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An example from daily practice:
Mrs. de Bruin visits the outpatient clinic at the MS Center for her yearly
check-up, together with her husband. During this visit, different
examinations will take place including a neurological examination,
function tests of arms, hands and legs and a questionnaire on MS
related disability.
Mrs. de Bruin enters the room with a cane and shakes hands with her
left hand; she is not able to use her right hand anymore due to multiple
sclerosis. The physician starts with the questionnaire. Mrs. de Bruin
says that she feels fine; she has no complaints concerning her memory
or mobility. She is sometimes bothered by her right hand, but she is
glad that she can still use her left hand. The physician notices that mr.
de Bruin is shaking his head. Clearly, he does not agree with his wife.
The function tests also show contradicting results; mrs. de Bruin has
trouble walking and her score on the cognition test is far below average.
After the examination, the physician has a minute alone with mr. de
Bruin; he says that his wife has trouble walking in and around the house
and she complaints quite a lot about it. He is afraid to leave her home
by herself; the last time he did that she forgot to turn off the stove.
The physician realizes that the information given by mr. de Bruin is of
additional value and complements the information given by mrs. de
Bruin.
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MULTIPLE SCLEROSIS
Epidemiology and pathology
Multiple Sclerosis (MS) is a chronic, inflammatory, auto-immune disease
of the central nervous system and it is the most common cause of neurological disability in young adults between the age of 20 and 40.1 The prevalence of MS varies geographically, with a life-time prevalence of one case
per 1000 in Europe.2 MS is more prevalent among females since it occurs
twice as common in woman than in men.3
The cause of MS is still unknown but genetic and environmental factors
appear to be of influence. MS is generally believed to be an immune-mediated disorder that affects the central nervous system. The nerve fibers in
the central nervous system are protected by a fatty tissue, called myelin.
Myelin is spiraled around the axons and forms the insulating segmented
sheaths needed for conducting the action potential by the nerve.1 In case of
MS, the body attacks this myelin. This causes inflammation of the myelin
sheath and myelin is lost in multiple areas, leaving scar tissue called sclerosis. This will lead to a disrupted conducting of impulses to and from the
brain, which may lead to multiple neurological symptoms that characterize MS. These symptoms could include motor and sensory impairment,
cognitive impairment, fatigue, visual problems, sexual dysfunction, mood
disturbances and loss of bowel and bladder control.4

Diagnosis and disease course
The diagnosis of MS is based upon criteria which have been revised over
the years.5-7 A diagnosis of MS requires two or more lesions at different
points in time, which affects two or more separate sites within the central
nervous system. There is an explicit integration of Magnetic Resonance
Imaging (MRI), but laboratory investigations and clinical criteria are also
involved in establishing the diagnosis.
The disease course of MS is characterized by episodes of recovery,
episodes leaving persistent deficits, and secondary progression. Standardized definitions of clinical courses have been proposed, which are illustrated in figure 1.8 Relapsing remitting (RR) MS is marked by clearly
defined relapses with full recovery or with sequelae and residual deficits
upon recovery; the periods between disease relapses are characterized by a
lack of disease progression. Primary progressive (PP) MS is marked by disease progression from onset with or without occasional plateaus and temporary minor improvements. Secondary progressive (SP) MS is characterized by a gradual worsening of neurological symptoms either with or
without occasional relapses, minor remissions and plateaus. Progressive
relapsing (PR) MS occurs occasionally and is marked by disease progression from onset and relapses during the disease course.
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RR: Relapsing Remitting, PP: Primary Progressive, SP: Secondary Progressive,
PR: Primary Relapsing

Figure 1: Schematic illustration of the course of the different types of MS.
The X-axis represents time and the Y-axis represents neurological
disability

Treatment
Since no cure of MS has been found until now, the aim of treatment is to
reduce the frequency of relapses and limit the lasting effects. Treatment
focuses on symptomatic treatment and disease modifying therapy. Symptomatic treatment includes treatment of e.g. bowel and bladder problems,
fatigue, pain, spasticity and depressions. Disease modifying therapy can
include the use of corticosteroids, such as intravenous methylprednisolone. This drug is often used to treat clinically significant relapses
since it has been demonstrated to have a short-term benefit on the speed
of functional recovery. Besides this, immunomodulatory drugs (e.g. interferon β) can be used to reduce the frequency and severity of relapses.4

Self-report measurements
Multiple sclerosis (MS) has a variable but over time increasing impact on
daily living and since no cure has been found yet, treatment should be
aimed at reducing this (increase in) impact. It is therefore essential that
disease impact is measured in a reliable and valid way.
These measurements can include clinical measures, such as neurological examination and MRI, which are used to quantify impairment and disability in MS. Although these measures, mostly regarded as being ‘objective’, are of interest to clinicians, they often correlate poorly with the
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patient’s perception of their own well-being.9 Clinical outcome measures
are therefore questionable as ultimate outcomes in rehabilitation and
therapeutic trials. Research has shown that the patient’s subjectively perceived health related quality of life may be a predictor of objective outcomes, such as change in disability status.10
In line with this, there is an increasing recognition and use of selfreport measurements which are based on the patient’s own perspective.
The patient’s perspective includes their own values, judgements and preferences. Self-report measurements therefore distinguish themselves from
clinical outcomes.11 Self-report measurements can be used to measure
cross-sectional differences in health status between patients at a certain
point in time (discriminative instruments) or longitudinal changes in
health status within patients over a period of time (evaluative instruments).11 In order to use the outcomes of self-report measurements, the
patient needs to provide reliable and valid information.
Reliability
Reliability refers to the extent to which a measurement is free from random error.12;13 Reliability is estimated by the proportion of the total variability that is due to true error variability between study subjects.13 Reliability is important for discriminative purposes when one wants to
distinguish among patients, e.g. with more or less severe disease.14
Validity
Validity addresses the issues of whether the measurement is actually measuring what it is intended to measure.13 Evidence for validity can be classified in three ways: content-related: evidence that the domain of a measurement is appropriate relative to its intended use, construct-related: evidence
that supports a proposed interpretation of scores based on theoretical
implications associated with the constructs being measured, criterionrelated: evidence that shows the extent to which scores of the measurements are related to a criterion measure (gold-standard).12

The Multiple Sclerosis Impact Scale
The Multiple Sclerosis Impact Scale (MSIS-29) is the most recently developed self-report measurement in MS (appendix 1).15 It measures the physical and psychological disease impact of MS from the patient’s perspective. This disease specific questionnaire combines patient perspective with
rigorous psychometric methods and it was developed for clinical trials of
multiple sclerosis. The MSIS-29 consists of 29 items which originated
from the opinion of experts, literature review and patient interviews on the
health impact of MS on daily life.16 These 29 items can be divided into two
subscales: a physical scale (20 items) and a psychological scale (9 items).

13
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The majority of the items (26) are represented by the question stem
‘How much have you been bothered by…’ Three items are represented by the
question stem that refers to activity limitations: ‘How much has your MS limited your ability to…’ The time frame for each question is the preceding two
weeks.
An example of an item of the physical scale: “In the past two weeks, how much
has your MS limited your ability to carry things?”
An example of an item of the psychological scale: “In the past two weeks, how
much have you been bothered by worries related to your MS?”
Each item has a five-point response option, including: not at all (1) – a little (2) – moderately (3) – quite a bit (4) – extremely (5). Scale scores are
produced by adding the responses of the individual items and transforming these raw scores into a 0 – 100 scale. Higher scores on the MSIS-29
point towards higher levels of disease impact. The MSIS-29 can be used in
cross-sectional studies to describe the impact of MS from the patient’s
perspective, in longitudinal studies to monitor the natural history of MS
and, most importantly, in clinical trials to evaluate therapeutic effectiveness from the patient’s perspective.15

Proxy measurements
There are several patient groups and situations in which the ability to complete a self-report questionnaire may be impaired. Reliability and validity
of outcomes generated by self-report measurements may be influenced
when the patient suffers from cognitive impairment. Cognitively impaired
patients may differ in the domains of functioning that they see as important, and may differ in their outcome assessments. Their health and overall functioning are often difficult to assess because of the cognitive or
communication problems from which they suffer. This is described in a
Health Technology Assessment (HTA) report by Riemsma et al.17 They
performed a systematic review of all existing literature on general health
status measures that have been validated in patients with cognitive impairment due to acquired brain injury, explicitly including MS. It was concluded that existing self-report measurements on general health status
should be used with caution in patients experiencing conditions such as
cognitive impairment.17
Yet it might be precisely these situations when we are most interested in
assessing health status. Exclusion of such patients, a sometimes chosen
approach, may lead to biased results which are consequently difficult to
generalize to the total population of interest. One of the suggestions for
future research by the authors of the HTA report is the incorporation of
proxy respondents to assess the situation of the patient.17 Proxy respondents are people from the direct vicinity of the patient and can include significant others (e.g. partners, relatives or close friends) and/or health care
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providers (e.g. physicians, nurses).18 In order to examine the value of
proxy respondents, it is important to know to which level proxy respondents can accurately assess the situation of the patient. The accuracy of
proxy ratings is determined by the extent to which proxy ratings correspond to those provided by patients themselves.18;19 Obviously, proxy
assessments may not perfectly reflect the individual’s own assessment of
their general heath status, but when individuals are too severely impaired
to complete the assessment themselves, proxy assessment may be useful.17

Proxy measurements in MS
In multiple sclerosis, cognitive impairment is an important issue.20
Research has shown that cognitive deficits are present in 40 to 60 percent
of MS patients.20;21 During the different disease stages and subtypes of
MS, variable cognitive profiles are seen and disturbances may start already
early in the course of the disease, even before serious physical disability
has developed.20;22
There have been several populations in which the value of proxy measurements have been investigated, such as the elderly23;24, stroke
patients25-27, cancer patients19;28, and patients with Alzheimer’s disease29,
but little is known about the use of proxy respondents in MS. The frequent
use of self-report measurements in MS research and the common occurrence of cognitive decline during the course of the disease, underline the
potential importance of proxy respondents in MS.

Aims and outline of this thesis
The aim of this thesis was to examine the value of proxy measurements in
MS research. The evaluation of the quality of proxy-generated information
usually involves a comparison of patient and proxy ratings. This lead to the
main research question of this thesis:
To what extent are proxy respondents able to accurately assess the
impact of MS on daily life of MS patients?
Different studies were performed to assess patient-proxy agreement on
the impact of MS on daily life. The Multiple Sclerosis Impact Scale (MSIS29), which was earlier described, was used to assess the impact of MS on
daily life of the patients.
Chapter 2 describes the first necessary step that is needed even before
comparing proxy versus patient reports. Since the MSIS-29 was originally
not developed for proxy use, it was essential to validate the questionnaire
before using it to evaluate differences and agreement between patients
and proxies. This was done by executing a psychometric evaluation of the
questionnaire when completed by proxy respondents. The partners com-
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pleted a modified version of the MSIS-29 in which all items were
rephrased in the third person perspective (appendix 2). They were
instructed to assess the patient as they thought the patient would rate his
or herself. The following criteria were tested: data quality, scaling assumptions, acceptability, reliability, responsiveness, and validity.
Chapter 3 reports on a cross-sectional study in which the extent to
which proxy ratings on the MSIS-29 corresponded to those provided by
MS patients themselves, was examined. Patient-proxy agreement was
investigated by means of several statistical methods, both traditional and
less conventional (Rasch analyses).
Chapter 4 describes proxy measurements in a longitudinal setting,
which were performed two years after the initial study described in chapter
3. In this study, patient-proxy agreement at two separate points in time
was assessed and, more importantly, patient-proxy agreement on possible
changes between those two time points was examined.
Since factors such as cognitive impairment are not fixed, the reliability
and validity of measuring changes over time, which is a crucial requirement for rehabilitation and trials, is especially vulnerable. Proxy respondents of MS patients should therefore also be able to assess the size and
direction of change in disease impact induced by treatment. This was
examined in chapter 5.
The studies described so far did not include patients who actually suffered from cognitive impairment. The use of proxy respondents however
could be especially important in that particular group of patients. The aim
of the study described in chapter 6 was therefore to examine whether
patient-proxy agreement is influenced by cognitive impairment of MS
patients.
In the previous chapters, partners of MS patients were used as proxy
respondents. Besides partners, health care providers could also be considered as proxy respondents. The ability of health care providers to adequately assess their patients is critical in treatment evaluations in the context of clinical trials when they are asked to rate the performance status
and side effects of treatment. The value of health care providers as proxy
respondents and the difference compared with close relatives was examined in chapter 7.
In chapter 8 the relevance of the findings will be discussed and implications for clinical practice and directions for future research will be presented.
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ABSTRACT
Background: There may be difficulties in the use of self-report measurements in patients with cognitive impairment or serious mood disturbances, which interfere with reliable self-assessment, as, may be the case
in multiple sclerosis (MS). In such cases proxies may provide valuable
information. However, before using any questionnaires in a proxy sample,
this questionnaire should be evaluated for proxy use.
Objectives: To evaluate the psychometric properties of the 29-item Multiple Sclerosis Impact Scale (MSIS-29) when used by proxies of MS patients.
Methods: A sample of 62 partners of MS patients completed the MSIS-29.
The data were evaluated for psychometric criteria of the MSIS-29, including data quality, scaling assumptions, acceptability, reliability, validity,
and responsiveness.
Results: Psychometric evaluation was satisfactory: data quality was high,
and scaling assumptions and acceptability were good. Reliability was high
(α >0.80). Findings were consistent with results of a psychometric evaluation in a patient sample.
Conclusions: The MSIS-29 can be used reliably in proxies of patients with
MS. As a next step the relation between data obtained from patients and
proxies needs to be studied, focussing on factors that may affect agreement and discrepancies.
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INTRODUCTION
In recent years, there has been increasing use of self-report measurements
for assessing quality of life, disease impact or disability. The underlying
assumption when using self-report measurements is that the patient fully
understands the questions and can give a reliable judgment of their situation. Problems may arise when the cognitive or communication abilities
are insufficient. Moreover, emotional factors may interfere with selfassessment, which may affect reliability. Therefore self-report measurements may be less suitable in case of cognitive dysfunction or severe mood
disturbance. When applying self-report measurements, the presence of
such factors could lead to unreliable information or loss of information.
It has been suggested that in these situations the use of proxies (for
example, partners, relatives, or close friends) to assess the situation of the
patient, should be considered.1 These considerations are relevant for multiple sclerosis (MS) because self-report measures are used in MS, and both
cognitive decline and severe mood disturbances may be present during the
course of the disease.2;3 These disorders could lead to invalid self reporting of quality of life,4-8 although there are also papers suggesting that in
cognitively impaired and depressed patients self-reports may be valid.9-12
Nevertheless, proxy measurements could be important in MS and useful
under certain circumstances.
We are not aware of any studies that have assessed systematically the
value and limitations of proxy measurements in MS. Of all available selfreport measurements that can be used in MS, the Multiple Sclerosis
Impact Scale (MSIS-29) is disease specific and has been rigorously evaluated for its psychometric properties.13 We therefore evaluated the use of
the MSIS-29, which measures physical and psychological disease impact,
in proxies. However, the MSIS-29 was not developed for use in proxies of
MS patients. Thus it is essential that the questionnaire is validated first by
using standard psychometric tests before using the scale to evaluate differences and agreement between patients and proxies.1
The focus of the present study was to evaluate the psychometric properties of the MSIS-29 when used by proxies of patients with MS.

METHODS
Study sample
For this study, partners of MS patients were asked to complete the MSIS29 as proxies. Partners were recruited in two ways. Firstly, they were
recruited through an ongoing study in MS patients at the outpatient clinic,
which required the presence of a healthy control. Those controls who were
partners of the patients were asked to participate in the present study by
completing the MSIS-29 during the initial visit and at the time of a sixmonth follow-up visit. Secondly, a subgroup of partners of patients who
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visited the outpatient clinic was asked to complete the MSIS-29 twice, with
a two-week interval, to measure test-retest reliability. The Expanded Disability Status Scale (EDSS), the Guy’s Neurological Disability Score
(GNDS), and the MS subtype were available for all patients. The medical
ethics committee of the VU University Medical Center approved the study
protocol. Informed consent was obtained from all participants.

Measures and procedures
The MSIS-29 is a 29-item measurement, which assesses the physical and
psychological impact of MS on affected individuals. It is a self-report
questionnaire consisting of 20 items and 9 items, respectively. Scores on
the individual items are added and then transformed to a 0-100 scale,
thereby generating two summary scores (for physical and psychological
impact). Higher scores indicate worse health.13 For this study the Dutch
version of the MSIS-29 was used, which is an in-house translation of the
original English version that was subsequently validated in a large study
across eight European countries.14 The partners were asked to complete
the MSIS-29 after being instructed to keep the following question in mind:
‘How do you think the patient experiences the impact of MS on his/her
life?’
Standard psychometric methods were used to evaluate the following
psychometric properties: data quality, scaling assumptions, acceptability,
reliability, responsiveness, and validity. Evaluation was done according to
the methods used in the Health Technology Assessment report of Hobart
et al.13 Table 1 gives a summary of the psychometric criteria that were
applied.13

Reliability
The MSIS-29 and instructions were given to the patient for the proxy to
complete at home. After a two-week interval the proxy received the MSIS29 for the second time by postal survey. Test-retest reliability was calculated by means of an intraclass correlation coefficient (ICC).

Responsiveness
A method to detect clinically important change over time is by comparing
change scores (baseline score minus follow-up score) with an external criterion of change, such as a transition question. This is also referred to as
the retrospective method.13;15;16 In this study we compared the change
scores of the MSIS-29 for the two domains, using the following transition
question: ‘When you compare the health status of the patient at this
moment with that of six months ago (baseline study), would you say that it
is: better, the same or worse?’ Although patients did not have an intervention, change could have been induced by the passage of time.15
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Table 1: Psychometric criteria
Psychometric property

Criteria

Data quality

– Missing items < 10%
– High % computable scale scores
– High item test-retest reliability: r ≥ 0.50

Scaling assumptions

–
–
–
–

Similar response option frequency distribution
Skewness between –1 and +1
Similar means and standard deviations
Similar and substantial item-total correlations: r > 0.30

Acceptability

–
–
–
–

Scores should span the full scale range
Mean scores should be around midpoint
Floor and ceiling effect < 20%
Skewness between –1 and +1

Reliability

– Cronbach’s α > 0.80
– Scale test-retest reliability (ICC) > 0.80

Responsiveness

– Correlation between change score and transition score should be high
– Clinically important difference: 0.5 = small, 1.0 = moderate, 1.5 = large

Validity
Internal validity
External validity

–
–
–
–
–

Moderate intercorrelation: r = 0.30-0.70
High correlation between MSIS-29 physical scale and EDSS
Low correlation between MSIS-29 psychological scale and EDSS
High correlation between MSIS-29 physical scale and GNDS
Low correlation between MSIS-29 psychological scale and GNDS

Group differences validity – Similar and low correlations between men and women
– Similar and low correlations for age
Hypotheses

– Mean physical MSIS-29 score for different groups of the EDSS score:
• MSIS-29 score (EDSS 0.0-3.5) < MSIS-29 score (EDSS 4.0-6.0)
• MSIS-29 score (EDSS 0.0-3.5) < MSIS-29 score (EDSS > 6.5)
• MSIS-29 score (EDSS 4.0-6.0) < MSIS-29 score (EDSS > 6.5)
– Mean physical MSIS-29 score for different groups of the GNDS score:
• MSIS-29 score (GNDS < 15) < MSIS-29 score (GNDS > 15)
– Mean physical and psychological MSIS-29 scores for different MS
subtypes:
• MSIS-29 score (RR) < MSIS-29 score (SP)
• MSIS-29 score (RR) < MSIS-29 score (PP)
• MSIS-29 score (SP) < MSIS-29 score (PP)

MSIS-29: Multiple Sclerosis Impact Scale
EDSS: Expanded Disability Status Scale
GNDS: Guy’s Neurological Disability Score
RR: Relapsing Remitting
PP: Primary Progressive
SP: Secondary Progressive
ICC: Intraclass correlation coefficient
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Responsiveness can then be determined in different ways. One method
is to calculate the correlation between the change scores and the transition
score; a high correlation indicates a greater responsiveness.13 Another
method is by calculating the minimum clinically important difference.
This is done by dividing the mean change score for improved/deteriorated
patients by the mean change score of unchanged patients. A change of 0.5
is considered to be small, 1.0 moderate and 1.5 large.13;15 Finally, effects
sizes (ES) were calculated by dividing the mean change score by the standard deviation of the admission score. Effect sizes are interpreted as small
at ES < 0.20, medium at ES = 0.50, and moderate at ES > 0.80.13

Validity
Internal validity was determined by calculating the intercorrelations
between the physical and the psychological domain. External validity was
examined by correlations between the two MSIS-29 domains and the EDSS
and GNDS. Group differences validity was assessed by comparing both
scales with variables such as age and sex.
Validity was also determined by comparing the mean MSIS-29 proxy
score between MS subtypes and weighing against patient scores on the
GNDS and the EDSS. The mean scores on the GNDS, EDSS, and the MSsubtype were divided into different groups and it was hypothesized that
the corresponding mean MSIS-29 proxy scores for these different groups
should differ significantly from each other. The GNDS score was divided
in two groups based on the median: < 15 and > 15. The EDSS score was
divided in three groups: EDSS 0.0-3.5, EDSS 4.0-6.0, and EDSS > 6.5. The
variable MS subtype was divided into three groups: relapsing remitting
(RR), secondary progressive (SP), and primary progressive (PP). Independent t-tests were done to compare the different groups. The mean
MSIS-29 proxy scores for GNDS and EDSS were compared only for the
physical domain as the GNDS and the EDSS do not have a psychological
domain. The MS subtype was compared for both domains, given that the
MS subtype may influence on the psychological impact of MS.
Table 1 shows the hypotheses, which were defined prospectively. Correlations were calculated for age and gender.

RESULTS
Study sample
In total, 62 partners were recruited as proxy for this study. Table 2 shows
the characteristics of patients and proxies.

Data quality
The results on data quality are shown in table 3. The percentage of missing data was low for both scales and the computable scale scores were
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Table 2: Characteristics of patients and proxies

Gender (n)
Female

Patients

Proxies

42

20
CHAPTER

Age (years)
Mean (SD)

48 (8.9)

49 (9.0)

Years since MS onset
Mean (SD)

13 (7.2)

–

Type of MS (n)
Relapsing remitting
Secondary progressive
Primary progressive
Other

28
21
11
2

–
–
–

EDSS (n)
0.0-3.5
4.0-6.5
≥ 6.5
missing

17
32
10
3

–
–
–

GNDS (n)
< 15
≥ 15
Missing

26
32
4

–
–

EDSS: Expanded Disability Status Scale
GNDS: Guy’s Neurological Disability Score

high. Scales could be calculated for at least 93.5%. Item test re-test was
0.87 for the physical domain and 0.83 for the psychological domain.

Scaling assumptions
Scaling assumptions are shown in table 3. Similar item means and standard deviations were found for both scales. Frequency distributions
showed to be symmetrical for both scales. Skewness for the physical scale
was between –1 and 1, but skewness for the psychological scale was
slightly out of range (+1.235). Item-total correlations for both scales were
high; the physical scale ranged from 0.55 to 0.85 and for the psychological
scale item-total correlations ranged from 0.41 to 0.86, both therefore fulfilling the correlation criterion (> 0.30). There was a definite scaling success of 50% and 44% for the physical and psychological scale, respectively.
Consequently, the criterion of 65% or larger was not satisfied.
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Acceptability
The score ranged from 0-91.3 for the physical scale and 0-91.7 for the psychological scale (table 3). The physical scale was slightly skewed (–0.231).
Floor and ceiling effects were small and did not exceed the predefined
maximum of 20%. Scale midpoints were near the middle and standard
deviations were almost equal.

