels of exact agreement (as indicated by
>70o/o exact agreement) were noted for in-
frequently endorsed s)rynptoms (nausea/

vomiting, dyspnea, constipation, diarrhea,
visual disorder, weakness of both legs, and

trouble controlli^g the bladder), and for the

two meazures containing items with a di-
chotomous response format (physical and
role functioning). Conversely, relatively low
levels of exact agreement (as indicated by
<50% exact agreement) were noted for the
more frequently reported qrmptoms and func-

tional problems (social functioning, fatigue,
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TenlE 2. Reliability of Patient and Pro>qy Ratings on the EORTC QLQ-C30 and QLQ-BCM

Reproducibiliqr
(n = 87)c

Intemal Consistenq/
(n = 103)d

Ittient ICC Prory ICC Eatient s Pro4y o

C30 Functioning scales

Physical

Role

Cognitive

Emotional

Social

Global quality of life

C30 Symptom scales/items

Fatigue

Nausea and vomiting

Pain

Dyspnea

Insomnia

Anorexia

Constipation

Diarrhea

Financial impact

BCM Symptom scales/items

Future uncertainty

Visual disorder

Motor dysfunction

Communication deficit

Headaches

Seizures

Drowsiness

Bothered by hair loss

Bothered by itching skin

Weakness of both legs

Tiouble controlling bladder

0.79

0.66

4.74

0.63

0.54

0.66

0.69

0.33

0.44

0.28

0.74

a.62

0.67

0.24

0.71,

0.62

0.81

0.80

0.66

0.55

0.66

4.69

0.23

0"44

0.43

a.75

0.83

0.75

0.72

0.74

0.66

0.82

0.76

4.47

0.58

0.83

0.77

0.75

0.76

0.51

4.64

0.83

0.83

0.85

0.86

0.62

0.76

0.71

0.66

0.59

0.77

0.72

0.74

0.87

0.70

0.35

0.&
0.s8

0.6s

0.74

0.57

0.48

0.66

0.71,

0.79

0.8s

0.74

0.67

0.28

0.s5

0.61

0.49

0.s1

0.57

0.81

0.87

0.86

0.90

ICC, intraclass correlation coefficient.
aOne-week test-retest intraclass correlation coefficient.
bCronbach's coefficient cr; not applicable for single item measures.
cDue to missing data, n varies from 80 to 86.
dDue to missing data, n varies frorn 97 to 103.

financial difficulties, future uncertainff, and
drowsiness), and for the global qualiry-of-
life measure that includes two items, each

with a seven-point scale.
Approximate patient-prory agreement, al-

lowing one category of difference in either

direction, was generally in excess of 90%.

The average proportion of apProimate
agreement wa s 92.5o/o for the QLQ-C30 and
93.7a/o for the QLQ-BCM. Lower levels of
approximate agreement (ie, below gAYo) were
noted for social functioning pain, financial
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Tasrr 3. htient-Proly Agreement on EORTC QLQ-C3O and QLQ-BCM Measures

Proportion Agreementa

Exact (%) Approximate (%)
Interciass Correlation

Coefficient

C30 Functioning scales

Physical

Role

Cognitive

Emotional

Sociai

Global quality of life

C30 Symptom scales/items

Fatigue

Nausea and vomiting

Pain

Dyspnea

Insomnia

Anorexia

Constipation

Diarrhea

Financial impact

Tictal EORTC-QLQ-C30

BCM Symptom scales/items

Future uncertainty

Visual disorder

Motor dysfunction

Communication deficit

Headaches

Seizures

Drowsiness

Bothered by hair loss

Bothered by itching skin

Weakness of both legs

Trouble controllin g bladder

Total EORTC-QLQ-BCM

82.4

77.7

50.0

53.2

M.9

30.5

44.3

77.6

62.6

71.3

s2.0

63.7

70.3

75.0

47.1,

60.8

-b
-b
91..7

94.1

87.3

g't .5c

93.2

94.6

89.3

98.0

94.1,

98.0

94.1,

97.0

82.4

92.5d

90.4

93.7

96.0

94.8

97.0

99.0

89.2

84.8

96.1,

95.0

97,1

93.7

0.67

0.s8

0.s8

0.62

0.48

0.64

0.52

0.37

0.23

0.31

0.49

0.60

0.55

0.41

0.44

0.54

0.57

0.74

4.64

0.57

0.73

0.30

0.29

0.45

0.32

0.58

48.2

72.4

63.4

51.s

69.7

87.1

48.0

57.6

63.7

71,.3

79.4

61.5

aProportion agreement for multi-item measures was calculated as the average percentage agreement across the
number of items in each scale.

bNot applicable due to dichotomous response format.
c?roportion agreement within t^ro categories in either direction.
dSeven items of physical/role functioning not induded.

impact, drowsiness, and being bothered by
hair loss.

Intraclass correlations varied from 0.23 to
0.67 for the QLQ-C3O measures and from 0.29

to 0.74 for the QLQ-BCM measures. Lower
levels of patient-proxy agreement (as indi-
cated by intraclass correlations below
0.50) were found for three of the 13 multi-
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Tenle 4. Differenceso and Standardized Mean Differences (Effe *. Sze d)b
Between R tings Provided by htients and Proxies

lictal Sample
(n = 103)

No Mental Confusion
(n = 79)

Mental Confusion
(n = 24)

Difference
(mean t SD)

Difference
(mean t SD)

Difference

(mean t SD) ddd

C30 Functioning scales

Physical

Role

Cognitive

Emotionai

Social

Global qualify of life

C30 Symptom scales/items

Fatigue

Nausea and vomiting

hin
Dyspnea

Insomnia

Anorexia

Constipation

Diarrhea

Financial impact

BCIvI Symptom scales/items

Future uncertainty

Visual disorder

Motor dysfunction

Communication deficit

Headaches

Seizures

Drowsiness

Bothered by hair loss

Bothered by itching skin

Weakness of both legs

Trouble controlling
bladder

-6.4 t 24.4d

12"3 ! 32.6c

-9.5 t 22.5c

-3.6 t 18.4

-7 .1, + 29 3e

-3.2 t 1.9.2

1.',L..7 + 20.8c

1.3 r 18.3

3.4 r 26.0

-3.0 r 19.s

2.9 t27.0
1.0 + 21.7

1.5 r 24.2

0.0 r 19.5

s.5 r 36.4

2.8 r 20.8

-1.3 t 19.0

4.0 t 17.6e

3.5 + 21..8

0.3 t 2'1,.0

0.7 t 13.3

3.3 r 34.0

2.7 t 35.5

0.6 r 24.4

1.6 r 23.3

-2.9 + L9.4

0.38

0.20

0.17

0.s6

4.07

0.13

0.1s

0.11

0.05

0.07

0.00

0.1s

0.s1

0.21,

0.53

0.47

0.40

0.46

0.77

0.47

0.08

0.1L

0.13

0.27

0.26

0.30

0.12

0.26

0.38

0.24

0.13

0.07

0.23

0.16

0.01

0.05

0.10

0.08

0.02

0.07.

0.1s

-3.4 f 20.9

-13.9 t 33.0c

-6.s t ls.*
-L.7 + 17.3

-5.5 r 28.3

-1.1 r 18.2

10.0 t 19.4c

-0.4 t 19.0

3.6 t 22.8

-4.7 ! "t 6.ge

2.6 t25.6
3.0 r 21.5

-0.4 r 20.5

-1.7 t 19.4

6.0 t 37 .1

0.3 r 19.7

0.1 r 14.5

4,3 + 1s.ge

3.3 t 21,.0

-0.9 t 1,9.5

-0.4 t 11.4

0.4 t 33.8

2.6 + 32.6

-0.4 + 24.9

1..7 + 20.0

-3.4 X 19.1

-16.5 + 323e

-6.5 r 31.3

-15.3 + 29.0e

-9.7 + 20.7e

-13.0 t 32.6

-9.8 + 21..4e

17 .1 L 243d

6.9 X 14.7e

2.8 t 35.3

2.8 t25.9
4.2 + 3',I...6

-5.8 t 21..7

8.7 t 33.7

5.8 t 19.2

4.2 t 34.5

10.5 t ?2.8e

-6.3 t 30.1

2.6 + 23.5

4.3 ! 24.8

4.3 r 25.2

4.3 t 18.3

12.5 + 33.8

2.9 t 44.8

4.2 t ?2.7

1.4 + 32.5

-L.4 r 20.8

0.16

-0.42

0.33

0.L0

0.19

0.06

0.s1

0.02

0.15

0.28

0.10

0.14

0.02

0.09

0.16

0.01

0.16

0.04

0.08

0.09

0.02

0.27

0.04

0.01

0.02

0.18

0.45

0.21,

0.11

0.18

0.17

0.24

0.37

0.05

0.1.8

0.04

0.07

SD standard deviation.
lProry minus patient score
td = riean difflrence/standard deviation of difference (d = 0.2, small effect; d= 0.5, moderate e ffect; d =0.8, large

effect.)
cP < 0.001.
dP < 0.01.
.P < 0.05.
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item rneasures (social functioning, nau-
sea/vomiting, and pain), and for eight of the
13 single-item measures (dyspnea, insom-
nia, diarrhea, financial impact, drowsiness,
being bothered by hair loss and itching skin,
and weakness of both legs). The remaining
measures exhibited intraclass correlations
ranging from A.52 to 0 .7 4.

Systematic Response Bias

Statistically significant differences in
mean scores obtained from patients and
proxies were noted for five of the 15 QLQ-
C30 measures and one of the 11 QLQ-BCM
measures (first column of Table 4). As com-

pared to the patients themselves, the proxies
rated the patients as having lower levels of
physical, role, cognitive, and social function-
in& and a greater degree of fatigue and mo-
tor dysfunction. The statistical magnitude of
this bias, as defined by standardized mean
differences (effect stze A, was relatively
small for physical, role, cognitive, and social
functioning, and motor dysfunction (d =
0.23-0.38). Only fatigue showed a moder-
ate degree of bias (d = 0.56).

Factors Affecting Patient-Proxy Agreement

The number of discrepancies for each Pu-
tient-proxy pair ranged from three to 22 for

TABLE 5. Number of Discrepancies over the 30 Questions of the EoRTC QLQ-C3o and the 20

Questions of the QLQ-BQvI as a Function of the htients'Physical and Neurological Status

EORTC QLQ-C30 EORTC QLQ-BCM

Mean t SD P * MeantSD F *

lictal

Disease stage

Newly diagnosed

Recurrent

Performance status

Karnofsky 100

Karnofsky 90

Karnofsky 70-80

Karnofsky 50*60

Motor deficit

Normal function

Symptomatic weakness

Decrease in function

Mental confusion

Normal function

Minor mental confusion

Cognitive impairment

None

Minor

Moderate

0.24

0.07

103

40

63

26

33

30

1,4

&
20

19

79

24

46

34

23

11,.7 t 4.2

11.0 + 4.3

12.1! 4.2

n.2r4.8
11..7 ! 4.0

11.9 r 4.0

13.9 x3.4

11.1 r 4.5

11.8 r 4.1

13.4 r 3.2

11,.0 t" 4.2

13.9 r 3.8

LL.3 !.4.6

11.3 r 4.0

13.0 r 3.7

0.01

0.13 0.0s

0.003

0.2L 0.14

7.5 !3.2

7.0 t 3.3

7.8 + 3.1

5.5 t 3.1

7.2 L2.7

7.6 L3.6

9.7 !2.9

7.0 ! 3.2

8.7 x2.9

7.7 t3.4

6.9 r 3.0

9.4 r 3.0

6.5 t 3.0

7.9 ! 3.4

8.7 t2.8

4.27

0.02 0.005

0.10 0.19

0.0005

0,02 0.004

SD standard deviation.
4P value for test of between-groups differences (analysis of variance).
bP value for test of linearity (for variables with more than two subgroups).
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the 30 items of the QLQ-C3O, and from 0 to
14 for the 20 items of the QLQ-BCM. As

shown in Table 5, the mean number of pa-
tient-proxy discrepancies was 11.7 I4-2 and

7.5 + 3.2 for the QLQ-C3O and QLQ-BCM,
respectively. The mean number of patient-
prory discrepancies was found to vary as a

function of the patients' physical and

neurologlc condition. Specifically, signifi-
cantly more patient-Prory discrepancies in

QLQ-C3O scores were found for patients
with minor mental confusion; based on tests

of linearity, patients classified as having
poor performance status and motor deficits

also showed more patient-Proxy discrepan-

cies in these scores as well. Significantly
more patient-proxy discrepancies in QLQ-
BCM scores were obserued for patients with
poor performance status, mental confusion,
and cognitive impairment. No statistically
significant association was found between
the number of patient-pro{y discrepancies
in QLQ-C30 and QLQ-BCM scores and the

patients' and proxies' background charac-

teristics, including their d8€, gender, and

culture, the proxies' relationship with the

patient, and the living arrangement in rela-
tion to the patient (data not presented in
tabular forrn).

As the presence of minor mental confu-
sion was found to be the most significant
factor affecting the number of patient-Prory
discrepancies, we examined in greater detail
the agreement between patient and Proxy
responses on the QLQ-C3O and QLQ-BCM
measures for patients without mental con-
fusion (n = 79) and patients with mental
confusion (n = 24). Expressed in terms of av-

erage proportion agreement, the levels of
exact and aPproximate agreement were

found to be lower for patients with mental
confusion. For patients with rnental confu-
sion, the average Proportion of exact agree-
ment was 53.2o/o and 51,.2o/o, dnd the average

proportion of approximate agreement was
89.6% and 88.8% for the QLQ-C30 and

QLQ-BCM, respectively. For patients with-
out confusion, these rates were 63.0% and

64.70/o exact agreement and 93.4o/o and

95.1 o/o approimate agreement for the QLQ-
C30 and QLQ-BCM, resPectivelY.

The magnitude of the patient-proxy re-
sponse bias, as indicated by the stand-
ardized mean differences between patient
and proxy scores (effect sLZe d), aPPeared to
be greater for patients with mental confu-
sion (last column of Table 4). Among men-
tally confused patients, resPonse bias of a

moderate magnitude was found for all func-
tioning scales (except role functioning), fa-
tigue, nausea and vomiting, future uncer-

Interestingly, regarding the psychosocially
oriented measures (emotional and social

functioning, global quality of life, and future
uncertainty), response bias was nearly ab-

sent for patients without mental confusion
(d = 0.02-0.19), but moderate for patients
with mental confusion (d = 0.40-0.47)-

Change in Patient-Proxy
Agreement Over Time

The availability of a follow-up assessrnent

permitted an evaluation of possible changes
in the level of patient-proxy aStreement over
time. The follow-up administration was

completed by 89 patientgoxy pairs, on av-

erage 71.0 + 43.2 days after the baseline ad-
ministration. For the total study samPle, the

findings at follow-up were very similar to
those at baseline. In line with the cross-sec-
tional findings described above, we ex-
pected to find a lower level of patient-proxy
agreernent for patients whose neurologic or
physical condition had worsened over time.
For the stable/improved group (n - 67), the
patient-pro{y agreement was similar for
both assessment points, whereas significant
changes in agreement levels were noted for
those patients whose physical or neurologic
condition had deteriorated (n = 22).For the
latter group of patients, the mean number of
patient-proxy discrepancies on the QLQ-
C30 and QLQ-BCM increased from 1,2.3 +

3.2 to 13.7 I3.2 for the QLQ-C3O and from
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8.3 + 3.4 to 9.9 + 3.8 for the QLQ-BCM. The
between-group (stable/improved versus de-
teriorated) difference over time ftaseline
versus follow-up) approached statistical sig-
nificance for the QLQ-C30 (P = 0.07) and
was statistically significant for the QLQ-
BCM (P = 0.003). Simil ar|y, for those pa-
tients whose condition had deteriorated
over time, the patient-proxy intraclass cor-
relations of 1,4 of the 26 measures incorpo-
rated in the QLQ-C30 and QLQ-BCM were
substantially lower at follow-up (intraclass
correlations ranging from -0.13 to 0.65) as

compared to baseline (ranging from 0.55 to
0.84).

Discussion

The aim of the present study was to exam-
ine the feasibility and appropriateness of us-
i^g significant others as proxy raters of the
health-related quality of life of patients with
brain cancer. Toward that purpose, we evalu-
ated the level of agreement between patient
and pro)ry responses to the questions of the
EORTC QLQ-C30 supplemented by u brain
cancer specific module, the QLQ-BCM. For
both questionnaires, the study provided
generally encouraging results regarding the
comparability of patient and pro{F re-
sponses. The majority of the patient-prory
comparisons (approximately 60'/o) were in
exact agreement. \Alhen disagreement was
observed, the discrepancies most commonly
involved adjacent-category differences.
Substantial discrepancies between patients
and proxies were noted in only a small mi-
nority of the comparisons made (5-10%).

The number of discrepancies per patient-
pro{f pair over the fwo questionnaires was
found to be highly variable. While some
pairs disagreed on only a few questions, oth-
ers had discrepant scores on more than half
of the items. Both cross-sectional and longi-
tudinal analyses revealed that the number of
discrepancies was related to the physical
and neurologic condition of the patients.
The more impaired the patients, the more

discrepancies were noted on both the
EORTC QLQ-C30 and the QLQ-BCM. The
observed trend was most obvious for pa-
tients with some degree of mental confu-
sion, which lends support to an earlier find-
i.g of lower patient-proxy agreement
among elderly respondents with even mild
mental impairment.16

When examining the patient-proly
agreement for the separate functional and
symptom measures of the EORTC QLQ-
C30 and QLQ-BCM, the proportion of exact
agreement was found to be largely depend-
ent on the score distributions. The percent-
age agreement, although informative in its
own right, ignores the fact that a certain
amount of agreement can be expected based
on chance alone. Hence, the intraclass cor-
relation coefficient was used as a chance
corrected index of agreement. In earlier
pro{y studies, the Pearson correlation (r)
was customarily used as an indicator of
agreement.14-]'5j8'20 r does not necessarily
provide an indication of actual agreement,
however, because it disregards any system-
atic bias (ie, when proxy ratings are consis-
tently lower than patient ratings, r can be
excellent, but agreement can be poo r).L2'20

The intraclass correlation avoids the prob-
lem of a linear relationship being mistaken
for agreement, but does not resolve other
problems associated with correlation coeffi-
cients, such as the dependenry on the range
and variance of the measurements.3e Low
correlations are more likely to be found for
measures with a low frequency of occur-
rence and for single-item measures, both of
which can result in limited score variabil-
ity.'n Thus, low patient-pro4y correlations
can sometimes be attributed to a lack of
score variability, rather than to a lack of
agreernent. For this reason, it is useful to in-
terpret the findings separately for well-dis-
tributed multi-item measures versus those
with a more restricted range.

Correlations between patient and proxy
ratings on the roughly well-distributed
multi-item measures (ie, all functioning
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scales, fatigue, future uncertainty, motor
dysfunction, and communication deticit)
were moderate to good. Theoretically, the
reliability of both patient and prory scores
limit the potential degree of patient-proxy
agreement, because the correlation between
the two scores cErn never exceed the square
root of the product of the scores'reliabiliry.'n
Given this frame of reference, the patient-
prory correlations of the well-distributed
multi-item measures can be considered as

reasonably high.
Correlations between patient and proxy

ratings on the remaining measures (ie, nau-
sea/vomiting, pain, visual disorder, and all
symptom items) were highly variable. Low
patient-proxy correlations were observed
for a number of measures. As expected on
the basis of the distributional considerations
described above, the poor correlations were
not always in accordance with the propor-
tions of exact and approximate agreement.
Except for pain, financial impact, drowsi-
ness, and being bothered by hair loss, the
low observed correlations might be ex-
plained by u lack of score variability, rather
than by u lack of agreernent. These findings
support the position taken by Bland and Alt-
man that it may not be possible to summa-
rrze agreement adequately using a single
number, such as a correlation coeffi-
cient.23'3e The proportion of approximate
agreement (or its complement, the propor-
tion of substantial discrepancies) may be the
most useful indicator of agreement for
measures with more than two response
categories.