Reliability
The internal consistency was high (table 3): 0.96 for the physical scale and
0.90 for the psychological scale. In all, 30 proxies completed both questionnaires for the test-retest study, which resulted in a test re-test reproducibility of 0.87 for the physical scale and 0.83 for the psychological
scale.
Table 3: Psychometric properties for the physical and psychological

MSIS-29 impact scales
Psychometric property

MSIS-29 physical

MSIS-29 psychological

Data quality
Item missing data (%)
Computable scale scores (%)
Item test-retest reliability (ICC)

0.5
93.5
0.87

0.1
98.4
0.83

Scaling assumptions
Item mean scores range
Item SD range
Item skewness range
Item-total correlation range

2.1 to 3.3
1.0 to 1.5
–0.499 to +0.742
0.55 to 0.85

1.8 to 2.9
1.1 to 1.4
+0.201 to +1.235
0.41 to 0.86

Acceptability
Observed scale score range
Mean scale score (SD)
Floor/ceiling effect %
Skewness

0 to 91.3
43.9 (24.2)
4.7 / 1.6
–0.231

0 to 91.7
32.7 (23.2)
1.6 / 1.6
0.459

Reliability
Cronbach’s α
Scale test-retest reliability (ICC)

0.96
0.87

0.90
0.83

0.07
0.05

0.24
0.02

0.6
0.2

0.8
1.1

Responsiveness
Correlation
Effect size
Clinically important difference:
– improved patients (n = 30)
– deteriorated patients (n = 7)
MSIS-29: Multiple Sclerosis Impact Scale
ICC: Intraclass correlation coefficient

02.6

01-03-2008

09:16

Pagina 27

Psychometric evaluation of the Multiple Sclerosis Impact Scale for proxy use

27

Responsiveness
The correlations between the change score and the transition score were
0.07 for the physical scale and 0.24 for the psychological scale (table 3).
The minimum clinically important change was small to moderate. The
effect sizes were minimal for both domains.
CHAPTER

Validity
Validity assessments are shown in tables 4 and 5. Internal validity was
moderate with an intercorrelation of 0.65 (table 4). The EDSS score
showed a higher correlation of 0.66 with the physical domain than with
Table 4: Pearson correlation for age, sex, EDSS, and GNDS scores with the

physical and psychological MSIS-29 impact scales
Variable

MSIS-29 physical

MSIS-29 psychological

Age
Sex
EDSS
GNDS
MSIS-29 psychological

0.07
0.09
0.66
0.69
0.65

0.29
0.13
0.25
0.56
1.0

MSIS-29: Multiple Sclerosis Impact Scale, EDSS: Expanded Disability Status Scale
GNDS: Guy’s Neurological Disability Score

Table 5: Validity
Hypothesised group differences for corresponding MSIS-29 scores
in groups of EDSS, GNDS, and MS subtype

P-value

EDSS
MSIS-29 score (EDSS 0.0-3.5) < MSIS-29 score (EDSS 4.0-6.0)
MSIS-29 score (EDSS 0.0-3.5) < MSIS-29 score (EDSS > 6.5)
MSIS-29 score (EDSS 4.0-6.0) < MSIS-29 score (EDSS > 6.5)

0.001
0.000
0.000

GNDS
MSIS-29 score (GNDS < 15) < MSIS-29 score (GNDS > 15)

0.000

MS subtype (physical)
MSIS-29 score (RR) < MSIS-29 score (SP)
MSIS-29 score (RR) < MSIS-29 score (PP)
MSIS-29 score (SP) < MSIS-29 score (PP)

0.001
0.001
0.584

MS subtype (psychological)
MSIS-29 score (RR) < MSIS-29 score (SP)
MSIS-29 score (RR) < MSIS-29 score (PP)
MSIS-29 score (SP) < MSIS-29 score (PP)

0.052
0.195
0.706

MSIS-29: Multiple Sclerosis Impact Scale, EDSS: Expanded Disability Status Scale
GNDS: Guy’s Neurological Disability Score
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the psychological domain. Correlation for GNDS with the physical
domain was slightly higher (0.69) than for the EDSS score. Both MSIS-29
scales show moderate correlations with age and gender. Table 5 shows the
hypothesised group differences with accompanying p-values. Independent t-tests were significant, except for the difference between the mean
MSIS-29 physical score (SP) and mean MSIS-29 physical score (PP). This is
also true for the group differences of the mean MSIS-29 psychological
scores per MS subtype.

DISCUSSION
The aim of this study was to evaluate the psychometric properties of the
MSIS-29 when used by proxies. Standard techniques were applied to evaluate data quality, scaling assumptions, acceptability, reliability, responsiveness and validity. This was done according to psychometric criteria
which were also used for the psychometric evaluation of the MSIS-29
when used in a patient sample.13
Psychometric properties were satisfactory for most of the criteria and
data quality was high. Scaling assumptions and acceptability were good
although the score did not span the full range for both domains and the
physical scale was slightly skewed. High values for reliability were found.
Responsiveness shows minimal effects sizes and poor correlations. This
might have reflected the fact that change was caused by natural progression over time rather than by a treatment effect following an intervention.
Natural progression may be harder to detect by proxies than the effect of a
treatment. Taking into account the relatively small sample size, we think
that these results concerning responsiveness should be interpreted with
caution.
The validity of the MSIS-29 was established in different ways. Correlation between the EDSS and the physical scale was high, which could be
expected since the EDSS measures disability. Correlations between the two
scales and the GNDS were both moderate, which is probably explained by
the fact that the GNDS contains questions on both physical and psychological topics. Correlations for both MSIS-29 scales and the variables age
and sex were low, indicating that neither scale was biased by these variables. Significant differences in mean MSIS-29 scores were found for the
different groups defined on the basis of GNDS, EDSS and MS-subtype.
Of all the 10 prior hypotheses, six were significantly confirmed, especially those referring to the physical domain. Partners of patients with an
EDSS score ≥ 6.5 scored significantly higher on the MSIS-29 physical score
than partners of patients with a low EDSS score of 0.0 to 3.5. Proxies
believed that patients with a high EDSS score experience a greater physical
impact of MS than patients with a lower EDSS score. The same can be said
about patients with a high GNDS score: partners of patients with a GNDS
score > 15 scored significantly higher on the MSIS-29 physical score than
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partners of patients with a GNDS score < 15. This shows that differences
in the EDSS score and the GNDS score are reflected in the MSIS-29 score
of proxies, and that the MSIS-29 measures what it is supposed to measure
when completed by proxies. The MSIS-29 physical score only differed
between the subtypes RR and SP and between RR and PP, indicating that
proxies do not make a distinction between the subtypes SP and PP. No significant differences were found between the MS subtypes on the psychological domain. Whether this is in line with the opinion of the patient
remains to be investigated.
A limitation of the present study in this respect is the lack of other quality of life measurements with psychological domains such as the 36-item
short form health survey (SF-36) and the general health questionnaire
(GHQ), which precludes direct comparisons. Other research showed that
proxies are better at detecting the more observable domains, like physical
problems, rather than the subjective domains, like psychological problems.17
Overall, the results showed resemblance with the psychometric properties when used by patients.13;18;19 In summary, our results indicate that the
MSIS-29 also is a reliable and valid instrument when used by proxies. This
creates a solid basis for further use of MSIS-29 proxy measurements in
MS. As a next step the relation between data on proxy versus self-reports
needs to be studied, focussing on factors that may affect agreement and
discrepancies.
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ABSTRACT
Background: The use of self-report measurements in clinical settings has
increased. The underlying assumption for self-report measurements is
that the patient understands the questions fully and is able to give a reliable judgement of his or her own health status. This might be problematic
in patients with limitations that interfere with reliable self-assessment
such as cognitive impairment or serious mood disturbances, as may be the
case in multiple sclerosis (MS). In these situations proxies may provide
valuable information, provided we can be certain that proxies and patients
give consistent ratings.
Objective: To examine whether MS patients with multiple sclerosis and
their partners agree on the impact of multiple sclerosis on the daily life of
the patient by using the Multiple Sclerosis Impact Scale (MSIS-29).
Methods: 59 patients with multiple sclerosis and their partners completed
the MSIS-29. Agreement was examined, comprehensively at scale score
levels and item functioning, using both traditional and less conventional
psychometric methods (Rasch analysis).
Results: Agreement between patients and partners was good for the physical scale, and slightly less but still adequate for the psychological scale.
Mean directional differences did not show significant systematic bias
between patients and proxies. Intraclass correlation coefficients (ICCs)
satisfied requirements for agreement, but were higher for the physical
scale (0.81) than the psychological scale (0.72). These findings were supported by Rasch analyses.
Conclusion: In this sample, albeit small, partners provided accurate estimates of the impact of multiple sclerosis. This supports the value of selfrating scales and indicates that partners might be useful sources of information when assessing the impact of MS on daily life of patients.
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INTRODUCTION
Health status assessment is becoming an increasingly important component of clinical research and findings often play an important role in medical decision-making. Data collection is mainly carried out by self-report
questionnaires, and the patients themselves are considered to be the most
appropriate source of information regarding their own health status.1
When regarding patients as the gold standard, we assume that they are
able to give a reliable assessment of their health status. Consequently, this
method of data collection may be less suitable for patients with insufficient communication or cognitive abilities. Furthermore, emotional factors may interfere with self-assessment of physical health status, which
may affect reliability. Applying self-report measurements in these patients
could lead to biased or unreliable information or loss of information.1;2
Therefore existing general health status measures should be used with
caution in patients experiencing these situations. However, it is in precisely these situations that we are most interested in assessing health status.
A recent Health Technology Assessment report supported by the
National Health Services in the UK carried out a systematic research of all
existing literature to identify the general health status measures that have
been validated in patients with cognitive impairment due to acquired brain
injury, explicitly including multiple sclerosis (MS).3 One of their suggestions for future research is that in these situations the use of proxies (e.g.
partners, relatives or close friends) to assess the situation of the patient
should be considered. They emphasise that health status measures first
need to be validated for use by proxies in certain populations and that the
instrument should be assessed for patient-proxy agreement.
In MS, both cognitive decline and severe mood disturbances may be
present during the course of the disease.4;5 Several self-report measurements have been developed to assess impairment and disability in MS. Of
all available self-report measurements, the Multiple Sclerosis Impact Scale
(MSIS-29) is both disease specific and rigorously evaluated for its psychometric properties.6-8 Although there have been several populations in
which proxy measurements have been investigated, such as the elderly,
patients with stroke, patients with cancer, and patients with Alzheimer’s
disease9-15, little is known about the use of proxy respondents in MS.
To examine the value of the use of proxies in MS, it is important to know
to what level proxies can accurately assess the impact of MS on the daily
life of the patient. The accuracy of proxy ratings is determined by the
extent to which proxy ratings correspond to those provided by patients
themselves.1;16 A psychometric evaluation of the MSIS-29, when used by
proxies, was carried out previously and the results were supportive
towards using the MSIS-29 in a proxy sample.17
This study aimed to examine the extent to which proxy ratings on the
MSIS-29 correspond to those provided by MS patients themselves.
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METHODS
Study sample
Patients with MS and their partners were recruited from an ongoing study
at the outpatient clinic at the VU University Medical Center (Amsterdam,
The Netherlands). This study also involved healthy controls. If the control
person was the partner of the patient, he or she was asked to participate in
this study on proxy measurements. The medical ethics committee of the
VU University Medical Center approved the study protocol. Informed consent was obtained from all participants.

Measures and procedures
Impact of MS on daily life was assessed by means of the MSIS-29. The
MSIS-29 is a 29-item self-report measurement, which assesses the physical and psychological impact of MS. These scales consist of 20 items and 9
items, respectively (table 1). Scores on the individual items are added and
transformed to a 0-100 scale, thereby generating two summary scores of
both scales. Higher scores indicate worse health.6 For this study the Dutch
version of the MSIS-29 was used, which is an in-house translation of the
original English version that was subsequently validated in a large study
across eight European countries.18
MS patients and their partners were asked to complete this questionnaire. Both groups were assessed on the same day and independently from
each other. The partners completed a modified version of the MSIS-29 in
which all items were phrased in the third person. They were instructed to
view the situation from the perspective of the patient and complete the
MSIS-29 keeping in mind the following question: ‘How do you think the
patient experiences the impact of MS on his/her life?’
Data on cognitive performance of the patients were collected using the
Brief Repeatable Battery of Neuropsychological Tests (BRB-N).4 The BRBN is a test battery consisting of five tests, each measuring a different area
of cognitive functioning, including verbal learning and memory, visuospatial learning, attention and concentration, information processing and
semantic verbal fluency.19 Mood status was assessed by means of the Hospital Anxiety and Depression Scale (HADS).20 The Expanded Disability
Status Scale (EDSS) and the MS subtype were available for all patients.21;22
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Table 1: Items of the MSIS-29 for the physical and psychological scale
Physical scale
In the past two weeks, how much has your MS limited your ability to…
1. Do physically demanding tasks?
2. Grip things tightly (e.g. turning on taps)?
3. Carry things?
In the past two weeks, how much have you been bothered by…
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Problems with balance?
Difficulties moving about indoors?
Being clumsy?
Stiffness?
Heavy arms and/or legs?
Tremor of the arms or legs?
Spasms in your limbs?
Your body not doing what you want it to?
Having to depend on others to do things for you?
Limitations in your social and leisure activities at home?
Being stuck at home more than you would like?
Difficulties in using your hands in everyday tasks?
Having to cut down the amount of time you spend on work or other daily activities?
Problems using transport (e.g. car, bus, train, taxi)?
Taking longer to do things?
Difficulties doing things spontaneously (e.g. going out on the spur of the moment)?
Needing to go to the toilet urgently?

Psychological scale
In the past two weeks, how much have you been bothered by…
21.
22.
23.
24.
25.
26.
27.
28.
29.

Feeling unwell?
Problems sleeping?
Feeling mentally fatigued?
Worries related to your MS?
Feeling anxious or tense?
Feeling irritable, impatient or short tempered?
Problems concentrating?
Lack of confidence?
Feeling depressed?
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Data analyses
For comprehensive evaluation of agreement, two complementary statistical approaches were applied: traditional methods and Rasch analyses.
Possible factors that could influence patient-proxy agreement were also
examined. Both the traditional analyses and the Rasch analyses were performed for the physical scale and the psychological scale of the MSIS-29.

Traditional methods
Agreement at scale score level
First, both mean absolute and directional differences between the two
groups were calculated. The mean absolute difference, which is irrespective of direction, can be used as an indicator of agreement.23 The mean
directional difference on the other hand is an indicator of possible systematic bias.24 Systematic bias can occur when proxies consistently report a
lower or higher impact of MS than the patients themselves. In this case
there can still be an excellent correlation between the two groups but a
poor agreement.25 Paired student’s t-tests were used to see whether the
mean directional differences were significantly different from zero and
thereby confirming systematic bias.24;26 The magnitude of possible systematic bias can be estimated by standardising the mean directional differences to their standard deviations (mean directional difference/SD of
difference). As this method is similar to calculating effect sizes (d) used in
paired t-tests it seems reasonable to apply the same classification: d = 0.20
indicates a small bias, d = 0.50 indicates a moderate bias, d = 0.8 indicates
a large bias.27
Secondly, the correlation between ratings of patients and partners was
examined using two-way random intraclass correlation coefficients
(ICCs). ICCs are preferable to Pearson’s correlation coefficients, as an ICC
accounts for systematic mean differences and this will give a chance corrected index of agreement at individual level.24;28 Standards for interpreting ICC values are arbitrary but one can apply the standard reliability criteria of > 0.70 meaning adequate and > 0.80 is preferred.24;29;30
Agreement at item level
Agreement at item level was examined by calculating the percentages of
exact agreement and global agreement between patient-partner pairs.
Exact agreement is the percentage of patient responses identical to the
responses of the proxy (e.g. both patient and proxy score 1 on item 12).
Global agreement refers to the percentage of agreement in one response
category in both directions (e.g. the patient scores 2 on item 12 and the
proxy scores 1, 2 or 3 on this item).24
The patterns of (dis)agreement at item level were visualised to determine whether these would vary between patients and partners as a function of the impact of MS. The differences between each patient-proxy pair
were plotted against the mean score on the MSIS-29. The horizontal line
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through the zero ordinate represents perfect agreement between the
patient and their partner. A score above the zero line indicates that the
partner has a higher score on the MSIS-29 than the patient. A score below
this line indicates that the patient scored higher on the MSIS-29.31

Rasch analysis
Besides the more conventional ways of looking at agreement the data were
also evaluated with the Rasch model, using the Rasch analysis package
RUMM2020.32 Rasch analysis has the advantage of enabling the assessment of agreement at both scale and item level. This is because a Rasch
analysis of rating scale data generates, amongst other things, two important statistics: a person location and an item location. The person location
is an estimate of the person’s disability. The item location is an estimate of
the item’s difficulty.33;34
We examined agreement at the MSIS-29 scale score level to determine
the extent to which patient-partner couples agreed on the physical and
psychological impact of MS for the patient. Here we plotted person locations generated by the Rasch analysis of patients’ MSIS-29 responses
against the person locations generated by the Rasch analysis of proxy
MSIS-29 responses.
We examined agreement at the item level to determine the extent to
which patient-partner couples agreed on the difficulty of each item. To do
this we plotted the locations of the individual items generated by Rasch
analysis of the patients and proxy data.

Factors affecting agreement between patients and partners
Different variables that could have an influence on agreement were investigated. These variables included: cognition, mood, disability of the
patient, and sex of the proxy. For each variable the sample was divided into
different subgroups, according to variable-specific criteria. Subsequently,
the mean directional differences between patients and proxies were calculated for the corresponding MSIS-29 scores in each subgroup. Analyses of
variance were carried out to see if these subgroups differed significantly
from each other. In addition, ICCs for each subgroup were calculated.
The EDSS score of the patient was divided according to the following
classification: 0.0-3.5, 4.0-6.0, 6.5-8.0. Possible influence of mood was
investigated by dividing the sample into subgroups defined by the HADS
score. The following criteria were used: ≤ 7 = no clinically levels of anxiety
and depression, 8 – 10 = clinically borderline, ≥ 11 = clinically definite levels of anxiety and depression.35 To investigate the influence of cognitive
functioning, the sample was divided into three subgroups: normal BRB-N
scores, 1 or 2 abnormal BRB-N scores, and 3 or more abnormal BRB-N
scores. Cognitive dysfunction on one of the tests was defined as one standard deviation below the mean reported for healthy subjects.36 Finally, the
sample was divided according to sex of the proxy.
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RESULTS
Study sample
Table 2 displays the characteristics of the patients and proxies, the total
scores on the physical and psychological scale of the MSIS-29, and the number of patients in each subgroup of the EDSS, the HADS and the BRB-N.
Table 2: Characteristics of patients and proxies
Patients

Proxies

Total
Female (n)

59
41

59
19

Age (years)
Mean (SD)

48 (8.9)

49 (9.0)

Years since MS onset
Mean (SD)

13 (7.2)

–

Type of MS (n)
Relapsing remitting
Secondary progressive
Primary progressive
Other

25
21
11
2

–
–
–
–

MSIS-29
Physical scale (mean (SD))
Psychological scale (mean (SD))

42.1 (24.1)
29.0 (22.6)

42.0 (25.8)
33.3 (22.6)

EDSS (n)
0.0-3.5
4.0-6.0
6.5-8.0

18
30
11

–
–
–

HADS (n, depression/anxiety)
≤7
8-10
≥ 11

42/37
7/10
10/12

–
–
–

BRB-N (n)
0 abnormal scores
1-2 abnormal scores
≥ 3 abnormal scores
Missing

17
23
17
2

–
–
–
–

MSIS-29: Multiple Sclerosis Impact Scale
EDSS: Expanded Disability Status Scale
HADS: Hospital Anxiety and Depression Scale
BRB-N: Brief Repeatable Battery of Neuropsychological Tests
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Data analyses
Patient-proxy agreement for the physical scale
Agreement at scale score level
Table 3 shows the results of the traditional analyses on agreement between
patients and their partners. The mean absolute difference of the physical
scale was 10.0 ± 11.6. The mean directional difference on the physical
score was minimal (0.8 ± 15.3) and there was no evidence for systematic
bias (d = 0.1). The ICC showed good agreement (0.81).
Table 3: Proxy-patient agreement on the MSIS-29 at scale score level and at item level
Scale score level
MSIS-29

Item level

Absolute
Directional
difference
difference*
(Mean ± SD) (Mean ± SD)

P value

d

ICC

Exact
agreement %

Global
agreement %

Physical scale

10.0 ± 11.6

0.8 ± 15.3

0.679

0.1

0.81

47.4

83.1

Psychological
scale

13.1 ± 11.6

4.4 ± 17.0

0.054

0.3

0.72

44.6

82.5

* Proxy minus patient: positive scores indicate the proxy scores are higher than patient scores.
MSIS-29: Multiple Sclerosis Impact Scale, SD: standard deviation, ICC: intraclass correlation coefficient, d: effect size

Figure 1 displays the person locations of the individual patient-partner
couples for the physical scale, which were generated by Rasch analysis.

Figure 1: Person locations for patients and proxies on the physical scale
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The identity line represents perfect agreement between the individual
patient-partner couple on the physical impact of MS on daily life. Values
on this line represent that the patient-partner couple had the same score
on the physical scale. Values above this line indicate that proxies had a
higher score on the physical scale and values below this line indicate that
proxies had a lower score than the patients. Reliability analyses of the person locations for patients and proxies showed an ICC of 0.90.
Agreement at item level
An exact agreement of almost 50% was seen between patient and proxies
(table 3). Figure 2 illustrates the agreement between patients and their
partners as a function of the average of each pair of scores.

Figure 2: Differences between proxies and patients for the physical scale score

The scatter plots of the physical MSIS-29 score show the largest disagreement at a score of 60 on the MSIS-29. Smaller differences were found at
the lower levels of impact of MS. The item locations of patients plotted
against the item locations of the proxies for the physical scale, which were
generated by Rasch analysis, are shown in figure 3. The identity line represents perfect agreement on the difficulty of items. All items, with exception of items 2, 6 and 18, are located within the 95% confidence interval
(CI).
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Figure 3: Item locations for the physical scale for patients and proxies

Patient-proxy agreement for the psychological scale
Agreement at scale score level
Scores on the psychological scale show a slightly larger mean absolute difference of 13.1 ± 11.6 (table 3). The mean directional difference for the psychological scale (4.4 ± 17.0) showed a tendency for systematic bias with a
p-value of 0.054. The magnitude of the difference between scores on this
scale was moderate (d = 0.3). The ICC of 0.72 was lower than for the physical scale but this is still classified as adequate agreement.29
The person locations of the individual patient-partner couples for the
psychological scale, which were generated by Rasch analysis, are displayed in figure 4. Again, the identity line represents perfect agreement
between the individual patient-partner couple on the psychological impact
of MS on the daily life. Reliability analyses of the person locations for
patients and proxies showed an ICC of 0.71.
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Figure 4: Person locations for patients and proxies on the psychological scale

Agreement at item level
Exact and global agreement on the psychological scale was 44.6% and
82.5%, respectively (table 3). In comparison with the scatter plot of the
physical scale, the scatter plot of the psychological scale showed larger
disagreement in the lower categories of the MSIS-29 (figure 5).

Figure 5: Differences between proxies and patients for the psychological scale score
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Figure 6 shows the item locations of patients plotted against the item
locations of the proxies for the psychological scale, which were generated
by Rasch analysis. Six of the nine psychological items were located inside
the 95% CI. The largest disagreement on item difficulty was seen for item
24. The item locations of the psychological scale are positioned in the
higher item location region when compared to the item location of the
physical scale.