\A/hen comparing mean scores of the pa-
tients and their proxies, statistically signifi-
cant differences were noted for a number of
the QLQ-C3O and QLQ-BCM measures. We
would caution that, given the relatively large
number of comparisons made, some statisti-
cally significant differences could be found
by chance alone. It should be noted, how-
ever, that the differences in patient and
proxy mean scores were constantly in the
same direction. As expected on the basis of

previous studies, proxies rated the patients
as having more disability than the patients
themselves.15'16"t'8-20 Importantly, except for
fatigue, this systematic response bias was of
a rather modest magnitude. As was the case

with the level of response agreement, the
magnitude of the response bias appeared to
be dependent on the health status of the pa-
tient. Among patients exhibiti.g mental
confusiory response bias of a moderate size
was found for several HRQOL domains.
These findings support the currently held
view that proies tend to rate patients as

having more disability and a lower quality of
life than do the patients themselves.8'e Ac-
cording to our findings, however, this ten-
dency is greater for the more disabled pa -

tients.
The results of this study indicate that, in

general, patients and their significant others
will agree reasonably well on the patients'
qualiry of life. Less agreement and more bi-
ased ratings, however, can be expected
among those patients for whom the need for
proxies is most salient (ie, the cognitively
and physically impaired). It should be noted
that our results are based on a study of a

specific patient population and on the use of
significant others as proxies. \tVhether these
findings are generalizable to other condi-
tions, other types of proxy raters (eg physi-
cians or nurses), and other HRQOL instru-
ments requires further investigation.

Based on our findings, one might con-
clude that the use of significant others as an
alternative source of quality-of-life ratings
for those patients unable to provide such
ratings themselves is inappropriate. An ad-
ditional issue should be considered, how-
ever, when evaluating the potential role of
significant others as proxy raters of the pa-
tients'qualiry of life. Given the central posi-
tion of the patient in qualiry-of-life evalu-
ations, the patient's rating is generally taken
as a gold standard to which the proxy rating
should conform. \Mhen adopting this as-
sumption, the patient's rating is, by defini-
tion, the more valid one. Consequently, lack
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of patient-pro)ry agreement has been inter-
preted as a lack of validity of the proxy rat-
in& and the finding of more disability as re-
ported by the prory has been interpreted as

overestimation of the patient's level of im-
pairment.15'L6'18 Indeed, several characteris-
tics of the proxy, such as hislher subjective
well-being in terms of perceived caregiver
burden and emotional distress, may contrib-
ute to the proxy providing an exaggerated
rating of the patient's disability." In the cur-
rent study, however, the most discrepant pa-
tient-prory pairs were those in which the
patients had some degree of mental confu-
sion or other cognitive deficits. Moreover,
according to the treating physician, many of
these patients showed a reduced abilif to
answer questions on a self-report question-
naire or an inappropriate affect during the
clinical examination. Questions can be

raised about the validity and reliability of the
quality-of-life ratings provided by such pa-
tients. To date, ho prory studies have exam-
ined the relative validity and reliability of
patient- and prory-generated data. The
findings of the current study suggest that
the reliability (both test-retest reliability and
internal consistenry) of the Proxy-generated
data is slightly higher than that of the Pa-
tients. New studies should extend beyond
examination of patient-proxy ageement, by
addressing the relative validity and respon-
siveness to clinical changes of patient- ver-
sus proxy-generated scores. It might well be

that, for some patients, the significant other
provides more reliable and valid data and
should consequently be regarded as the pri-
mary source of information. Minim ally, it
should not be assumed, a priori, that dis-
crepancies between patient-Prory ratings
are evidence of the inaccuracy or biased na-
ture of proxy-generated data.

Clearly, additional work is required to as-

sess the potential impact of proxy-generated
data on study outcomes in HRQOL re-
search. For the present, researchers should
think ahead when planning to include an

HRQOL component in their studies. If the

patient population of interest suffers from
ierious cognitive impairment (eg stroke

survivors, patients with brain tumors or
brain metastases), or if it is expected that
such impairment could develop over time, it
is advisable to obtain prory ratings of the
patients'quality of life throughout the entire
course of the study. This will enable the re-
searcher to include a more representative
group of patients in the HRQOL evaluation
and offers a possibility to criticully assess the
potential impact of the use of proxy respon-
dents on the study results.
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COMPARISON OF PATIENT AND SPOUSE ASSESSMENTS OF HEALTH
RELATED QUALITY OF LTFE IN MEN WITH METASTATIC PROSTATE

CANCER
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ABSTRACT

Purpose: We examined the extent of agreement in health related quality of life Tq"gs provid-ed

by paiients with metastatic prostate cancer and their spouses. This agreement is_ imporbant for
altlrr;1ining the feasibility of using spouses as potential prory raters in quality of life studies in
this patient population.

Uiteriatr una Methods: The study sample consisted of 72 pairs of patients with metastatic
prostate cancer in remission or progression and their spouses. Patients and spouses_indepen-
dently completed the European Organization for Research and Treatment of Cancer Qualily o{
Life Questionnaire-C30 and a prostate cancer specific questionnaire module.-Together the 2

questitnnaires assess a wide range of symptoms and functional limitations for a total of 2l
quality of life outcomes.- 

nesutts: For b of the 21 patient-proxy comparisons we noted systematic differences in the mea,n

score with spouses rating more impairment in patients than patients indicated. Most patient-
proxy correlations were O.aO to 0.?5, indicating moderate to good agreement in patient and
spoose ratings. A low patient-proxy corelation of less than 0.40 was noted only for the 2

measures of sexual function.
Conclusions: Our findings suggest that the spouses of men with metastatic prostate cancer

evaluate with a fair degree of iccuracy how patients experience physical and psychosocial
firnctioning, sJrmptoms and ot erall quality of life. However, caution should be exeruised when
relyrng on proxy raters for assessing sexual functioning and satisfastion.

I$v Wonps: prostate, prostatic neoplaame, neoplasm metastasis, guality of life, questionnaires

Quality of life outc'omes have become important end points
of clinical research in oncolory, especially in advanced dis-
ease trials. An important factor contributing to the increas-
irrgly frequent use of quality of life end points in clinical trials
is growing evidence tJlat despite their subjective nature qual-
ity of life data may be obtained in a reliable and valid man-
ner. Recently several research groups have developed and
validated quality of life questionnaires for use in prostate
cancer that address general and condition specific quality of
life issues.t{

Given the subjective nature of quality of life data patients
€rre generally considered to be the primary source of such
information. However, self-reporting quality of life instru-
ments are less suitable when patients have cognitive impair-
meat or sevene symptom distrees, or when completing a ques-
tiouuaire ia physically or emotionally too burdensome.
Therefore, in oncolory trials the compliance rate in quality of
life assessment is eometimes far from optimal, especially in
studies of advanced disease.6 To circumvent this methodolog-
ical problem othem have exasrined whether health care pro-
viders or significant others may provide quality of life infor-
matiou similar to tJrat provided by patients,T including
patients with advanced cancer.E-rl lbese studies have had
conflicting results.

We exanined whether t.Le spouses of patients with ad-
vanced prootate cancer may be used as complementary or
alter:native souroes of information on patient quality of life.
Spouses may be particularly aensitive raters of patient qual-

Accepted for publicatioa September 15,2000.
Supdorted in-part by Integrated therapeutics Group, IDc., a zub-

sidiary of Schering-Plough.

ity of life becauee they have access to patient thoughts, feel'
ings and symptom experience associated with the disease
and treatment. The extent of agreement in the quality of ltfe
ratings provided by prostate cancer patients and their
spouses (so-called proxy ratings) was determined and cnm-
pared yvith tle results of earlier studies of patiente with
other t1ryes of advanced cancer.

METHODS

Subjects. Our analysis was bas€d on data obtained from
participants in a multicenter cross-sectional study of qualrty
of life in stage D2 prostate cancer heated with combined
luteinizing hormone releasing hormone agonist and flut-
amide. Men at23 hospitals who were receiving treatment for
advanced pmstate cancer were asked to parbicipate in this
study. Patients were classified into those in remission and
responding to androgen ablation, and thoe€ with dinical ev'
idence of disease progression or androgen insensitive fisease.
More detailed inforrmation on the patien; garnple has been
previously reported.6- 

For patients with a spouse or partuer the spouse, termed
the pmxy responden! was also asked to participate in the
study. Spouses induded married and unmarried partners,
that is those with a long standing and intimate relationship
with patients. Patients and pro:ry respondents were asked to
complete quality of life questionnaires at the initial office
visit and agai', by mail 1 weeh later. Physiciana of these
patients were ashed to rate the extent of patient disease as

minimal or extensive depending on the number and location
of bone metastases. Physiciane also rated patient perfor-
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mance status using ttre Eastern Cooperative Oncology Group
scale.12

Measures. Q"ality of life was assessed by the EORTC Qual-
ity of Life Questionnaire (QLQ)-C30, version 2'0,"'la and-an
additional prostate cancer specific module in the sasre for-
mat.6 Ttre EORTC QLQ-C3g is a 3g-item questionnaire that
was developd to as8ess a range of physical, emotional and
social health issues relevant to a broad spectnrm of patients
with cancer. Patients are asked to indicate the extent to
which they have experienced 28 specific functional limita-
tions and s5rorptoms in the last week using a mixture of
dichotomous yes-uo nesponse categories and a 4-_point re-
Bpon8e scale rangmg from not at all to very mulh. Questions
are organized into a number of multi-item scales and single
item symptom meagures, including 5 functigning scales on
physical, role, cognitive, emotional and social functioning' 3

i;rmptom scales on fatigue, nausea and vomiting' and pain,
ana O single item measures on dyspnea, sleep disturbance,
appetite loss, constipation, diarrhea and financial iPeact.
Ttre remainbg2queations ask patients to rate overall health
and quality of life on a 7-point scale ranging from very poor
to excellent. These 2 items represent a global quality of life
scale. All scales and single item scores were linearly trans-
forrned to a scale of 0 tn 100.

1.Le prostate cancer specific module was developed specif-
ically for this project and it was partially based on previorx
studies of tJre OOntC Genitourinary Group.r6' 16 Ttrig mod-
ule contains 11 questions, including 4 assessing urinary
symptoms that form a multi-item scale, single item measures
assessing hot flashes, weight loss, weight gain and sexual
satisfactiou, and 3 items assessing sexual firnctioning aggfe-
gated into a multi-item scale. For a,! questions I 4-poin-t
response forurat rangingfrom not at all to very much is used.
Scales and single item scores were linearly transformed to a
scale of 0 to 100.

Prory rcspondents completed a slightly modified version of
these quetionnaires. Standad insbructions were p!finded in
which pruries wert asked to view the situation from tlre patient
perspective and complete the questioruraires acmldingly. In
addition, all item statements wene made from the thid person

e, for exaurple'Would he say that . . . . "- sa*tical onalysis. Descriptive statistics were used to
characterize the study population. TIee mean soore plus or
minus standard deviation (SD) was calculated for all QLQ-
C30 and prostate cnnoer module scales and single item Ineas-
ures. Test-retest reliability of each measure was assessed by
calculating the intraclass conelation of scores at baseline
and at the l-week assesgment.

Patieut-pmxy agreemeut waa assessed ia 2 ways osigg
previouslyreported approaches,E''7'- ra et4bh g a m eqn i n gfu I
comparisirt of results among shrdies. In accortdanoe with
Sneeuw et a1,17 for all QL+C30 and prostate cancer module
scales ae well as single item measures we calculated the
difference in patient and pro:ry mean scores, and the intra-
class correlatibn of patient and proxy ratingS. As indicat"d by
paired t tests, statistically significant differences in mean
rcor". were interpreted to be evidence of systematic dtffer-
ences in raters at the group level.le To interpret the size of
observed differences mean difference scores were standard-
ized by relating them to their SD with efflect sizes d : 0.2,
0.05 and 0.08 indicating a slight, moderate and great differ-
enoe, respectiv*ly.'o Intraclass conelation was used as an
indicatorbf chance correctad agTeementin patient and prory
ratinge at tJre individual patient level.le For ondinal data in
ou" stody the intraclass correlation was mathematically
equivalent to the weighted r statistic.2r

In addition, in acco"dance with Stephens et al8 we calcu-
lated the percent agreement of all individual items of the
QL+C30 and prostate cancer module using a- 4-Point re'
sponse fomat ranging from not at all to very much. Thus, the
? guestions in the QLQ-C3o using a dichotomous or ?-point

responee scale were excluded from analysis. To enable un-
o-LigUorrs interpretation of the ratings we also excluded
from i6alysis 2 questions iu the prostate cancer module on
weight gain and semal satisfastion that were posed in oppo-
site directions, leaving 32 items assessing the degree of spe-

cific symptoms and firnctional limitations on a 4point scale.
Furthlrmore, using the approach of Litwin et all8 we com-
pared the percent of patients and prolry respondents report-
ing prostate cencer specific symptoms of any degre.

RESULTS

A total of 113 patients were enrolled in the study, lsslufiing
60 (53%) in disease remission and 53 (47%) witJl progression.
Table 1 lists additional patient clinical and sociodemographic
characteristics. Overall 97 patients were litittg with a spouse
or partner. Data were available from patients and spousgs for
72 of these 9? patients g47o). Our analysis focused on these
72 patients. We obsened no significant differences in the
socibdemographic or clinical variables of the serrPle 9f 72

patients ana tUe 25 with a nonparticipating sporse. Table 2

iho*s mean patient and prory generated ratingn of the
scales and single item measures of the QLQ-C3Q and prostate
cancer module. Except for the sexual functioning and satis-
faction meagures scorea were somewhat skewed toward the
positive end of the scale with mone patients reporting mini-
mal functional limitations or symptomatolory.

Test-retest reliability of patient and prory scores was good
for most scales and single item measures of the QLQ-C30 and
prostate cancer module with an intraclas,s colTelation of 0.68
to O.ge. The only exceptions were patient ratings of diarrhea
(intraclass corelation 0.53), urd patient and proxy ratings of
sexual satisfaction (intraclass correlation 0.43 and 0.46, re-
spectively). For 5 of the 21 patient-prorry comparisons we
noted a statistically si$dficant difference in the mean score'
indicating systematic differences in patient and pro:ry rat-
irrgs (p <0.05, table 2). Pm:ry nespondents rated patignts
with more impaired physical and rolefunctioning, more sleep
disturbance and weight loss, and a lower level of senral
satisfaction ttran the patients indicated. the standardized
difference or effect size d for the 5 systematic differen@s
obsen'ed was between 0.26 and 0.34.

Intraclass colTelation in patient and proxry ratings was
0.4? to 0.?3 for the QLQ-C3o and 0.24 to 0.75 for the prostate
canoer module. The average patient-proxy correlation of all
21 compari3ona was 0.58. As indicated by an intraclass cor-
relationa of less than 0.40, we noted a low level of agreement
in 2 of the 21 quatity of life domaine (sexual functioni^g and
selnral satisfaction). The low intraclags colTelation of 0.31 for
sexual fuuctioning may largely be exptained by 3 patients for

Ttri,.s t. Clinicol ond suidemqmphic clnrrcteristics
Total Sample No. Pts.

No. (S) Pro:riee (%)

Digeaee stage:
Remiasion
Progreasion

Phyaician die€aee rating:
Extenaive
Minim&l

Eastern Cooperative Oncologr Group
perfomance status:

0
I
2
3

Mean aEe + SD
Mean education * SD (]'rB.)

Living sihmtioo:
Spouee, Partner
Relctive, &iend
Group hme, reeideutial center
Alone

43 (60)

N (40)

46 (64)

26 (36)

(63)
(47t

(66)
(36)

60
53

73
()

68 (6r)
38 (34)
14 (12)
3 (3)

?2.5 + 8.4
13.6 +3.6

97 (86)

3 (3)
2 Q,

11 (10)

38 (53)
25 (36)
8 (r1)
1 (1)

71.6 : ?.8
13.9 +3.1

72 (r00)
0
0
0
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Tesr,n 2. Comparisn of pticnt ard prury scores for the EORTC 8LQ-C30, proatote concer mdule sca/es ond single i,tems

Mean Score * SD Mean
Differeuce t SD

p Value
Intraclass

CorrelationPt Proxy

QL+C30 firnctioning Bcales:r
Physical
Role
Cognitive
Emotional
Social
Global life quality

QLQ-C3O symptom scalee, iteme:t
Fatigue
Naueea, vomiting
Pair
Dyspnea
Sleep disturbance
Appetite loee
Constipatiou

78.6 + 24.7
76.2 ! 29.7
8iit.8 + 17.2
78.9: 18.6
78.7 = 27.6
66.9 + 24.3

32.6 ! 23.2
6.5 I 12.0

2t.3 + 28.6
18.1 'r 23.0
27.8 ! 28.O
L2.0 + 24.6
L9.4 + 27.3
t2.5'r 22.O
19.9 :28.3

27.1 + 19.8
36.6 r 29.2
LO.6 + 22.4
20.2 + 27.9
L4.7 1'22.1
39.8 + 4i1.5

71.9 {- 28.0
68.8 t 33.3
82.9 * 18.5
76.1 t 26.0
77.5 * 30.3
65.3 + 29.0

24.9 + 21.5
42.1 t 35.8
15.7 t 30.4
23.9 + 30.4
13.5 + 2?.4
26.4 t 38.7

-6.7 + 19.6

-7.4 + ?3.7

-0.9 t 18.5

-3.8 = 
22.4

-t.2 + 27.5

-1.6 + 23.8

1.5 t 19.1

-o.2 + t2.7
-0.4 + 21.1

-0.5 ! 22.7
7.4 * 28.t
42 t 19.3
2.8 t ?3.6
0.9 ! 22.4

-2.3 * 23.3

-2.2 + 16.l
5.5 + 30.1
52 + 18.6
3.7 + 26.8

-t-2 + 29.3

-13.4 + 50.3

0.01
0.0r
0.67
0.15
0.72
0.57

0.71
0.70
0.47
0.48
0.55
0.61

u.l ! 27.6
6.3 -'. 13.3

26.9 + 2S.O

17.6 'F 2,1.4
35.2 + 34.9
16.2 + 26.8
22.2 + A3.A
13.4 + n.l
17.6 ! 26.2

0.50
0.8{t
0.85
0.86
0.03
0.07
0.32
0.73
0.40

0.27
0.t2
0.02
0.24
0.73
0.02

0.73
0.50
0.73
0.54
0.69
0.71
0.64
0.49
0.64

Diarrhea
Finanoal impagt

Proetate Ca module scalee, items:t
Uriuary symptoms
Hot flashee
WL losg
Wt. gain
Sexual fis1gfi6ning
Sexual satis&ction

0.67
0.67
0.75
0.58
03r
o.24

Due to miesing data there were 67 to 72 rerponees.

'Higher soone reprtescnts better functioning and quality of life
t Higher sooro represeuts a greater degnee of elrurptoms.

f Higher soore represents a greater degree of symptoma for urinary s;rmptoms
better functioning and mor'",e gatigfaction for sexual functioning and satisfaction.

and hot flashes, more weight loeo or gain 6r weight loes and weight gain, and

whom the maximal discrepancy in patient and proxy respon-
dents was indicated in all 3 items, narnely severe limitstion
according to the patient but none according to the pro4y.
When these 3 patients were excluded from analysis, intra-
class correlation was 0.55.

From the 32 items assessing specific symptoms and limi-
tations on a 4point response scale for each of the 72 patient-
pro)ry dyads a poteDtial of 2,304 patient-pror(y comparisorut
were possible. Due to missing data 18 comparisons were Dot
available, leaving 2,286 comp:rrisons of patient and pro:ry
ratingB (table 3). Of the 2,286 comparisons we identified
agreemetrt in 1,433 G3%), disagreement by 1 response cate-
gory in 7L7 (31%) and disagreement by 2 or 3 respouse
categories in 136 (6%).

The figure shows the proportion of patients in whom pros-
tate cancer specific symptoma were reportd by patients and
pro)ry respondents. A sitt ilar percent of impair:nent was
reported by patients and spouses. We obsen ed a statistically
significant difference according to patients and proxies only
for difficult urination control (62% versus 46%, p = 0.02).

DISCUSSION

For the mqiority of quality of life dimensions measurd by
the QLQ-C3O and prostate carrcer module we identified no
evidence of systematic dtfferences in patient and prory mean
scores. IhiB frnding is important in regard to the possible use

of pm:ry quality of life ratingB is slinical trials, in which the
mean scores of patient groups are compared rather than
individual patient soores. The obs€rved systematic differ-
ences in 5 of the 21 quality of life di-ensions were in the
expected directionT nrith spouses rating more functional
probiems and syrnptoms iu patients than patients indicated.
The magnitude of these differences in tems of standard
difflerences or effect size was slight to moderate.

Except for the measunes of sexual functioning and satis-
faction patient-proxy correlation was between 0.47 and 0.75,
which may be interpreted as reprssenting a moderate to hrgh
level of agreement.z The observed patient-proxy correlations
are in accordance with those of earlier atudies using the
EORTC questionnaire to compare quality of life ratings of
cqncer patients and their significant others.lo'17'zr'?'4 The
low patient-proxy corr,elation for sexual functioning and sex-
ual satisfaction may have been due to low reliability of the
score provided by 1 or each rater, low score variance or
outliers.E For sexual functioning test retest reliability was
high but score variance was low, that is most patients eelf-
reported limitations in sexual interest, se)ual activity and
achieving or maintaittiog erection. In addition, the magni-
tude of the correlation was siguificantly influenced by a few
outliers. Maximal discrepancy was observed in patient and
proxy scones in 3 patients with patients reporting severe
limitation and spouses reporting none. It is uot dear whether

Tmlp A. Patient-pruq agreem,ent on 32 items usessing symptoms
on a *point

and limitations of tlu'EORTC QLQ'C30 end, prcstate cotwer mdule
wspone sw,le

Pt. Rating
Procy Raling

No. Not at All No. Little No. Quite Bit No. Very Much Total No.

Not at all
Little
Quite bit
Very much

Totals

186
26
23

874* 2L7
3l3t
114
10

684

20
92
77*
72

26L

l4
13
36

16gf

,32

1,126
604
253
304

In
and 2 module queations on gain eatigfaction poeed in oppoeitc

t Across 32 itcme fot 72 patienta $2 x 12 : 2,3O4 comparisong) witJ: 18 conparisona mieeing (2,304 - l8 = 22W).
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urinary - more frequent

urlnary - difficulty contol

urinary' Paln

urinary - sleeP disturbanc

hot fashes

limited selrual interat

arccUon Problams

llmlted sen"alacfivi[

uelght les

this discrepancy was due to disagreement or to eIToIts in
completingthe questionnaire by 1 of tJre 2 raters. For senral
satisfac"tioo the 1ow patient-prory conelation was probably
due to the low reliability of this item.

An additional and perhap8 more straightfonn ard approach
to e:ramining tJre extent of agreement of patient and pr91V
ratings was provided by tJre percent of agreement and dis-
agreement on inaividual questions. Patients and prory 19-
spondents did not reepoud to multi-item scales but to indi-
vidual questions on functional limitations aod syurptoms.
More than 60% of all patient-pro:ry crmparisons were ilr
exact agreement. When there was disagreement the ratingn
most ofren differed by only 1 response category. Substantial
discrepancies of 2 or 3 categories were noted in only6% of tle
comparisons made. These results are similar to those of a
study of brain cancer that compared patient and proxy-rlt:
i"gt o" the QLQ-C3O and a brain san@r specific module.23
Ai 

".r"o 
higher iate of agreement was reported in a study of

patients with long cancer,s in which comparisons were made

of ratings by patients and treating physicians on 11 key
physical s5urptoms. Ttrere was almost 80% exact agreement
wiih only 5% disagreement by 2 of 3 response cat€gpries.
Notably in all 3 studies, particularly the latter, a substantial
p.oportion of concordant ratings represented agreement on

absent symptoms. '

The pLrclnt of cases in which prostate cancer specific
symptoms were reported by patients and_spouses was simi-
fu. 'Thi" finding is in conirast to that of titrrin et a1.18 In
their series r:rologists substantially undereatimated all pa-
tient symptoms and low corelations were obsen'ed ln pa-
tient uoa'*otogl8t ratings of patient quality of life.rs The
rather disappointing results of this shrdy may have !"uo
partially due-to the fact that patients and urologiets did not
complete the same questionnaire.2o Reent studies involving
direct comparisons of quality of life ratings by cancer Pa-
tients, significant others and physicians indicate that the
level of patient-physician agreement may only be slightly
lower than that of patients and spouses or other close com-
parrions.g' 1r'2{

CONCLUSIONS

our study provideE encouraglng findings on the usefulness
of qualiby of life ratings provided by the spotrses of patients

o 10 20 30 40 50 60 70 80 eo 100

% reporting presence (to any degree)

Perrcent of patients and spousea reporting prostate cancer specific symptoms

with advanoed prostate canoer. the findings suggest that
spogges evaluate with a relatively high degree of accuracy
hbw patients experience physical and psychosocial function-
ing, Jyrrptoms and overall quality of life. Since such evalua-
tions may have a role in delivering adequate patient care in
the home setting, these results :rre reassuring.Furttrermore,
our findings provide support for the feasibility of using
spouses as proxy respondents of patieut quality of life in
clinical studies when it is deemed necessar5r.
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Assessing Quality of Life After Stroke
The Value and Limitations of Proxy Ratings

K.C.A. Sneeuw, MS; N.K. Aaronson, PhD; R.J. de Haan, RN, PhD; M. Limburg, MD, PhD

Backgrourtd and Purpose Because many stroke survivors
have cognitive and communication disorders, self-reported
information on a patient's quality of life (OL) cannot always be
obtained. Proxy ratings may be used to prcvent exclusion of this
highly relevant subgroup of patients from QL studies. The
purpose of this study was to evaluate both the value and
possible limitations of such proxy ratings.

Methods The patient sample was composed of 437 patients
who had suffered a stroke 6 months earlier. QL was assessed by
means of the Sickness Impact Profile (SIP). For 108 patients
who were not communicative bccause of cognitive or linguistic
deficits, proxy ratings on the SIP wcre provided by the patients'
significant others. For 228 of the 329 communicative patients,
both self-reported and proxy SIP ratings werc obtained.

Results When mcan SIP scorcs for patients with both
self-reported and prory-derived data available were compared,
the prory mean scores were generally in close agreement with
those of the patients. However, systematic differences were
notcd for several SIP scales, with proxies rating patients as

having more QL impairments tharr the patients themselves.
Intraclass correlations were moderate to high for most SIP

Cl everal studies have shown that many stroke survi-

\ vors experience a decline in their QL in terms of
LJ impaired physical, functional, psychological, and
social health.r-z QL is most often assessed by means of
either structured interviews or written questionnaires.
However, it has been recognized that these methods of
data collection are not always suitable for studies of
stroke survivors.8 Given the frequency of serious cogni-
tive, speech, and language disorders, many patients are
not able to communicate effectively or to understand
what is being asked. The inability of a highly relevant
subgroup of patients to participate in such studies may
yield results that cannot be generalized to the total
patient population of interest.

The use of family members or caregivers as alternative
sources of information (ie, proxy respondents) may help
to resolve the problem of excluding patients with limited
self-reporting capabilities. Although the use ,of proxy
respondents is common in epidemiological researche
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subscales (average intraclass correlation coefficient
UCCI:.63), the physical (lCC:.85) and psychosocial dimen-
sions (lCC:.61), and the total SIP score (lCC: .77).The prory
SIP scores were scnsitive to differences in patients' functional
health, which supports the validity of these ratings. For all
patients combined, more QL impairments were found for
patients with supratentorial cortical or subcortical infarctions
and hemorrhages than for patients with lacunar infarctions and
infratentorial strokes. Although prory respondents were more
frequently needed for patients with the first two types of stroke,
we found no evidence of biased results as a consequence of an
unbalanced use of prory respondents across the different types
of stroke.

Conclusions These results suggest that the benefits of using
prory ratings for noncommunicative patients outweigh their
limitations. The findings stress the need for inclusion of this
important subgroup of patients in QL studies. Their significant
others are able to provide useful information on these patients'

QL. (Srro ke. 1997 ;28:1541 -1549.)
Key Words o cerebrovascular disorders . quality of life .

stroke assessment o stroke outcome

and health studies among elderly populations,ro'tr sur-
prisingly little is known about this method of data
collection in stroke research. In a study of emotional and
personality changes following stroke, Nelson et alr2
relied solely on information obtained from family mem-
bers or close companions. In two recent QL studies
among stroke survivors,''2 prory respondents were used
for patients who were not able to communicate because
of severe language or cognitive disturbances. De Haan et
alr reported that proxy respondents (most often the
partner) were used f.or ?SVo of their patient sample,
thereby increasing the number of available patients at 6
months after stroke from 329 to 441. However, there are
limitations of such proxy reports of patients' QL, and
their impact on study outcomes is not well documented.

Although the use of proxies may be an effective means
of obtaining information that might otherwise be lost, it
assumes that the proxy can report accurately on several
aspects of the patient's health and QL. The accuracy of
proxy reports is most typically determined by examining
the extent to which prory ratings are in agreement with
those provided by the patients themselves. To our
knowledge, agreement between stroke survivors and
their proxies has been examined in only one small study
(n:38).13 This study showed good agreement for two
instruments measuring frequency of and independence
in performing several activities but lower levels of agree-
ment for an instrument assessing perceived limitations in
such activities. Evidence from several other studies
performed in the elderly and populations of patients
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Selected Abbreviations and Acronyms

ADL = activities of daily living
CT = computed tomography

ICC : intraclass correlation coelficient
QL
SIP

quality of life
Sickness Impact Profile

with chronic disease suggests that the response agree-
ment befween patients and proxies is far from optimal
and that the use of prory respondents may introduce
considerable bias.ra

By definition, studies comparing patient and proxy
ratings can be carried out only among communicative
patients. Thus, it'is necessary to extrapolate findings of
patient-proxy agreement for communicative patients to
the subgroup of noncommunicative patients. This can be

facilitated by examining trends in the level of agreement
as a function of patients' health status.ta When properly
analyzed, examination of patient-proxy agreement can

provide important information on the extent and direc-
tion of any bias introduced by using prory respondents.
In the current study, we examined, in a subgroup of
communicative patients, the level of response agreement
between stroke survivors and their significant others (ie,
family members and close companions) on a standard-
ized QL questionnaire. To facilitate extrapolation of
results to the subgroup of noncommunicative patients,
this analysis included determining whether agreement
varied across the range of questionnaire scores.

Moreover, the validity of proxy QL ratings was exam-
ined by exploring the relationship berween QL scores

and the level of patients' functioning as indicated by the
well-known Rankin scale.r5'rrl This scale is a frequently
used handicap index in stroke outcome research that can

be viewed as a global functional health index with a

strong emphasis on physical disability.ts The validity of
proxy QL scores would be supported by a substantial
association between these scores and the patients'
Rankin grade. In contrast to the former type of analysis
(ie, patient-proxy agreement), this analysis can give a

direct indication of the clinical validity of proxy ratings
for noncommunicative patients.

In addition to evaluating the value and limitations of
proxy ratings, we estimated the impact of using prory QL
ratings for noncommunicative patients on the results of
the original QL study from which the data for this article
were derived.t Based on a combined analysis of self-
reported and proxy-derived QL data, this earlier QL
study reported a significant relationship between stroke
type and QL. Specifically, patients with infratentorial
strokes were found to have less QL impairment than
patients with supratentorial strokes. However, among
the patients with supratentorial strokes, those with lacu-
nar infarctions exhibited significantly less QL impair-
ment than patients with cortical or subcortical infarc-
tions and hemorrhages. Thus, it was concluded that
patients with lacunar infarctions and infratentorial
strokes exhibit less QL impairment than survivors of
larger supratentorial strokes (ie, cortical or subcortical
infarctions and hemorrhages). In the current analysis,
based on a strategy suggested by SemaanrT and Nelson et
al,e we examined the relationship between stroke type
and QL with and without substitution of prory ratings

for noncommunicative patients. As in the original study,
we first analyzed the combined data, substituting proxy
ratings for noncommunicative patients. Subsequently,
we'performed separate stratified analyses of the same
relationship among communicative and noncommunica-
tive subgroups of patients.

Subjects and Methods
Subjects

The study sample consistcd of patients who had suffered a

stroke 6 months earlier. They were the survivors of an original
cohort of 760 consecutively admitted stroke patients who had
participated in a multiccnter quality of care study in the
Netherlands. Two hundrcd fifty-eight patients died after the
stroke, yielding a 6-month mortality rate of 34Vo. Of the
remaining 502 eligible patients, l7 declined to participate. Of
the 485 consenting paticnts, I l2 wcrc not able to communicate
because of scvere spcech, language, or cognitive disorders. For
these patients, data wcre obtaincd from proxy respondents. In
the current analyscs, 4 rx)ncommunicative patients with a

healthcare provider as proxy rcspondent were excluded to limit
the prory sample to the patients' family members and close
companions. For 44 of the 373 communicative patients, no QL
data were availablc bccausc the interview was unacceptably
lengthy and burdensome to the patients. For 228 of the
rcmaining 329 communicative patients, both self-reported and
proxy ratings werc otrtained. Thus, the patient sample could be
dividcd into thrcc subgroups: communicative patients with
self-reported data only (n:l0l), communicative patients with
self-reported and proxy-derived data (n:228), and noncommu-
nicative patients with proxy ratings only (n:108).

Measures
Patients' sociodemographic and clinical information was

obtained from the medical and nursing charts by trained
research assistants shortly after discharge from the hospital.
This information included age, gendcr, history of stroke, stroke
type, and lesion location. CT data were available for 430
patients (98Vo). The scans were made within 2 weeks after the
stroke and were evaluated by local radiologists. Stroke types
were divided into supratentorial strokes (subcortical, cortical,
and lacunar infarctions and hemorrhages) and infratentorial
strokes. A hemorrhage was considered to be present if the CT
scan showed evidence of a recent intracerebral hemorrhage.
The diagnosis of lacunar stroke was made if there was a clinical
picture of a lacunar syndrome and the CT scan was compatible
with that diagnosis.rs

The patients were interviewed 6 months after their stroke.
Patients' handicaps and disabilities in ADL were assessed by
means of the modified Rankin scalers.r6 and the Barthel
Index.re The Rankin scale is a six-point index that ranges from
no symptoms (grade 0) to severe handicap (grade 5). The
Barthel Index consists of 10 items: continence of bowels,
continence of bladder, grooming, toilet use, feeding, transfer,
mobility, dressing, climbing stairs, and bathing. Scores can
range from 0 to 20, with a higher score indicating more
ADL independence.

QL was assessed with the SIP.20 The SIP is a widely used,

reliable, and valid health status questionnaire that addresses a

wide range of health-related QL domains, with a focus on
behavior rather than subjective expressions.s'2r The question-
naire, which consists of 136 yes/no statements describing limi-
tations or recent changes in functioning, is organized into 12

subscales: sleep and rest, emotional behavior, body care and

movement, household management, mobility, social interac-
tion, ambulation, alertness behavior, communication; work,
recreation and pastimes, and eating. Respondents are asked to
endorse items that apply to them on a given day because of ill
health. The SIP is scored by summing the weights attached to
all endorsed statements and is expressed as a percentage of the
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maximum possible score. Thus, scores can range from 0 to 100,

with a higher score representing more impaired QL. An
aggregated score can be obtained for the total SIP as well as for
physical and psychosocial dimensions. The subscales that make
up the physical dimension are body care and movement,
mobiliry, and ambulation. The subscales included in the psy-
chosocial dimension are emotional behavior, social interaction,
alertness behavior, and communication. Because most of the
patients were retired at the timc of their stroke, the woik
subscale (10 items) was excluded from all analyses.

Proxies complcted a slightly modified version of the SIP in
which the wording of individual items was changed so that each
item clearly referred to the patient. Proxies were instructed to
endorse only those statements that they were sure applied to
the patierrt on a given day because of ill health. Thc proxies
were also asked to provide information on their own age and
gender and the nature of their relationship with the patient.

Data Analysis
Differences were examined betwecn the three subgroups of

patients (communicative patients with sclf-reported data only,
communicative patients with sclf-reported and proxy-derived
data, and noncommunicative patients with proxy ratings only)
in terms of stroke type, lesion location, history of stroke,
Rankin and Barthel Index scores, age, and gender. To deter-
mine thc extent to which thcse patient characteristics were
associated with the need to use proxy rcspondents, differences
between communicative (subgroups I and 2 combined) and
noncommunicative (subgroup 3) patients were tested with X2
tests. To examine whethcr the patients used in the direct
patient-prory agreement analyses were representative of the
total communicative patient sample, subgroups I and 2 were
compared as well.

Patient-proxy agreement was evaluated in the 228 commu-
nicative patients with both self-reported and prory-dcrived SIP
data (subgroup 2). For both sources of SIP data, mean scores,
standard deviations, and the range of scores on the specific SIP
scales were calculated. Internal consistency reliability for both
patient and proxy scores, as indicated by Cronbach's coefficient
d,22 was established as a frame of reference for interpreting
patient-prory agreement. This is relevant because the level of
agreement between patient and prory ratings is dependent, in
part, on the reliability of the instruments used.e.2l

Three analytic strategies were used to examine patient-prory
agreement. First, agreement at the group level was evaluated
by comparison of group means. For each SIP scale, we calcu-
lated the mean difference score between patient and prory
ratings (pro*y minus patient score). Mean difference scores
significantly difierent from zero, using paired Student's , tests,
were interpreted as providing evidence of systematic bias.24'2s
To examine the statistical magnitude of any observed system-
atic bias, the mean difference score was standardized by
relating this score to its standard deviation. Given the similarity
to effect size (d.) calculations for paired observations,26 a

standardized difference of d:0.2 was taken to indicate a small
bias; d:0.5, a moderate bias; and d:0.8, a large bias.

Second, to determine whether agreement varied across the
range of SIP scores, the pattern of agreement was visually
examined by means of a scatterplot. That is, for each patient,
the difference between the patient and prory scores (pro*y
minus patient score) was plotted against the average for each
pair of scores (patient plus prory score divided by 2).zz'za When
depicted graphically, using the y axis to show difference scores
and the.,r axis to show average scores, perfect correspondence
would be represented by a horizontal line through an ordinate
of zero. Any observed differences between the patient and
prory scores as a function of the range of their average scores
(eg, comparable scores at high levels of functioning but diverg-
ing scores at low levels of functioning) were taken as evidence
of scatter bias.2s

Third, the ICC was used as an indicator of chance-corrected
agreement between patient and prory ratings at the individual
patient level.2'r.2? Guidelines for the ICC as a measure of the
strength Of agreement were labeled as follows: =0.40, poor to
fair agteement; 0.41 through 0.60, moderate agreement; 0.61

through 0.80, good agreemcnt; and 0.81 through 1.00, excellent
agreement.:x

The clinical validity of proxy QL ratings was determined by
examining differences in mean physical, psychosocial, and total
SIP scores between patients with different Rankin grades.
ANOVA was used for statistical testing of the diffe rences. The
relationship benveen proxy-derived SIP scores and patients'
Rankin grades was examincd in two patient subgroups, com-
municative patients with both self-reported and prory-derived
SIP data (subgroup 2) and noncommunicative patients with
proxy ratings only (subgroup 3). The availabiliry of both
self-reported and proxy-derived SIP data in subgroup 2 also
allowed for a head-to-hcad comparison of the between-group
differences in SIP scorcs bascd on paticnt and proxy ratings in
one sample.