CHAPTER

Figure 6: Item locations for the psychological scale for patients and proxies

Factors affecting agreement between patients and partners
Analysis of variance showed no considerable differences between the
three subgroups of the EDSS. Results did show a decrease in ICC when the
EDSS increased (EDSS 0.0-3.5, the ICC was 0.78 for both scales; EDSS
4.0-6.0, the ICC was 0.64 for both scales; and EDSS 6.5-8.0, the ICC was
0.74 for the physical scale and 0.27 for the psychological scale).
The subgroups of the HADS showed no significant differences between
the mean directional differences for patients and proxies and ICCs
remained constant. No significant differences were found between the
subgroups of the BRB-N scores. ICCs > 0.80 were seen in the group of
normal BRB-N scores. Slightly lower ICCs were seen in the groups with
abnormal BRB-N scores. Moderate systematic bias was seen on the psychological scale of the MSIS-29 for female proxy respondents (–8.37 ±
17.1, p = 0.047, d = 0.5).
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DISCUSSION
The purpose of this study was to investigate the accuracy of proxy ratings
on the impact of MS. This could be important in situations when patients
might not be able to provide reliable information about their health status
due to communication problems, cognitive dysfunction or emotional
problems. To use proxies instead of patients, proxy ratings need to be reliable and therefore accurate. The accuracy of proxy ratings is determined
by the extent to which proxy ratings agree with responses provided by
patients themselves.
Agreement between responses on both scales of the MSIS-29 was investigated by means of several statistical methods, both traditional and less
conventional (Rasch analyses). There have been few comparisons
betweens these two methods and it is important to know if they come to
similar conclusions.
Results on the physical scale showed that on group level the mean
directional difference was very small, indicating that systematic bias was
not present. Intraclass correlations showed good agreement. Both exact
agreement and global agreement were high. These findings are in concordance with several other studies investigating agreement on health status.
Good agreement on the physical impact of disease can be explained by the
fact that physical health is relatively easy to observe for the proxy.1;2;9 These
findings were supported by Rasch analyses. Agreement on the physical
scale score showed an ICC of 0.90, which implies that patients and proxies
come to similar conclusion about the impact of MS on the daily life of the
patient. Nevertheless, substantial individual differences may be encountered. Agreement on item level displayed that, with the exception of three,
all items were located within the 95% CI. This indicates that proxies and
patients come to similar conclusion about the difficulty of the items on the
physical scale. This also provides evidence to support the stability of the
MSIS-29. However, these results do not exclude the possibility of finding
relevant differences on certain items between individual patients and
proxies (figures 2 and 5).
The data showed slightly larger disagreement on the psychological
scale. Mean absolute and directional differences on group level were
larger than those on the physical scale and systematic bias was moderate.
These findings are consistent with proxy measurements done earlier in
other patients’ samples. Proxies tend to be less accurate than patients
when it comes to the more subjective, less observable questions.1;2;9;15;37
The scatter plot of the psychological scale shows larger disagreement in
the lower MSIS-29 score regions in comparison with the scatter plot of the
physical scale. ICCs were lower but still satisfied published requirements
for inter-rater reliability. Exact and global agreement were slightly lower
than the physical scale. The findings on the psychological scale were also
supported by Rasch analyses. Lower, but adequate agreement, was seen
on the psychological scale score with an ICC of 0.71. At the item level of
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the psychological scale Rasch analyses showed that, with exception of
three items, all items were located in the 95% CI, indicating statistically
adequate agreement about item difficulty. The lack of agreement for these
three items indicates that patients and proxies differ on the difficulty of
the item. The source of this disagreement is hard to define but may be
related to differences in the interpretation of the item.
Several factors that could possibly influence patient-partner agreement
were examined. An effect of disability on the agreement on the psychological scale was noted; an increase in EDSS score resulted in a decrease of the
ICC on the psychological scale. Lower patient-proxy agreement for
patients with higher physical disability was also seen in other studies.23;38
In contrast to male proxy respondents, female proxy respondents seemed
to consistently overestimate the psychological impact of MS. However,
there is no consensus regarding influence of sex on agreement, and our
finding should therefore be considered with caution. Other evaluated factors (cognition and mood) did not seem to influence agreement.
In general, our findings show that the agreement between patients and
proxies was good on both scales, although agreement on the physical
scale was slightly higher than the psychological scale. It should be noted
that the findings of this study are based on the use of partners as proxies.
Whether these results are also applicable for other proxies, such as healthcare providers, remains to be investigated. A limitation of this study is the
small sample size. This resulted in even smaller groups of patients who
suffered from cognitive problems and mood disturbances. The finding
that cognitive functioning and mood did not seem to influence the agreement should therefore be interpreted with caution. Future research focusing on proxy measurements in larger and/or more cognitively impaired
patient samples is needed.
In conclusion, taking the limitations into account, this study demonstrates that the agreement on the physical and the psychological impact
between patients and their partners when using the MSIS-29 was adequate
and that proxies might be useful sources when assessing impact of MS.
Moreover, the good agreement between proxies and patients supports the
value of self-rating scales in clinical research.
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ABSTRACT
Background: The use of self-report measurements in clinical settings is
increasing. However, in patients with limitations that interfere with reliable self-assessment such as cognitive impairment or mood disturbances,
as may be the case in multiple sclerosis (MS), data collection might be
problematic. In these situations, information obtained from proxy
respondents (e.g. partners) may replace self-ratings. The aim of this study
was to examine the value of proxy ratings at separate points in time and to
assess patient-proxy agreement on possible changes in disease impact of
MS.
Methods: Fifty-six MS patients and their partners completed the Multiple
Sclerosis Impact Scale (MSIS-29) at baseline and follow-up, two years
later. Patient-proxy agreement was assessed at both time points by calculating intraclass correlation coefficients (ICCs), exact and global agreement and the mean directional differences between groups. Agreement of
change over time was assessed by calculating ICCs between change
scores. In parallel, global ratings of both patients and proxy respondents
of the extent to which the patient had improved or deteriorated over the
past two years were collected to validate possible changes on the MSIS-29.
Results: At both time points, agreement on the physical scale was higher
than agreement on the psychological scale (ICCs at baseline were 0.81 for
the physical scale and 0.72 for the psychological scale; at follow-up, the
ICC values were 0.86 and 0.65 respectively). At follow-up, statistically significant mean differences between patients and proxies were noted for the
physical scale (–4.8 ± 12.7, p = 0.006) and the psychological scale (–8.9
± 18.8, p = 0.001).Agreement between change scores on the MSIS-29 was
fair (ICC < 0.60). Our analyses suggest that the validity of measuring
changes over time might be better for proxy respondents compared to
patients.
Conclusions: Proxy respondents could act as a reliable source of information in cross-sectional studies. Moreover, results suggested that agreement on change over time might be better for proxy respondents compared to patients. Although this remarkable finding should be interpreted
cautiously because of several limitations of the study, it does plead for further investigation of this important topic.
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INTRODUCTION
Outcomes of health status measurements are becoming increasingly
important in evaluating the treatment effect of clinical trials and could
potentially play an important role in medical decision-making. Health status measurements can be used to measure cross-sectional differences in
health status between patients at a certain point in time or longitudinal
changes in health status within patients over a period of time.1 Data collection is mainly performed by using self-report questionnaires to capture
the patient’s perspective. In recent years, several self-report measures have
been developed to assess impairment and disability of Multiple Sclerosis
(MS). Of those available, the Multiple Sclerosis Impact Scale (MSIS-29) is
both disease specific and rigorously evaluated for its psychometric properties.2-4 The MSIS-29 measures the disease impact of MS on daily life of MS
patients.
Although it is generally agreed that the patient is the best rater of their
own health status, conditions such as cognitive impairment or mood disturbance might lead to inaccurate self-report or even loss of information
due to missing data. This could result in data which are not representative
for the patient population of interest. Exclusion of such patients, a sometimes chosen approach, may cause bias in the assessment of health status.
In MS, cognitive impairment is an important issue.5 Research has
shown that cognitive deficits are present in 40 to 60 percent of MS
patients.5;6 During the different disease stages and subtypes of MS, variable cognitive profiles are seen and disturbances may start already early in
the disease, even before serious physical disability has developed.5;7 Mood
disturbances (depression and anxiety) may also occur during the disease
course of MS. Depression is common in approximately half of the MS
patients.8 Anxiety disorders present themselves in about 36% of the MS
patients.9 The frequent use of self-report measurements and the common
presence of cognitive impairment and mood disturbances could cause a
problem in MS research.
A possible solution for this problem might be the incorporation of a
third person, a so-called proxy respondent who can provide information
on the health status of the patient that otherwise would be inaccurate or
even lost.10 The use of proxy respondents is based on the assumption that
a proxy respondent is capable of assessing the values and preferences of
the patient. Besides this, the proxy respondent should be able to identify
any changes that might occur over time in the patient’s view.11 So far, little
is known about the value of proxy respondents in MS. A previously performed cross-sectional study on patient-proxy agreement in a small MS
sample indicated that partners might be useful sources of information
when assessing the impact of MS on daily life of patients.12 Although this
is an important finding, the stability of these findings over time remains
to be investigated. The validity of measuring changes over time in a longitudinal setting, for example in clinical trials in which the effect of treat-
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ment is assessed over time, is especially important. Several studies have
examined patient-proxy agreement on change over time in a longitudinal
setting, but diverse results were reported.13-19 Sneeuw et al. provided support for the responsiveness to change of significant others and health care
providers.15;18 A few studies indicated an improvement of patient-proxy
agreement over time when patients improved or became stable over
time.13;14;19 Yet, other studies reported contrary results by showing poor
patient-proxy agreement on changes over time.16;17 Until now, no longitudinal studies on patient-proxy agreement were performed in MS.
The objective of this study was to examine patient-proxy agreement on
the disease impact of MS on daily life at two separate points in time, and to
assess patient-proxy agreement on possible changes between those two
time points.

METHODS
Study design
This prospective longitudinal cohort study was conducted at the MS Center of the VU University Medical Center (Amsterdam, The Netherlands).
Data was collected at baseline and two years after baseline. The medical
ethical committee of the VU University Medical Center approved the study
protocol and informed consent was obtained from all participants prior to
participation.

Measures and procedures
Baseline
At baseline, patients and proxy respondents were recruited from an ongoing study at the MS Center. This was a case-control study in Dutch MS
patients and matched healthy controls to examine whether serum vitamin
D levels are associated with the risk of MS. Inclusion criteria for both
patients and healthy controls were: written informed consent and age
between 18 and 75 years. Exclusion criteria included (medical) conditions
that were thought to highly influence the serum concentrations of vitamin
D metabolites. In addition, healthy controls should have a negative family
history regarding MS. In case the healthy control person was the partner of
the patient, he or she was asked to participate as a proxy respondent in the
present study.
Both patients and proxy respondents were asked to complete the MSIS29. This was done independently from each other in separate rooms to
avoid possible discussion between patients and proxy respondents. The
MSIS-29 is a self-report measurement which assesses the physical and
psychological impact of MS on daily life. Both subscales consist of 20
items and 9 items, respectively. Scores on the individual items are added
and transformed to a 0-100 scale, thereby generating two summary scores
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of both scales. Higher scores indicate worse health.2 High values for testretest reliability were found in the initial validation of the MSIS-29, which
support use in longitudinal studies (intraclass correlation (ICC) of 0.94
and 0.87 for the physical scale and the psychological scale, respectively). A
possible interpretation of MSIS-29 scores could be to categorise scores of
0-19 as ‘no problems’, 20-39 as ‘few problems’, 40-59 as ‘moderate problems’, 60-79 as ‘quite a few problems’ and 80-100 as ‘extreme problems’.20 For this study, the Dutch version of the MSIS-29 was used, which
is an in-house translation of the original English version that was subsequently validated in a large study across eight European countries.21
The partners completed a modified version of the MSIS-29 in which all
items were phrased in the third person perspective. The proxy respondents were instructed to assess the patient as the proxy thought the patient
would rate his or herself.22 They had to complete the MSIS-29 keeping in
mind the following question: ‘How do you think the patient experiences
the impact of MS on his/her life?’ A psychometric evaluation of the MSIS29, when completed by proxy respondents, was previously performed and
the results were supportive towards using the MSIS-29 in a proxy sample.23 Test re-test reliability showed an ICC of 0.87 for the physical scale
and an ICC of 0.83 for the psychological scale.
Additionally, data on disability, mood and cognition, were collected in
the patient sample to investigate possible influence of these factors on
mean differences between patients and proxy respondents. Cognitive performance was assessed by applying the Brief Repeatable Battery of Neuropsychological Tests (BRB-N).5;24 The BRB-N is a test battery consisting
of five tests, each measuring a different area of cognitive functioning,
including verbal learning and memory, visuospatial learning, attention
and concentration, information processing and semantic verbal fluency.
The Hospital Anxiety and Depression Scale (HADS) was used to assess the
mood status of the patient. The HADS is a 14-item screening instrument
which is used to screen for possible anxiety disorders and depression. It
contains two 7-item scales: one for anxiety and one for depression both
with a score range of 0-21.25 Both domains were used to define the mood
status of the patient. A trained doctor assessed neurological impairment
and disability with the Expanded Disability Status Scale (EDSS).26 MS subtype was available for all patients.
Follow-up
Two years after baseline assessment, patients and proxy respondents were
contacted again and invited to participate in the follow-up study. According to the preference of the patient, the visit was scheduled at the MS Center or a trained medical student visited the patient and partner at home.
During assessment, both patient and proxy respondent completed the
MSIS-29 and data on mood status of the patient was collected by the
HADS. The proxy respondent was asked to complete the MSIS-29 in a separate room of the house. Although the aim was that the partner was pres-

53

CHAPTER

4

04.6

01-03-2008

10:00

Pagina 54

54

Proxy measurements in Multiple Sclerosis

ent during the follow-up visit, this was not always possible. When the
partner was not present, the questionnaires were given along with the
patient to take home or were left after the home visit with explicit instructions that they had to complete the questionnaires independently from the
patient. Due to practical restrictions the BRB-N was not performed at follow-up. In the case of a home visit, the EDSS score was assessed by using
an interview-based questionnaire. This interview-based questionnaire was
developed for patients who are unable to continue visiting the outpatient
clinic for follow-up measurement in longitudinal studies or clinical trials.27
Additionally, global ratings of both patients and proxy respondents of
the extent to which the patient stayed stable, improved or deteriorated
over the past two years, were collected to validate possible changes on the
MSIS-29. These ratings were collected by using a so-called ‘transition
question’, which requires the subject to compare their prior health status
to their current situation.28 In this study, patients were asked: ‘How do you
feel, regarding to your MS, in comparison to two years ago?’ Answer categories included the following items: ‘a lot worse’ – ‘worse’ – ‘the same’ –
‘better’ – ‘a lot better’. The proxy respondent was also asked how they
thought the patient felt in comparison to two years ago.

Data analyses
Patient-proxy differences and agreement at baseline and follow-up
The data were initially analysed separately for baseline and follow-up for
which several statistical strategies were used.
First, mean differences (mean patient scores minus mean proxy scores)
between both groups were calculated for both scales to get insight in the
direction and magnitude of these differences. Paired student’s t-tests were
used to examine whether these differences were statistically significant
and would therefore provide evidence of systematic over- or underreporting by one group. Such systematic bias can occur when, for example,
proxy respondents consistently report a lower or higher impact of MS than
the patients themselves. In this case there can still be an excellent correlation between the two groups but a poor agreement. In line with other literature on proxy measurements, the effect size (d) was used to estimate the
magnitude of the systematic differences.29 The effect size can be estimated
by standardising the mean differences to their standard deviations (mean
directional difference/SD of difference). Since this method is similar to
calculating effect sizes (d) used in paired t-tests it seems reasonable to
apply the same classification: d = 0.20 indicates a small bias, d = 0.50 indicates a moderate bias, d = 0.8 indicates a large bias.29
Patient-proxy agreement was also examined by calculating the correlation between ratings of patients and proxy respondents. An appropriate
statistic is the intraclass correlation coefficient (ICC), which is calculated
as the ratio of the variance between subjects (variance of interest) and the
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total variance.30 For this study the two-way random model for absolute
agreement was used.31 Standards for interpreting ICC values are arbitrary
but one can apply the standard reliability criteria of an ICC > 0.70, which
is adequate and an ICC > 0.80 is preferred.32 In addition, patient-proxy
agreement was assessed by calculating the percentages of exact agreement
and global agreement on responses between patient-partner pairs. Exact
agreement is the percentage of patient responses identical to the
responses of the proxy (e.g. both patient and proxy respondent score 2 on
item 12). Global agreement refers to the percentage of agreement within
one response category in both directions (e.g. the patient scores 2 on item
12 and the proxy respondent scores 1, 2 or 3 on this item).30
Patient-proxy agreement on change over time
To evaluate patient-proxy agreement on change over time, mean change
scores (follow-up minus baseline) on the MSIS-29 were calculated for
both patients and proxy respondents. Subsequently, agreement on possible change over time was assessed by calculating ICCs between the mean
change scores.
Next, the items of the transition questions were dichotomised into
patients who deteriorated (‘a lot worse’ – ‘worse’) and those who did not
(‘the same’ – ‘better’ – ‘a lot better’). The latter group is in the remainder
of this paper indicated as ‘stable’. The same was done for proxy respondents who thought the patients deteriorated or stayed ‘stable’ over the last
two years. A Kappa coefficient (κ) was calculated to assess a chance corrected agreement for the transition ratings of both groups.
Finally, both patient and proxy samples were divided according to the
dichotomous transition question (deteriorated – stable). Again, change
scores were calculated for both groups in order to see if the change scores
on the MSIS-29 were in concordance with the transition ratings.
Factors affecting patient-proxy differences
Different variables that could have influenced on patient-proxy differences
at baseline and follow-up were investigated. These variables included: disability, mood, cognition of the patient and gender of the proxy respondent. For each variable the sample was divided into different subgroups,
according to variable-specific criteria. Subsequently, the mean directional
differences between patients and proxy respondents were calculated for
the corresponding MSIS-29 scores in each subgroup. One-way ANOVA
analyses were performed to see if these subgroups differed significantly
from each other.
The EDSS score of the patient was divided according to the following
classification: 0.0-3.5; 4.0-6.0; 6.5-8.0. Possible influence of mood was
investigated by dividing the sample into subgroups defined on the HADS
score. The following criteria were used: ≤ 7 = no clinically levels of anxiety
and depression; 8 – 10 = clinically borderline; ≥ 11 = clinically definite levels of anxiety and depression.33 In order to see if cognitive impairment was
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of influence, the sample was divided into three subgroups: normal BRB-N
scores, 1 or 2 abnormal BRB-N scores and 3 or more abnormal BRB-N
scores. Cognitive impairment on one of the tests of the BRB-N was
defined as two standard deviations below the mean reported for healthy
subjects.5;24 Although there is no universal consensus of how to define or
diagnose cognitive impairment in MS, the frequently used criteria of three
or more abnormal tests scores on the BRB-N was used to define cognitive
impairment.34 Finally, the sample was divided according to the gender of
the proxy.

RESULTS
Study sample
Follow-up data was available for 56 of the 59 patient-proxy couples. Reasons for ‘lost to follow-up’ were that two patients were reluctant to participate due to their busy schedules and one patient was withdrawn from the
study by his partner due to severe cognitive impairment of the patient. The
patients and proxy respondents had a mean follow-up duration of 750
days, which equals a time period of 2.06 years (range years: 1.8 – 2.3, SD =
36.2 days). All patients and proxies were living together, except for one
couple. This couple lived together only during weekends; on the other
days of the week the patient stayed in a rehabilitation center.
Table 1 lists the characteristics of the patients and proxy respondents,
the mean total scores on the physical and psychological scale of the MSIS29 and the number of patients in each subgroup of the EDSS, the HADS
and the BRB-N at baseline and follow-up.
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Table 1: Characteristics of patients and proxy respondents at baseline and follow-up
Baseline

Follow-up

Patients

Proxy
respondents

Patients

Proxy
respondents

Total
Female (n)

59
41

59
19

56
40

56
17

Age (years)*

47.8 (8.9)

49.2 (9.0)

50.6 (9.1)

52.4 (9.9)

Years since MS onset*

12.8 (7.2)

–

14.8 (7.4)

–

Type of MS (n)
Relapsing remitting
Secondary progressive
Primary progressive
Other

28
19
10
2

–
–
–
–

26
18
10
2

–
–
–
–

MSIS-29
Physical scale*
Psychological scale*

42.0 (24.1)
29.0 (22.6)

42.8 (25.8)
33.3 (22.5)

45.1 (25.3)
30.1 (23.5)

50.0 (25.8)
39.0 (24.4)

EDSS (median)

4.5

–

5.5

–

HADS (n, depression/anxiety)
≤7
42/37
8-10
7/10
≥ 11
10/12

–
–
–

–
–
–

–
–
–

BRB-N (n)
0 abnormal scores
1-2 abnormal scores
≥ 3 abnormal scores
Missing

–
–
–
–

–
–
–
–

–
–
–
–

46
6
5
2

* Values are mean (SD)
MSIS-29: Multiple Sclerosis Impact Scale
EDSS: Expanded Disability Status Scale
HADS: Hospital Anxiety and Depression Scale
BRB-N: Brief Repeatable Battery of Neuropsychological Tests
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Data analyses
Patient-proxy differences and agreement at baseline and follow-up
Table 2 shows the mean directional differences between patients and
proxy respondents and values of agreement, at baseline and follow-up.
Table 2: Patient-proxy differences and agreement on baseline and follow-up

Baseline
(n=59)

Follow-up
(n=56)

MSIS-29

Directional
differencea
(Mean ± SD)
(95% CI)

d

ICC
(95% CI)

Exact
agreement
(%)

Global
agreement
(%)

Physical scale

–0.8 ± 15.3
(–4.9-3.2)

0.1

0.81
(0.70-0.88)

47.4

83.1

Psychological scale

–4.4 ± 17.0
(–8.7-0.1)

0.3

0.72
(0.55-0.82)

44.6

82.5

Physical scale

–4.8 ± 12.7b
(–8.2-1.4)

0.4

0.86
(0.76-0.92)

43.4

82.6

Psychological scale

–8.9 ± 18.8b
(–14.0-3.9)

0.5

0.65
(0.42-0.79)

38.1

81.0

a

Patient minus proxy respondent: negative scores indicate that the proxy scored higher than the patient
Statistically significant difference between mean score of patient and proxy groups (P<0.05)
MSIS-29: Multiple Sclerosis Impact Scale, SD: standard deviation, ICC: intraclass correlation coefficient,
d: effect size, CI: confidence interval
b

At baseline, the mean directional difference on the physical score was
minimal (–0.8 ± 15.3) and there was no evidence for systematic bias
(d = 0.1). The mean directional difference for the psychological scale was
–4.4 ± 17.0, but this difference was not statistically different. At follow-up,
statistically significant mean differences were seen for the physical scale
(–4.8 ± 12.7, p = 0.006) and the psychological scale (–8.9 ± 18.8, p =
0.001). However, both scales showed moderate systematic bias. ICCs for
the physical scale were larger than 0.80, at baseline and follow-up. At both
time points, the ICC for the psychological scale was lower than the ICC for
the physical scale: 0.72 at baseline and 0.65 at follow-up. At baseline,
there was an exact agreement of 47.4% on the physical scale and 83.1 % of
the patients and proxy respondents answered within one adjacent category. Exact and global agreement for the psychological scale was 44.6%
and 82.5%, respectively.
At follow-up, the average proportion of exact agreement on the physical
scale was 43.3% and global agreement was 82.6%. Identical responses
were seen for 38.1% of the patients and proxy respondents and 81.0%
responded within one adjacent category.
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Patient-proxy agreement on change over time
Table 3 shows the mean change scores (follow-up minus baseline) for
both scales, in both groups. Positive scores indicate a higher mean scale
score on the MSIS-29 at follow-up. Change scores for both patients and
proxy respondents were positive, indicating a higher score on the MSIS-29
at follow-up. Patients had a mean change score of 3.0 ± 13.5 on the physical scale. A small mean change score was seen on the psychological scale
(1.0 ± 16.4). The change scores for the proxy respondents on the physical
and the psychological scale were 7.1 ± 16.6 and 5.6 ± 22.5, respectively.
The mean change scores of the proxy respondents on both scales
appeared to be larger than the mean change scores of the patient sample.
However, independent t-test showed that these differences were not statistically significant (p ≥ 0.05).
ICCs between the mean change scores are displayed in the last line of
table 3; poor agreement (ICC = 0.30; 95% CI: 0.06-0.53) was seen for the
physical scale and fair agreement was seen for the psychological scale
(ICC = 0.42; 95% CI: 0.19-0.61).
Table 3: Change scores on both scales of the MSIS-29
Δ MSIS-29 physical scalea
(mean ± SD)

Δ MSIS-29 psychological scalea
(mean ± SD)

Patient

3.0 ± 13.5

1.0 ± 16.4

Proxy

7.1 ± 16.6

5.6 ± 22.5

0.30
(0.06-0.53)

0.42
(0.19-0.61)

ICC Δ MSIS-29 (95% CI)
a

Mean score at follow-up minus mean score at baseline
MSIS-29: Multiple Sclerosis Impact Scale, SD: standard deviation, CI: confidence interval

Data on the transition ratings showed that 39 patients judged their situation as deteriorated as opposed to 17 patients who indicated that they did
not deteriorate in the past two years. In the proxy sample, also 39 proxies
indicated that the patients deteriorated and 17 proxies indicated that the
patients had not deteriorated. It should be emphasised that, although the
distribution of transition ratings numbers was identical in both samples,
they did not relate to the same patient-proxy couples. In fact, the strength
of the agreement between the transition ratings was only moderate
(κ = 0.58).
Table 4 shows the mean change scores according to transition ratings
of patients and proxy respondents. It can be observed from table 4 that,
although the patients indicated that they stayed stable (or even improved)
over the past two years, they did show a larger mean change score on both
scales when compared to patients who indicated that they deteriorated
over the past two years. The opposite is seen in the proxy sample: proxy
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respondents who indicated that the patients stayed stable (or improved)
over the past two years had smaller change score on the MSIS-29 when
compared to proxies who indicated that patients had deteriorated.
Table 4: Mean changes scores on both scales of the MSIS-29 according to
transition ratings
Δ MSIS-29 physical scalea
(mean ± SD)

Δ MSIS-29 psychological scale a
(mean ± SD)

Stableb (n=17)

4.3 ± 12.8

1.8 ± 19.2

Deterioratedc (n=39)

2.4 ± 14.0

0.6 ± 15.2

Δ MSIS-29 physical scalea
(mean ± SD)

Δ MSIS-29 psychological scalea
(mean ± SD)

Stableb (n=17)

5.4 ± 13.5

2.0 ± 18.6

Deterioratedc (n=39)

7.8 ± 17.9

7.1 ± 24.1

Patient transition rating

Proxy transition rating

a

Mean score at follow-up minus mean score at baseline
Combines the transition ratings ‘the same’ – ‘better’ – ‘a lot better’, indicating both
stability and improvement
c Combines the transition ratings ‘worse’ and ‘a lot worse’
MSIS-29: Multiple Sclerosis Impact Scale, SD: standard deviation
b

Factors affecting patient-proxy differences
At baseline and follow-up, one-way ANOVA analyses showed no significant differences between the three subgroups of the EDSS and the HADS.
There were also no significant differences between the subgroups of the
BRB-N scores at baseline. Moderate systematic bias was seen on the psychological scale of the MSIS-29 for female proxy respondents, both at
baseline (–8.37 ± 17.1, p = 0.047, d = 0.5) and follow-up (–10.8 ± 17.5, p =
0.022, d = 0.6). There was no gender bias seen on the physical scale.