The eftect of using proxy data for noncommunicative pa-
tients on the observed association between stroke rype and QL
was examined by performing both combined and stratified
analyses of this relationship. Specifically, we examined differ-
ences in mean total SIP scores between patients rvith cortical or
subcortical infarctions, intracerebral hemorrhages, lacunar in-
farctions, and infratentorial strokes. Statistical testing for dif-
ferences between the four stroke types was conducted as

follows. ANOVA was applied to test whether the mean total
SIP score of at least one group (ie, stroke type) differed from
one other group. Additionally, the Newman-Keuls procedure
was used to test the statistical significance of any observed
differences between each pair of groups.zv The between-group
differences were tested for all patients combined. as well as for
the communicative and noncommunicative patients separately.
Within the subsample of communicative patients with both
self-reported and proxy-derived SIP data (subgroup 2), we also
made a head-to-head comparison of the between-group differ-
ences in total SIP scores based on patient and prory ratings in
one sample.

Results
Study Sample

The characteristics of the patient sample are summa-
rized in Table 1, both for the total study sample and
broken down by the source of information on the SIP.
Three hundred thirty-one patients had suffered a supra-
tentorial stroke (200 subcortical and cortical infarctions,
49 intracerebral hemorrhages, and 82 lacunar infarc-
tions), and 61, an infratentorial stroke. For 45 patients
the stroke type was unknown or incompletely described.
In terms of lesion laterality,, 172 patients had right-
hemisphere and 191 patients had left-hemisphere lesions
(f.or 74 patients, lesion laterality was undetermined, or
they had infratentorial strokes). For 65Va of the patients,
it was their first stroke. Moderate to severe handicaps
(Rankin grades 3 to 5) were noted in 59% of the
patients, but 77Vo of all patients were nevertheless
considerably ADL independent (Barthel Index scores of
15 to 20). Fifty-nine percent of the patients were older
than 70 years of age (mean age,70 years; range, Z0 to 94
years), and 55Vo were male.

As expected, the characteristics of the noncommuni-
cative patients (n:108) differed significantly from those
of the communicative patients (n-329, subgroups 1 and
2 combined). Noncommunicative patients more often
had supratentorial cortical or subcortical infarctions and
hemorrhages (P<.001), left-hemisphere lesions (P:.01 ),
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TrsLE 1. Characteristics of Stroke Patients in Relation to Availability of Patient
Self-Reported andlor Proxy-Derived SIP Data

Total Sample
(n=1137)

Patient
Data Only
(n=101)

Patient and
Proxy Data

ln=2281

Noncommunicative
Patients

Proxy
Data Only
(n=108)

Stroke type (n=392)'

Supratentorial stroke

Cortical or subcottical infarction

lntracerebral hemorrhage

Lacunar infarction

lnfratentorial stroke

Lesion lateratity (n=363)f

Right-hemisphere

Left-hemisphere

Previous stroke (n=420)f

No

Yes

Rankin grade (n:434)f
o-2
3-5

Barthel lndex score (n=435)f

15-20

0-14

Age (n:437)
20-70 y
>7o y

Sex (n=c3z)

Male

Female

200 (51%)

4s (12%l

82 (21%l

61 (167o)

172 (47o/ol

1e1 (53%)

274 (650/o)

146 (35%)

180 (41%)

254 (s9%\

337 (77ohl

s8 (23%)

180 (41%)

257 (59Yol

23e (5s%)

1e8 (4s%)

36 (41%)

8 (e%)

25 (29o/ol

18 (21%)

a2 (52Yol

38 (48%)

68 (70%)

2e (30%)

46146%)

s5 (s4%)

Be (8e%)

11(11%)

42 (42%l

se (58%)

47 (47%l

54 (534/o)

s8 (48%)

23 (1'lo/ol

48 (23o/ol

36 (18%)

s4 (s1%)

s1 (4s%)

14O (64%',)

78 (36%l

'127 (s6%l

1OO (44%l

198 (87%)

30 (13%)

10e (48%)

119lsz%)

135 (5e%)

s3 (41%l

66 (66%)

18 (18%)

s (s%)

7 (7o/ol

36 (37%)

62 (63%)

66 (63%)

3s (37%)

7l7%l
es (e3%)

5A 147%\

57 {53o/o)

29 (27%l

79 (73o/ol

s7 (s3%)

sl |t47%)

n indicates number of patients.
'For 45 patients stroke type was unknown or incompletely described.

tFor 74 patients lesion laterality was uMetermined or the strokes were infratentorial.

tBecause of missing data, n varies.

and moderate to severe handicaps (P<.001) were more
frequently ADL dependent (P<.001), and were older
(P<.001) than the communicative patients. Among the
communicative patients, no significant differences were
noted between the subgroup of patients for whom both
patient and prory SIP data were obtained (n-228) and
ihose with self-reported SIP data only (n:101).

The proxy respondents most often were the patient's
spouse or partner (65Vo), with the remainder being
family members or friends. The mean age of the proxies
was 61 years (range, 18 to 90 years), and 73Vo were
female.

Patient-Proxy Agreement

Agreement between patient and proxy SIP scores was

examined in the subgroup of 228 patients for whom both
sources of information were available. Table 2 presents
patient and proxy mean scores and reliability coefficients
for 11 of the 12 SIP subscales (work was excluded as

mentioned above), the physical and psychosocial dimen-
sions, and the total SIP. For most subscales and dimen-
sions, there was substantial variation in scores, with both
the patient and proxy scores spanning a relatively large
segment of the possible range of scores. However, for
the total SIP, the observed scores in this subgroup of
communicative patients covered only half the possible
score range (0 to 50.3 and 0 to 58.3 for patients and
proxies, respectively). Internal consistency reliabilities
surpassed or approached the .70 criterion for grouP-
level comparisons3o for 9 of the 11 SIP subscales. Based

patient and prory ratings, the internal consis-
the sleep/rest and eating subscales was relatively

. on both
tency of
poor. High-reliability estimates were noted for the phys-
ical and psychosocial dimensions as well as for the total
SIP score.

Differences between patient and prory mean scores
were statistically significant for 7 of the 11 SIP subscales,

the physical and psychosocial dimensions, and the total
SIP score (Table 3). Except for the eating subscale, the
mean differences were all in the same direction, with the
proxies rating the patients as having more functional
limitations than the patients themselves. The magnitude
of the differences between patient and proxy mean
scores was low to moderate (d- -.04 to .45).

Evidence of scatter bias was found for 6 SIP subscales,

the physical and psychosocial dimensions, and the total
SIP. Specifically, the tendency of proxies to rate patients
as having more functional limitations than the patients
themselves was most notable among patients with more
impaired levels of functioning. Fig 1 illustrates this
pattern of bias for the total SIP score. This plot shows
that both the magnitude and direction of the differences
between patient and proxy total SIP scores are depen-
dent on the patients' level of functioning. Thus, although
the overall bias for the total SIP score is moderate
(d:0.44), this bias is much more pronounced at more
impaired levels of functioning.

At the individual patient level, chance-corrected
agreement between patient and proxy scores for the SIP
subscales ranged from moderate for the eating scale

-Communicative Patients
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TaeLe 2. Distribution and Reliability* of Patient and Proxy SIP Scoresf in the Subgroup of
Communicative Patients With Both Self-Reported and Prory-Derived SIP Data Available (n=228)$

Patient Proxy

Mean*SD Range Mean+SD Range

Patient Prory
No. of
Items

SIP subscale$

Sleep and rest

Emotional behavior

Body care and movement

Household management

Mobility

Social interaction

Ambulation

Aledness behavior

Communication

Recreation and pasiimes

Eating

SIP dimension

Physical

Psychosocial

Total SIP score$

7

I
23

10
't0

19

12

10

I
B

I

18.2 * 17.8

13.8* 16.8

16.1*'16.1

32.5*24.7
19.1 :18.9
12.5+12.8
25.1!17.3
21.1*25.9
12.61 16.0

31.8+21.8
7 .7 *8.0

18.9a 15.1

14.7 +12.9

17.9* 1 1 .8

0-64.3

0-5s.9

0-50.3

19.7117.0

16.5= 17.4

19.8= 19.5

39.1=29.2

24.2!22.0
18.71'16.7

25.2!2'1.3
27.8!28.2
14.2!16.7
37.0:26.4
7.3:10.2

22.1!18.6
19.2x.14.7

21.5a14.2

0-90.2

0-81.3

0-67.8

0-100.0

0-8s.3

0-61.3

0-71.1

0-100.0

0-74.5

0-100.0

a-46.2

0-73.7

0-72.5

0-72.8

0-100.0

0-100.0

0-75.1

0-90.1

0-100.0

0-100.0

0-100.0

0-100.0

o-72.7

0-73.1

0-58.3

0.56

0.68

0.85

0.74

0.74

a.74

0.65

0.85

0.67

0.61

0.36

0.90

0.88

0.94

0.45

0.64

0.88

0.81

0.79

0.79

0.76

0.86

0.68

0.71

0.59

45

47

126

0.93

0.89

0.95

'lntemal consistency, Cronbach's coefficient q.

tSlP scores range from 0 to 100, with a higher score representing a more impaired QL.

tBecause of missing data, n varies lrom 22O lo 228.

$Work subscale not included.

(ICC- .47) to excellent for the ambulation (ICC-.80)
and body care and movement scales (ICC-.82).Good to
excellent agreement was noted for the physical
(ICC: .85) and psychosocial (lCC:.61) dimension
scores and for the total SIP score (ICC-.77).

Clinical Validity of Proxy Ratings

The relationship between patient and proxy SIP scores

and patients' Rankin grades is depicted in Table 4. The
first two columns show a head-to-head comparison of
the patient and proxy SIP scores in the same sample of
communicative patients (n-228). The mean patient-

TlaLe 3. Agreement Between Patient and Proxy SIP
Scores in the Subgroup of Communicative Patients
With Both Self-Reported and Proxy-Derived SIP Data
Available ln=2281

Difierence {Prory- Patient}

Mean*SD dt lcc

SIP subscalet
Sleep and rest

Emotional behavior

Body care and movernent

Household management

Mobility

Social interaction

Ambulation

Alertness behavior

Communication

Recreation and pastimes

Eating

SIP dimension

. Physical

Psychosocial

Total SIP scoret

'statistically significant difierence between patient and proxy score
(P<.05).

tStandardized difierence d:mean difference/SD of difierence (d:.2,
small bias; d=.5, moderate bias; and d:.8, large bias).

tWork subscale not included.

and prory-rated SIP scores on the physical and psychg-
social dimensions, as well as the total SIP, were signifi-
cantly associated with the patients' Rankin grade. As
expected, based on the results described above, the
mean proxy SIP scores were systematically higher than
the mean patient SIP scores, with this difference being
most pronounced for patients with Rankin grade 4

(grade 5 was not observed among the communicative
patients). Importantly, the third column of Table 4

shows that the mean physical, psychosocial, and total SIP
scores for noncommunicative patients, based on proxy
ratings, were also significantly associated with the
Rankin grade (ranging from grade 2 to 5 among these
patients). The between-group differences in mean scores

were larger for the physical dimension than for the
psychosocial dimension, as expected given the emphasis
of ttre Rankin scale on physical disability.

Impact of Proxy Data on Study Results

Table 5 shows the results of both the combined and
stratified analyses of the association between stroke

ao

15 20 25 45 50

Average total SIP score (patient + proxy I 2)

Difierences between patient and proxy total SIP Scores against
their averages.

1.5+16.1

2.7!15.4'
3.7110.3'
6.6*20.7'
5.1 * 16.5'
6.2 * 13.9'.

o.1+'12.2

6.7!24.2'
1.6-'. 14.5

5.2+21.3'

-0.4+9.4

3.2+8.7'
4.5-i- 11.6'
3.6+8.2'

tr
o
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x
o
o
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o)
L

o

i5

.57

.59

.82

.69

.66

.52

.80

.59

.60

.60

.47

.85

.61

.77

.09

.18

.36

.32

.31

.45

.01

.28

.11

.24

-.04

.37

.39
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.10

-20

-30
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Tlale 4. Relationship Between Patient and Prory SIP Scores and Rankin Grade

Con'lmunicative Fatients
Noncommunicative

Patients

Patient Score
Mean*SD {n}

Proxy Score
Mean+SD (n)

Froxy Score
Mean*SO {n}

Physical SIP dimension

Rankin grade

0 (no symptoms)
'l (minor symptoms)

2 (minor handicap)

3 (moderate handicap)

4 (moderately severe handicap)

5 (severe handicap)

P (ANOVA)

Psychosocial SIP dimension

Rankin grade

0 (no symptoms)

1 (minor symptoms)

2 (minor handicap)

3 (moderate handicap)

4 (moderately severe handicap)

5 (severe handicap)

P (ANOVA)

Total SIP'
Rankin grade

0 (no symptoms)

1 (minor symptoms)

2 (minor handicap)

3 (moderate handicap)

4 (moderately severe handicap)

5 (severe handicap)

P (ANOVA)

4.2+6.3 (13)

6.9+6.8 (26)

10.8a8.4 (88)

27.O!12.s (67)

39.519.5 (3s)

<.001

2.5*3.6 (13)

6.0+6.5 (26)

13.4r12.0 (88)

20.4113.3 (67)

19.2 + 13.s (33)

<.001

4.1{-4.1 (13)

7.5+6.3 (26)

13.1*8.0 (88)

25.2-19.4 (67)

30.7*9.1 (33)

<.001

3.2+5.3 (13)

9.4r14.4 (26)

12.5+10.0 (88)

30.8t 15.0 (67)

47.9+ 12.2 (33)

<.00't

5.3:8.0 (13)

r0.5:13.3 (26)

18.sr13.9 (88)

23.4t14.3 (6n

26.0r 13.6 (33)

<.001

s.01s.4 (13)

1'.|.2*12.5 (261'

16.4*10.0 (88)

28.4* 11.3 (67)

37.7i10.8 (33)

<.001

7.1*4.9 n
23.4* 14.2 (31)

44.8+13.4 (50)

58.6t11.2 (18)

<.001

13.0*10.8 (7)

27.4x19.5 (31)

34.3:15.1 (50)

37.3*12.9 (18)

.003

10.616.6 (7)

26.3* 10.5 (31)

40.5= 10.0 (s0)

49.6*9.4 (18)

<.001

n indicates number of patients; for 3 patients the Rankin grade was unknown.
'Work subscale not included.

type and the total SIP score. Overall, the stratified
analyses demonstrated substantial differences be-
tween communicative and noncommunicative patients
in their level of QL impairment, with the mean total
SIP score of the noncommunicative patients
(36.0 t 14.3) being almost twice as high as that of

the communicative patients (18.6+11.8). Because the
results described above indicated that for the comrnu-
nicative patients proxy-derived SIP scores were sys-
tematically higher than patient-derived SIP scores and
that this bias was dependent on the patients' level of
functioning, the observed difference may partly be due

TasLr 5.
SIP $core

Gombined and Stratified Analysis of Relationship Between Stroke Type and Total

Stratified
Combined

All PaUents
Patient or Prory Score*

Mean+SD (n)

Communicative
Patients

Patient Scorc
Mean=SD (nl

Noncommunicative
Patients

Proxy Score
Mean*SD (n)

All stroke types
Cortical or subcortical infarction (A)

lntracerebral hemonhage (B)

Lacunar infarction (C)

lnfratentorial stroke (D)

P (ANOVA)

Between-group differences

22.st14.5 (437)

2s.8t14.4 (200)

26.0r17.1 (4e)

17.9r13.1 (82)

19.3+12.7 (61)

<.001

A,B+C,D

18.6111.8 (329)

21.2x12.4 (1341

17.2+ 12.0 (31)

15.5-'- 10.8 (73)

18.2110.8 (54)

.007

A+C

36.0+14.3 (108)t
35.0+ 13.8 (66)

4'1.1-l.13.8 (18)

38.1 r- 13.0 (9)

29.2t23.3 (7)

.26

n indicates number of patients.
'Patient scores for communicative patients and proxy scores for noncommunicative patients combined.
tOne might wish to adjust the raw proxy scores for systematic bias related to the source of information. ln the current

study, we calculated such adjusted proxy scores by means of a linear regression equation. This equation was based on
regression of patient-derived total SIP scores on proxy-derived total SIP scores and Rankin grades in the subgroup ol22B
patients with both sources of SIP data available: patient score=-0.94+(0.52xproxy score)+(3.28xRanXin grade);
explained variance #=0.71. The resulting regression equation was used to adjust the raw proxy scores for the srSgrorp
of patients when only proxy data were available. This strategy yielded a mean total SIP score of 30.0tg.0 for the tOg
noncommunicative patients (as compared with 36.0*14.3 using raw proxy ratings). The observed relationship between
stroke type and the total SIP score was not changed by the use of adfusted instead of raw proxy ratings.
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TeeLr 6. Relationship Between Stroke Type and Total
SIP Score in the Subgroup of Communicative Patients
With Both Self-Reported and Proxy-Derived SIP Data
Available (n=228)

significant others are used as proxy respondents for
noncommunicative patients.

Comparison of the patient characteristics of the non-
communicative patients, representing one quarter of the
total sample, with those of the communicative patients
yielded several important differences. Not surprisingly, the
noncommunicative patients more often had supratentorial
cortical or subcortical infarctions and hemorrhages and
left-hemisphere lesions and were more severely handi-
€pped, more frequently ADL dependent, and older than
the communicative patients. This finding supports empiri-
cally the argument that patients who are unable to provide
self-reported data should not be excluded from QL assess-

ments, as has been the case in several earlier studies (eg,
Niemi et al6 and Viitanen et al7).

The quality of the pro{y ratings was evaluated by
comparing patient and proxy responses to the SIP in a
subsample of patients for whom both sources of infor-
mation were available. This patient subgroup, including
more than two thirds of the communicative patients, was
representative of the total communicative patient sam-
ple with respect to a number of relevant clinical and
sociodemographic characteristics. Importantly, this sub-
sample of patients was highly heterogeneous in terms of
stroke type,disease severity, and QL, thereby facilitating
the examination of trends in the pattern of patient-proxy
agreement across the range of SIP scores. In turn, this
enabled us to estimate the potential degree of bias
introduced by using proxy respondents for the noncom-
municative patients.

The comparative analyses of the patient self-reported
and prory-derived SIP data yielded somewhat conflicting
results. Correlations between the patient and proxy
ratings on the SIP subscales ranged from moderate to
excellent. For some subscales (ie, sleep and rest, eating),
the lower correlations may be attributed, in part, to lack
of scale reliability. The patient-proxy correlation was
high for the aggregate physical dimension score and
moderate for the aggregate psychosocial dimension
score. This finding is at odds with the observations of an
earlier study using the SIP,3I in which the correlations
between patients and their significant others were high
for the physical dimension but poor for the psychosocial
dimension. In this latter study, among more severely
impaired patients (ie, as indicated by SIP scores), the
psychosocial dimension score was found to be more
closely associated with the proxy's own level of psycho-
logical distress and caregiver burden than with the
patient's psychosocial health. Finally, for the total SIP
score, we also observed a fairly strong correlation be-
tween patient and pro4y ratings. Again, the observed
correlation was higher than that reported in a study of
more severely impaired patients (ie, chronically or ter-
minaliy ill homebound patients) and their caregivers.3z

Encouraging results were also noted when we evalu-
ated the comparability of mean scores at the group level.
Although the proxies systematically rated patients as
having more functional impairments than the patients
themselves (a finding in line with a consistent trend in
the proxy literature),to'ta these differences were rela-
tively small in magnitude. This suggests that, at the
group level, only a modest degree of bias would be
introduced when substituting patients' self-report of
their QL by ratings provided by significant others.

Patient Score
Mean*SD {n}

Proxy Score
Mean<'SD (n)

All stroke types

Cortical or subcortical
infarction (A)

lntracerebral hemonhage (B)

t-acunar infarction (C)

lnfratentorial stroke (D)

P (ANOVA)

Betweengroup difierences

17.9-'-11.8 (228) 21.5*14.2 (2281

20.6*12.6 (98)

17.4-'11.3 (23)

14.1{-10.3 (48)

18.0{-10.9 (36)

.o2

A*C

24.4+ 15.1 (98)

19.4+11.4 (23)

18.8+12.6 (48)

21.2t13.8 (36)

.05

A+C

n indicates number of patients.

to the source of SIP information (see footnote in
Table 5).

Combined analysis of patient-derived scores for com-
municative patients and prory-derived scores for non-
communicative patients yielded significantly higher total
SIP scores (ie, more QL impairment) for patients with
supratentorial cortical or subcortical infarctions and
hemorrhages than for patients with lacunar infarctions
and infratentorial strokes. When performing stratified
analyses, this pattern of results could not be confirmed.
Among the communicative patients, the highest mean
total SIP score was observed for patients with cortical or
subcortical infarctions, and the lowest for patients with
lacunar infarctions, with intermediate scores for patients
with intracerebral hemorrhages and infratentorial
strokes. A statistically significant between-group differ-
ence was noted between patients with cortical or subcor-
tical and lacunar infarctions only. For noncommunica-
tive patients, the highest mean score was observed for
patients with intracerebral hemorrhages, and the lowest
for patients with infratentorial strokes, but no statisti-
cally significant differences were found between the four
stroke types.

Table 6 shows the distribution of mean total SIP
scores across the four stroke types within the subsample
of communicative patients for whom both self-reported
and proxy-derived SIP data were available (n--228).
Although the magnitude of the patient and proxy scores
differed, the pattern of mean scores across the stroke
types was similar for self-reported and proxy-derived SIP
scores. Regardless of the source of SIP data, statistically
srgnificant differences were noted between patients with
cortical, subcortical, or lacunar infarctions, with inter-
mediate levels of QL impairment for the remaining
stroke types. This suggests that the use of proxies would
not change the observed relationship between stroke
type and the total SIP score.

Discussion
The primary aim of the current study was to examine

the value and limitations of proxy ratings in evaluating
the QL of stroke survivors. Proxy ratings of patients' QL
may be needed for patients with cognitive or communi-
cation disorders who would otherwise be excluded from
study participation. Exclusion of such patients can com-
promise the validity and generalizability of study out-
comes. However, this type of selection bias must be
weighed against the bias that may be introduced when
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However, although overall agreement was generally
quite high when viewed in terms of correlations and

mean differences, the magnitude of patient-proxy agree-

ment was found to be clearly associated with the pa-

tients' level of functioning. The tendency of proxies to
rate patients as having more limitations than patients
themielves was most pronounced among patients with
more impaired levels of functioning. Because our patient
sample was not as functionally impaired as those of
earlier studies using the SIP,rr12 this finding may explain
the higher rates of agreement observed in our patient
sample as compared with those reported in the latter
investigations. In line with an earlier study among pa-

tients wittr brain cancer,33 extrapolation of these findings
suggests that lower levels of agreement and more biased

ratings can be expected among noncommunicative
patients.

Additionally, the validity of proxy Qt- ratings was

determined by examining the association between the

SIP scores and the level of patients' functional health as

indicated by the Rankin scale. The results provided
support for the clinical validity of the prory QL ratings-

Alihough the prory SIP scores were consistently higher
than tlie patients' own scores (being in line with the

results deicribed above), the proxy ratings were clearly
sensitive to differences in patients' functional health.

This was also true for the prory SIP scores for noncom-

municative patients, giving a direct indication of the

validity of pioxy QL ratings for those patients for whom
proxies are really needed.' 

To illustrate the potential effects of combining patient
and proxy ratings of patients' QL on relevant study

outcomes, we performed a more detailed analysis of the

relationship between stroke type and QL. The results of
analyses that combined patient SIP scores for commu-
nicative patients with proxy SIP scores for noncommu-
nicative patients indicated more QL impairment for
patients *ittr larger supratentorial strokes (ie, cortical or
iubcortical infarctions and hemorrhages) as compared

with patients with lacunar infarctions and infratentorial
strokls. When limiting the analysis to the communica-
tive patient group, only the difference between cortical
or subcortical and lacunar infarctions could be con-

firmed. This suggests that the other apparent differences

in the combined analysis were due mainly to differences

among the noncommunicative patients who were rated
by proxy respondents. In turn, the observed differences

in itre combined analysis might be attributed, to some

extent, to the more frequent use of prory respondents

for patients with larger supratentorial strokes. fu lrg-
gestld by our findings, the level of QL impairment of the

latter patients may be overestimated because of the

reliancb on prory ratings for a substantial percentage of
these patients.

There are, however, several reasons to believe that the

observed differences in levels of QL impairment across

the four stroke types represent real differences in QL
rather than an artifact of an unequal distribution of
noncommunicative patients and, consequently, an un-

balanced use of proxy respondents. First, patients with
larger supratentorial strokes are likely to have more
sevlre ceiebral dysfunction. It can logically be expected
that these patients also experience a more impaired QL
than patients with lacunar and infratentorial strokes.
Second, within the patient group for whom both self-

reported and prory ratings were available, the pattern of
mean QL scores across the stroke types was not depen-
dent on the source of information used. Although this

subgroup of patients is not representative of the total
patient sample, it suggests that the observed relationship
between stroke type and QL would not be altered by the

use of prory-derived information. Together, these find-
ings suggest that the use of proxy respondents for the

noncommunicative patients did not affect the observed
relationship between stroke type and QL.

In conclusion, although this study provides encourag-
ing results on the validity of proxy ratings of patients'

QL, researchers need to exercise some caution in inter-
preting their data when using proxy respondents for
noncommunicative patients. Most likely, proxies will
overrate the level of QL impairments for these patients.
However, the impact on the study outcomes is not likely
to be of clinical significance. Furthermore, the current
findings stress the need for inclusion of this important
subgroup of noncommunicative patients in QL investi-
gations. lf the analyses of the larger QL studyr had been

based on the communicative patients only, the level of
QL impairment would have been underestimated, and,
perhaps more importantly, questionable conclusions
would have been drawn about the impact of several
stroke types on the patients'QL. These findings indicate
that noncommunicative patients should not be excluded
from study participation and that their significant others
can be used, with the necessary caution, as proxies to
rate these patients' QL.
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ABSTRACT

Health-related quality of life ([IRQL) studies sometimes rely, in part, on proxy

information obtained from patients'significant others (spouse or close companion)
or health care providers. This review: (1) provides a quantitative analysis of the

results that have been reported in recent studies assessing the level of agreement

between patient and proxy IRQL ratings, and, (2) addresses a number of key

methodological issues surrounding the use of proxy raters in IRQL research. This

review concentrates on 23 studies, published between 1991-2000, that describe

patient-proxy agreement for a number of well-known multidimensional fm,QL
instruments. In general, moderate to high levels of patient-proxy agreement were

reported. Lower levels of agreement were found predominantly in studies

employing a small sample size (approximately 50 patient-proxy pairs or less). In
larger studies comparing patients and their significant others, median correlations

were between 0.60-0.70 for physical IRQL domains and about 0.50 for
psychosocial domains. Mixed results were reported in studies comparing patients

and their health care providers, but most of these studies employed a relatively
small sample size. Proxy raters tended to report more HRQL problems than

patients themselves, but the magnitude of observed differences was modest

(median standardized differences of about 0.20). Based on the current evidence, we

conclude that judgements made by significant others and health care providers

about several aspects of patients' IIR'QL are reasonably accurate. Substantial

discrepancies between patient and proxy ratings occur in a minority of cases. We

recommend that future studies focus on: (a) the reliability and validity of proxy

ratings according to common psychometric methods, and (b) the balance between

information bias due to proxy ratings and potential selection bias due to exclusion

of important patient subgroups from HRQL studies.
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INTRODUCTION

Health-related quality of life (I{RQL) assessment is increasingly being used in

clinical research as an important outcome of disease and treatment. Additionally,

attention has been directed toward the possibility of employing individual IRQL
assessments in daily clinical practice. Given that the patient is the most appropriate

source of information regarding his or her HRQL, such assessments are derived

primarily from the patients themselves. However, there are several patient groups

and situations in which the ability to complete a questionnaire may be compromised.

Problems with self-report may arise when patients have insufficient cognitive or
communication abilities, when they experience severe symptom disftess, or when

they find an interview to be physically or emotionally too burdensome.

For those patients unable or unwilling to provide HRQL information

themselves, their significant others (e.g., spouses, parents, relatives, friends) or health

care providers (e.g., physicians, nurses) might be employed as alternative sources of
such information.' The use of such proxy raters rnay be an effective means of
obtaining information that might otherwise be lost. Study results can be substantially

biased if highly relevant subgtoups of patients are excluded from HRQL
assessments. This is an important issue of concern in a range of populations, such as

the elderly,2'3 cancer patients,a stroke survivors,s patients with neurological deficits,6

and pediaric patients.T When studying such patient populations, researchers

frequently rely on information provided by proxy raters. In studies of the health of
the aged, it is not uncommon for more than207o of elderly and50Vo of nursing home

residents to be unable or unwilling to participate themselves.t For example, recent

IRQL studies of older patients in emergency care settings required proxy raters in
approximately 25Vo of the cases.e''o Similarly, HRQL studies among stroke survivors

reported the use of proxy-based information in about 25Vo of thepatients.rl'l2In other

populations, such as persons with Alzheimer disease or young children, there may be

no alternative to relying solely on data from proxy raters.

Reliance on significant others or health care providers as alternative sources of
information on patients' HRQL can only be justified, however, if one can

demonstrate that the quality of such proxy information is high. Given that HRQL is a

multidimensional construct, proxy raters must be able to provide reliable and valid
data on a range of HRQL domains, including patients'physical and psychosocial

functioning, and a variety of physical symptoms. Evaluation of the quality of proxy-

generated information typically involves a comparison of patient and proxy ratings.

In earlier work,r we reviewed 49 studies addressing this issue. These studies

indicated that the concordance between patient and proxy IRQL ratings was far
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from optimal, irrespective of the type of proxy rater. However, we also found the

literature in this field to be characterized by a high degree of heterogeneity and

weaknesses in research design. Most importantly, patients and proxy ratings were

frequently found to have been derived from different or unstandardized

instruments, and the studies were often based on very small sample sizes.

In the past decade, rnany studies have been published examining the extent to
which patients' I{RQL ratings are in agreement with those provided by their
significant others and/or their health care providers. Generally, this has included
assessing patient-proxy agreement both at the level of the individual patient, most

often by means of correlations, and at the group level, by comparing patient and

proxy mean scores. The former method provides a direct indication of the extent to
which the proxy ratings concur with those of the patient themselves. The latter
method allows one to determine the direction and magnitude of any systematic bias

that might be introduced in HRQL investigations when using proxy respondents.

The primary aim of this review is to provide a quantitative analysis of the

results reported in recent studies examining the extent of agreement between

patient and proxy IIR'QL ratings. At the time of our previous review,l patient-proxy

studies employing standardized multidimensional HRQL instruments were scarce.

Recently, a range of patient-proxy studies using such instruments have been

reported. This enabled us to focus on studies using well-known multidimensional
IRQL instruments completed by both raters. We raise a number of methodological
issues that require additional attention in determining the value and limitations of
proxy data in IRQL studies.

METHODS

Selection of studies
Studies included in this review were identified using Medline and Current

Contents (Life and Social-Behavioral Sciences) databases. Snowball techniques
(i.e., review of the references of articles thus obtained) were employed to identify
additional relevant studies. The literature search covered the years 1991 to 2000.

Criteria for inclusion in the present review were: (a) use of standardized

multidimensional IRQL instruments, (b) patients and proxy raters completing the

same (or proxy-adapted) instruments, and (c) published in English-language, peer-

reviewed journals. Studies using domain-specific instruments which focus on one

specific aspect of HRQL, such as activities of daily living (ADL), pain, other
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physical symptoms, and psychological distress, were not included. The few studies
in which a range of HRQL domains was assessed by a battery of instruments were
also excluded. As in our previous review,r studies of pediatric subjects were
excluded, since the conceptual and practical issues involved in pediatric health
assessment may be different from those encountered with adult patients.

Statistical methods
For each study, the following information was extracted (Table 1): (a) the

patient population of interest, (b) the IRQL instrument employed, (c) the number
of HRQL domains assessed, (d) the type of proxy raters, (e) the number of
questionnaire administrations (referred to as time), (f) the number of patient-proxy
paired assessments, (g) agreement at the individual patient level, and (h) agreement
at the group level.

At the individual level, measures of association or agreement between patient
and proxy ratings are presented. The following statistics were encountered in the
studies reviewed: Pearson's correlation coefficient (r), intraclass correlation
coefficient (ICC), Lin's concordance coefficient (LCC), and weighted or
unweighted kappa (ft). When available, the ICC was used as an indicator of chance-
corrected agreement between patient and proxy ratings at the individual patient
level.l3

At the goup level, differences in patient and proxy mean scores are presented
(proxy minus patient score), both on a 0-100 scale and expressed in standard
deviation units. When not already the usual scoring method, all scores were
linearly transformed to a 0-100 scale with higher scores representing better quality
of life. Negative differences indicate that proxies rate the patients as having worse
functioning/health/quality of life and more symptoms than do the patients
themselves. To examine the statistical magnitude of observed differences, the mean
difference score was standardized by relating this score to its standard deviation.
When available, the standard deviation of the difference score was employed as the
denominator. Occasionally, the standard deviation of the difference score could be
calculated from the standard error or the , statistic. Otherwise, the standard
deviation of the patient score was used.

For each instrument, the range and median of results across the domains are
presented (Table l). Additionally, results are sorted for eight IRQL domains:
physical, role, cognitive, emotional and social functioning, overall health, pain and
fatigue (Tables 2 to 5). The shength of agreement can be interpreted as follows:l4
< 0.40, poor to fair agreement;0.41- 0.60, moderate agreement; 0.61 - 0.80, good
agreement, and 0.81 - 1.00, excellent agreement. Given the similarity to effect size (A
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calculations for paired observations,ls the magnitude of the standardized difference

can be interpreted as follows: d = 0.2, a small difference; d = O.5, a moderate

difference; d=0.8, a large difference.

RESULTS

Description of studies
Twenty-three studies met the inclusion criteria.l6-38 Eleven studies were

conducted among cancer patients,lcm'28'3r'33'35-31 four in stroke patients,2l'30'32'38

three in elderly populations,z\27'2e and the remaining five in patients with end-stage

renal disease,23 epilepsy,z mV disease,s schizophrenia,3a and a critical illness

requiring intensive care.'u All studies are sumnarized in Table l, ordered by the

IRQL instrument employed.

Seventeen studies employed questionnaires in which the majority of HRQL

domains are measured by two or more items.lc32 Five studies in cancer patientsl6-20

used the European Organization for Research and Treatment of Cancer Quality of
Life Core Questionnaire (EORTC QLQ-C30)3'''. One of these studiesrT presented

data on 7 domains of a previous version of this questionnaire (EORTC QLQ-
C36)4t and 2 domains of a study-specific malignant melanoma questionnaire, and

two studiesrs'm provided additional data on a brain cancer-specifica2 and prostate

cancer-specifica3 questionnaire module. Eight studies in different patient

populations2r-'8 employed the Medical Outcomes Study (MOS) 36-Item Short-

Form Health Survey (SF-36)44'45. In one of these studies2r the Functional

Independence Measure (Ftr\rl)46 was used as well, and in two studies''" the same

or adapted domains as that of the SF-36 were included in disease-specific

questionnaires, the Quality of Life in Epilepsy Inventory (QOLIE)47 and the MOS

HIV Health Survey (MOS-HIV)4t. Two studies2e'3o used the Sickness Impact

hofile (SP)o', and one study3r the Therapy Impact Questionnaire (TIQ)50. One

further study32 employed the Health Utilities Index Mark 2 (HUI-2)51, an

instrument in which utility values are assigned to the various domains.

Six studies used instruments in which the HRQL domains are assessed by
single global items.33-38 In three of these studies33-35 the Spitzer Quality of Life
krdex (QLIndex)52'53 was employed. Two related studies,36'37 based on the same

dataset, used the Dartmouth COOP Functional Health Assessment charts/WONCA
(COOP/WONCA charts)to, an adapted version of the Dartmouth COOP charts5s.

The first of these studies36 employed a heterogeneous sample of cancer patients,
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their significant others and physicians. The second study3T focused on the subgfoup

of patients receiving chemotherapy on a clinical ward for whom nurses provided

IRQL ratings as well. Furthermore, one study in stroke patients3s employed the

EuroQol instrument56'57.

In eleven studies the number of patient-proxy pairs was approximately 50 or

less.r6'r7'2r'23'2s'n'28'32'3s In two of these studies, the sample size was further

decreased by reporting results for two subgroups based on either the type of
patients2T or significant others28. Five studies employed samples of up to 100

patient-proxy pairs,ts'm'22'2s'37 md seven studies used large samples ranging from

130 to 307 patient-proxy pa;rs.rs'u''n'31'36'38 hr four studies patient-proxy pairs were

assessed at two points in time.le'26'33'36

Nineteen studies assessed the level of agreement between IRQL ratings

provided by the patients and their significant others,16-21'430'32'33'35-38 of which six

studies also included a comparison with ratings obtained from health care

providers.l6'17'27'33'36'37 The remaining four studies were focused on a comparison of
IRQL ratings provided by patients and their health care providets.22'23'3t'34

Agreement between patients and significant others
With two exceptions,s'2e all studies assessing agreement between patients and

significant others reported correlation coefficients or kappa statistics. Most studies

showed moderate to good agreement between patients and their significant others,

as indicated by median correlations ranging from 0.42 to 0.78 (Table 1). Low

levels of agreement, as indicated by median correlations below 0.40, were observed

in only three studies,2t'27'3s all employing small patient-proxy samples (19 to 40

pairs).

Table 2 shows correlations between patient and significant other ratings for
the eight specific IRQL domains. In total, 143 correlations were reported across

the eight domains, with a median correlation of 0.56. Based on all studies

combined, good agreement was observed for physical functioning (median

correlation of 0.69) and moderate agreement for all other domains (median

correlations ranging from 0.47 to 0.58). However, substantial differences were

noted between smaller and larger studies. For larger studies (n > 50), correlations

ranged from}.22toO.92, with a median of 0.59. Only 3 of the 75 correlations (47o)

were below 0.40. Moreover, a clear difference in the magnitude of correlations was

observed between the physical domains (physical and role funtioning, overall

health, pain and fatigue; median correlations 0.60 - 0.71) and the psychosocial

domains (emotional, social and cognitive functioning; median correlations 0.48 -

0.50). For smaller studies (z < 50), a greater range in correlations was found (-0.11
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to l.0O; median 0.52), and 2l of the 68 correlations (3l%o) were below 0.40.
Median correlations ranged from 0.30 for social functioning to 0.67 for physical
functioning. As compared to the larger studies, median correlations were
substantially lower for role functioning, social functioning, pain and fatigue.