DISCUSSION
The aim of this study was two-fold; to examine patient-proxy agreement
on the impact of MS on daily life at different points in time and to get more
insight in patient-proxy agreement on change over time.
The positive mean differences that were found at baseline and followup indicated a tendency for proxy respondents to report more disease
impact of MS than the patient did themselves. This tendency of reporting
more symptoms and lower levels of functioning by proxy respondents
compared to the patients themselves, is in line with other studies on this
topic.10;35 In contrast to some of the other longitudinal proxy studies 13;14;19
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we did not see an improvement of agreement over time. Mean directional
differences at follow-up were actually statistically significant for both the
physical and the psychological scale, which points towards systematic
overestimation by proxy respondents. Effect sizes showed that the magnitude of this bias was moderate for both scales.
At both time points, the ICC showed good agreement for the physical
scale and a slightly lower but still adequate agreement for the psychological scale. Both ICCs and the percentages for exact and global response
agreement were lower for the psychological scale than for the physical
scale, indicating a lower agreement for the psychological scale. This supports the current view in patient-proxy agreement studies that better
agreement is demonstrated when it comes to the more objective, more
observable questions but less agreement is seen when it comes to the
more subjective, less observable questions.10;11
With respect to change over time, proxy respondents appeared to report
a larger change than the patients did themselves, but these differences
were not significant. On the other hand, ICCs between the change scores
on the MSIS-29 were poor, indicating a low level of patient-proxy agreement on the change scores. However, since an ICC is based on the variance
of the sample, a lack of variance in change scores could also have caused
the low ICCs, rather than lack of patient-proxy agreement.36 Moreover,
part of the patient sample was rather stable over the study period. Especially in these cases, differences between the two measurements are
mainly caused by measurement error or random error, which will lower
the calculated ICCs. Other studies showed contrasting results ranging
from poor agreement 14;16;17 to moderate agreement on change over
time.19;37
When the change scores were validated against the transition ratings, a
remarkable finding was observed; while patients indicated that they stayed
stable over the preceding two years, they showed a larger increase on the
MSIS-29 when compared to patients who indicated that they had deteriorated over that time. These patients showed a lower increase on the MSIS29. When the same comparison was made for the proxy respondents it
was seen that the transition ratings of the proxy respondents were in concordance with the mean change scores. These results could suggest that
the ability to rate possible changes over time might be better for proxy
respondents. Although the loss to follow-up was limited in this study, the
effect of non-random drop out is hard to exclude.
Besides this, possible methodological issues concerning transition ratings could compromise results.28 Research has shown that it appears to be
very difficult for the patient to compare their initial health state to their
current health status and that their judgement of change is actually based
on their current health status. It is not known whether the change scores
or the transition ratings are more accurate and if they actually measure the
same concept.38 The differences between the transition ratings and the
change scores could also reflect measurement error or may be due to dif-

61

CHAPTER

4

04.6

01-03-2008

62

10:00

Pagina 62

Proxy measurements in Multiple Sclerosis

ferent perceptions of the meaning of a change.38 Also, the patients in this
sample stayed relatively stable over the two years. The change scores that
were measured could therefore have consisted mostly of measurement
error instead of actual change in disease impact. Moreover, in a longitudinal setting, one should also be aware of the possible occurrence of
response shift which may influence the results.
Several other factors that could possibly have influenced the mean
directional differences, and could therefore have caused systematic bias,
were examined. Disability and mood status (anxiety and depression) did
not seem to significantly influence the differences between patients and
proxy respondents at baseline and follow-up. Cognitive performance did
not have an effect at baseline. The finding that disability, cognitive functioning and mood did not seem to have an influence should be interpreted
with caution, since these findings are based on a small sample. This could
have resulted in a low power and therefore false negative findings (Type II
error). Future research focusing on proxy measurements in MS should
therefore be performed in larger and/or more cognitively impaired samples. Unfortunately, there were no data on cognitive performance at follow-up so it is unclear whether there was an effect. In contrast to male
proxy respondents, female proxy respondents seemed to consistently
overestimate the psychological impact of MS at baseline and follow-up.
There was no gender bias found for the physical scale. However, there is
no consensus on influence of gender on patient-proxy differences and this
finding should therefore be considered with caution. Another limitation
of this study was the use of partners as proxies. Whether these results are
also applicable on other proxies, such as healthcare providers, also
remains to be investigated.
In conclusion, findings from this study show acceptable levels of
patient-proxy agreement both at baseline and follow-up, especially on the
physical scale. Proxy respondents could therefore play a supportive role in
cross-sectional studies by providing valuable information in situations
when the patient is not capable due to limitations that interfere with reliable self-assessment. The level of patient-proxy agreement on change of
disease impact appeared to be low. The finding that proxy respondents
were better assessors of change over time is striking, but should be interpreted by taking into account the limitations of this study. Nonetheless,
the value of proxy respondents in MS research remains an important issue
and further research into the validity and reliability of proxy respondents
in longitudinal studies is needed.
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ABSTRACT
Background: Self-report measurements may not be suitable for patients
with limitations that interfere with reliable self-assessment such as cognitive impairment, as may be the case in multiple sclerosis (MS). Since such
factors are not fixed, the validity of measuring changes over time is vulnerable. Proxy respondents could provide information instead, provided they
are able to assess change over time which is induced by treatment.
Objective: To examine whether MS patients and proxy respondents agree
on change in disease impact, which was induced by treatment.
Methods: MS patients and proxy respondents completed the Multiple
Sclerosis Impact Scale (MSIS-29) before and after intravenous steroid
treatment. Analyses focused on patient-proxy agreement between MSIS29 change scores. Transition ratings were used to measure the patient’s
judgement of change and whether this change was reflected in the MSIS29 change of patients and proxies. Receiver operating characteristic (ROC)
analyses were performed to examine the diagnostic properties of the
MSIS-29 when completed by patients and proxies.
Results: Patient-proxy differences between change scores on the physical
and psychological MSIS-29 subscale were quite small (–3.2 ± 14.8 and
–3.6 ± 20.5, respectively), although large variability was found. The direction of mean change was in concordance with the transition ratings of the
patients. Results of the ROC analyses of the MSIS-29 were similar when
completed by patients and proxies.
Conclusion: Although the results need to be further explored in larger
samples, these results do point towards possible use of proxy respondents
to assess patient perceived treatment change at group level.
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INTRODUCTION
The clinical course of Multiple Sclerosis (MS) has a variable pattern and
the impact on daily life of patients will increase over time.1 Treatment of
MS is aimed at reducing this impact and to demonstrate that it is essential
to measure disease impact in a reliable and valid way. Due to the limited
relation between ‘objective’ measures like neurological examination and
MRI and disease burden as experienced by the patient, these measures are
questionable as main outcomes in rehabilitation and therapeutic trials.2
Recently and in line with this, there is an increasing recognition and use of
self-report measurements in clinical settings, in order to capture the
patients perspective.
The incorporation of self-report measurements in clinical research also
has a downside; there are several patient groups and situations in which
the ability to complete a questionnaire may be impaired. Conditions such
as cognitive impairment or mood disturbances, which also might play a
role during the disease course of MS3-6, could lead to inaccurate selfreport or even loss of information due to missing data. This could result in
data which are not representative for the patient population of interest.
Exclusion of such patients, a sometimes chosen approach, may cause bias
in the assessment of health status.
A possible solution for this problem is the use of proxy respondents
(like the patient’s partner) as an alternative source of information.7 They
can provide information on the health status of the patient that otherwise
would be inaccurate or even lost. In a previous cross-sectional study we
found that patient-proxy agreement was good and proxy respondents
might be of value in MS research.8 However, since factors such as cognitive impairment and mood disturbances are not fixed, the validity of measuring changes over time, which is a crucial requirement for rehabilitation
and trials, is especially vulnerable. Proxy respondents of MS patients
should therefore also be able to assess change, which is induced by treatment.
The objective of this study was therefore to examine whether MS
patients and proxy respondents agreed on change in disease impact which
was induced by treatment.

METHODS
Study sample
This study was performed at the MS Center of the VU University Medical
Center. MS patients, who visited the center in order to receive intravenous
steroid treatment for worsening disease symptoms, were approached to
participate in this study. The inclusion criteria were that the patient’s had
to have a partner with whom they were living together and this person had
to be willing to participate as a proxy respondent for the patient. The med-
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ical ethical committee of the VU University Medical Center approved the
study protocol and all participants gave informed consent.

Measures and procedures
Assessment of patients and proxy respondents took place before the start
of the intravenous steroid treatment and six to eight weeks after treatment.
This follow-up period was chosen, because this would most likely represent the time in which change in disease status could be expected.9 Both
patients and proxy respondents were asked to complete the Multiple Sclerosis Impact Scale (MSIS-29), during the initial visit at the MS Center and
again at follow-up when it was posted by mail.
The MSIS-29 measures disease impact of MS on daily life and can be
divided into two subscales; a physical scale which consists of 20 items and
a psychological scale which consists of 9 items. Scores on the individual
items are added and transformed to a 0-100 scale, thereby generating two
summary scores of both scales. Higher scores indicated higher impact of
MS on daily life.10 The proxy respondents completed a modified version of
the MSIS-29 in which all items were phrased in the third person perspective. The proxy respondents were instructed to assess the patient as the
proxy respondent thought the patient would rate himself or herself.11 They
had to complete the MSIS-29 keeping in mind the following question:
‘How do you think the patient experiences the impact of MS on his/her
life?’ The explicit instructions were given that the proxy respondent had to
complete the questionnaires independently from the patient.
At follow-up, global ratings of the patient regarding their extent of
recovery from their recent deterioration were collected. This was done by
using a transition question, which required the patient to compare their
current health status to their health status before treatment.12 In this
study, patients were asked: ‘To what extent, do you believe, is your situation regarding your MS recovered in comparison to before the treatment?’
Answer categories included the following items: ‘not at all’ – ‘a little’ ‘moderately – ‘quite a lot’ – ‘completely’. For analyses purposes these
items were later dichotomized into not improved (‘not at all’ – ‘a little’) and
improved (‘moderately’ – ‘quite a lot’ – ‘completely’). The Expanded Disability Status Scale (EDSS) and the MS subtype were available for all
patients.

Data analyses
Two different approaches were used to analyze the data. First, we focused
on the mean change scores on the MSIS-29 of both patient and proxy
respondents and whether they agreed on the direction and the amount of
change. Therefore, the overall mean MSIS-29 scores and overall mean
change scores (follow-up minus baseline) of the MSIS-29, were calculated
for both scales. The mean change scores were standardized by calculating
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effect sizes (mean change / standard deviation of mean change).13 Independent t-tests were used to see whether the mean change scores of
patients and proxy respondents differed significantly from each other.
In the second approach we focused on the transition ratings of the
patient. The transition rating was regarded as the ‘gold standard’ and it
was examined whether the patient’s judgement of change was reflected in
the change on the MSIS-29 of both patients and proxy respondents. The
patient sample was therefore divided into two groups; the group of
patients who thought they had not improved after treatment and the group
of patients who thought they had improved after treatment. In both
groups, mean change scores were calculated for patients and proxy
respondents. Again, independent t-tests were used to see whether the differences between these change scores were significant. Scatterplots were
made to visualize the distribution of individual patient-proxy couples
according to the transition ratings and whether the changes on the MSIS29 were in concordance with the direction of the transition ratings.
The dichotomized transition ratings were also used in receiver operating characteristic (ROC) analyses to see whether the diagnostic properties
of the MSIS-29 were similar when completed by patients or proxy respondents. Optimal cut-off points were also determined by means of the ROC
curve; the point most upper left in the curve represents the most optimal
cut-off point under the assumption that sensitivity to change is equally
important to specificity to change.14 Using this optimal cut-off point sensitivity and specificity values were determined. The sensitivity of the MSIS29 is the proportion of importantly improved persons according to the
transition rating, who are correctly identified by the MSIS-29 as importantly improved.15 The specificity of the MSIS-29 is the proportion of the
persons who are not improved according to the transition rating, who are
correctly identified as not improved by the MSIS-29.15
In addition, positive predictive values (PPV) and negative predictive values (NPV) were calculated. The PPV is the proportion of patients identified
as improved by the MSIS-29 who are also improved according to the transition rating. The negative predictive value is the proportion of patients
below the cut-off of the MSIS-29 who were not improved according to the
transition score. Furthermore, the area under the ROC curve (AUC) was
calculated, which represents the probability that the MSIS-29 correctly
classified patients as improved or unimproved.16 The larger the value of
the AUC, the better the ability of the MSIS-29 to distinguish between
patients who did and did not experience an important change.
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RESULTS
Study sample
Initially, 55 patient–proxy couples agreed to participate in the study. Missing data was mainly caused by the fact that the MSIS-29 was not returned
at follow-up (nine patient-proxy couples), despite telephone reminders.
One patient and one proxy respondent had more than 50% missing items
on both scales of the MSIS-29 and were therefore left out of the analyses17;
one patient withdrew from the study due to worsening disease status and
one patient-proxy couple did not complete the MSIS-29 independently
from each other. Table 1 shows the characteristics of the remaining 42
patients and proxy respondents.
Table 1: Characteristics of patients and proxy respondents
Patients

Proxy repondents

Total (n)
Female (n)

42
22

42
22

Age (years)*

45.7 (9.7)

47.7

Years since MS onset*

10.5 (6.1)

–

Type of MS (n)
Relapsing remitting
Secondary progressive
Primary progressive

26
10
6

–
–
–

EDSS baseline (median)
EDSS after treatment (median)

4.8
4.3

–
–

* Values are mean (SD)
EDSS: Expanded Disability Status Scale

Data analyses
Table 2 displays the results of the comparison between the mean change
scores on the MSIS-29 of patients and proxy respondents. Both patients
and proxy respondents showed negative mean change scores on the physical scale. This indicates a lower score on the MSIS-29 physical scale after
treatment, which subsequently pointed towards an overall decrease in
physical disease impact after treatment. Patients also showed a decrease
on the psychological scale (–3.7 ± 15.2) but the proxy respondents
remained essentially unchanged (–0.1 ± 20.2). All mean values were
accompanied by large standard deviations, indicating large variability on
the individual patient-proxy level.
Patients indicated a larger mean change on both scales in disease
impact in comparison to the proxy respondents, which was reflected in the
larger effect sizes. However, independent t-test showed that these differences on both scales were not significant (p ≥ 0.05).
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Table 2: Overall mean MSIS-29 scores at baseline and after treatment

MSIS-29

Patients
Mean ± SD
(n = 42)

Proxy respondents
Mean ± SD
(n = 42)

Physical scale baseline
Physical scale after treatment

48.8 ± 18.4
42.0 ± 20.3

48.2 ± 18.0
44.6 ± 20.8

Change on MSIS-29 physical scalea
Effect size

–6.8 ± 16.3
0.4

–3.6 ± 16.2
0.2

Difference between change scoresb
95% CI of the difference

–3.2 ± 14.8 (p = 0.367)
(–10.3-3.8)

Psychological scale baseline
Psychological scale after treatment

31.4 ± 19.6
27.7 ± 17.8

34.7 ± 20.4
34.6 ± 21.1

Change on MSIS-29 psychological scalea
Effect size

–3.7 ± 15.2
0.2

–0.1 ± 20.2
0.0

Difference between change scoresb
95% CI of the difference

–3.6 ± 20.5 (p = 0.353)
( –11.4-4.1)
CHAPTER

a

Mean MSIS-29 scores after treatment minus mean MSIS-29 scores at baseline; negative
values indicate improvement
b Patient mean change score minus proxy mean change score
CI = Confidence Interval

Table 3 shows the results of the analyses according to the transition ratings. Of the 42 patients, 25 patients indicated that they had not improved
after treatment and 17 patients indicated that they had improved after
treatment.
The patients who considered themselves not improved showed a very
small decrease at group level for the physical scale (–0.2 ± 12.8) and no
mean change at group level on the psychological scale (0.0 ± 14.3). Yet,
standard deviations of the change scores were large. The effect size was
essentially zero. Proxy respondents, on the other hand, indicated a small
increase in disease impact on both scales when the patients indicated they
did not improve: 4.0 ± 13.5 on the physical scale and 6.9 ± 19.9 on the psychological scale. However, effect sizes were small and again, the variability was large. The differences between patients and proxy respondents
were not significant (p ≥ 0.05).
In the improved group, both patients and proxy respondents showed
large negative mean change scores, indicating less disease impact on the
MSIS-29 after treatment. Effects sizes were large for the physical scale and
moderate for the psychological scale. Differences between the changes
scores for patients and proxy respondents appeared to be small, but standard deviations were large. Hence, the differences were not significant
(p ≥ 0.05).

5

05.6

01-03-2008

10:02

Pagina 74

74

Proxy measurements in Multiple Sclerosis

Table 3: Mean MSIS-29 scores and change scores of patients and proxies at baseline
and after treatment according to the transition ratings
Not improveda (n = 25)
MSIS-29

Improvedb (n = 17)

Patients

Proxy
respondents

Patients

Proxy
respondents

Physical scale baseline
Physical scale after treatment

51.3 ± 16.5
51.1 ± 16.8

51.0 ± 15.0
55.0 ± 15.0

45.2 ± 20.9
28.8 ± 17.7

44.2 ± 21.4
29.5 ± 19.0

Change on MSIS-29 physical scalec
Effect size

–0.2 ± 12.8
0.0

4.0 ± 13.5
0.3

–16.4 ± 16.4
1.0

–14.7 ± 13.3
1.1

Difference between change scoresd
95% CI of the difference
Psychological scale baseline
Psychological scale after treatment
Change on MSIS-29 psychological scalec
Effect size
Difference between change scoresd
95% CI of the difference

–4.2 ± 14.7 (p = 0.948)
(–11.7-3.3)

–1.8 ± 15.1 (p = 0.733)
(–12.2-8.6)

30.7 ± 19.1
30.7 ± 17.7

33.2 ± 18.3
40.1 ± 22.3

32.5 ± 20.9
23.4 ± 17.6

36.9 ± 23.5
26.6 ± 16.8

0.0 ± 14.3
0.0

6.9 ± 19.9
0.3

–9.1 ± 15.3
0.6

–10.3 ± 16.3
0.6

–6.9 ± 18.3 (p = 0.544)
(–16.7-3.0)

1.1 ± 23.1 (p = 0.834)
(–8.9-12.2)

a

Combines the transition ratings ‘not at all’ – ‘a little’
Combines the transition ratings ‘moderately’ – ‘quite a lot’ – ‘completely’
c Mean MSIS-29 scores after treatment minus mean MSIS-29 scores at baseline (negative values indicate
improvement)
d Patient mean change score minus proxy mean change score
CI: Confidence Interval
b

Figure 1 and 2 are scatterplots of the individual change scores of the
patient-proxy couples in the improved group and the group who did not
improve, defined by the patient’s reported transition question.
In figure 1, the individual change scores on the physical scale of the
improved group were predominantly (14 patient-proxy couples: 71%)
located in the lower, left quadrant which corresponded with negative
change scores on the MSIS-29. The individual change scores on the physical scale of the not improved group were more scattered among the four
quadrants.
In figure 2, the individual change scores on the psychological scale of
the improved group were also mostly located in the lower left quadrant (10
patient-proxy couples: 58%). The individual change scores for the psychological scale of the not improved group were also scattered among the four
quadrants.
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Figure 1: Individual change scores for patients and proxy respondents on the
physical scale

Figure 2: Individual change scores for patients and proxy respondents on the
psychological scale
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Table 4 shows the results of the ROC analyses for patients and proxy
respondents. The most optimal cut-off point for change on the physical
scale, when completed by patients, was –8.13. This value corresponded
with a sensitivity of 76% and a specificity of 76%. In case of a change score
of –8.13 or more on the physical scale of the MSIS-29, 82% of the patients
actually had changed (PPV). In case of a change score below this point,
68% of the patients actually had not changed (NPV). The cut-off point for
proxy respondents on the physical scale was –6.88, which corresponded
with a sensitivity of 80% and a specificity of 71%. The positive predictive
value in this case was 80% and the negative predictive value was 71%.
The most optimal cut-off point for the psychological scale, when completed by patients, was –5.56, which corresponded with a sensitivity of
72% and a specificity of 65%. In case of a change score of –5.56 or more,
74% of the patients had changed. In case of a change score below this
point, 65% of the patients had not changed. The cut-off point for proxy
respondents, when they complete the psychological scale, was –4.17. This
cut-off point corresponded with a sensitivity of 64% and a specificity of
71%. The positive predictive value in this case was 76% and the negative
predictive value was 57%.
The AUC values for the patients were 0.79 for the physical scale and
0.66 for the psychological scale. The AUC values for the proxy respondents were slightly larger, 0.80 and 0.71 respectively. (data not shown)
Table 4: Results of ROC analyses
MSIS-29