Table 2. [rvel of agreement between IRQL reports provided by patients and

significant others for various domains

Study lnstrument n

PF"

ICCi

RF'

ICC

PAg

ICC

SF"

ICC

EFd

ICC

CF

ICC

oHf

ICC

FAh

ICC

Blazeby et al.t6
Sigurdardo ttir e t al.t1
Sneeuw et al.rt
Sneeuw et al.r" j

Sneeuw et al.m
Segal et al.zl
Hays et a1.24

Rogers et al.xt i

Pierre et al.z"L

Forjaz et ol.z''l

Sneeuw et al.3o

Mathias et al.t'
Grassi et al.tt' 

j

Moinpou et al.'s
Sneeuw et al.tu' 

j

Dorman et al.l'

EORTC QLQ-C30
EORTC QLQ-C30/C36
EORTC
EORTC

QLQ-C30
QLQ-C30

0.53 0.58 0.54 0.40 0.58 0.50 0.58
0.88 0.58 - 0.57 0.36 0.51

0.67 0.58 0.58 0.62 0.48 0.64 0.23
0.73 0.63 0.49 0.47 0.46 0.54 0.61
0.75 0.67 0.46 0.55 0.42 0.s6 0.71

0.71 0.70 0.47 0.48 0.55 0.61 0.73
0.67 0.20 - 0.29 0.2t 0.47 0.36
0.55 o.M 0.48 0.44 0.45 0.52 0.56
0.71 0.73 - 0.22 0.73 0.66 0.73
0.89 0.86 - 0.49 0.76 0.71 0.92
0.55 0.40 - -0.11 0.19 0.58 0.s7
0.71 -0.03 - 0.52 0.01 0.33 0.2r
0.59 0.55 - 0.42 A.n 0.53 0.33
0.44 0.42 - 0.74 0.67 0.71 0.78
0.80 0.69 0.s9 0.59 0.52
0.75 - 0.61 0.76 0.39
0.80 0.50 - 0.77 0.23 0.46
0.72 0.92 - 0.69 0.87 0.64
0.29 0.25 - 0.2t 1.00 0.34
0.56 0.67 - 0.48 0.43 0.51 0.64
0.57 0.65 - 0.58 0.53 0.60 0.72
0.60 0.64 - 0.30 0.45

39
30

103

307
224

72
38

292
99
88

22
l9
33
l6

228
33
49
49
40

295
189

130

0.39
0.58
0.52
0.62
0.66
0.73
0.40
0.44
0.68
0.79
0.1l
0.40
0.46

0.49 4.47 0.54 0.58 0.55

EORTC QLQ-C3o
sF-36
sF-36/QOLTE
SF.36

SF.36

SF.36

SIP
HUI.2
QL-Index

QL-Index
COOPAilONCA Charts

EuroQol

0.71

median overall

median n > 50
median n < 50

0.69 0.58

0.71

0.67

0.50 0.60

0.30 0.51

0.67

0.46

0.52

0.49

0.58

0.48

0.52

0.68

0.39

0"66

0.40

.CF

oEF

"sF
toH

(COOP ATONCA Charrs), nobility (EuoQol, HUI-2)b RF - rolc tunctioning @ORTC QLQ-C30), rcle limitatiom due to physical health (SF-36), houschold magcmt (SIP),
activity (QL-Index), daily activities (COOP ilONCA Charts), usual activities (EuroQol)
cognitive functioning @ORTC QLQ-C3O), attention cognitive function (QOLIE), alertness behavior (SP),
cognition (HUI-2)
emotional frrnctioning @ORTC QLQ-C30), mental health (SF-36), emotional behavior (SP), outlook (QL-Index),
feelings (COOPAilONCA Charts;, anxiety/depression (EuroQol), emotion (HUI-2)
social functioning @ORTC QLQ-C30, SF-36), social interaction (SIP), support (QL-Index), social activities
(COOPAMONCA Charts)
overall health/Ql (EORTC QLQ-C30), general health perceptions (SF-36), health (QL-Index), overall health
(COOPAMONCA Charts)

PA - pain (EORTC QLQ-C3O, COOPAMONCA Charts, HUI-2), bodily pain (SF-36), pain/discomfort (EuroQol)
FA - fatigue (EORTC QLQ-C30), vitality (Sf-36)
Intraclass correlation coefficient, if not available Pearson r or (weighted) &

Results obtained at two points in time
Results obtained for two patient groups
Results obtained for two types of significant others
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Comparisons of patient and significant other mean scores for specific HRQL
domains were reported in most studies. Two studies did not report differences in
mean scores at all,r6'2r and three studies did so for overall scores but not for specific
domains.2e'33'38 Two studies did report mean scores, but standardized differences
(effect size d) could not be calculated because standard deviations were absent.26'35

Patient and significant other mean scores deviated from each other in both positive

and negative directions (Table 1). Most typically, however, significant others

tended to rate the patients as having slightly lower levels of functioning, health and

quality of life, and slightly more symptomatology than did the patients themselves,

as indicated by median differences of about -L to -7 points on a 0-100 scale and

median standardized differences of about -0.10 to -0.30 in the majority of
comparisons.

Table 3. Standardized differences in mean scores of HRQL reports provided

by patients and significant others for various domains

RF" CF" EFd SF" OHf

Srudy Instrument

PF"

di ddddd

PAS FAh

dd

Si gurdardo atir et al.t1
Sneeuw et al.tg
Sneeuw et al.re' 

j

Sneeuw et al.zo

Hays et al.zn

Wt et al.x
Pierre et al.}7tr

Forjaz et al.zl'l

Sneeuw et al.'o
Mathias et al."
Sneeuw et al.t6' 

j

EORTC QLQ-C30/C36
EORTC QLQ-C3o
EORTC QLQ-C30

EORTC QLQ-C3o
sF-36/QOLTE
SF.36A{OS.HTV
SF.36

sF-36

SIP
HUI-2
COOP VONCA Charts

-0.28
0.23

30
103

307
224

72
292
4l
22
t9
33

t6
228

33

295
189

-0.09
-0.26
-0.26
-0.24
-0.34
-0.01
0.06
-0.42
-0.80
-0.33
-0.26
-0.01
0.00

-0.r8
-0.30

-0.05
-0.38
-0.17
0.04

-0.31
0.09
0.00
0.00
0.10
-0.t2
0.16
-0.32

-0.20
0.00

-0.3;
0.01

0.00
-0.05
0.30

-0.03

-0.02

-0.03

0.10

-0.06
-0.20
-0.45
-0.46
-0.17
0.06
-0.62
-0.15
-4.26
-0.36
-0.15
-0.18
0.05

-0.30
-0.33

-0.22
-0.24
-0.12
,0.17

-0.04
0.02
-0.24
-0.32
-0.24
-0.44
-0.42
-0.45

-0.14
-0.23

0.14
-0.17
-0.33
-0.29
-0.07
-0.14
-0.28
-0.21

0.59
-0.17
0.24_

-0.20
-0.22

-0.22
-0.13
-0.23

-0.26
0.02
0.ol
-0.32
0.00
0.07
-0.32
0.22

-0.38
-0.20
-0.25

-0.04
-0.56
-0.34
-0.32
-0.08
-0.08
-0.33
-0.2t
-0.24
-0.17
-0.23

-0.32
-0.22

median overall

median n > 50
median n < 50

-0.26 -0.03

-0"25 -0.19

-a.26 0.00

-0.16 -0.20 -0.20

-0.28 -0.02 -0.22

-0.20 -0.24 -0.t7 -0.2r -0.23

-0.25

-0.15

'-" See table 2
Standudized diffeme (cffet sire) d = re differcmc/standard deviation of difference
Note: For thc fiuctioning domim and ovrall health, a negative d mm that proxies rcport worsc fimctioning/overall health

For pain md fatigrc, a ncgatiw d m that proxies rcpon mm pain/fatigre
Rcsults obtaircd 8t two points in tiE
Rcsults obtained for two patient groups
Rcsults obtaimd for nvo types of signifrcmt othcrs
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Table 3 displays standardized differences in patient and significant other mean

scores for the eight specific HRQL domains. In total, 104 standardized differences
could be calculated across the eight domains, with a median of -0.20. Based on all
studies combined, very small median standardized differences were observed for
role and cognitive functioning (4.03 and -0.02, respectively). For all other
domains, median standardized differences ranged between -0.17 and -0.26. It
larger studies, the median standardized difference for role functioning was within
the latter range (4.19). In general, results were quite similar for smaller and larger

studies, although a broader range of standardized differences was noted for small

studies (-0.80 to 0.59) as compared to large studies (-0.56 to 0.30). Substantial

disagreement in mean scores, as indicated by standardized differences below -0.50,

was found on only three occasions (37o). The two largest discrepancies (4.80 and

4.62) were observed in studies employing small patient-proxy samples (19 and 40

pairs, re spec tiv ely).2s'27

Agreement between patients and health care providers
Of the ten studies assessing agreement between patients and health care

providers, correlation coefficients (or kappa statististics) were provided for all but

two studies.23'3r As shown in Table 1, four studies reported moderate to good levels

of agreement (median correlations between 0.43 and 0.68),33'34'36'37 and the other

four showed poor to fair agreement (median correlations between 0.16 and

O371.rs'n'z''" In six studies patient-proxy agreement was examined not only for
health care providers, but also for significant others.l6'17'27'33'36'37 However, in only

two of these studies, were results of both proxy raters based on the same patient

group.33'3u Both of these latter studies enabled a direct head-to-head comparison of
physicians and significant others as proxy raters of patients'IIR'QL at two points in
time. Differences between these two types of proxy raters were minimal. Both

studies showed slightly higher levels of patient-proxy agreement at the follow-up

assessment point, irrespective of the type of proxy rater.

Table 4 shows correlations between patient and health care provider ratings of
the eight specific IRQL domains. In total, 73 correlations were reported across the

eight domains, with a median of 0.41. Correlations ranged from -0.25 to 0.80, and

34 of the 73 correlations (47c/o) were below 0.40. Based on all studies combined,

median correlations for specific domains differed substantially. Poor agreement

was noted for fatigue and social functioning (0.16 and 0.19, respectively), and

moderate agreement for all other domains (ranging from 0.41 for emotional

functioning and overall health to 0.57 for pain). Given the relatively small number

I
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of studies, no attempt was made to differentiate between studies with smaller

versus larger sample sizes. We would note, however, that in the only study

including more than 100 patients,36 only 2 correlations were below 0.40.

Specifically, fair agreement was observed between patient and physician ratings of
emotional and social functioning at the initial assessment point (correlations of
0.37 and 0.32), which improved to a moderate level of agreement at the follow-up
assessment point (correlations of 0.47 and 0.50).

Table 4. Level of agreement between IRQL reports provided by patients and

health care providers for various domains

Studv krstrument Proxy n

PF"

ICCi

RT' CF EF. SF* OHf PAI FAh

ICC ICC ICC ICC ICC ICC ICC

Blazeby et al.t6
Sigurdardo ttir et al.t1
Berlowitz et al."

Pierre et a1.2" 
j

Grassi et al.}t'k

Sainfort et al.Y
Sneeuw et al.3637tk

EORTC QLQ-C3o
EORTC QLQ-C30/C36
SF.36

SF.36

QL-Index

QL-lndex
COOPAilONCA Charts

Physician
Nurse
Physician
Nurse
Nurse
Nurse
Physician
Physician
Physician
Physician
Physician
Nurse

0.33 0.61
0.30
0.r5
0.28
0.36 0.42
0.43 0.39
0.40
0.68
0.43
0.51 0.53
052 0.71

0.4r 0.66

0.41 0.57

0.41

0.10
0.26
0.45
0.41

0.41

0.2r
0.33
0.43
0.37
0.47
0.43

0.41

0.35s2 0.43 0.55
40 0.23 -0.25

69 0.59 0.31

69 0.55 0.20
4t 0.38 0.08
38 0.45 0.09
49 0.76 0.67
49 0.75 0.81

37 0.60 0.14
29s 0.53 0.63
189 0.50 0.61

90 0.38 0.58

0.14
-0.0r
0.24
0.07
0.01
0.1I
0.47
0.27
0.10
0.32
0.50
0.43

0.53
0.08
0.2t
0.1I
0.60
0.11

0.16median overall 0.52 0.43 0.19

'-o See table 2
i lntraclass correlation coefficient, if not available Pearson r or (weighted) t
j 

Results obtained for two patient groups
t Results obtained at two points in time for physicians

Comparison of patient and health care provider mean scores for specific

IIR'QL domains was reported in only few studies. Two studies did not show

differences in mean scores at all,l6'31 and two studies reported mean differences for
overall scores but not for specific domains.33'34 The remaining six studies yielded

many conflicting resulls,tl'22'23'213e'37 with mean scores of health care providers

deviating from those of patients in both positive and negative directions (Table 1).

As was found for significant others, health care providers tended to rate the patients

as having slightly lower levels of functioning and health, and slightly more

symptomatology than did the patients themselves, as indicated by median

(standardized) differences below 0 in the majority of comparisons.
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Table 5 shows standardized differences in patient and health care provider
mean scores for the eight specific HRQL domains. In total, 65 standardized
differences could be calculated across the eight domains, with a median of -0.17.

Inconsistent results were noted for role functioning, overall health and pain. As
compared to studies of significant others, a broader range of standardized

differences was observed (-1.33 to 0.83), with substantial disagreement
(standardized differences below -0.50 or above 0.50) on 12 of 65 occasions (I\Vo).

Table 5. Standardized differences in mean scores of HRQL reports provided by
patients and health care providers for various domains

RT' CF Etr SF* oHf PAI FAh

Study lnstrument Proxy n

PF

di ddddddd

Sigurdard otttr et al.t1
Berlowitz et al.u

Meers et al.a

Pierre et a1.27'i

Sneeuw et al.tol1'r

EORTC QLQ-C30/C36
sF-36

sF-36

sF-36

COOPAMONCA Charts

Nurse
Physician
Nurse
Physician
Nurse
Nurse
Nurse
Physician
Physician
Nurse

40
69
69
30
30
4l
38

295
189

90

0.19
-0.44
-0.53
0.10

-0.17
-0.55
-0.56
-0.18
-0.r8
-0.08

0.05
0.07

-0.09
-0.t2
-0.29
-0.t7
0.32
0.00
0.10
0.08

0.09
-0.50
-0.71
-0.69
-0.46
0.10
0. r5

-0.18
-0.20
-0.10

-0.16
-0.27
-0.20
-0.69
-0.34
-0.1I
-0.19
-0.21

-0.17
0.07

0.45
-0.88
-1.33
-0.65
-0.69
-0.r8
0.04
0.20
0.30

-0.10

0.83

-0.1;
-0.16
-0.09
-0.42
0.,$0

0.38
0.08

0.46
-0.28
-0.83
-0.31
-0.42
-0.19
0.00

median overall -0.18 0.03 -0. r9 -0.20 -0.14 0.03 -0.28

' Staadudizcd diffcme (cffet sirc) d = m differcner'$andard deviation of difference
Note: For thc functiming donains md overall health, a negativc d mm that prcxies rcport wom frmctiming/ovcrall hcalth

. For pain aad fatiguc, a negatirc d mm that prcxis rcpon morc pain/fatigrc

' Results obtaitrcd for two patient groupsr ResulB obtaincd at two points in tir ftr physiciu

DISCUSSION

Patient-proxy agreement at individual level
The majority of the studies reviewed have compared patients'IIR'QL ratings

with those provided by their significant others. In general, moderate to good levels

of patient-proxy agreement were reported in these studies. As in our previous

review,r a clear trend emerged indicating lower levels of agreement predominantly
in studies employing a small sample size. Mixed results were reported in studies

comparing IRQL ratings provided by patients with those of their health care

providers. However, most of the latter studies employed a relatively small sample

size (i.e., 30-70 patient-proxy pairs).
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A key question is how strong measures of agreement need to be before one

can conclude that agreement is satisfactory. One might suggest that correlations

above 0.60, representing good agreement, are satisfactory, and that moderate

correlations (i.e., between 0.40 and 0.60) are unacceptable. It is important to consider,
however, that even when moderate correlations are found, proxy raters appear to
provide identical or quite similar ratings to those of the patients in the vast majority of
cases. That is, it has been demonsfrated that even when moderate patient-proxy
correlations are found for specific IRQL domains, responses to individual
questionnaire items are identical or different by only one response category (for
questions with four or five response categories) n75Vo to 95Vo of all patient-proxy

comparisons.'8'3u T arge discrepancies between patient and proxy responses tend to
occur in a minority of all comparisons made.

Importantly, not only is the overall level of patient-proxy agreement moderate to
good, correlations between patient and proxy scores for corresponding HRQL
domains have also been shown to generally be higher than those for diverging
domains.re'4% This latter finding suggests that, although proxy raters may sometimes

provide different information than the patients themselves, they are capable of making

clear distinctions between various aspects of patients'HRQl.

Patient-proxy agreement at group level
When patients and proxy raters disagree, these discrepancies have been

found to occur in both directions (i.e., under- and overestimations). However, in
line with our previous review, we have noted a tendency for both significant others

and health care providers to report lower levels of functioning, health and quality
of life, and more symptoms than the patients themselves. Employing the patient's

rating as the point of reference, this tendency has usually been interpreted as an

underestimation of patients'[RQL. The use of proxy ratings rnay thus introduce
some bias in mean IIR'QL scores.

Again, a key question is how small differences between mean scores need to

be before one can conclude that agreement is satisfactory. One might suggest that

differences in mean scores are unacceptable when these differences are statistically
significant. However, statistical significance of mean differences is, in part,

dependent on sample size. Therefore, we consider the use of standardized
differences (effect sizes) more appropriate. The current findings indicate that the

magnitude of standardized differences between patient and proxy mean scores are,

in general, small. Substantial disagreement between patient and proxy mean scores

was found in only a minority of all comparisons made.
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Nevertheless, researchers might wish to adjust proxy ratings for systematic

bias.3'5'30 One approach to reducing bias is to use calibrated proxy scores when the

patient response is missing. Calibration can be based on the subset of cases for which

both patient and proxy responses are available. This sfrategy has been applied in a
study among sfioke survivors of the relationship between sffoke type and HRQL as

measured by the SP.30 While use of adjusted (calibrated) proxy scores necessarily

resulted in different mean scores as compared to those based on unadjusted (raw)

proxy ratings, this did not impact on the association observed between HRQL and

stroke type or on the interpretation of the study findings.

Psychometric considerations
Several psychometric factors may exert a profound impact on the level of

patient-proxy agreement, and should therefore be considered when evaluating the

extent of agreement. Obviously, the reliability of the IRQL ratings obtained from
patients and proxy raters provides a frame of reference for interpreting patient-

proxy agreement. That is, high levels of agreement between two methods of
assessment cannot reasonably be expected when either one would provide ratings

with compromised reliability.s8'te Thus, it might be appropriate to correct for the

reliability of patient and proxy ratings. For example, in a recent study comparing

IRQL ratings provided by children and their parents,o the observed intraclass

correlations were corrected by dividing these correlations by the square root of the

product of the reliability of the two methods of assessment. While observed

patient-proxy correlations in the latter study ranged from 0.37 to 0.70, corrected

correlations varied between 0.48 and 0.83. In general, reliability estimates for
IRQL instruments tend to vary between 0.70 and 0.90. When assuming a median

reliability of 0.80 for both patient and proxy ratings, the median correlation of 0.56

as observed between patients and significant others in the current review would be

corrected upward to 0.70.

Another psychometric factor which is often overlooked is the variability of the

responses provided by patients and proxy raters. IRQL ratings are generally

skewed toward the positive end of the scale. That is, symptoms or problems are

most often reported to be absent. Theoretically, correlation coefficients are

dependent on the range and variability of responses. Low reliability estimates and

patient-proxy correlations are more likely to be found for measures with a low
prevalence or truncated distributions, and for single-item measures, all of which

can result in limited score variability." For example, in a study among brain cancer

patients and their significant others,rE a substantial difference was noted in the level
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of patient-proxy agreement for appetite loss and shortness of breath (ICC = 0.60

and 0.31, respectively). Both symptoms were rated on a four-point response scale

ranging from hot at all'to Very much' . The percentages of patients without these

symptoms were similar (about 65Vo), and the level of patient-proxy agreement was

also similar (about 687o exact agreement). The only difference was that none of the

patients had shortness of breath severe enough to be rated as 'very much'.

Especially in studies employing small sample sizes, the full range of scores

may not always be observed. Additionally, the more extreme scores are likely to be

reported by only a few patients. The extent of patient-proxy agreement for these

few patients may have a strong impact on the magnitude of patient-proxy

correlations observed for the total patient sample. This may be an important reason

why smaller studies not only tend to report a greater range of agreement results

than larger studies (i.e., as a consequence of larger standard errors), but also a
lower overall level of patient-proxy agreement. In summary, low patient-proxy

correlations cannot always be attributed to a lack of agreement. They can also

reflect a range of interrelated methodological limitations, including insufficient
sample size, limited score reliability, and lack of score variability.

Factors affecting patient-proxy agreement
While a number of variables has been shown to exert an influence on the

extent of response agreement,l'3't findings have generally been inconsistent across

studies. A recent study examining the relative effect of various factors on the extent

of patient-proxy agreement concluded that the HRQL domain under consideration

and the health status of the patient is quantitatively a more important source of
disagreement than the type of proxy rater or raters'background characteristics.3T

The current review also indicates that the levels of patient-proxy agreement

may vary as a function of the IRQL domains under consideration. In studies

examining agreement between patients and their significant others, the highest

level of agreement was found for physical functioning. This finding is in line with
the previously observed trend that proxy ratings are more accurate when the

information sought is concrete and observable.l'8 The extent of agreement (about

0.70) is similar to that observed in studies focusing exclusively on functional status

(e.g., activities of daily living or functional independence) in large samples of the

elderly6r's or persons with traumatic brain injury65'66. For all other HRQL domains,

moderate levels of agreement have been noted in the current review. However,
when focusing on larger studies, the level of agreement for other physical domains,

such as role functioning, overall health, and physical symptoms, is fairly similar to
that of physical functioning. For psychosocial domains, including emotional, social
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and cognitive functioning, the extent of agreement is more limited (about 0.50).
Yet, the difference between agreement levels for physical and psychosocial issues

appears to be less dramatic than has been suggested in some earlier studies.2e'67'68

This has also been the conclusion drawn by other research groups.u'-"
Based on the current review, one might be tempted to conclude that the level

of agreement between patients and health care providers is lower than that between
patients and significant others. Such a conclusion would be in line with that of a
frequently cited study." However, the overall quality of the evidence relating to
comparisons between patients and health care providers is rather poor. Most studies
employed small patient samples and there was diversity in the findings. Only two
studies have incorporated a head-to-head comparison of health care providers and

significant others as proxy raters of patients'Ifi.QL,33'36 showing only minimal
differences between the two types of proxy raters. Minor differences have also
been reported in a study comparing functional status ratings of a large sample of
chronically dependent elderly and their informal and professional caregivers.* It
should be noted that additional methodological issues need to be addressed in
studies examining agreement between IRQL ratings of patients and health care
providers. That is, such studies typically include a limited number of professional
caregivers and a sample of patients distributed across those caregivers. This issue

of nested (dependent) data may require the use of multilevel models. However, a

minimum of approximately 30 cases in the highest level (i.e., number of
caregivers) would be needed to make appropriate use of such multi-level
techniques.T3 In summary, while it is not unreasonable to hypothesize that
professional caregivers may be less aware of patients'psychosocial concerns than
are close relatives, as they may have more limited access to patients'thoughts and

feelings, the currently available data do not lend strong support to this position.Ta'7s

Relevance of patient-proxy agreement studies
It may be argued that the relevance of studies comparing patient and proxy

ratings is limited for at least two reasons. First, by definition, comparisons can only
be made for patients who are able to provide information about themselves.
Generalizing the results of these studies to situations in which patients cannot
provide their own responses is questionable. Though not a solution to this problem,
several studies have examined trends in patient-proxy agreement as a function of
patients'health status, so that findings can potentially be extrapolated to more
impaired patient subgroups. In general, the level of patient-proxy agreement
appears to be dependent, in part, on the patients'health status, but the nature of this
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relationship is unclear. Recent studies suggest a U-shaped relationship.le'37 That is,

large discrepancies tend to occur most frequently among patients with a slightly or

moderately impaired health status, and less frequently among patients with either a
very good or very poor health status. This pattem can also be understood

intuitively, given the smaller potential for response discrepancies in patients with
either a very good or very poor health status. While for such patients the answers to
many questions will be evident (i.e., either at the top or bottom end of the scale),

ratings are more likely to diverge for patients with an intermediate health status.

Second, observed discrepancies between patient and proxy ratings should not

be interpreted, a priori, as evidence of the inaccuracy or biased nature of proxy

information. Patients'self-reports are often taken as a gold standard to which proxy

ratings should conform. However, like proxy ratings, patient ratings are not

perfectly reliable. As noted earlier, reliability estimates for HRQL instruments tend

to vary between 0.70 and 0.90. Moreover, patients'self-reports are also subject to

several forms of bias.6e'76-?8 For example, patients who report relatively low levels

of functional problems or symptoms may do so in an effort to avoid presenting

themselves as a burden to others. In diseases affecting the brain, where patients

may lack the cognitive abilities to accurately interpret the questions at a given

moment in time, the value of patients'self-report may be questionable. Thus, it
seers appropriate to go beyond examination of patient-proxy agreement by

exploring alternative ways of establishing the value of proxy information.

Alternative approaches to establishing the value of proxy ratings
Two alternative methods have recently been described for determining the

usefulness of proxy ratings. A rather straightforward approach is to examine the

reliability and validity of proxy ratings in the same way as is common for patient

self-reports. Reliability and validity estimates of proxy ratings can then be

compared with those of the patients'own ratings. A number of the reviewed studies

have reported a head+o-head comparison of reliability estimates based on both
patient and proxy ratings.ts'le'22'u'27'30'3s'36In general, the findings indicate that the

reliability of proxy-generated data is similar or slightly better than that of the

patient. The validity of proxy ratings, relative to that of patient ratings, has been

examined in several ways.'''"'"'36'6e'7e For example, the responsiveness to changes

over time of HRQL ratings provided by patients and proxy raters has been

compared.re'36 Results indicated that patients and proxy scores were all responsive

to changes over time in specific IRQL domains. Importantly, the reliability and

validity of proxy ratings can also be determined when patients' self-reports have

not been directly obtained.8o-82
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A second alternative is to examine the impact of using proxy ratings instead of
patients'self-reports on the specific study outcomes under consideration.t'-t' For

example, in two randomized trials of palliative treatment for patients with lung

cancer, involving over 700 patients, ratings from patients and their physicians were

obtained with respect to eleven physical symptoms.ss Results indicated that the

between-treatment comparisons warranted similar conclusions, regardless of
whether the source of data was the patients or the physicians.

Balance of benefits safl limitations of proxy ratings
While the present findings lend support to the usefulness of proxy ratings in

IRQL research, they also indicate that ratings obtained from significant others or
health care providers will not always be identical to those that would have been

obtained from patients themselves. The practical goal in many HRQL studies,

however, is to provide a representative analysis of the research question under

consideration. Thus, possible bias due to imperfections in proxy ratings need to be

balanced against the bias introduced by exclusion of highly relevant subgroups of
patients.

Recently, two studies have suggested that the benefits of using proxy ratings

for individuals who would otherwise have been excluded from study participation

outweigh their limitations.30'86 For example, a study among stroke survivors, in
which proxy raters were employed for 25Vo of the patients,3o indicated that, if the

analyses had been based on available patients'self-reports only, the level of IRQL
problems would have been underestimated, and questionable conclusions would
have been drawn about the impact of several sfroke types on the patients'IRQL.

CONCLUSIONS

Based on the current evidence, our previous conclusion that the concordance

between patient and proxy IRQL ratings is far from optimall needs to be tempered.

The accumulated results suggest that judgements made by significant others and

health care providers concerning various aspects of patients'IIR'QL are reasonably

accurate. Substantial discrepancies between patient and proxy ratings occur in only a

minority of cases. Moreover, when low patient-proxy correlations are observed, this

may not always be due to lack of agreement, but also to a number of interrelated

methodological weaknesses, such as insufficient sample size, suboptimal reliability,
and lack of score variability. As concluded previously, significant others and health
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care providers tend to report more HRQL problems than do patients themselves, and

proxy ratings tend to be in greater agreement with those of patients for physical

IRQL domains as compared to psychosocial domains. However, the current review

also suggests that these latter differences may be smaller than has often been assumed.

The need for additional studies of proxy ratings of patients'IRQL in which the

focus is primarily, if not exclusively, on the level of agreement between patient and

proxy ratings may be limited. We recommend that future research focus on: (a) the

reliability and validity of proxy ratings according to common psychomefiic standards,

and O) the added value of employing proxy ratings, particularly where the alternative

would be to exclude relevant subgroups of patients from HRQL investigations.
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The purpose of this thesis is to investigate systematically the value and

limitations of proxy ratings of patients'health-related quality of life (HRQL). The

patient is generally considered as the primary source of information on his or her

I{RQL. For those patients unable or unwilling to provide HRQL information

themselves, however, their significant others (e.g., spouses, parents, relatives,

friends) or health care providers (e.g., physicians, nurses) might be employed as

alternative sources of such information. The selective use of such proxy

respondents may contribute to resolving the problem of missing IIRQL data for
highly relevant patient subgroups in clinical studies. In clinical practice, proxy
judgements of patients'IIRQL can and often do play a role, at least implicitly, in

decisions regarding treatment and patient care. Both the problem of missing data in
clinical studies and the factoring of HRQL considerations into the clinical decision

making process lead to the same basic question: to what extent are health care

providers and other individuals involved in the care of patients able to assess

accurately the patients'quality of life?

Chapters 2 to 4 of this thesis describe the results of a study employing several

strategies to examine the extent to which significant others and health care

providers can provide useful information on the IRQL of a heterogeneous group

of cancer patients. The study sample was composed of 32O cancer patients under

active treatment with chemotherapy, their significant others (most often spouses),

their treating physicians, and nurses for those receiving inpatient chemotherapy.

Patients and significant others completed two standardized multidimensional

IRQL questionnaires, the COOP/WONCA charts (7 global health status questions)

and the EORTC QLQ-C3O (30 cancer-specific questions). Physicians and nurses

completed the COOP/WONCA charts only. The respondents completed the

questionnaires at two points in time, during an early phase of treatment and three

months later.

Chapter 2 presents a head-to-head comparison of COOP/WONCA chart

ratings provided by all patients, significant others and physicians at two points in

time. This included not only examination of the level of patient-proxy agreement,

but also assessment of the relative validity (i.e., responsiveness to changes over

time) of patient- versus proxy-generated information. At baseline, all sources of
information were available for 295 (92Vo) of 320 participating patients. Complete

follow-up data were obtained for 189 patient-proxy triads. Comparison of mean

scores on the COOP ilONCA charts revealed close agreement between patient and

proxy ratings. At the individual patient level, exact or global agreement was observed

in the majority of cases (73vo-9l%o). Corrected for chance agreement, fair to good
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intraclass correlations were noted (ICC=0.32 to 0.72).1 Patient, physician and

informal caregiver COOP/WONCA scores were all responsive to changes over time
in specific IIR'QL domains, but differed in their relative performance. In comparison
to the patients, the physicians were more efficient in detecting changes over time in
physical fitness and overall health, but less so in relation to social function and pain.

Chapter 3, focusing on the subgroup of 90 inpatients for whom nurse

COOP/WONCA chart ratings were obtained as well, describes the relative effects of
the (three) types of proxy raters, the (seven) types of questions/IlRQl domains, the

patients' clinical status, and several background characteristics of all raters on the

level of patient-proxy agreement. With few exceptions, mean scores of the proxy
raters were equivalent or similar to those of the patients. Most patient-proxy
correlations varied between 0.40 and 0.60, indicating a moderate level of agreement

at the individual level. Of all comparisons made, 4IVo were in exact agreement and

437o agreed, within one response category @lobal agreement), leaving ITVo more
profound patient-proxy discrepancies. Disagreement was not dependent on the type
of proxy rater, nor on raters' background characteristics, but was influenced by the

IRQL domain under consideration and the clinical status of the patient. Better
patient-proxy agreement was observed for more concrete questions (daily activities,
pain) and for patients with either a very good @COG 0) or poor @COG 3)
performance status.

Chapter 4 describes the level and pattern of agreement between patients' and

significant others' EORTC QLQ-C3O ratings, the reliability and validity of both
types of information, and the influence of several factors on the extent of
agreement. Complete baseline and follow-up data were obtained for 3O7 and 224
patient-proxy pairs, respectively. Comparison of mean scores revealed small but
systematic differences between patient and proxy ratings, with a tendency of
significant others to rate patients as having a poorer quality of life than the patients

themselves. Agreement at the individual level was moderate to good (ICC=0.42 to
O.79). Multitrait-multimethod analysis demonstrated good convergence and

discrimination of specific HRQL domains. The maximum level of disagreement
was found at intermediate levels of quality of life, with smaller discrepancies noted
for patients with either a relatively poor or good quality of life. Both patient and
proxy IRQL ratings were reliable and responsive to changes over time. Several
characteristics of the patients and their significant others (e.g., patients' tendency

' Guidelines for the ICC as a measure of the strength of agreement were labeled as follows:
< 0.40, poor to fair agreement;0.41 - 0.60, moderate agreement; 0.61 - 0.80, good agreement,
and 0.81 - 1.00, excellent agreement.
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toward a socially desirable response set, significant others' own health/tlRQl)
were found to be associated with the level of agreement, but explained less than

l5%o ofthe variance in patient-proxy differences.

Chapters 5 to 7 describe the results of three clinical studies among specific
patient populations, whereby proxy HRQL ratings were collected in addition to
patients'self-report. Two of these studies were conducted among cancer patients

employing the EORTC QLQ-C30 and cancer-specific questionnaire modules. The
remaining study was conducted among stroke survivors employing the SIP.

Chapter 5 reports on the level of response agreement between 103 patients

with brain cancer and their significant others on the EORTC QLQ-C3O and a brain

cancer-specific questionnaire module. Statistically significant differences in mean

scores were noted for several IRQL domains, with significant others tending to
rate the patients as having a poorer quality of life than the patients themselves.

However, with the exception of fatigue ratings, this response bias was of a limited
magnitude. For most IIR'QL domains assessed, moderate to good agreement was

found (ICC=0.41 to 0.74). Low patient-proxy correlations (ICC<0.40) were

observed for a few (mostly single-item) symptom measures with low frequencies

of occurence, suggesting that such low correlations can be attributed to a lack of
score variability rather than a lack of agreement. Less agreement was noted for
more impaired patients, particularly those exhibiting mental confusion. This

finding was confirmed by longitudinal analyses, which indicated lower levels of
patient-proxy agreement at follow-up for those patients whose physical or
neurological condition had deteriorated over time.

Chapter 6 compares the responses of 72 men with metastatic prostate cancer

and their spouses on the EORTC QLQ-C30 and a prostate cancer-specific

questionnaire module. The two questionnaires combined assess a wide range of
symptorns and functional limitations and fornr, in total, 21 HRQL outcomes. For 5 of
the 2I patient-proxy comparisons, systematic differences in mean scores were noted,

with spouses rating the patients as having more impairments than the patients

themselves. For 19 of the 21 HRQL domains, moderate to good agreement was

found (lCC=0.47 to 0.75). Low correlations (ICC<0.40) were found only for the

measures of sexual functioning and satisfaction, which were most likely due to (a
combination of) low score reliability, low score variance or outliers.

Chapter 7 reports on a study among 437 patients who had suffered a stroke six
months earlier. IRQL was assessed by means of the SIP. For one-quarter of the

patients, who were not able to provide self-report ratings, SIP ratings were
provided by their significant others. For 228 of the remaining patients, both patient
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and significant other SIP ratings were obtained. In addition to evaluating the level
of patient-proxy agreement, this study estimated the impact of using proxy I{RQL
ratings for one-quarter of the patient sample on the results pertaining to one of the

research question under investigation (i.e., the relationship between stroke type and

quality of life). When comparing mean SIP scores for patients with both self-report

and proxyderived data available, the proxy mean scores were generally in close

agreement with those of the patients. Yet, systematic differences were noted for
several SIP scales, with significant others rating patients as having more impairments

than the patients themselves. Intraclass correlations were moderate to excellent for
the SIP subscales (average ICC=0.63), the physical (ICC=0.85) and psychosocial

dimension (ICC=0.61), and the total SIP score (ICC=0.77). The proxy SIP scores

were sensitive to differences in patients' functional health, which supports the

validity of these ratings. For all patients combined, more impairments were found for
patients with supratentorial (sub)cortical infarctions and hemorrhages as compared to
patients with lacunar infarctions and infratentorial strokes. The results indicated that,

if the analyses had been based on available patients' self-reports only, the level of
impairments would have been underestimated, and questionable conclusions would
have been drawn about the impact of several stroke types on patients' quality of life.

Chapter I provides a quantitative analysis of the results of the 6 studies

described in this thesis and 17 other recent studies examining patient-proxy
agreement for well-known multidimensional IIR'QL instruments. In general,

moderate to high levels of patient-proxy agreement were reported. Lower levels of
agreement were found predominantly in studies employing a small sample size

(about 50 patient-proxy pairs or less). In larger studies comparing patients and their
significant others, median correlations were between 0.60-0.70 for physical IRQL
domains and about 0.50 for psychosocial domains. Mixed results were reported in
studies comparing patients and their health care providers, but most of these studies

employed a relatively small sample size. The accumulated results suggest that
judgements made by significant others and health care providers about various

aspects of patients' IIR'QL are reasonably accurate. Substantial discrepancies
between patient and proxy ratings occur in a minority of cases. Moreover, when low
patient-proxy conelations are observed, this may not always be due to lack of
agreement, but also to a number of interrelated methodological limitations, such as

insuffrcient sample size, suboptimal reliability, and lack of score variability. As
concluded previously, significant others and health care providers tend to report more
IRQL problems than do patients themselves, and proxy ratings tend to be in greater

agreement with those of patients for physical IIR'QL domains as compared to
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psychosocial domains. However, the current review also suggests ttnt these latter

differences may be smaller than has often been assumed. The need for additional

studies of proxy ratings of patients'IRQL in which the focus is primarily, if not

exclusively, on the level of agreement between patient and proxy ratings may be

limited. We recommend that future research focus on: (a) the reliability and validity of
proxy ratings according to common psychometric standards, and O) the added value

of employing proxy ratings, particularly where the altemative would be to exclude

relevant subgroups of patients fromHRQL investigations.
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Ziekten en behandelingen kunnen de kwaliteit van leven van mensen sterk
beinvloeden. In klinisch onderzoek wordt kwaliteit van leven (KvL) steeds vaker
gemeten om de effecten van ziekte en behandeling te evalueren. In de afgelopen
decennia is hiervoor een groot aantal Kvl-vragenlijsten ontwikkeld. Hoewel er

geen algemene definitie van kwaliteit van leven bestaat, wordt in de meeste KvL-
vragenlijsten vastgesteld hoe pati0nten een aantal uiteenlopende aspecten van hun
gezondheid en welbevinden ervaren, waaronder hun lichamelijk, psychisch en

sociaal functioneren, klachten en symptomen, en hun algehele gezondheid. Meer
recentelijk is aandacht besteed aan een mogelijke rol van Kvl-vragenlijsten in de

dagelijkse klinische praktijk. Artsen en andere zorgverleners maken impliciet vaak
al een inschatting van 'hoe het met de patidnt gaat'. Door het meten van kwaliteit
van leven en het presenteren van de resultaten hiervan krijgen de zorgverleners

systematische informatie over de kwaliteit van leven van hun patidnten en kan de

communicatie over Kvl-onderwerpen worden bevorderd. Op deze wijze kunnen
Kvl-overwegingen expliciet een rol spelen bd beslissingen over de behandeling.