Cut-off point

Sensitivity

Specificity

PPV

NPV

Physical scale

–8.13

76%

76%

82%

68%

Psychological scale

–5.56

72%

65%

74%

65%

Proxy
Physical scale
respondents
Psychological scale

–6.88

80%

71%

80%

71%

–4.17

64%

71%

76%

57%

Patients

PPV: positive predictive value, NPV: negative predictive value

DISCUSSION
The objective of this study was to examine whether proxy respondents
agreed with MS patients on treatment induced change in disease impact.
Ratings of treatment induced change by proxy respondents may be useful
for patients with cognitive impairment or mood disorders or other problems that would otherwise possibly exclude them from the study.
Data were analysed using two different approaches: the first focussed
on the comparison of the mean change scores on the MSIS-29 between
patients and proxy respondents; the second focussed on the transition ratings as an external criterion to evaluate the change on the MSIS-29. The
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latter approach was used to examine whether repeated MSIS-29 assessment was capable of capturing changes that were indicated by the patient
themselves.
The first approach showed that there was acceptable agreement
between patients and proxy respondents on change in disease impact after
intravenous steroid treatment. However, the variability on individual
patient-proxy level was large. Effect sizes suggested that the apparent
treatment effect was greater for patients in comparison to the proxy
respondents, but this difference diminished after division into the
improved and not improved group.
The second approach illustrated that less patients felt that they had improved (40%) than not improved and patient-proxy agreement in the improved group was better than in the not improved group. There was a clear
difference in the amount of change between the not improved and improved
group on both scales. This finding was underlined by the scatterplots: the individual change scores for the patient-proxy couples in the improved group
were mainly located in the lower left quadrant, which corresponded with less
disease impact after treatment. The individual changes in the not improved
group were more scattered around the quadrants.
The ROC analyses showed similar sensitivity en specificity values for
both patients and proxy respondents. Also, the values for the PPV and the
NPV were similar and the AUC was even slightly larger for proxy respondents on both scales. These results indicated that the diagnostic characteristics of the MSIS-29 were similar when completed by patients and proxy
respondents. It is interesting to note that a recently published study by
Costelloe et al. obtained similar values for the physical scale of the MSIS29 after performing a ROC analysis.18
Several limitations should be taken into account when interpreting
these results. First of all, results are based on only a small sample size of
42 patients. Current findings should therefore be interpreted with caution. Larger samples will provide the opportunity to create more subgroups based on, for example, disability of the patient. No data was collected on cognitive status or mood disturbances in this sample and we can
therefore not make any assumptions on whether these factors might have
influenced the results. There has been criticism on the use of transition
ratings which could introduce methodological problems.19 There is evidence that patients have difficulty with recalling prior health status and
their judgement is therefore based on their present state, rather then on
change in health status.20 It should be noted that the answer categories of
the transition question did not have the option to indicate that the patient
felt worse if this should be the case. This could give more insight into the
patients who indicated that they did not change at all.
This is the first study to explore patient-proxy agreement in an intervention setting in MS research. Despite its limitations and although the
results need to be further explored in larger samples, these results point
towards possible use of proxy respondents to assess patient perceived
treatment change at the group level.
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ABSTRACT
Background: Patient-generated health status measurements may not
automatically be suitable for people with cognitive impairment, as may be
the case in multiple sclerosis (MS). Proxy respondents (e.g. partners)
could provide valuable information. Although studies on proxy
measurements in MS samples have been performed, they did not involve
patients with objectively assessed cognitive impairment.
Objective: To examine the extent to which patient-proxy agreement on disease impact of MS is influenced by cognitive impairment of MS patients.
Methods: Both MS patients and proxy respondents completed the Multiple Sclerosis Impact Scale (MSIS-29). Cognitive status of the patients was
assessed with the Brief Repeatable Battery of Neuropsychological Tests
and the patient sample was divided into three subgroups based on cognitive ability. Patient-proxy agreement on disease impact was examined
within and between each of the three subgroups.
Results: For the MSIS-29 physical subscale, systematic differences
between patients and proxy respondents (n = 119) were largest in the cognitively impaired patient group (–4.9 ± 21.0), and smallest in the cognitively intact patient group (–0.6 ± 18.9). For the MSIS-29 psychological
subscale, systematic differences were smallest in the mildly cognitively
impaired group (0.8 ± 22.4) and largest in the cognitively intact group
(–4.4 ± 19.6). All ICCs (range 0.35-0.68) were below the recommended
minimum for reliable agreement (> 0.70).
Conclusion: The intuitive expectation that agreement between patients
and proxy respondents is proportional to cognitive impairment was not
born out in this relatively small study. Results were inconclusive and further carefully constructed studies are required to resolve this clinically
important issue.
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INTRODUCTION
Patient-generated health status measurements are increasingly incorporated in clinical research. Since outcomes of these measurements give an
overall indication of the extent to which interventions make a difference in
the patient’s life, they are increasingly acknowledged as important outcomes of disease and treatment effect. Since patients themselves are considered to be the most appropriate source of information concerning their
own health status, self-report questionnaires are mainly used to capture
the patient’s own perspective. One limitation of self-report is that it may
be less appropriate for people with cognitive dysfunction as this affects the
understanding of the questionnaires and the capability to judge one’s own
health status. For this reason, health status measurements, which are usually designed for the general population, may not be suitable for patients
who suffer from these conditions.1 One approach to overcome this
methodological problem could be the incorporation of proxy respondents. Proxy respondents, such as partners, could provide valuable information to complement incomplete data or they may be used as an alternative source of information.
Cognitive dysfunction may also play a role during the disease course of
multiple sclerosis (MS). Research has shown that cognitive deficits are
present in approximately 40%-60% of MS patients.2;3 Diverse cognitive
profiles during the different disease stages and subtypes of MS are seen
and it may start already early in the disease, even before serious physical
disability has developed.2;4 In recent years, several self-report measures
were developed to assess disease impact in MS. Of these, the Multiple
Sclerosis Impact Scale (MSIS-29) is both disease specific and rigorously
evaluated for its psychometric properties.5;6
MS research, in which the use of self-report measures is increasing and
where cognitive dysfunction may cause methodological problems, could
benefit from the use of proxy respondents. So far, little is known about the
use of proxy respondents in MS. In a cross-sectional study on patientproxy agreement in a small MS sample we found that partners might be
useful sources of information when assessing the impact of MS on the
daily life of patients.7 Although these are important findings, it should be
taken into account that this cross-sectional study did not include patients
who actually suffered from cognitive impairment. However, the use of
proxy respondents could be especially important in that particular group
of patients.
Therefore, the aim of this study was to examine whether patient-proxy
agreement on the impact of MS on daily life is influenced by cognitive
impairment of MS patients.
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METHODS
Study sample
This study was conducted at the MS Center of the VU University Medical
Center (Amsterdam, The Netherlands). Patients and partners were recruited
using ongoing studies, which also involved healthy controls. When the
control person was the partner of the patient, he or she was asked to participate in the present study on proxy measurements. The medical ethical
committee of the VU University Medical Center approved the study protocol and informed consent was obtained from all participants.

Measures and procedures
Participation of patients and proxy respondents took place at the MS Center or a trained medical student visited them at home, according to the
preference of the patient. During inclusion, both patients and proxy
respondents were asked to complete the MSIS-29. This self-report instrument consists of 29 items, which assess the physical (20 items) and psychological impact (9 items) of MS. Scores on the individual items are
added and transformed to a 0-100 scale, thereby generating two summary
scores of both scales. Higher scores indicate worse health.8 For this study
the Dutch version of the MSIS-29 was used, which is an in-house translation of the original English version that was subsequently validated in a
large study across eight European countries.9
The partners completed a modified version of the MSIS-29 in which all
items were phrased in the third person perspective. They were instructed
to view the situation from the perspective of the patient and complete the
MSIS-29 keeping in mind the following question: ‘How do you think the
patient experiences the impact of MS on his/her life?’ A psychometric evaluation of the MSIS-29, when used by proxy respondents, was previously
performed and the results were supportive towards using the MSIS-29 in a
proxy sample.10 Although the aim was that the proxy respondent was present during inclusion, this was not always possible. When the proxy
respondent was not present, the questionnaires were given along with the
patient to take home or were left after the home visit. In both scenarios,
the explicit instructions were given that the proxy respondent had to complete the questionnaires independently from the patient.
Data on cognitive performance of the patients were collected with the
Brief Repeatable Battery of Neuropsychological Tests (BRB-N), which is a
widely used test battery in MS research.2 The BRB-N consists of five tests,
each measuring different areas of cognitive functioning, including verbal
learning and memory, visuospatial learning, attention and concentration,
information processing and semantic verbal fluency. Immediate and
delayed recall memory is assessed by the Selective Reminding Test (SRT);
visuospatial immediate and delayed recall memory is assessed by the Spatial Recall Test (SPART); the Symbol Digit Modalities Test (SDMT) exam-
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ines sustained attention and concentration by primarily assessing complex and visual scanning and tracking; the Paced Auditory Serial Addition
Test (PASAT) measures sustained attention, information processing
speeds and interference suppression and the Word List Generation test
(WLG) assesses semantic verbal fluency. Although there is no universal
consensus of how to define or diagnose cognitive impairment in MS, the
frequently used criteria of three or more abnormal tests scores on the
BRB-N was used to define cognitive impairment.11;12 A test score with two
standard deviations below the mean for healthy controls was defined as an
abnormal test score.2;11-13
A trained medical doctor assessed neurological impairment and disability with the Expanded Disability Status Scale (EDSS).14 In the case of a
home visit, the EDSS score was assessed by using an interview-based
questionnaire. This interview-based questionnaire was developed for
patients who are unable to continue visiting the outpatient clinic for follow-up measurement in longitudinal studies or clinical trials.15

Data analyses
In order to examine the possible influence of cognitive deficits on patientproxy agreement, the total group was divided into three sub-groups
according to the number of abnormal scores on the tests of the BRB-N:
group 1, in which patients had no abnormal scores; group 2, in which
patients had one or two abnormal scores and group 3, in which patients
had three or more abnormal scores. This division was partially based on
literature on cognitive deficits in MS, in which patients with 3 or more
abnormal tests on the BRB-N were regarded as having cognitive
deficits.11;12 Although group 2 was not classified as having cognitive
deficits according to the applied criteria, we decided not to combine them
with patients having no abnormal scores at all (group 1). The main reason
for that was to prevent loss of contrast in case people with developing cognitive deficits were considered as having no deficits.
Next, the data in each of the three groups were analysed by using several
statistical strategies to examine the agreement between patients and proxy
respondents. Group means on the MSIS-29 of patients and proxy respondents were compared by calculating mean absolute and directional differences. The mean absolute difference, which is irrespective of direction, is
an indicator of agreement. The mean directional difference (mean patient
scores minus mean proxy scores), which does account for the direction of
the difference, was also calculated for both scales. Significant mean directional differences, which were assessed by paired t-tests, were interpreted
to be evidence for systematic bias between patient and proxy respondents
at group level.16 Systematic bias can occur when proxy respondents consistently report a lower or higher impact of MS than the patients themselves. There are no universal recommendations for when significant systematic difference is clinically meaningful.17 In line with other studies on
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proxy measurements, the effect size (d) was used to estimate the magnitude of the systematic differences.18 The effect size can be estimated by
standardising the mean directional differences to their standard deviations (mean directional difference/SD of difference). Since this method is
similar to calculating effect sizes (d) used in paired t-tests, it seems reasonable to apply the same classification: d = 0.20 indicates a small bias,
d = 0.50 indicates a moderate bias, d = 0.80 indicates a large bias.18
Also, the intraclass correlation coefficient (ICC) was calculated to
assess agreement. The ICC evaluates the proportion of variance attributed
to the between-respondent variance relative to the within-respondent variance and therefore gives a chance-corrected measure of agreement.16;17;19
Standards for interpreting ICC values are arbitrary but one can apply the
standard reliability criteria of an ICC > 0.70, which is regarded as adequate, although an ICC > 0.80 is preferred.20

RESULTS
Study sample
Initially, a total of 127 patient–proxy couples agreed to participate in the
study. Eight patients-proxy couples were excluded from data analyses due
to the following reasons: three proxy respondents did not complete the
MSIS-29; three patients were excluded because they refused to complete
the PASAT; and two patients were unable to complete the SDMT and
SPART due to poor vision. The results of this study concern the remaining
119 patients and proxy respondents.
Table 1 shows the characteristics of the patients and proxy respondents
for each group, the mean scores and standard deviations of both patient
and proxy respondents on both scales of the MSIS-29, and the medians of
the EDSS.

Data analyses
Table 2 displays the results of the analyses for patient-proxy agreement in
each group.
Mean absolute differences
Overall, the mean absolute differences were large and variable in all three
groups. For the physical scale there was a slight increase in the mean
absolute differences with level of cognitive impairment. This trend was
less evident for the psychological scale.
Mean directional differences
The mean directional difference for the physical scale in group 1 was minimal (–0.6 ± 18.9) and there was no evidence for systematic bias (d = 0.0).
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Table 1: Characteristics of patients and proxy respondents for each group, according to
the number of abnormal scores on the BRB-N
Group 1
(no abnormal
BRB-N scores)

Group 2
(1 or 2 abnormal
BRB-N scores)

Group 3
(3 or more abnormal
BRB-N scores)

Patients

Proxy
Patients
respondents

Proxy
respondents

Patients

Proxy
respondent

Total % (n)
Female % (n)

60 (72)
67 (48)

60 (72)
34 (25)

18 (21)
67 (14)

18 (21)
33 (7)

22 (26)
42 (11)

22 (26)
58 (15)

Age (years)*

47.1 (8.7)

48.7 (9.5)

51.7 (7.9)

51.8 (9.4)

55.3 (7.4)

55.1 (6.5)

Years since MS onset*

12.3 (6.9)

–

14.8 (7.1)

–

18.2 (8.0)

–

Type of MS % (n)
Relapsing remitting
Secondary progressive
Primary progressive
Other

53 (38)
28 (20)
15 (11)
4 (3)

–
–
–
–

52 (11)
24 (5)
19 (4)
5 (1)

–
–
–
–

42 (11)
35 (9)
19 (5)
4 (1)

–
–
–
–

MSIS-29
Physical scale*
Psychological scale*

36.7 (21.9) 38.2 (24.5) 39.1 (18.3) 37.7 (17.1)
25.7 (19.2) 30.1 (26.6) 31.5 (21.5) 30.7 (19.7)

EDSS (median)

4.0

–

4.0

–

44.4 (22.6) 49.3 (26.1)
36.9 (28.0) 40.4 (21.9)
5.8

–

* Values are mean (SD)
BRB-N: Brief Repeatable Battery of Neuropsychological Tests, MSIS-29: Multiple Sclerosis Impact Scale,
EDSS: Expanded Disability Status Scale

Group 2 also showed a small mean directional difference on the physical
scale (1.3 ± 20.4, d = 0.1). The mean directional difference for the physical
scale in group 3 was the largest in comparison to the other two groups
(–4.9 ± 21.0, d = 0.2).
The mean directional difference for the psychological scale in group 1
was the largest in comparison to the other two groups (–4.4 ± 19.6,
d = 0.2). The mean directional difference for the psychological scale in
group 2 was small (0.8 ± 22.4, d = 0.0). Group 3 displayed a mean directional difference of –3.5 ± 20.2 (d = 0.2). In all three groups and for both
scales, large standard deviations were noted, which indicated large variability on the individual patient-proxy level.
ICCs
All ICCs (range 0.35-0.68) were below the recommended minimum for
reliable agreement (> 0.70). There were no notable differences between
ICCs on the physical and psychological scale.
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Table 2: Patient-proxy agreement for each group, according to the number of abnormal
scores on the BRB-N
MSIS-29 scale

Group 1
(no abnormal
BRB-N scores)

Group 2
(1 or 2
abnormal
BRB-N scores)

Group 3
(3 or more
abnormal
BRB-N scores)

Absolute differencea

Physical
Psychological

12.6 ± 14.1
14.5 ± 13.8

14.5 ± 14.0
16.7 ± 14.5

16.0 ± 14.1
16.8 ± 11.3

Directional differencea,b

Physical
Psychological

–0.6 ± 18.9
–4.4 ± 19.6

1.3 ± 20.4
0.8 ± 22.4

–4.9 ± 21.0
–3.5 ± 20.2

d

Physical
Psychological

0.0
0.2

0.1
0.0

0.2
0.2

ICC
(95% CI)

Physical

0.67
(0.52-0.78)
0.55
(0.37-0.70)

0.35
(0.0-0.68)
0.42
(0.0-0.72)

0.63
(0.33-0.81)
0.68
(0.41-0.81)

Psychological

a

Values are mean (SD)
Patient minus proxy; negative scores indicate that the proxy respondent scored higher than the patient.
BRB-N: Brief Repeatable Battery of Neuropsychological Tests, MSIS-29: Multiple Sclerosis Impact Scale,
SD: standard deviation, d: effect size, ICC: intraclass correlation coefficient, CI: confidence interval
b

DISCUSSION
The aim of this study was to explore the extent to which patient-proxy
agreement of the impact of MS on daily life was influenced by cognitive
impairment of MS patients.
Several statistical analyses were used to assess patient-proxy agreement
between the three subgroups of patients with different cognitive abilities.
The mean absolute differences between patients and proxy respondents
were large and variable. There was, however, a weak trend towards an
increasing mean absolute difference on the physical scale with increasing
cognitive impairment. This could point towards less agreement on the
physical impact of MS in the group with cognitively impaired patients. The
mean directional differences also varied according to the number of
abnormal test scores on the BRB-N. Although the differences were small,
the variability of the individual patient-proxy differences were very large.
None of the ICCs values passed the criterion of > 0.70. Since the ICC is a
ratio of the between-subject variance and the within-subject variance, this
is probably due to the large variability of the differences between the individual patient-proxy score.
Before the start of this study we hypothesized that increased cognitive
impairment would be associated with decreased patient-proxy agreement.
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We therefore expected to find larger mean absolute differences, larger
mean directional differences and consequently more systematic bias, and
lower ICCs in the group with cognitive impairment. The results of this
study are variable and inconclusive, and do not confirm this expectation.
On the other hand, it does raise other questions and issues which could
help towards unravelling this discrepancy.
A first and logical thought would be that cognitive impairment does not
influence patient-proxy agreement, but this was not formally proven with
this study. The number of patients in each subgroup group was too small
to enable generalisable conclusions. During recruitment it became apparent that quite a few patients were reluctant to participate because they did
not want to submit themselves to a neuropsychological test battery. They
believed it to be too tiring and in some cases patients did not want to be
confronted with their cognitive status. It might have been specifically this
group of patients that suffered from cognitive impairment. Future
research should therefore be executed in larger samples of patients,
although it does not necessarily mean that an influence of cognitive
impairment will be found. For example, a study by Magaziner et al., which
was conducted in a large sample (n = 538), reported that the mental health
status of respondents was not associated with proxy-respondent agreement. There was however a tendency towards poorer agreement when
patients had cognitive limitations.21
The applied measurements could also be of influence. While the BRB-N
is a frequently used instrument to assess cognitive functioning in MS
patients, it might be that the BRB-N is missing important aspects of cognition in MS that influence patient-proxy agreement. The chosen cut-off
of more than three abnormal test scores to indicate cognitive impairment
might not be appropriate. Data were therefore also analysed according to
separate components of the BRB-N and according to each of the five cognitive areas but that did not clarify matters (data not shown).
The use of summary statistics may have been misleading since it might
hide possible effects on individual patient-proxy level. The large standard
deviations that were found may possibly have been caused by cognitive
impairment of the patients.
Another aspect which should be considered is the perspective from
which the proxy respondent completed the MSIS-29. The proxy respondents were instructed to view the situation from the perspective of the
patient. However, the patient could have lost insight in their own disease
course due to cognitive impairment. Patients might say that everything is
fine, even when the proxy respondent knows this is not the case. The
instructions prevent them to say how they think the patient is really doing.
Lack of difference between the subgroups may be the result of this.
To conclude, the intuitive expectation that agreement between patients
and proxy respondents is proportional to cognitive impairment became
not apparent in this relatively small study. Results were inconclusive and
further carefully constructed studies are required to resolve this clinically
important issue.
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ABSTRACT
Background: In recent years there has been an increase in the use of selfreport measurements. This may be problematic in patients with limitations that interfere with reliable self-assessment like cognitive impairment or serious mood disturbances, as may be the case in multiple
sclerosis (MS). In these situations proxy respondents, such as close relatives or health care providers, may provide valuable information, provided
we can be certain that proxies and patients give consistent ratings.
Objective: The objective of this study was to examine the accuracy and
value of health care providers and close relatives to assess disease impact
of MS.
Methods: MS patients, close relatives and health care providers completed
the Multiple Sclerosis Impact Scale (MSIS-29) before and after a rehabilitation program in which the patients participated. Agreement between the
outcomes was assessed by calculating mean absolute and directional differences and intraclass correlation coefficients. Possible factors that could
have had an influence on agreement, such as disability, cognitive function,
mental health, and gender were explored.
Results: Comparison of ratings between patients and close relatives and
between patients and health care providers revealed low levels of agreement. Lower agreement with respect to disease impact was noted and,
although not significant, a trend for reduced agreement in cognitive
impaired patients was observed. Close relatives appeared to significantly
overestimate the physical and psychological disease impact of MS. The
health care providers, on the other hand, tended to underestimate the
physical and psychological disease impact of MS.
Conclusion: Caution is advised when incorporating close relatives and
health care providers as proxy respondents in a rehabilitation setting.
However, when there is a situation in which close relatives are consulted,
one should expect a certain level of overestimation of disease impact.
When consulting health care providers, one should expect a certain level
of underestimation of disease impact.
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INTRODUCTION
Health status assessment plays an important role in medical decisionmaking and is an increasingly important component of clinical research.
To capture the patient’s own perspective on their own health status, data
collection is mainly performed by self-report questionnaires. Although it
is generally agreed that patients are the best rater of their own health status, conditions such as cognitive impairment or mood disturbance might
lead to invalid, unreliable or even missing data which in turn could yield
substantial bias in study outcomes.1 A possible solution for this problem
is to obtain information from a person in the direct vicinity of the patient
who can provide information on the health status of the patient, a socalled proxy respondent.
The frequent use of self-report measures and the common occurrence
of cognitive decline and mood disturbances during the course of the disease underline the potential importance of proxy measurements in multiple sclerosis (MS).2;3 A previously performed study already showed positive results towards using partners of MS patients as proxy respondents.4
Partners, or other close relatives, are a sensible choice as proxy respondents since they interact with the patient in a wide range of activities over
extended periods of time.5 Thus, they might in particular be able to estimate how the patient feels about his or her disease impact. On the other
hand, because of this special position, ratings of close relatives might also
be confounded by this relationship. Close relatives might experience the
burden of disease, which could influence the information they provide
about the patient.6-8
Other sources of information that could be considered as proxy respondents are those professionally involved with the patient, such as the health
care providers who are actively involved in the patient’s care. The ability of
health care providers to adequately assess their patients is critical in treatment evaluations in the context of clinical trials when they are asked to
rate the performance status and side effects of treatment.9
Some studies have been done on the value of health care providers as
proxy respondents in several other patient samples, such as cancer
patients and elderly. Most of them are summarized in reviews that have
been published over the last years. The most recent review showed that
health care providers, as well as close relatives, had a tendency to report
lower levels of functioning, health and quality of life and more symptoms
than the patients themselves.10 There was no clear difference between the
type of proxy respondent. Agreement was mostly influenced by the type of
dimension; there was a higher level of agreement for the more observable
domains and a lower level of agreement for the more subjective domains.
These results are quite similar to an earlier published review on proxy
measurements by health care providers and close relatives in chronic disease.11 Another review concentrated on staff ratings and ratings of cancer
patients on psychological concerns.12 This review showed that, in general,
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health care providers tended to overestimate patients levels of anxiety,
depression and distress. The possible value of health care providers as
proxy respondents in MS research has not yet been explored.
The objective of this study was to evaluate and compare the value of different subgroups of health care providers and close relatives when used to
assess disease impact in MS.

METHODS
Study design
This longitudinal study evolved from a collaboration between two Multiple Sclerosis Centers: the National MS Center in Melsbroek, Belgium and
the MS Center of the VU University Medical Center in Amsterdam, The
Netherlands. Data collection took place at the National MS Center, which
is a multidisciplinary care center that offers inpatient rehabilitation for MS
patients. Data analyses and processing of the results was done at the MS
Center of the VU University Medical Center. The medical ethical committee of the National Multiple Sclerosis Center approved the study protocol
and informed consent was obtained from all participants prior to participation.

Subjects
MS patients who were admitted to the National Multiple Sclerosis Center
were invited to participate in the study. Consenting patients were asked to
identify a close relative (partners or others with a close relationship to the
patient) who would be willing to participate in the study as a proxy respondent.
Health care providers with different backgrounds who were involved in
the rehabilitation program of the patient were also asked to participate in
the study as proxy respondents. The health care providers consisted of
occupational therapists, social workers, nurses, rehabilitation doctors
and neurologists. To ensure continuity, only the data obtained from health
care providers who were there at the beginning of the treatment and at the
end of treatment was used for the data analyses.

Measures and procedures
Baseline data was collected at the day of admission, after the standard
intake of the patient. Follow-up data was collected at the day of discharge.
Both patients and proxy respondents were asked to complete the Multiple
Sclerosis Impact Scale (MSIS-29). This was done independently from each
other in separate rooms to avoid possible discussion.
The MSIS-29 is a 29-item self-report measurement, which measures the
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physical impact (20 items) and psychological impact (9 items) of MS on
daily life. Scores on the individual items are added and then transformed
to a 0-100 scale, thereby generating two summary scores. Higher scores
indicate more disease impact, i.e. worse health.13 For this study, the Dutch
version of the MSIS-29 was used, which is an in-house translation of the
original English version that was subsequently validated in a large study
across eight European countries.14
The proxy respondents completed a modified version of the MSIS-29 in
which all items were phrased in the third person perspective. Proxy
respondents were instructed to assess the patient as the proxy respondent
thought the patient would rate his or herself.15 They had to complete the
MSIS-29 keeping in mind the following question: ‘How do you think the
patient experiences the impact of MS on his/her life?’ A psychometric evaluation of the MSIS-29, when completed by proxy respondents, was previously performed and the results were supportive towards using the MSIS29 in a proxy sample.16
Additionally, data on disability, mood and cognition, were collected in
the patient sample to investigate possible influence of these factors on
mean absolute differences between patients and proxy respondents.
Patients were administered the Brief Repeatable Battery of Neuropsychological tests (BRB) to collect data on cognitive performance.2 The BRB is a
test battery which consists of four tests, each measuring different areas of
cognitive functioning. The Selective Reminding Test (SRT) measures verbal learning and memory, the 7/24 Spatial Recall Test (SPART) assesses
visuospatial learning and delayed recall, the Controlled Oral Word Association Test (COWAT) is used to assess verbal fluency and the Paced Auditory Serial Addition Test (PASAT) measures sustained attention and information processing speed.2 Data on mental health was collected by the
Mental Health Inventory (MHI), which is a self-report questionnaire of 18
items, that provides an assessment of several domains of mental health
including anxiety, depression, behavioural control, positive affect, and
general distress.17;18 Scores on the individual items are added and transformed to a 0-100 scale, thereby generating a total MHI score and domain
specific scores. A trained doctor assessed neurological impairment and
disability with the Expanded Disability Status Scale (EDSS).19
When the patients were discharged from the rehabilitation program,
both patients and proxy respondents were asked to complete the MSIS-29
again. The health care providers did have contact with each other about
the patients during the rehabilitation period but they were instructed not
to discuss the MSIS-29 with each other.
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Data analyses
Patient-proxy agreement
For this study we used two different ways to evaluate the value of proxy ratings by health care providers and close relatives on the disease impact of
MS.
First, we examined agreement between patients and proxy respondents
by calculating the mean absolute differences, the mean directional differences and the intraclass correlation coefficients (ICC). The mean absolute
difference, which is irrespective of direction, indicates how far apart the
patient and the proxy respondents are on the 0 – 100 scale of the MSIS-29
and can therefore be used as an indicator of agreement.7 The mean directional difference, which does account for the direction, is an indicator for
possible systematic bias.20 Systematic bias can occur when proxy respondents consistently report a lower or higher impact of MS than the patients
themselves. In this case you can have an excellent correlation between the
two groups but still a poor agreement.21 Paired student’s t-tests were used
to see if the mean directional differences were significantly different from
zero and thereby confirming systematic bias.20;22 Although there are no
uniform guidelines about the interpretation of statistically significant
mean directional differences, the magnitude of systematic bias is usually
estimated by standardizing the mean directional differences to their standard deviations (mean directional difference/SD of difference). Since this
method is similar to calculating effect sizes (d) used in paired t-tests one
could apply the same classification: d = 0.2 indicates a small bias, d = 0.5
indicates a moderate bias, d = 0.8 indicates a large bias.20;22 The correlation between ratings of patients and proxy respondents was examined by
calculating intraclass correlation coefficients (ICC). An ICC is calculated
as the ratio of the variance between subjects (variance of interest) and the
total variance.20;23;24 For this study, the two-way random model for
absolute agreement was used.25 Standards for interpreting ICC values are
arbitrary but one can apply the standard reliability criteria of an ICC >
0.70, which is adequate and an ICC > 0.80 is preferred.26
Secondly, we explored the value of proxy ratings by evaluating the proportion of proxy respondents who scored lower, higher, or equal on the
MSIS-29 in comparison to the patient. A MSIS-29 score lower than the
patient means that the proxy respondent indicated less disease impact
than the patient, whereas a MSIS-29 score which is higher than the
patients means that proxy respondent indicated more disease impact than
the patient.

Factors affecting patient-proxy mean absolute differences
Different variables that could influence patient-proxy agreement were
investigated. These variables included: disability (EDSS), cognitive functioning (BRB), mental health (MHI), and gender of the proxy respondent.
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For each variable, the sample was divided into two subgroups, according
to variable-specific criteria. The EDSS score at baseline and follow-up of
the patient was divided according to the following classification: EDSS
≤ 6.0 and EDSS ≥ 6.5. Influence of cognitive functioning was investigated
by dividing the sample into a group who passed the BRB and a group who
failed the BRB. A patient failed the BRB when they had 0, 1 or 2 normal
scores. A patient passed when he or she had 3 or 4 normal scores on the
BRB. A normal score on one of the tests of the BRB was defined as a score
above the 5th percentile reported for healthy subjects.2;27 Possible influence of mental health was investigated by dividing the sample into a group
with a MHI total score below the 50th percentile of healthy controls and a
group who scored above the 50th percentile.28 Finally, the sample was
divided according to gender of the proxy (close relatives).
It was expected that the mean absolute differences would be larger in
the groups with higher disability (EDSS ≥ 6.5), cognitive impairment
(‘fail’ on the BRB) and lower level of mental health (MHI < 50th pc). No
difference between genders on the physical was expected but we did
expect a difference on the psychological scale since this result was already
found in an earlier study.4 These expectations were tested by independent
t-tests.

RESULTS
Study sample
Initially, a total of 66 patients agreed to participate in the study. Seven
patients were excluded due to the following reasons: incomplete followup assessment (n=3), discharge of patient when health care providers
were on leave, which made follow-up assessment impossible (n=3) and
one patient did not sign informed consent. The characteristics of the
remaining 59 patients are listed in table 1.
The close relatives were predominately partners (n=48) of the patients
who had daily contact with the patient. The remaining close relatives were
parents (n=5), children (n=4), sister (n=1) and personal assistant (n=1).
Table 2 shows additional information on the proxy respondents concerning sample size, gender and age.
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Table 1: Characteristics of the patients
Patients
Total
Female (n)

59
34

Age (years)*

51.6 (9.4)

Years since MS onset*

17.9 (10.3)

Type of MS (n)
Relapsing remitting
Secondary progressive
Primary progressive
Missing

11
30
17
1

Duration of rehabilitation (days)*

25.4 (7.8)

EDSS baseline (median)
EDSS follow-up (median)

6.5
6.3

BRB n (%)
normal scores
abnormal scores

38 (64)
21 (36)

MHI Total*
MHI Anxiety*
MHI Depression*
MHI Behavioural control*
MHI Positive affect*

62.8 (19.7)
60.1 (24.1)
67.7 (23.7)
64.9 (20.3)
57.0 (20.7)

* Values are mean (SD)
EDSS: Expanded Disability Status Scale
BRB: Brief Repeatable Battery of Neuropsychological Tests
MHI: Mental Health Inventory

Table 2: Characteristics of the proxy respondents
Close
Occupational
relativesa
therapists
Total
Female n (%)
Age in yearsb
a
b

Social
workers

Nurses

Rehabilita- Neurologists
tion doctors

59
30 (51)

6
6 (100)

3
3 (100)

14
12 (86)

1
1 (100)

8
4 (50)

52.8 (12.5)

37.0 (8)

40.3 (10)

39.7 (8.4)

40.0

31.6 (7.8)

Close relatives (n): partners (48), parents (5), children (4), sister (1) and personal assistant (1)
Values are mean (SD)
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Data analyses
Table 3 displays the results of the first part of the analyses in which the
level of agreement between patients and proxy respondents was examined. Mean absolute differences, mean directional differences and ICCs
are displayed for every patient-proxy couple, at baseline and follow-up for
both scales of the MSIS-29.
Patient – proxy agreement at baseline
Mean absolute differences on the physical scale ranged from 15.4 ± 13.8
(patient-close relative) to 21.6 ± 13.9 (patient-nurse). On the psychological
scale, these values ranged from 15.0 ± 11.7 (patient-close relative) to 20.3 ±
14.6 (patient-neurologist).
Mean directional differences were found to be significant between
patients and close relatives, on the physical scale (–8.2 ± 19.1) and the psychological scale (–6.9 ± 17.8). The negative values of these mean directional differences indicated that close relatives scored more physical and
psychological impact, than the patients themselves. The magnitude of this
bias was small; d = –0.4. There were also significant differences found on
both the physical scale and the psychological scale between the patients
and the occupational therapists (9.4 ± 21.2 and 9.3 ± 21.8, respectively)
and between the patients and the nurses (8.6 ± 24.4 and 8.0 ± 19.9, respectively). Effect sizes were small (d = 0.4). The mean directional differences
between patients and rehabilitation doctors (10.1 ± 17.3, d = 0.6) and the
neurologists (9.3 ± 23.3, d = 0.4) were found to be significant for the psychological scale. Interestingly, the health care providers displayed positive
mean differences which means that they indicated less disease impact
than the patient did. The remaining health care providers also scored
lower on the physical scale in comparison to the patient, but these mean
directional differences were not significant and the effect sizes were small.
In all patient-proxy groups and for both scales, large standard deviations
were noted, which indicated large variability on the individual patientproxy level.
The ICCs on the physical scale ranged from 0.21 to 0.47 and from 0.39
to 0.71 on the psychological scale. All the values, except for the ICC
between patients and occupational therapists (0.71), were below the cutoff point of 0.70.
Patient – proxy agreement at follow-up
At follow-up, the mean absolute differences on the physical scale ranged
from 14.8 ± 12.8 (patient-rehabilitation doctor) to 18.4 ± 14.8 (patientclose relative) and from 13.3 ± 12.0 (patient-social worker) to 20.4 ± 19.4
(patient-close relative) on the psychological scale.
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Again, mean directional differences between patients and close relatives were significant for both the physical scale (–12.1 ± 20.4) and the psychological scale (–14.2 ± 24.3). This time these differences were even
larger when compared to baseline and effect sizes were moderate
(d = –0.6). The mean directional differences between the patients and
rehabilitation doctors were significant for the psychological scale (9.6
± 21.2, d = 0.5). The remaining health care providers, except for the
Table 3: Agreement between patients and proxy respondents at baseline and follow-up
MSIS-29
Patient –
Patient –
Patient –
Close relative Close relative Occupational
therapist
N = 57
N = 57
N = 53
Baseline
Baseline
Follow-up
Absolute
differencesa
Directional
differencesb
dc
ICCd

Patient –
Occupational
therapist
N = 56
Follow-up

Patient –
Social worker

Patient –
Social worker

N = 57
Baseline

N = 56
Follow-up

15.4 ± 13.8

18.4 ± 14.8

18.6 ± 13.6

16.0 ± 14.2

16.3 ± 13.3

16.5 ± 11.9

–8.2 ± 19.1*

–12.1 ± 20.4*

9.4 ± 21.2*

2.6 ± 21.4

2.3 ± 21.0

2.4 ± 20.3

–0.4

–0.6

0.4

0.1

0.1

0.1

0.47

0.46

0.24

0.43

0.30

0.37
MSIS-29

Absolute
differencesa
Directional
differencesb
dc
ICCd

N = 56

N = 49

N = 57

N = 54

N = 57

N = 54

15.0 ± 11.7

20.4 ± 19.4

18.7 ± 14.3

13.8 ± 11.5

19.2 ± 17.4

13.3 ± 12.0

–6.9 ± 17.8*

–14.2 ± 24.3*

9.3 ± 21.8*

0.2 ± 18.1

5.9 ± 25.4

2.6 ± 17.8

–0.4

–0.6

0.4

0.0

0.2

0.1

0.68

0.37

0.71

0.52

0.51

0.50

* p < 0.05
a Mean ± SD
b Patient minus proxy respondent; negative scores indicate that the proxy scores higher than the patient.
c Effect size: mean difference/standard deviation of difference (d = 0.2 small; d = 0.5 moderate; d = 0.8 large)
d ICC: intraclass correlation coefficient
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nurses, indicated less psychological disease impact, although not significant. Again, large inter-individual differences between patients and proxies were seen.
ICCs on the physical scale ranged from 0.25 to 0.46 and from 0.14 to
0.53 on the psychological scale. None of these values fulfilled the criteria
of > 0.70.

Physical scale
Patient –
Patient –
Rehabilitation Rehabilitation
doctor
doctor
N = 57
N = 57
Baseline
Follow-up

Patient –
Neurologist

Patient –
Neurologist

N = 59
Baseline

N = 58
Follow-up

Patient –
Nurse

Patient –
Nurse

N = 58
Baseline

N = 59
Follow-up

21.6 ± 13.9

16.8 ± 14.4

16.2 ± 21.1

14.8 ± 12.8

17.7 ± 13.2

17.8 ± 14.4

8.6 ± 24.4*

1.5 ± 22.2

1.4 ± 20.3

2.4 ± 19.4

2.4 ± 22.1

0.5 ± 23.0

0.4

0.1

0.1

0.1

0.1

0.0

0.21

0.38

0.31

0.38

0.24

0.25

N = 56

N = 57

N = 55

N = 59

N = 55

Psychological scale
N = 58

CHAPTER

16.7 ± 13.3

17.8 ± 15.5

16.3 ± 11.6

17.0 ± 15.8

20.3 ± 14.6

13.8 ± 12.1

8.0 ± 19.9*

–0.8 ± 23.7

10.1 ± 17.3*

9.6 ± 21.2*

9.3 ± 23.3*

2.2 ± 18.4

0.4

0.0

0.6

0.5

0.4

0.1

0.39

0.26

0.61

0.14

0.43

0.53
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Table 4 and 5 show the percentages of proxy respondents who scored
lower, higher or equal to the patients, at baseline and follow-up. The
largest percentages for each comparison of each scale are shaded in grey.
As expected, the percentages of exact equal scores were very small for
both MSIS-29 subscales for every comparison. The highest value (10.2%)
was for the psychological scale between patients and close relatives, at follow-up. It is therefore important to evaluate whether the percentages of
higher and lower scores are similar, suggesting random variation, or
whether there is an imbalance.
At baseline, a clear majority of close relatives indicated a higher physical
and psychological disease impact than the patients did. This was con-

Table 4: Percentages of proxy respondents scoring lower/higher/equal on the MSIS-29 in comparison
Patient – Close relative

Patient –
Occupational therapist

Patient – Social worker

N = 57

N = 57

N = 57

Lower % (n)

29.8 (17)

70.2 (40)

57.9 (33)

Higher % (n)

70.2 (40)

28.1 (16)

42.1 (24)

Equal % (n)

0 (0)

1.8 (1)

0 (0)

N = 56

N = 57

N = 57

Lower % (n)

26.8 (15)

64.9 (37)

54.4 (31)

Higher % (n)

71.4 (40)

33.3 (19)

36.8 (21)

Equal % (n)

1.8 (1)

1.8 (1)

8.8 (5)

Physical scale

Psychological scale

Table 5: Percentages of proxy respondents scoring lower/higher/equal on the MSIS-29 in comparison
Patient – Close relative

Patient –
Occupational therapist

Patient – Social worker

N = 53

N = 56

N = 56

Lower % (n)

24.5 (13)

55.4 (31)

46.4 (26)

Higher % (n)

75.5 (40)

44.6 (25)

50.0 (28)

Equal % (n)

0 (0)

0 (0)

3.6 (2)

N = 49

N = 54

N = 54

Lower % (n)

22.4 (11)

44.4 (24)

48.1 (26)

Higher % (n)

67.3 (33)

53.7 (29)

46.3 (25)

Equal % (n)

10.2 (5)

1.9 (1)

5.6 (3)

Physical scale

Psychological scale

t
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firmed at follow-up, when again large proportion of close relatives scored
higher on both subscales of the MSIS-29.
In contrast, a majority of all health care providers scored lower on both
subscales of the MSIS-29 at baseline, indicating that they thought the
patient experienced less impact than the patient scored. Only for physicians the proportion of higher and lower scores was approximately balanced for the physical scale. At follow-up (i.e. after a period of on average
3.5 weeks intensive in-house rehabilitation), the proportions were much
more balanced between higher and lower scores for all health care
providers.

n

n

to the patient at baseline
Patient – Nurse

Patient –
Rehabilitation doctor

Patient –Neurologist

N = 58

N = 57

N = 59

65.5 (38)

52.6 (30)

50.8 (30)

34.5 (20)

47.4 (27)

47.5 (28)

0 (0)

0 (0)

1.7 (1)

N = 58

N = 57

N = 59

58.6 (34)

70.2 (40)

69.5 (41)

34.5 (20)

26.3 (15)

28.8 17)

6.9 (4)

3.5 (2)

1.7 (1)

Patient – Nurse

Patient –
Rehabilitation doctor

Patient –Neurologist

N = 59

N = 57

N = 58

47.5 (28)

57.9 (33)

43.1 (25)

49.2 (29)

40.4 (230

51.7 (30)

3.4 (2)

1.8 (1)

5.2 (3)

N = 56

N = 55

N = 55

42.9 (24)

61.8 (34)

49.1 (27)

50.0 (28)

34.5 (19)

43.6 (24)

7.1 (4)

3.6 (2)

7.3 (4)

to the patient at follow-up
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Factors affecting patient-proxy mean absolute differences
Disability
A significant distinction was observed between the patients and the health
care providers, especially at follow-up. In all groups of patient-health care
providers couples, the mean absolute difference was 7.1 to 12.2 larger
(p < 0.02 for all comparisons) for patients with EDSS ≥ 6.5 than those with
EDSS ≤ 6.0. No significant distinction was observed between patients with
EDSS ≤ 6.0 and those with EDSS ≥ 6.5 with respect to the psychological
scale for any of the groups of patient-proxy respondent couples.
Cognition
When the group was split based on the results of cognitive testing, a trend
was observed suggesting that there was less agreement between proxies
and patients who failed the BRB. However, this was statistically significant
neither at baseline, nor at follow-up.
Mental health
Despite three significant mean absolute differences between patients and
health care providers on the psychological scale at baseline, the majority
of the comparisons were not significant. There was also no distinction
between the subgroups based on MHI score with respect to the physical
scale. At follow-up, no significant distinctions were observed.
Gender
The mean absolute differences between the female close relatives and the
patients were significantly larger on the psychological scale in comparison
to the mean absolute differences between the male close relatives and the
patients (11.4 ± 5.4, p = 0.04). There was no gender bias found on the
physical scale.

DISCUSSION
This study explored the accuracy and value of both close relatives and
health care providers as proxy respondents to obtain information on disease impact of MS in a rehabilitation setting. Several conclusions can be
drawn from our results.
First, when proxy ratings are used, both underestimation and overestimation regarding the impact of the disease is possible. Large inter-individual differences make the use of proxy respondents complicated. Even at
group level, there might be bias depending on the source from which the
proxies are selected. As a group, close relatives might overestimate while
health care providers might underestimate the impact of MS. In this study,
we found a lower agreement between patients and close relatives compared to our previous study.4 Agreement was also lower in comparison
with a study on proxy measurements on quality of life in MS29 and patient-

07.6

01-03-2008

10:15

Pagina 107

Proxy ratings from multiple sources: (dis)agreement on the impact of MS

proxy studies in other diseases.7;30;31 We did, however, also observe this
lower significant level of agreement in a follow-up assessment in a longitudinal patient-proxy study we performed. We cannot exclude that the difference found in this study is due to chance, but the characteristics of the
patient sample may be a factor in this observation as well. The patients in
the present study were more severely disabled and a third of the patients
suffered from cognitive impairment. In the present study it was shown
that a higher disability had a significant negative effect on the patientproxy agreement. Although not significant, a trend for reduced agreement
in cognitive impaired patients was observed.
In line with other studies, also in the present study, agreement was better for physical than psychological domains. This is probably due to the
fact that the former is more easily observed.5;11 The psychological disease
impact was overestimated by the female proxy respondents, which is in
line with our previous study.4 Mental health did not seem to influence
patient-proxy agreement in this study.
The ICCs between patients and proxy respondent were low, irrespective
of the type of proxy respondent or time of assessment. There was only one
ICC which fulfilled the criteria of > 0.70. Mean directional differences
were accompanied with large standard deviations, indicating large differences at individual patient-proxy level. This was supported graphically by
scatterplots (not shown) showing a large variability of the individual
patient-proxy pairs. Therefore, at an individual level, proxy ratings are not
very reliable and the effect of replacing patient scores by proxy scores is
rather unpredictable.
When looking at the data on a group level in the present study, close relatives indicated significantly more physical and psychological disease
impact than the patients. This was apparent from both the directional
change and the proportion of proxies scoring higher than the patient. This
finding is comparable with many studies on quality of life, in which proxies tend to report lower levels of functioning and report more symptoms
than the patients themselves. However, in contrast to close relatives,
health care providers indicated less physical and psychological disease
impact at baseline. For health care providers to report lower levels of physical and psychological disease impact than the patient is not in line with
the earlier cited reviews.10-12 Patients might present themselves as having
lesser complaints than they actually do to avoid being a burden to their
health care providers.9 The close relatives, on the other hand, know how
they function at home which might be a lot worse than the patients let
their doctors to believe.
Another reason could be that health care providers may have limited
access to the patient’s thoughts in comparison to the close relatives who
interact with the patient on a daily basis. It might have been difficult for
the health care providers to answer the questions from the perspective of
the patient and they could therefore have relied on their own perspective.
The health care providers considered in this study, work in a rehabilitation
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center, which is specialized in providing care for severely disabled
patients. Their perspective could therefore be based on a different frame
of reference in comparison to the close relatives. The fact that they are
confronted with more patients of different impairment levels could have
influenced their judgement. They could, unintentional, compare the
patient with other patients that they have seen and may think that the level
of disease impact is not that high in comparison to the patients themselves.
At follow-up, the discrepancies between patients and health care
providers shifted on average for most patient-proxies couples. Intensified
contact during the in-house rehabilitation might be the reason for the
change in proxy ratings of health care providers. A possible explanation
could be that the health care providers did gain more insight into the disease impact, as experienced by the patient, as a result of intensified contact during the in-house rehabilitation. They might have come to realize
that this impact is larger than they expected at their initial visit. The close
relatives might already have gained this insight in disease impact before
the program, since they interact with the patients on a daily basis. This is
supported by the observation that no change was observed at follow-up for
close relatives versus patients.
This study has several limitations and caution is needed when attempting to generalize these results beyond this study group. Results are based
on a small sample size and at follow-up not all the comparisons could be
made due to missing data. Another limitation might be the fact that some
of the samples of health care providers were very small; for example, there
was only 1 rehabilitation doctor and there were only 3 social workers.
Health care providers consequently assessed more than one patient. When
small samples of health care providers assess larger number of patients,
differences between individual health care providers may seriously influence ratings of the total group of health care providers, as well as group
comparisons. Also, a small number of health care providers may limit the
external validity of the results.12
We did not investigate the possible influence of caregiver burden
although this might have influenced the way the close relatives rated the
patients and could have resulted in the significant differences between
patient and close relatives.6-8
To conclude, we would advise caution in using close relatives and
health care providers as proxy respondents in a rehabilitation setting. At a
group level, close relatives might overestimate disease impact while health
care providers might underestimate disease impact. Unpredictability of
(the direction of ) differences prevent the use of proxies at an individual
level.
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This thesis started out with an example of daily practice which illustrated
that use of self-report measurements in MS research and the presence of
cognitive impairment during the disease course might cause methodological problems. The treating physician realized that the partner of a patient
might also be a valuable source of information when assessing the health
status of the patient. The incorporation of such a person, a so-called proxy
respondent or proxy, could therefore be an alternative source of information and it may be an effective way of obtaining information that would
otherwise be unreliable, invalid or even lost. However, in order to use the
information provided by a proxy, one must be certain that they are capable
of providing accurate information.
This led to the following research question:
To what extent are proxy respondents able to accurately assess the
impact of MS on daily life of MS patients?
The accuracy of proxy ratings is usually determined by examining the
extent to which they are in agreement with those provided by the patients.1
Although the use of proxies has been examined in a wide range of (neurological) disease states and patient groups, the studies presented in this
thesis are the first to explore the value of proxy measurements in MS
research. Based on the findings described in the previous chapters we conclude the following:
At group level, partners of MS patients are capable of providing reasonably accurate information, mainly on the physical disease impact
of MS on daily life of MS patients. The use of partners of MS patients
as proxy respondents at group level could therefore be a valuable
method to comply with the methodological problems which may
occur when using self-report measurement in MS research.
However, the presence of large inter-individual differences requires
caution when using proxy respondents to assess disease impact of
MS of individual patients.
The results of this thesis support and expand on existing knowledge on
proxy measurements and therefore provide a solid basis on which future
research can be based. The relevance of these findings will be discussed in
the next section, followed by several recommendations for future
research. The discussion sections in each of the chapters consider the limitations of each study that was performed and the relevance of our findings and conclusion should be interpreted taking these limitations into
account.
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RELEVANCE OF PROXY MEASUREMENTS IN MS RESEARCH
Patient as gold standard?
First of all, we would like to discuss an issue relevant to the exploration of
the value of proxy measurements. The underlying assumption when using
self-report questionnaires is that patients themselves are the most appropriate source of information concerning their own health status. One
could therefore question the need for a proxy, since the patient is regarded
as being the gold standard. Who are we to imply that their judgement is
unreliable or invalid when the patient states not to be bothered by physical
discomfort which is clearly noticeable to their environment?
However, in certain situations the patient’s own perspective can be
influenced in a way that might interfere with its quality as gold standard.
Problems may arise when patients suffer from cognitive impairment and
may therefore not be consistent in their report of experienced discomfort.
The patient, for instance, could complain about mobility problems when
they are at home but they may not mention this to their treating physician.
Problems may also arise when patients suffer from communication
deficits, depression and/or anxiety problems, when they experience severe
symptom distress and do not want to be bothered by an interview, or when
an interview is emotionally too burdensome.2 Exclusion of such a highly
relevant subgroup of patients, which is a sometimes chosen approach,
would lead to unacceptable levels of missing data, which in turn results in
biased and thus clinically less relevant study outcomes.3 The incorporation of proxy ratings could therefore offer a valuable alternative.