Bij het meten van kwaliteit van leven is de patiEnt zelf de meest geschikte
informatiebron. Er zijn echter situaties waarin de pati€nt geen (valide) informatie
over zijn of haar eigen kwaliteit van leven kan geven. Problemen met het invullen
van Kvl-vragenlijsten kunnen ontstaan als de cognitieve of communicatieve
vaardigheden van patiEnten niet toereikend zijn, als er (tijdelijk) sprake is van
ernstige klachten of symptomen, en als het beantwoorden van een vragenlijst
lichamelijk of emotioneel te belastend is. ln dergelijke gevallen is het mogelijk om
gebruik te maken van zogenaamde proxy-metingen, waarbij naasten van de patiEnt
(zoals de partner, kinderen, ouders, familie en vrienden) of zorgverleners (zoals

artsen en verpleegkundigen) fungeren als alternatieve informatiebron. In klinisch
onderzoek kan door het gebruik van proxy-metingen worden voorkomen dat KvL-
gegevens voor een juist zeer relevant deel van de pati€nten ontbreken. In de
klinische praktijk kunnen proxy-oordelen over de kwaliteit van leven van patienten
een belangrijke rol spelen bij beslissingen omtrent de behandeling, vooral bij
pati0nten die niet in staat zijn hun eigen toestand te beoordelen of te rapporteren.

Het doel van dit proefschrift is de bruikbaarheid en beperkingen van proxy-
metingen van kwaliteit van leven te onderzoeken. De centrale vraagstelling luidt:
in hoeverre zijn naasten en zorgverleners in staat om betrouwbare en valide
informatie te leveren over de kwaliteit van leven van de patiEnt?
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Hoofdstuk 2 tot 4 van dit proefschrift beschrijft de resultaten van een

onderzoek waarin op verschillende manieren is bepaald in hoeverre naasten en

zorgverleners bruikbare informatie kunnen verschaffen over de kwaliteit van leven

van een heterogene groep kankerpatiEnten. De onderzoekspopulatie bestond uit 320

kankerpatidnten die op de polikliniek of een verpleegafdeling van het ziekenhuis

behandeld werden met chemotherapie, hun naaste (meestal de partner), hun

behandelend arts en, indien er sprake was van opname in het ziekenhuis, een

verpleegkundige. Door patiEnten en naasten werden twee gestandaardiseerde

multidimensionele Kvl-wagenlijsten ingevuld: de COOPAilONCA kaarten (7

globale vragen) en de EORTC QLQ-C30 (30 kankerspecifieke wagen). Door
artsen en verpleegkundigen werden alleen de COOPAMONCA kaarten ingevuld.

De respondenten vulden de vragenlijsten twee keer in: vlak na het begin van de

behandeling (voormeting) en drie maanden later (nameting).

Hoofdstuk 2 geeft een vergelijking van de antwoorden van patiEnten, naasten

en artsen op de COOP/WONCA kaarten. Hierbij is niet alleen gekeken naar de

mate van pati€nt-proxy overeenstemming, maar ook naar de relatieve validiteit van

de informatie van patiEnten, naasten en artsen in termen van responsiviteit
(gevoeligheid voor verandering in kwaliteit van leven). Bij de voormeting waren de

drie informatiebronnen beschikbaar voor 295 van de 320 deelnemende pati0nten.

Bij de nameting werd informatie geleverd door 189 drietallen. Vergelijking van de

gemiddelde scores op de COOP/WONCA kaarten liet een redeldk goede overeen-

stemming zien tussen patiEnten, naasten en artsen. Bij individuele vergelijking van

de antwoorden van pati€nten met die van hun naasten en artsen was er in de meeste

gevallen (73Vo-9L%o) sprake van exacte overeenstemming of globale overeen-

stemming (een verschil van 1 antwoordcategorie bij 5 antwoordmogeldkheden).

Uitgedrukt in intraclass correlaties varieerde de mate van overeenstemming van

gering tot goed (ICC=0.32 totO.72).r De antwoorden van patienten, naasten en artsen

op de COOPAilONCA kaarten w:lren in alle gevallen gevoelig voor veranderingen in
de diverse kwaliteit van leven aspecten tussen voor- en nameting (indien de pati€nt

tijdens de nameting bij retrospectie een verbetering of verslechtering aangaf, dan was

deze verandering terug te vinden in de COOP/WONCA scores van de voor- en

nameting). Wel waren er enkele verschillen in relatieve validiteit. Bij lichamelijke

fitheid en algehele gezondheid waren de veranderingscores van de artsen het meest

onderscheidend, bij sociaal functioneren en pijn die van de pati0nt zelf.

' Richtliinen voor de ICC als maat voor overeenstemming waren alsvolgt:
< 0.40, geringe overeenstemming; 0.41 - 0.60, matige overeenstemming; 0.61 - 0.80, goede

overeenstemming; 0.8 1 - 1.00, uitstekende overeenstemming.
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Hoofdstuk 3 richt zich op de subgroep van 90 pati0nten die op een verpleeg-

afdeling van het ziekenhuis behandeld werden met chemotherapie. Bij deze patienten

werden de COOPAilONCA kaarten tevens ingevuld door de verpleegkundige, zodat

per pati0nt drie proxy-respondenten beschikbaar wzuen. In dit deelonderzoek werd

met name aandacht besteed aan de relatieve effecten van (drie) verschillende proxy-
respondenten, (zeven) verschillende Kvl-aspecten, de conditie van de patient en een

aantal achtergrondkenmerken op de mate van patiOnt-proxy overeenstemming. In de

meeste gevallen kwamen de gemiddelde scores van de proxy-respondenten redelijk
goed overeen met die van de pati€nten. De meeste patiEnt-proxy correlaties (ICC)
varieerden tussen 0.40 en 0.60, hetgeen matige overeenstemming weerspiegelt. Bij
directe vergelijking van de antwoorden van patiEnten met die van hun naasten,

artsen en verpleegkundigen was er in 4IVo van de gevallen sprake van exacte

overeenstemming en bij 43Vo was er een verschil van 1 antwoordcategorie (globale

overeenstemming).h ITVo van de gevallen was er sprake van een (redelijk) groot
patient-proxy verschil (2 of meer antwoordcategorieEn). Zawel dit percentage $ote
verschillen als de pati€nt-proxy correlaties waren redelijk overeenkomstig voor de

drie verschillende proxy-respondenten. De mate van patient-proxy overeenstemming
was wel verschillend voor de zeven Kvl-aspecten, waarbij goede overeenstemming
werd gevonden voor pijn en dagelijkse activiteiten en geringe overeenstemming voor
sociale activiteiten. Het percentage grote verschillen was nauwelijks geassocieerd

met leeftijd, geslacht en opleiding (van zowel de patiEnt als proxy-respondent), maar

was wel afhankelijk van de conditie van de patiOnt. Relatief weinig grote verschillen
(107o) werden geobserveerd bij patiOnten met een zeer goede (ECOG 0, normale

activiteit) of juist een slechte conditie (ECOG 3, grootste deel van de dag

bedlegerig). Relatief veel grote verschillen (247o) kwamen voor bij pati€nten met een

matige conditie (ECOG 2,zelfredzaam maar deels bedlegerig).

Hoofdstuk 4 beschrijft een vergelijking van de antwoorden van pati€nten en
hun naasten op de EORTC QLQ-C30. Het onderzoek richt zich op de mate van
patiEnt-proxy overeenstemming, het patroon van overeenstemming als functie van
de kwaliteit van leven van de pati6nt, de relatieve betrouwbaarheid en validiteit van
de informatie van padgnten en naasten, en de invloed van diverse factoren op de

mate van overeenstemming. Bij de voor- en nameting waren beide informatie-
bronnen beschikbaar voor respectievelijk 307 en 224 patiEnten Bij vergelijking van

gemiddelde scores bleek er een klein rnaar systernatisch verschil te zijn tussen de

scores van patienten en naasten, waarbij in de meeste gevallen de naasten een

slechtere kwaliteit van leven aangaven dan de pati€nten zelf. Bij vergelijking op

individueel niveau was de overeenstemming matig tot goed (lCC=0.42 tot 0.79).
Een correlatiemaffix van de scores van patiOnten en naasten op alle Kvl-aspecten

r33
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liet duidelijk hogere correlaties zien bij vergeldking van overeenkomstige KvL-
aspecten dan bij vergelijking van verschillende Kvl-aspecten (goede convergente

en discriminante validiteit). De patiEnt-proxy overeenstemming was relatief goed

bij patiEnten met een goede of juist slechte kwaliteit van leven. Een relatief geringe

mate van overeenstemming werd gevonden bij patienten met een matige kwaliteit
van leven. De betrouwbaarheid (interne consistentie) en validiteit (gevoeligheid

voor veranderingen in kwaliteit van leven) van de scores van naasten was vrijwel
gelijk aan die van de patidnten. Diverse kenmerken van de patiOnten en hun naasten

(zoals de neiging van patiCnten om sociaal wenselijke antwoorden te geven of de

gezondheid en kwaliteit van leven van de naasten zelfl waren geassocieerd met de

mate van patient-proxy overeenstemming, maar verklaarden slechts minder dan

l5%o van de variantie in de geobserveerde verschillen.

Hoofdstuk 5 tot 7 beschrijft de resultaten van drie klinische onderzoeken bij
specifieke patiEntengroepen, waarin niet alleen Kvl-gegevens werden verzameld

bij de patiCnten maar ook bij hun naasten. Twee onderzoeken vonden plaats bij
kankerpatidnten, waarbij in beide gevallen gebruik werd gemaakt van de EORTC

QLQ-C30 en een tumorspecifieke wagenlijstmodule. De derde studie werd verricht
bij patidnten die een beroerte (herseninfarct of hersenbloeding) hebben door-
gemaakt, waarbij gebruik werd gemaakt van de SIP.

Hoofdstuk 5 toont een vergelijking van de antwoorden van 103 patiEnten met

een hersentumor en hun naasten op de EORTC QLQ-C30 en een hersentumor-
specifieke wagenlijstmodule. Voor een aantal Kvl-aspecten werden statistisch

significante verschillen in gemiddelde scores waargenomen, waarbij in de meeste

gevallen de naasten een slechtere kwaliteit van leven aangaven dan de patiEnten zelf.

Rekening houdend met de variantie in de scores waren deze systematische

verschillen echter van relatief geringe betekenis, met uitzondering van die voor
vermoeidheid. Voor de meeste Kvl-aspecten was de mate van patidnt-proxy
overeenstemming matig tot goed (ICC=0.41 tot 0.74). Lage correlaties (ICC<0.40)

werden waargenomen bd scores op enkele weinig voorkomende klachten en

symptomen (meestal gemeten met 66n item). In deze gevallen worden de lage
correlaties wellicht eerder veroorzaakt door een gebrek aan variantie dan door een

gebrek aan overeenstemming tussen de patiEnt en naaste. De mate van overeen-

stemming was lager bd pati€nten met een relatief slechte conditie, vooral bij
patienten die volgens de behandelend neuroloog tekenen van enige verwardheid
vertoonden. Ook bij longitudinale analyse bleek dat de mate van overeenstemming
verslechterde bij patiEnten die tussen de voor- en nameting een lichamelijke of
neurologische achteruitgang vertoonden.
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Hoofdstuk 6 geeft een vergelijking van de antwoorden van 72 mannen met

uitgezaaide prostaatkanker en hun partners op de EORTC QLQ-C30 en een

prostaatkanker-specifieke vragenlijstmodule. In de twee wagenlijsten worden in

totaal2l Kvl-aspecten gemeten. Bij 5 van de 21 patiEnt-proxy vergelijkingen werden

geringe maar systematische verschillen in gemiddelde scores waargenomen, waarbij

de partners een slechtere kwaliteit van leven aangaven dan de padenten zelf. Op

individueel niveau was bij 19 van de 21 Kvl-aspecten sprake van matige tot goede

pati€nt-proxy overeenstemming (ICC=0.47 tot 0.75). Lage correlaties (ICC<0.40)

werden alleen gevonden bij scores van de patiEnten en hun partners voor sexueel

functioneren, die deels verklaard konden worden door (een combinatie van) gebrek

aan betrouwbaarheid, gebrek aan variantie en enkele exfreme verschillen. Naast

vergelijking van de Kvl-aspecten is ook gekeken naar het percentage overeen-

stemming bd de 32 (van in totaal 4l) wagen, waarbij de patiEnten en partlers

gewaagd werden de ernst van specifieke klachten en functionele beperkingen aan te

geven (4 antwoordmogelijkheden). Brj in totaal 2286 diecte vergelijkingen van de

antwoorden van patienten en partners was er n 637a van de gevallen sprake van

exacte overeenstemming en bij 3l%o was er een verschil van 1 antwoordcategorie.

Bij een kleine minderheid (6Vo) was er sprake van duidelijke verschillen.

Hoofdstuk 7 doet verslag van een onderzoek bli 437 pati€nten die zes maanden

eerder een beroerte (herseninfarct of hersenbloeding) hadden doorgemaakt.

Kwaliteit van leven werd gemeten met behulp van de SIP. Een kwart van de

pati€nten was niet in staat om zelf Kvl-gegevens te verstrekken. Voor deze

patienten werd de SIP ingevuld door een naaste (meestal de partner). Voor 228 van

de overige pati€nten werden Kvl-gegevens verzameld bij zowel de patiEnten als

hun naasten. Bij deze groep patiEnten werd de mate van patiEnt-proxy overeen-

stemming bepaald. Daarnaast werd in dit onderzoek een inschatting gemaakt van

de mate waarin het gebruik van proxy-metingen bij een kwart van de padenrcn

invloed had op de uitkomsten van 66n van de onderzoeksvraagstellingen (de

samenhang tussen het type beroerte en kwaliteit van leven). De gemiddelde SIP-

scores van de 228 pati5nten en hun naasten kwamen in de meeste gevallen redelijk

goed overeen. Toch waren de waargenomen verschillen meestal statistisch

significant, waarbij de naasten een slechtere kwaliteit van leven aangaven dan de

pati€nten z.elf. De intraclass correlaties waren matig tot uitstekend voor de diverse

SlP-schalen (gemiddelde ICC=0.63), de lichamelijke (ICC=0.85) en psychosociale

dimensie (ICC=0.61), en de totale SlP-score (1CC4.77). De validiteit van de scores

van naasten, in termen van de gevoeligheid voor verschillen in de conditie van de

pati€nt, kwam overeen met die van de patidnten. Bij analyse van de totale groep

patiEnten (met proxy-metingen voor een kwart van de populatie) bleken patignrcn
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met een supratentoriaal (sub)corticaal infarct of een hersenbloeding een slechtere
kwaliteit van leven te hebben dan patiCnten met een lacunair infarct of een
infratentoriaal infarct. Indien de analyse beperkt zou zijn tot patiOnten die zelf in
staat waren Kvl-gegevens te verstrekken (drie-kwart van de populatie) dan zou
deze conclusie over de samenhang tussen het type beroerte en kwaliteit van leven
niet getrokken kunnen worden en zou er sprake zijn van een algehele onder-
schatting van de beperkingen van patidnten met een beroerte.

Hoofdstuk 8 geeft een kwantitatief overzicht van de resultaten van de 6
bovenstaande patidnt-proxy studies en 17 andere recentelijk gepubliceerde onder-
zoeken naar de mate van pati0nt-proxy overeenstemming op gestandaardiseerde
multidimensionele Kvl-vragenlijsten. Daarnaast wordt ingegaan op een aantal
methodologische kwesties omtrent het bepalen van de bruikbaarheid van proxy-
metingen van kwaliteit van leven.

De resultaten van de meeste onderzoeken duiden op een matige tot goede

overeenstemming tussen de Kvl-scores van pati€nten en proxy-respondenten.
Lage overeenstemming werd voornamelijk aangeftoffen in onderzoeken met een
geringe steekproefgrootte (<50 patiEnt-proxy paren). In grotere onderzoeken die
patiEnten en hun naasten vergelijken, waren de mediane correlaties tussen de 0.60
en 0.70 voor lichamelijke Kvl-aspecten (lichamelijk en dagelijks functioneren,
algehele gezondheid, pijn en vermoeidheid) en rond de 0.50 voor psychosociale
aspecten (psychisch, sociaal en cognitief functioneren). In studies die patienten en
hun zorgverleners vergelijken, was vaak sprake van een geringe steekproefgrootte
en werden meer uiteenlopende resultaten gevonden. op basis van de huidige
resultaten kan geconcludeerd worden dat de naasten en zorgverleners van pati€nten
in staat zijn om redelijk goede informatie te verschaffen over diverse aspecten van
de kwaliteit van leven van de patiEnten. In een minderheid van de gevallen zijn er
duidelijke verschillen tussen de scores van patiOnten en hun naasten of zorg-
verleners. Lage patiEnt-proxy correlaties hoeven niet altijd veroorzaakt te worden
door gebrek aan over@nstemming, maar kunnen ook verklaard worden door een

aantal (met elkaar samenhangende) methodologische beperkingen, zoals geringe
steekproefgrootte, gebrek aan betrouwbaarheid en gebrek aan variantie.

In een eerder overzicht van de patiEnt-proxy literatuur werd geconcludeerd dat
naasten en zorgverleners meestal een slechtere kwaliteit van leven airngeven dan de
pati€nten z,elf en dat de overeenstemming voor lichamelijke Kvl-aspecten meestal
beter is dan voor psychosociale aspecten. Het huidige overzicht bevestigt deze
conclusies, maar laat tevens zien dat deze verschillen kleiner zijn dan vaak wordt
verondersteld.
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Hoewel op het terrein van kwaliteit van leven veel onderzoek gedaan wordt
naar de mate van overeenstemming tussen de oordelen van patiOnten en hun
naasten of zorgverleners, zou aanvullend onderzoek naar de bruikbaarheid van
proxy-metingen zich juist minder hierop moeten richten. Ten eerste is dergelijk
onderzoek alleen zinvol als voldaan wordt aan een aantal methodologische
vereisten (tenminste een toereikende steekproefgrootte en voldoende spreiding in
de Kvl-gegevens). Helaas wordt dit in veel studies in onvoldoende mate

onderkend. Ten tweede is het niet altijd terecht om verschillen tussen de scores van
patiEnten en proxy-respondenten te interpreteren als gebrek aan validiteit van de
proxy-meting. Dit geldt met name bij aandoeningen die gevolgen kunnen hebben

voor de cognitieve vaardigheden van de patidnt (zoals een beroerte of hersen-

tumor). Ten derde kunnen patiCnt-proxy vergeldkingen alleen plaatsvinden bij
patiEnten die zelf in staat zijn Kvl-gegevens te verstrekken. Het generaliseren van
bevindingen naar pati€nten die dat niet meer kunnen is aanvechtbaar.

Toekomstig onderzoek naar de bruikbaarheid van proxy-metingen van
kwaliteit van leven kan zich richten op twee aspecten. In de eerste plaats ligt het
voor de hand om de betrouwbaarheid en validiteit van proxy-metingen te bepalen
volgens bekende psychometrische methoden, op dezelfde wijzn als brj gegevens van
patiOnten zelf. Ook als er geen patidnt-gegevens beschikbaar zijn, kan de

betrouwbaarheid en validiteit van proxy-metingen worden vastgesteld. Daarnaast is
het van belang om onderzoek te doen naar de toegevoegde waarde van proxy-
metingen in klinisch onderzoek. Scores van proxy-respondenten komen misschien
niet altijd exact overeen met die van pati0nten zelf. Het ontbreken van Kvl-gegevens
voor een juist zeer relevant deel van de patiEnten heeft echter een groter effect op
de representativiteit van het onderzoek.
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