Group level versus individual level
It should be stressed that although patient-proxy agreement at group level
appeared to be adequate in our studies, large discrepancies were found at
the individual patient-proxy level (chapter 3 to 7). The group means were
accompanied with large standard deviations, which indicate that certain
patient-proxy couples did not agree at all.
Clinical research mostly focuses on group comparisons, for example in
clinical trials, when groups of patients are compared rather than individual patients. Nonetheless, it is also important to know what caused the
large individual patient-proxy differences. This was not explored in this
thesis, which mainly focussed on patient-proxy agreement at group level.
We did examine several factors that could influence patient-proxy agreement, at group level, such as cognitive status (chapter 3, 4, 6 and 7), mood
status (chapter 3, 4 and 7), and neurological disability (chapter 3, 4 and 7).
Clear influence of any of these factors did not emerge from the analyses.
This may be related to the relative small patient samples in which all studies were executed. This limited the possibilities for comparing subgroups
to thoroughly explore factors that might influence patient-proxy agreement at group level.
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One factor that we specifically focussed on was the possible influence
of cognitive impairment on patient-proxy agreement. This study is
described in chapter 6. A priori we expected the level of patient-proxy
agreement to be proportional to cognitive impairment of the patients.
Studies in other patient samples showed that the level of agreement was
indeed lower in samples that were more cognitively impaired.4 We did not
obtain similar findings, although our results showed some trends towards
lower levels of agreement in the cognitively impaired sample. However,
this was not statistically significant and further carefully constructed studies are required.

Type of proxy respondent
The level of patient-proxy agreement depended on the type of proxy
respondent. While chapters 2 to 6 focussed only on partners of MS
patients, the study described in chapter 7 also incorporated health care
providers and proxies other than partners (close relatives).
All our studies showed that partners of MS consistently overestimated
the disease impact of MS. Partners believed that patients experienced
more disease impact than the patients did themselves. A possible explanation for this could be that although they were instructed to answer the
items from the perspective of the patient, these answers could still be
influenced by their own feelings or state of mind. One can imagine that
caring for a (highly) disabled patient can be very burdensome. Although
there is evidence that the level of agreement improves when the significant
other’s contact or involvement with the patient increases5;6, research has
also shown that intensive involvement can at the same time distort the
proxy’s perception. The accuracy of significant other’s ratings of patients
psychosocial functioning, for example, can be negatively influenced by the
perceived burden of the caregiver.7-9 Rothman et al. showed that the significant other’s score on the psychosocial dimension for a patient was
found to be more closely associated with the significant other’s own level
of psychological distress and caregiver burden than with the patients own
psychosocial health.8 The studies described in this thesis did, however,
not explore the possible influence of caregiver burden on patient-proxy
agreement so we do not know whether this influenced the results. We did
see that the mean directional differences between patients and close relatives in chapter 7 were significant on both the physical and the psychological scale. The patients in this sample differed in terms of neurological disability and cognitive functioning in comparison to the patients in chapter
2 to 6. The close relatives in this group could have experienced (more)
caregiver burden which might have resulted in the significant differences.
The healthcare providers showed contrasting results; findings showed
that they underestimated the impact of MS. This is in contrast with other
published studies which found that health care providers, as well as significant others, reported more problems and lower levels of functioning of
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patients than patients themselves. A reason for this could be that health
care providers may have limited access to the patient’s thoughts in comparison to partners who interact with the patient on a daily basis. It might
have been difficult for the health care providers to answer the questions
from the perspective of the patient and they could therefore have relied on
their own perspective. The health care providers considered in this study
work in a rehabilitation center, which is specialized in providing care for
severely disabled patients. Their perspective could therefore be based on a
different frame of reference in comparison to the close relatives. The fact
that they are confronted with more patients of different impairment levels
could have influenced their judgement. They could, unintentional, compare the patient with other patients that they have seen and may think that
the level of disease impact is not that high in comparison to the patients
themselves.
Another factor of influence on the level of patient-proxy agreement was
the gender of the proxy respondent; female proxies significantly overestimated the psychological disease impact of MS (chapter 3, 4 and 7). A possible explanation for this could be that female proxies might be more susceptible to the psychological aspects of a disease or they could have
projected their own fears and worries on the patient.

Dimension of domain
Previous research has shown that the level of agreement between patients
and proxy respondents depends on the concreteness and visibility of the
domain being assessed.10 In line with other published studies, our results
showed that significant others and health care providers were more capable of judging objective domains such as physical health. One could imagine that domains relating to mobility and physical tasks are more observable and therefore easier to assess for the proxy.
The level of agreement between patients and proxies was lower for the
more subjective aspects of the psychological subscale of the MSIS-29. It is
conceivable that items concerning, for example, mental health, lack of
self-confidence, and feelings of anxiety in some cases are less observable
and therefore more difficult to assess for proxies. There is a difference in
the way people express their feelings and emotions. If a patient keeps all
his emotions inside or only expresses it when he or she is alone, then it is
difficult for the proxy to assess the possible psychological impact of a disease. Consequently, it is realistic to expect that a high agreement on psychological items will never be obtained.

Agreement on change over time
Although partners were capable to assess disease impact of MS with reasonable accuracy, the level of patient-proxy agreement on the change of
the disease impact over time was low. Several studies that examined
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patient-proxy agreement on change over time in longitudinal settings
yielded both negative and positive results, partly depending on the statistical methodologies used.4;6;9;11-15 Agreement on change which was described in chapter 4 was assessed by calculating intraclass correlation coefficients (ICCs) between change scores of patients and proxies. However,
we have come to realize that this might not have been the right approach.
The ICC is calculated as the ratio of variability between subjects (variability
of interest) and the total variability which consists of the variability
between subject plus measurement error. Results, which are described in
chapter 4, showed that patients did not change much on the physical scale
over the two years and practically no change was seen on the psychological
scale. Therefore, the true variability might have been low and by using an
ICC we might have only assessed measurement error.
For the study of patient-proxy agreement on change in disease impact
after treatment, described in chapter 5, a different approach was used by
calculating the difference between the change scores of the patient and the
proxies and assessing possible significant differences between those
change scores. This time acceptable levels of agreement, at group level,
were found.

RECOMMENDATIONS FOR FUTURE RESEARCH
Based on the findings and the previously described relevance of these findings and the limitations of the studies described in this thesis, several
recommendations for future research on proxy measurements in MS can
be made. In general, efforts should be made to investigate under which
circumstances good agreement might be achieved and in what situations
this cannot be expected. For the latter situations one might try to explore
who is giving the most reliable information: the patient or the proxy
respondent.

Patient as gold standard?
A key question is, in case of low patient-proxy agreement, who provides
the most reliable information in that case. When do we no longer consider
the patient as a gold standard and when do we trust the proxy ratings? This
remains a difficult issue. For example, the study described in chapter 7
showed lower levels of patient-proxy agreement in a patient sample that
was more severely affected by MS. A logical assumption would be that the
proxy is wrong since the patient is regarded as the gold standard to which
the proxy should confirm. This could indeed be so when, for example, the
proxy suffers from the burden of the daily care and projects this on the
patient. On the other hand, the patient might have lost insight into his or
her disease impact and could also give a distorted judgement. In that case
the proxies provided more reliable and valid information.
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The studies in this thesis were set up to explore the level of patientproxy agreement and whether proxies were capable of comparable judgements. Future researches should therefore focus on the reliability and
validity of both patient and proxy responses in different circumstances.
One method could be to incorporate proxies from the beginning of a
study. In this way, changes on the side of the patient and the side of the
proxy can be closely monitored and examined how these changes might
influence patient-proxy agreement.
One factor that should not be lost out of sight is the matter of providing
a clear definition of the perspective of the proxy. It is essential to state, on
beforehand, the point of view from which the proxy should complete the
questionnaire. This point of view depends on the goal of the study: do you
want to replace the patient ratings with ratings of proxies or do you want
to have a perspective that might diverge from the patients own perspective. For the first goal, the proxy should assess the patient as the proxy
thinks the patient would rate his or herself. For the second goal, the proxy
should assess the patient from the proxy’s perspective.16 One can understand that when the perspective is not clear from the beginning, this can
have major consequences for the results. The proxies in our studies were
instructed to assess the patient as the proxy thought the patient would rate
him or herself. They had to complete the MSIS-29 keeping in mind the following question: ‘How do you think the patient experiences the impact of
MS on his or her life?’ In this way the proxy was asked to project themselves into the mind of the patient for the purpose of responding to the
MSIS-29.16 Although explicit verbal instructions were given to the proxy
and the same instructions were written on the questionnaire and in the
accompanying information letter, it might have been difficult for proxies
to place themselves in the perspective of the patients. It might even have
been harder for health care providers since they did not know the patient
before inclusion. Future studies should therefore try to be even clearer on
the perspective of the proxy.
CHAPTER

Group level versus individual level
In order to explore why certain patients differed extensively from proxies
on individual level, larger samples are needed. Larger samples offer the
opportunity to examine several factors that could influence patient-proxy
agreement that were not explored (fully) in this thesis, by creating subgroups. Subgroups can be based on different potentially relevant patient
related factors, including MS type, disease duration, neurological disability, cognitive impairment, age, and gender.
Although one of our studies focussed on the possible influence of cognitive impairment on patient-proxy agreement, we do believe that conditions such as depression and anxiety might also influence the way patients
report their health status. Mood disturbances may also occur during the
disease course of multiple sclerosis; depression is common in approxi-
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mately half of the MS patients17 and anxiety disorders present themselves
in about 36% of the MS patients.18 Recent studies have shown that symptoms of depression and anxiety influence the way patients judge their own
(self-reported) cognitive status.19-22 Samples can be divided into subgroups according to the degree of depression and/or anxiety and whether
there is a difference between the subgroups in terms of patient-proxy
agreement.

Type of proxy respondent
Larger samples also provide more insight into proxy-related variables
which could be of influence. These could, for example, include age, gender, or type of proxy (partner, child, neighbour, etc.). In addition, factors
such as whether (and if so, how long) the proxy lives with the patient, level
of involvement in patient care, possible caregiver burden and mental
health of the proxy should also be explored. This can be done by incorporating more proxy related questionnaires. When the impact of those variables is known, they can be integrated in future studies to improve proxy
assessments.

Dimension of domain
It should be explored whether other self-report questionnaires that are
specifically developed for MS are suitable for proxy measurement studies.
One could think of the Multiple Sclerosis Walking Scale (MSWS)23 and the
Guy’s neurological disability scale (GNDS).24 Other self-report questionnaires could also offer insight into whether the manner in which items are
asked and presented also influence the level of agreement. As was seen in
our studies, patient-proxy agreement depended, in part, on the concreteness of the domains. Besides this, other variables such as the number, type
and content of the response categories can also influence patient-proxy
agreement.2

Agreement on change over time
Patient-proxy agreement on change over time was insufficiently explored
in chapter 4 and future studies should focus more on longitudinal study
settings in larger samples. The validity of measuring changes over time in
a longitudinal setting, for example in clinical trials in which the effect of
treatment is assessed over time, is essential. Also, exploring the use of
proxies in longitudinal settings is important since it may contribute to
higher compliance rates, since patients fail to complete follow-up sessions due to worsening health. Yet, it is precisely at the point of disease
progression or acute symptom experience that we may be most interested
in assessing changes in health status.
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When measuring changes over time in a longitudinal setting, one
should keep in mind that response shift may influence the results.25-27
Response shift refers to a change in the meaning of one’s self-evaluation
of a target construct.28 A recent study demonstrated response shift in
patient reported physical morbidity, assessed with the MSIS-29, in more
disabled MS patients.29 Also, patient reported psychological well-being
improved over time in patients with greater disability regardless of
whether they were clinically stable or worsened.29 One can imagine that a
proxy respondent might not experience the same internal changes as the
patient, which could result in different outcomes and consequently in
lower levels of agreement.
In our studies this could mean that although the mean change scores
on the MSIS-29 were small and the patients did not seem to have changed
over those two years, there is still a possibility that they could have
changed in reality. Although response shift is an unavoidable aspect of
self-report measurements, future studies should take this aspect into
account.

FINAL REMARKS
The incorporation of self-report measurements in clinical research is
essential but reliable and valid use should not be lost out of sight. Future
work on improving circumstances in which self-report measurements are
used is warranted. The incorporation of proxy respondents could be a useful way to meet with certain methodological problems. Besides providing
information on the health status of the patient, being a proxy (in case of
close relatives) also offers the opportunity to be actively involved in the disease process of their loved ones. This was certainly appreciated during our
studies.
Also, the fact that proxies appear to be reasonably accurate on assessing
the physical impact of MS offers a contradicting point of view when it
comes to the general image of self-report measurements of being too subjective and outcomes being arbitrary since they depend on too many fluctuating variables. Although further carefully constructed studies are
needed in which previously described recommendations need to be incorporated, proxy respondents could be integrated as a constant factor in
future clinical research. They can be a valuable source of information and
this will benefit research on outcome measurements and will lead to
greater understanding of clinically important issues.
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Multiple Sclerosis (MS) is a chronic, inflammatory disease of the central
nervous system and it is the most common cause of neurological disability
in young adults between the age of 20 and 40. MS is characterized by
inflammation of the myelin sheet, i.e. the protective fiber surrounding the
nerves, and which is needed for the fast electrical conduction of the action
potential along the nerve. In case of MS, the body attacks its own myelin,
causing inflammation of the myelin sheet. Myelin is lost in multiple areas,
leaving scar tissue called sclerosis. This will lead to a disrupted conducting of impulses to and from the brain, which may subsequently lead to the
multiple neurological symptoms that characterize MS. These symptoms
could include motor and sensory impairments, cognitive impairment,
fatigue, visual problems, sexual dysfunction, mood disturbances, and loss
of bowel and bladder control.
MS has a variable but over time increasing impact on daily living and
since no cure has been found yet, treatment should aim at reducing this
(increase in) impact. It is therefore essential that impact of MS is measured in a reliable and valid way. These measurements can include clinical
measures, such as neurological examination and MRI, which are used to
quantify impairment and disability in MS. Although these measures are of
interest to clinicians, they often correlate poorly with the patient’s perception of his/her own well-being. Clinical outcome measures are therefore
questionable as ultimate outcomes in rehabilitation and therapeutic trials.
In recent years, there has been an increasing recognition and use of
self-report measurements which are based on the patient’s own perspective. In order to use the outcomes of self-report measurements, the patient
needs to provide reliable and valid information. Reliability and validity of
outcomes generated by self-report measurements may be influenced when
the patient suffers from cognitive impairment. Cognitively impaired
patients may differ in the domains of functioning that they see as important, and they may differ in their outcome assessments. Also, their health
and overall functioning are often difficult to assess because of the cognitive or communication problems from which they suffer.
This is described in a Health Technology Assessment (HTA) report by
Riemsma et al. They performed a systematic review of all existing literature to identify the general health status measures that have been validated
in patients with cognitive impairment due to acquired brain injury, explicitly including MS. It was concluded that existing self-report measurements
on general health status should be used with caution in patients experiencing conditions such as cognitive impairment. Yet it might be precisely
these situations when one is most interested in assessing health status.
Problems may also arise when patients suffer from communication problems, depression and/or anxiety or when they experience severe symptom
distress and do not want to be bothered by an interview. Exclusion of such
patients, a sometimes chosen approach, may lead to biased results which
are consequently difficult to generalize to the population of interest.
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One of the suggestions for future research by the authors of the HTA
report is the incorporation of proxy respondents (or proxies) to assess the
situation of the patient. A proxy respondent is someone from the direct
vicinity, for example partners, close relatives and health care providers.
Proxies could provide information on the patient’s health status that otherwise could be unreliable, invalid or even lost. In order to use the information provided by proxies, it should be accurate.
This lead to the following research question:
To what extent are proxy respondents able to accurately assess the
impact of MS on daily life of MS patients?
Several studies were performed towards answering this question. In this
summary, the main findings of these studies are presented.
The accuracy of proxy ratings is usually determined by examining the
extent to which they are in agreement with those provided by the patients.
The studies described in this thesis, focussed on patient-proxy agreement
on the physical and psychological disease impact of MS on daily life of the
patient.
The Multiple Sclerosis Impact Scale (MSIS-29) is the most recently
developed patient-based outcome measure in MS (appendix 1), which
measures the physical and psychological disease impact of MS from the
patient’s perspective. The MSIS-29 consists of 29 items which originated
from expert opinion, literature review and patient interviews. These items
can be divided into two subscales: a physical scale (20 items) and a psychological scale (9 items).
Since the MSIS-29 was originally developed for MS patients, one can
not automatically use the questionnaire in a sample of proxy respondents
without executing on beforehand a psychometric evaluation of the questionnaire when completed by proxy respondents. Psychometric criteria
such as data quality (were there, for example, a lot of missing data?), scaling
assumptions (did all the items of a subscale measure the same construct?), acceptability (did the score distribution adequately represent the true distribution of the
population?), reliability (were the data free of random error?), validity (did the
questionnaire measure what it was intended to measure?), and responsiveness
(did the questionnaire measure clinically important change over time?), were therefore tested in a sample of 59 partners of MS patients. The partners completed a modified version of the MSIS-29 in which all items were
rephrased in the third person perspective (appendix 2). They were
instructed to assess the patient as they thought the patient would rate his
or herself. Results, which are described in chapter 2, showed that the
MSIS-29 was also a reliable and valid instrument when used by partners of
MS patients.
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This provided a solid basis for further research and the next goal was to
examine whether MS patients and proxy respondents agreed on the physical and psychological impact of MS on daily life. A cross-sectional study in
a sample of 59 MS patients and partners, described in chapter 3, demonstrated that the patient-proxy agreement on the physical and the psychological disease impact was adequate at group level. Patient-proxy agreement was good for the physical scale and slightly less, but still adequate
for the psychological scale. It was concluded that partners might be useful
sources when assessing impact of MS. It should be taken into account that
the mean values at group level were accompanied with large standard deviations, which pointed towards large differences on individual patientproxy level.
Although promising results were seen at cross-sectional level, the validity of these findings over time remained to be investigated. The validity of
measuring changes over time in a longitudinal setting, for example in clinical trials in which the effect of treatment is assessed over time, is especially important. Therefore, patient-proxy agreement was assessed in the
same sample two years after the cross-sectional study to see whether
patients and proxies agreed on possible change in disease impact. Results
of this study (chapter 4) displayed acceptable levels of patient-proxy agreement, both at baseline and follow-up, mainly on the physical scale. Conversely, the level of patient-proxy agreement on change of disease impact
was low. A remarkable finding was that proxy respondents appeared to be
better assessors of change over time in comparison to the patients.
Proxy respondents could also play an important role in clinical trials
which are focussed on assessing treatment effect over time. Proxies
should therefore be able to assess the size (how much did the patient’s experienced disease impact change as a result of the treatment?) and direction of possible
treatment effect (did the patient’s experienced disease impact deteriorate, stabilize
or improve after treatment?). Therefore, both patients and proxy respondents
completed the MSIS-29 before and after intravenous steroid treatment,
which the patient received due to worsening disease symptoms. This study
is described in chapter 5. Results showed that, although large differences
were seen on individual patient-proxy level, findings do point towards
possible use of proxy respondents to assess patient perceived treatment
change at group level.
None of these studies included data of patients who actually suffered
from cognitive impairment. Nonetheless, the use of proxy respondents
could be especially important in that particular group of patients. Patientproxy agreement was therefore assessed in a sample of patients with different cognitive ability (chapter 6). The intuitive expectation that agreement between patients and proxy respondents was proportional to
cognitive impairment was not confirmed in this study.
All the previously described studies used partners of MS patients as
proxy respondents. However, health care providers could also be useful
sources of information since they play a central role in the care of MS
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patients. Chapter 7 describes a study which examined whether health care
providers are suitable proxy respondents and whether there was a difference with significant others. Results showed that both health care
providers and significant others did not accurately assess the disease
impact of MS patients in a rehabilitation setting. Health care providers
indicated lower levels of physical and psychological disease impact which
was in contrast with other studies in which health care providers indicated
higher levels of disease impact.
Based on the findings summarized above we concluded the following:
At group level, partners of MS patients are capable of providing reasonably accurate information, mainly on the physical impact of MS
on daily life of MS patients. The use of partners of MS patients as
proxy respondents at group level could therefore be a valuable
method to comply with the methodological problems which may
occur when using self-report measurement in MS research.
However, the presence of large inter-individual patient-proxy differences requires caution when using proxy respondents to assess disease impact of MS of individual patients.
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Multiple Sclerose (MS) is een chronische ontstekingsziekte van het centrale zenuwstelsel (CZS) en treft met name jong volwassenen tussen de
20 en 40 jaar. De ziekte wordt gekenmerkt door beschadigingen aan de
beschermlaag rondom de zenuwen (myelineschede) die voor de prikkelgeleiding zorgt. Wanneer de myelineschede is beschadigd, treedt er een
vertraging op van de prikkelgeleiding door de zenuw. Hierdoor kunnen
verschillende neurologische klachten ontstaan, zoals sensorische en
motorische problemen, cognitieve beperkingen, vermoeidheid, visuele
problemen, seksuele problemen, emotionele problemen en verlies van
controle over de blaas en de darmen. Welk symptoom optreedt, is afhankelijk van welk deel van het centrale zenuwstelsel is aangetast.
Het verloop van MS is veranderlijk en heeft een toenemende impact op
het dagelijkse leven. Gezien het feit dat er tot nu toe geen genezing is
gevonden, is de behandeling van MS gericht op het verminderen van die
impact. Het is daarom van belang dat de ziekte-impact op een betrouwbare en valide manier wordt gemeten. Deze metingen kunnen worden
gedaan aan de hand van klinische meetinstrumenten, zoals een neurologisch onderzoek of MRI, die gebruikt worden om de beperkingen en invaliditeit van MS te kwantificeren. Ondanks dat deze meetinstrumenten van
belang zijn voor de clinici, correleren ze meestal matig met de eigen visie
van de patiënt wat betreft zijn/haar welzijn. Het is daarom niet aan te raden
om alleen maar klinische meetinstrumenten toe te passen in klinisch
onderzoek.
In de afgelopen jaren is er een toenemende erkenning voor het gebruik
van zogenoemde zelfrapportage vragenlijsten die gebaseerd zijn op het
perspectief van de patiënt. Om de uitkomsten hiervan te kunnen gebruiken, moet de patiënt wel in staat zijn om betrouwbare en valide informatie te verschaffen. De betrouwbaarheid en validiteit van uitkomsten van
zelfrapportage vragenlijsten kunnen mogelijk (negatief ) worden beïnvloed wanneer de patiënt gehinderd wordt door cognitieve beperkingen.
Patiënten met cognitieve beperkingen kunnen verschillen met betrekking
tot de domeinen van functioneren die zij belangrijk vinden en hun uitkomstmaten. Vaak zijn bij deze patiënten domeinen als gezondheid en
algemeen functioneren moeilijk vast te stellen.
Dit wordt ook beschreven in een Health Technology Assessment (HTA)
rapport van Riemsma et al. De auteurs hebben een systematische review
uitgevoerd met betrekking tot gezondheidsvragenlijsten die gevalideerd
zijn in groepen patiënten met cognitieve beperkingen als gevolg van
hersenletsel. Hierbij werden ook gezondheidsvragenlijsten voor MSpatiënten betrokken. Aan de hand van de resultaten werd geconcludeerd
dat voorzichtigheid is geboden bij het toepassen van algemene gezondheidsvragenlijsten bij patiënten die lijden aan condities die cognitieve
beperkingen met zich meebrengen. Aan de andere kant zouden het juist
deze patiënten kunnen zijn van wie men de gezondheidstoestand zou
willen weten. Ook kunnen er problemen ontstaan wanneer de patiënt
moeite heeft met communiceren, last heeft van stemmingswisselingen of
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wanneer de patiënt gehinderd wordt door ziektegerelateerde klachten en
daarom niet wil worden lastiggevallen met een vragenlijst. Soms wordt er
voor gekozen om die patiënten uit te sluiten van deelname aan de studie,
maar dit kan leiden tot vertekende resultaten.
Een van de suggesties voor toekomstig onderzoek van de auteurs van
het HTA-rapport is het betrekken van proxy-respondenten (proxies) om de
gezondheidstoestand van de patiënt te bepalen. Een proxy is iemand uit de
naaste omgeving van de patiënt, zoals de partner, familieleden of zorgverleners. Proxy-respondenten zouden informatie kunnen verschaffen in
plaats van de patiënt wanneer de patiënt niet in staat is om betrouwbare en
valide informatie te geven. Om de informatie, die wordt gegeven door een
proxy-respondent, te kunnen gebruiken, moet men er wel van uit kunnen
gaan dat die informatie nauwkeurig is.
Dit leidde tot de volgende onderzoeksvraag:
In hoeverre zijn proxy-respondenten in staat om nauwkeurige informatie te geven over de impact van multiple sclerose op het dagelijks
leven van de patiënt?
Er werden verschillende studies uitgevoerd om deze onderzoeksvraag te
beantwoorden. In deze samenvatting worden de belangrijkste bevindingen weergegeven.
De nauwkeurigheid van de informatie van proxies wordt meestal vastgesteld door de overeenstemming te bepalen met de informatie van
patiënten. De verschillende studies die worden beschreven in dit proefschrift concentreerden zich op de patient-proxy overeenstemming van de
fysieke en psychologische ziekte-impact van MS op het dagelijkse leven
van de patiënt.
De Multiple Sclerosis Impact Scale (MSIS-29) is de meest recent ontwikkelde vragenlijst voor MS-patiënten (appendix 1). Deze zelfrapportage
vragenlijst meet de fysieke en psychologische ziekte-impact van MS op het
dagelijks leven van de patiënt. De MSIS-29 bestaat uit 29 items die
gebaseerd zijn op advies van experts, reviews van literatuur en interviews
met patiënten. Deze items kunnen worden onderverdeeld in twee subschalen: een fysieke schaal (20 items) en een psychologische schaal (9
items).
De MSIS-29 is oorspronkelijk ontworpen voor MS-patiënten en is
daarom niet automatisch geschikt voor proxy-respondenten. Derhalve
moest eerst een uitgebreide psychometrische analyse van de vragenlijst,
wanneer deze is ingevuld door proxy-respondenten, worden uitgevoerd.
Verschillende psychometrische criteria werden daarom getest in een groep
van 59 partners van MS-patiënten, te weten de kwaliteit van de uitkomsten
(waren er bijvoorbeeld veel ontbrekende uitkomsten?), aannames met betrekking
tot de schalen (behoorden de items van een subschaal allemaal tot hetzelfde
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domein?), aanvaardbaarheid van de uitkomsten (gaven de uitkomsten van de
vragenlijst de ‘ware’ uitkomsten in een populatie weer?), betrouwbaarheid (waren
de uitkomsten vrij van willekeurige fouten?), validiteit (bepaalde men met de vragenlijst inderdaad datgene waarvoor het bedoeld was?) en responsiviteit (gaf de vragenlijst belangrijke veranderingen over verloop van tijd weer?). De partners kregen
een aangepaste versie van de MSIS-29 waarin de items in de derde persoonsvorm werden gesteld (appendix 2). Men kreeg daarbij de instructie
dat de vragen-lijst ingevuld moest worden vanuit het perspectief van de
patiënt. De resultaten, die beschreven worden in hoofdstuk 2, lieten zien
dat de MSIS-29 ook een betrouwbare en valide vragenlijst is wanneer deze
wordt ingevuld door partners van MS-patiënten.
Dit vormde een goede basis voor vervolgonderzoek. Het volgende doel
was om te bepalen of patiënten en partners overeenkwamen met betrekking tot de fysieke en psychologische ziekte-impact van MS op het
dagelijkse leven. Een cross-sectionele studie in een groep van 59 patiënten
en partners, die wordt beschreven in hoofdstuk 3, liet zien dat de overeenstemming tussen patiënten en partners adequaat was op groepsniveau. De
overeenstemming was goed op de fysieke schaal en minder, maar nog
steeds voldoende, op de psychologische schaal. De conclusie was dat partners geschikte bronnen van informatie zouden kunnen zijn voor het vaststellen van de ziekte-impact van MS. Men moet hierbij rekening houden
met het feit dat de gemiddelde waarden op groepsniveau samengingen
met grote standaarddeviaties, wat wees op grote verschillen op individueel
patiënt-proxy niveau.
Ondanks de positieve resultaten van de cross-sectionele studie, moest
de validiteit van deze bevindingen over verloop van tijd, in een longitudinale setting, nog worden onderzocht. Zodoende werd de overeenstemming tussen patiënten en partners vastgesteld in dezelfde groep, twee jaar
na de cross-sectionele studie, om zo te onderzoeken of patiënten en partners het eens waren met betrekking tot mogelijke verandering in ziekteimpact. Resultaten van deze studie (hoofdstuk 4) lieten acceptabele
niveaus van overeenstemming zien, zowel bij baseline als follow-up, met
name op de fysieke schaal. De overeenstemming tussen patiënten en partners met betrekking tot de verandering in ziekte-impact na twee jaar was
laag. Een opvallende bevinding was dat partners beter in staat bleken te
zijn om de verandering van ziekte-impact over de tijd te bepalen dan de
patiënt zelf.
Proxy-respondenten kunnen ook een belangrijke rol vervullen bij klinische trials waarbij de nadruk ligt op het meten van behandelingseffecten.
Proxies moeten dan wel in staat zijn om de mate (hoeveel is de ervaren ziekteimpact van de patiënt veranderd?) en de richting van mogelijke behandelingseffecten (is de ziekte-impact van de patiënt verslechterd, gestabiliseerd of verbeterd?) te bepalen. Zodoende hebben zowel patiënten als partners de
MSIS-29 ingevuld voorafgaande aan en na een behandeling met intraveneuze steroïden, die aan de patiënt toegediend werden na verslechtering
van ziektegerelateerde klachten. Deze studie wordt beschreven in hoofd-
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stuk 5. Ondanks dat er grote verschillen op patient-proxy individueel
niveau werden gevonden, wezen resultaten naar een mogelijk gebruik van
partners bij het vaststellen van behandelingseffecten op groepsniveau, die
werden aangegeven door de patiënt.
Geen van de voornoemde studies bevatten gegevens van patiënten die
daadwerkelijk een verslechterd cognitief functioneren hadden. Desondanks kan het gebruik van proxy-respondenten juist belangrijk zijn in die
specifieke groep patiënten. De overeenstemming tussen patiënt en partner werd daarom vastgesteld in een groep patiënten met verschillende
cognitieve niveaus (hoofdstuk 6). De gevoelsmatige verwachting dat de
overeenstemming tussen patiënten en proxies proportioneel zou zijn aan
cognitieve beperkingen van de patiënt, werd niet bevestigd in deze studie.
In de eerder beschreven studies werden steeds partners van MS-patiënten gebruikt als proxy-respondenten, terwijl zorgverleners ook kunnen
optreden als proxy-respondenten gezien het feit dat zij een belangrijke rol
vervullen in de zorg van de patiënt. Hoofdstuk 7 beschrijft een studie
waarin werd onderzocht of zorgverleners geschikt waren als proxyrespondent en of er mogelijk een verschil was met andere typen proxyrespondenten. Resultaten lieten zien dat zowel de zorgverleners als de
naaste familieleden de ziekte-impact van patiënten in een revalidatiecentrum niet accuraat konden vaststellen. Zorgverleners gaven lagere niveaus
van fysieke en psychologische ziekte-impact aan in vergelijking met de
patiënt. Dit in tegenstelling tot andere studies, waarin zorgverleners juist
hogere niveaus van ziekte-impact aangaven.
Gebaseerd op de bevindingen, die beschreven zijn in dit proefschrift, kan
het volgende worden geconcludeerd:
Op groepsniveau zijn partners van MS-patiënten in staat om redelijk
accurate informatie te verschaffen, met name over de fysieke ziekteimpact van multiple sclerose op het dagelijks leven van de patiënt.
Het gebruik van partners van MS-patiënten als proxy-respondenten
zou daarom een waardevolle methode kunnen zijn om methodologische problemen tegemoet te komen welke zich kunnen voordoen
bij het gebruik van zelfrapportage vragenlijsten in MS-onderzoek
op groepsniveau.
Desondanks geeft de aanwezigheid van grote verschillen op individueel patient-proxy niveau reden tot voorzichtigheid bij het
gebruiken van proxy-respondenten voor het bepalen van de ziekteimpact bij individuele patiënten.

SAMENVATTING

09 nawerk.6

01-03-2008

11:42

Pagina 134

09 nawerk.6

01-03-2008

11:42

Pagina 135

135

Appendix 1

Multiple Sclerosis Impact Scale (MSIS-29)
Deze vragenlijst is bedoeld voor de patiënt. Het is belangrijk dat deze zelfstandig dus zonder overleg met
anderen wordt ingevuld.
•

De volgende vragen hebben betrekking op uw mening over de invloed van MS op uw dagelijks leven
gedurende de afgelopen 2 weken.

•

Omcirkel bij elke vraag het nummer dat uw situatie het beste beschrijft.

•

S.v.p. alle vragen beantwoorden.

Gedurende de afgelopen twee weken,
in welke mate heeft MS u beperkt in ...

Helemaal Een beetje
niet

1. Het uitvoeren van lichamelijke
inspanning?

Matig

Tamelijk
veel

Heel erg

1

2

3

4

5

2. Het stevig vastpakken van dingen?
(bijvoorbeeld opendraaien van kranen)

1

2

3

4

5

3. Het dragen van dingen?
(bijvoorbeeld boodschappentas)

1

2

3

4

5

Matig

Tamelijk
veel

Heel erg

Gedurende de afgelopen twee weken, Helemaal Een beetje
in welke mate werd u gehinderd door …
niet
4. Evenwichtsstoornissen?

1

2

3

4

5

5. Moeilijkheden om uzelf te verplaatsen
in huis?

1

2

3

4

5

6. Onhandigheid?

1

2

3

4

5

7. Stijfheid?

1

2

3

4

5

8. Zwaar gevoel in armen en/of benen?

1

2

3

4

5

9. Trillen van armen en/of benen?

1

2

3

4

5

10. Spasmen in armen en/of benen?

1

2

3

4

5

11. Dat uw lichaam niet doet wat u zou
willen dat het doet?

1

2

3

4

5

12. Afhankelijkheid van anderen om dingen
voor u te doen?

1

2

3

4

5

13. Beperkingen in uw sociale activiteiten
en vrijetijdsbestedingen thuis?

1

2

3

4

5

14. Het meer aan huis gebonden zijn
dan u zou wensen?

1

2

3

4

5

Controleert u alstublieft of u alle vragen heeft beantwoord voordat u naar de volgende pagina gaat.
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Gedurende de afgelopen twee weken, Helemaal Een beetje
in welke mate werd u gehinderd door …
niet

Matig

Tamelijk
veel

Heel erg

15. Problemen met het gebruik van uw
handen tijdens het uitvoeren van
dagelijkse bezigheden?

1

2

3

4

5

16. Noodgedwongen minder tijd moeten
gaan besteden aan werk of andere
dagelijkse bezigheden?

1

2

3

4

5

17. Problemen met het gebruik van
vervoermiddelen? (bijvoorbeeld auto,
bus, trein, taxi, etc.)

1

2

3

4

5

18. Meer tijd nodig hebben om dingen
te doen?

1

2

3

4

5

19. Problemen met spontaan dingen
te doen? (bijvoorbeeld: opeens ergens
naar toe gaan)

1

2

3

4

5

20. Het moeten haasten naar het toilet?

1

2

3

4

5

21. U onwel voelen?

1

2

3

4

5

22. Slaapstoornissen?

1

2

3

4

5

23. Geestelijk moe voelen?

1

2

3

4

5

24. U zorgen maken in verband met
uw ziekte MS?

1

2

3

4

5

25. Angstig of gespannen voelen?

1

2

3

4

5

26. Snel geïrriteerd, ongeduldig of driftig
zijn?

1

2

3

4

5

27. Concentratieproblemen?

1

2

3

4

5

28. Gebrek aan zelfvertrouwen?

1

2

3

4

5

29. Depressiviteit?

1

2

3

4

5

Controleert u alstublieft of u bij ALLE vragen ÉÉN cijfer heeft omcirkeld.
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Multiple Sclerosis Impact Scale (MSIS-29)
Deze vragenlijst is bedoeld voor de partner van de patiënt. Het is belangrijk dat deze zonder overleg
wordt ingevuld.
•

De volgende vragen hebben betrekking op de invloed van MS op het dagelijks leven van de patiënt
gedurende de afgelopen 2 weken.

•

Het is de bedoeling dat u deze vragenlijst invult vanuit het perspectief van de patiënt. Hoe denkt u dat
de patiënt de verschillende aspecten die genoemd worden, ervaart? Omcirkel bij elke vraag het
nummer dat de situatie van de patiënt het beste beschrijft.

•

S.v.p. alle vragen beantwoorden.

Gedurende de afgelopen twee weken,
in welke mate heeft MS uw partner
beperkt in …

Helemaal Een beetje
niet

1. Het uitvoeren van lichamelijke
inspanning?

Matig

Tamelijk
veel

Heel erg

1

2

3

4

5

2. Het stevig vastpakken van dingen?
(bijvoorbeeld opendraaien van kranen)

1

2

3

4

5

3. Het dragen van dingen?
(bijvoorbeeld boodschappentas)

1

2

3

4

5

Matig

Tamelijk
veel

Heel erg

Gedurende de afgelopen twee weken,
in welke mate werd uw partner
gehinderd door …

Helemaal Een beetje
niet

4. Evenwichtsstoornissen?

1

2

3

4

5

5. Moeilijkheden om zichzelf te
verplaatsen in huis?

1

2

3

4

5

6. Onhandigheid?

1

2

3

4

5

7. Stijfheid?

1

2

3

4

5

8. Zwaar gevoel in armen en/of benen?

1

2

3

4

5

9. Trillen van armen en/of benen?

1

2

3

4

5

10. Spasmen in armen en/of benen?

1

2

3

4

5

11. Dat zijn/haar lichaam niet doet wat
hij/zij zou willen dat het doet?

1

2

3

4

5

12. Afhankelijkheid van anderen om
dingen voor hem/haar te doen?

1

2

3

4

5

13. Beperkingen in zijn/haar sociale
activiteiten en vrijetijdsbestedingen
thuis?

1

2

3

4

5

14. Het meer aan huis gebonden zijn
dan hij/zij zou wensen?

APPENDIX 2

1

2

3

4

5

Controleert u alstublieft of u alle vragen heeft beantwoord voordat u naar de volgende pagina gaat.

09 nawerk.6

01-03-2008

11:42

Pagina 138

138
Gedurende de afgelopen twee weken,
in welke mate werd uw partner
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Helemaal Een beetje
niet

Matig

Tamelijk
veel

Heel erg

15. Problemen met het gebruik van
zijn/haar handen tijdens het uitvoeren
van dagelijkse bezigheden?

1

2

3

4

5

16. Noodgedwongen minder tijd moeten
gaan besteden aan werk of andere
dagelijkse bezigheden?

1

2

3

4

5

17. Problemen met het gebruik van
vervoermiddelen? (bijvoorbeeld auto,
bus, trein, taxi, etc.)

1

2

3

4

5

18. Meer tijd nodig hebben om dingen
te doen?

1

2

3

4

5

19. Problemen met spontaan dingen
te doen? (bijvoorbeeld: opeens ergens
naar toe gaan)

1

2

3

4

5

20. Het moeten haasten naar het toilet?

1

2

3

4

5

21. Zich onwel voelen?

1

2

3

4

5

22. Slaapstoornissen?

1

2

3

4

5

23. Geestelijk moe voelen?

1

2

3

4

5

24. Zich zorgen maken in verband met
zijn/haar ziekte MS?

1

2

3

4

5

25. Angstig of gespannen voelen?

1

2

3

4

5

26. Snel geïrriteerd, ongeduldig of driftig
zijn?

1

2

3

4

5

27. Concentratieproblemen?

1

2

3

4

5

28. Gebrek aan zelfvertrouwen?

1

2

3

4

5

29. Depressiviteit?

1

2

3

4

5

Controleert u alstublieft of u bij ALLE vragen ÉÉN cijfer heeft omcirkeld.
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Geen proefschrift zonder hulp, advies en steun van vele mensen om mij
heen zonder wie dit niet mogelijk was geweest. Kortom, geen proefschrift
zonder proxies.
Graag wil ik een aantal mensen in het bijzonder bedanken.
Als eerste wil ik alle patiënten en hun naaste familieleden bedanken die
aan de verschillende studies hebben meegewerkt.
Prof. dr. Chris Polman. Beste Chris, na een valse start elders mocht ik op
jouw afdeling opnieuw beginnen aan een promotieonderzoek. Voor je
vertrouwen in mijn kunnen als onderzoeker op een moment dat ik daar
zelf aan twijfelde, ben ik je zeer dankbaar.
Prof. dr. Henk van der Ploeg. Beste Henk, dank voor je steun tijdens mijn
promotietraject, je lovende woorden en opbouwende kritiek, waardoor ik
werd gestimuleerd om het onderste uit de kan te halen. Dank dat je, nadat
je met emeritaat bent gegaan, ook van een afstand actief betrokken bent
geweest tijdens het laatste jaar.
Dr. Bernard Uitdehaag. Beste Bernard, dank voor het feit dat ik met jouw
‘stokpaardje’ de proxy-metingen aan de slag mocht gaan. Je enthousiasme
voor klinimetrisch onderzoek werkt aanstekelijk. Dank voor de mogelijkheid om verder te gaan als post-doc op jouw afdeling.
Dr. Martin Klein. Beste Martin, bedankt voor je bijdrage tijdens de vele
momenten van overleg en je vakkundige commentaar en advies vanuit het
perspectief van de medische psychologie.
Prof. dr. Alan Thompson, thank you for your valuable collaboration over
the past few years. I appreciate the fact that you are here today to take part
in the reading committee.
De overige leden van de leescommissie:
Prof. dr. M. Boers, prof. dr. W.J.M.J. Cuijpers, prof. dr. G.J. Lankhorst,
dr. E. Collette, dr. B. Jelles en dr. G. Nagels wil ik bedanken voor het
kritisch lezen van mijn proefschrift en voor de bereidheid om plaats te
nemen in de leescommissie.
Dr. Jeremy Hobart, thank you for your support with the sometimes unexpected data. Hopefully, one day, I will get more grip on the difficult but
promising possibilities of Rasch analyses.
De medewerkers van het Nationaal MS Centrum in Melsbroek en in het
bijzonder, dr. Marie D’Hooghe, dr. Guy Nagels, Ann van Remoortel en
Maryse Descamps wil ik bedanken voor de dataverzameling en de fijne
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samenwerking. Het is een grote klus geweest, maar met een mooi resultaat!
Margarethe van Bon, Suzette Peetoom en Elize Peetoom wil ik bedanken
voor hun enthousiaste hulp tijdens de dataverzameling. Jullie thuisbezoeken leverden naast mooie data ook vaak inspirerende verhalen op.
Mijn collega’s met wie ik destijds ben begonnen op de poli: Jolijn, Jessica,
Bas en Jack. Wat was het af en toe druk en vol op die kamer, maar wat was
het ook gezellig! Ik dank jullie, evenals Madeleine, Laura, Machteld,
Alexandra en Libertje en daarnaast de ‘alzheimer’- en ‘parkinson’-onderzoekers, voor de leuke etentjes, borrels en congressen. Ondanks mijn verhuizing naar de 6e verdieping, zijn de koffiepauzes op de poli nog altijd
even gezellig.
Jolijn, bedankt dat ik mocht meeliften op jouw vitamine D onderzoek. Dat
heeft gezorgd voor een vliegende start van mijn onderzoek. Op naar jouw
promotie!
Mijn ‘nieuwe’ collega’s bij de KEB wil ik bedanken voor hun hartelijke ontvangst op de afdeling. Sietske en Lilian, dank voor de kletsmomenten (c.q.
afleidingsmomenten als het schrijven even niet lukte) tijdens de dagelijkse
(liters) thee. Veel succes met jullie promoties!
Lieve vrienden en familie, jullie wil ik bedanken voor jullie getoonde
belangstelling en steun.
Lieve Titia, jij in Zwitserland en ik in Nederland. Ondanks de afstand, toch
dichtbij. Jouw vriendschap betekent veel voor me.
Mijn ouders, Jeanne en Ferry, wil ik bedanken voor hun onvoorwaardelijke
steun en vertrouwen. Met de uitdrukkingen ‘gewoon je boerenverstand gebruiken’ en ‘alles zal rech kommen’ ben ik toch een aardig eind gekomen. Pa,
bedankt voor het maken van mijn proefschrift!
Mijn paranimfen, Marieke en Annemerle.
Marieke, mijn grote zus en vanzelfsprekend mijn paranimf. Dank voor je
steun en interesse, je relativerende woorden, je ‘grote-zussen-trots’ als er
een artikel werd gepubliceerd en het feit dat je mijn paranimf wilt zijn. XZ
Annemerle, een stage in het buitenland (en het delen van een kamer van
12 m2) leidde tot een mooie vriendschap die mij dierbaar is. Ik bewonder je
doorzettingsvermogen bij alles wat je doet. Fijn dat je vandaag naast me
wilt staan.
En tot slot, lieve Arjan, jouw Friese nuchterheid brengt mij vaak weer terug
in de realiteit. Jij maakt het leven mooi.

DANKWOORD
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CURRICULUM VITAE
Femke van der Linden werd geboren op 7 september 1977 in IJsselstein.
Van 1989 tot 1996 bezocht zij het Niels Stensen College te Utrecht, waar zij
haar havo- en vwo-diploma behaalde. Hierna woonde zij een jaar in Canterbury, Engeland, waar zij cursussen Intermediate Engels en Profiency
Engels volgde. In 1997 begon zij met de studie Gezondheidswetenschappen aan de Universiteit Maastricht. In het laatste jaar liep zij stage onder
leiding van dr. Rosenbaum, aan de PennState University in Pennsylvania,
Amerika. In 2001 behaalde zij vervolgens haar doctoraal in Gezondheidswetenschappen met als afstudeerrichting Bewegingswetenschappen.
Daarna begon zij als assistent in opleiding (aio) aan het UMC Utrecht,
maar na een jaar stapte zij over naar het VU medisch centrum om daar als
onderzoeksassistent te gaan werken op zowel de afdeling Medische Psychologie als de afdeling Neurologie. Bij de afdeling Medische Psychologie
werkte zij, onder leiding van dr. A.A. Gerritsen, aan de dataverzameling
van het onderzoek ‘Gevlucht-Gezond’, waarbij epidemiologische gegevens over de gezondheidstoestand en het zorggebruik van asielzoekers
in Nederland werden onderzocht. Op de afdeling Neurologie was zij
betrokken bij de dataverzameling voor verschillende wetenschappelijke
onderzoeken met betrekking tot multiple sclerose.
Onder leiding van prof. dr. C.H. Polman, prof. dr. H.M. van der Ploeg,
dr. B.M.J. Uitdehaag en dr. M. Klein begon zij in 2004 met haar promotieonderzoek naar de waarde van proxy-metingen bij multiple sclerose.
Sinds juni 2007 is zij aangesteld op de afdeling Klinische Epidemiologie
en Biostatistiek, waar zij, na het afronden van haar proefschrift, is
begonnen als postdoc onderzoeker. Zij zal zich richten op het ontwikkelen
van MS specifieke vragenlijsten welke gebaseerd zullen zijn op nieuwe
psychometrische methoden.
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