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ABSTRACT 

Background: Patient reported outcome scales (PROs) are useful in monitoring changes 

in multiple sclerosis (MS) over time. Although these scales are reliable and valid 

measures in longitudinal studies with MS patients, it is unknown what the impact is 

when obtaining longitudinal data from proxies.  

Objective: To compare longitudinal changes in patient and proxy responses on PROs 

assessing physical impact of MS and walking ability. 

Methods: In a prospective observational study, data on the Multiple Sclerosis Impact 

Scale (MSIS-29 physical) and Multiple Sclerosis Walking Scale (MSWS-12) was obtained 

from 137 patient-proxy couples at baseline and 2 year follow up. Demographic and 

disease related variables explaining agreement or disagreement between patients and 

proxies were investigated using linear regression analyses. 

Results: Full agreement was found in 56% (MSIS) and 62% (MSWS) of the patient-proxy 

couples. Complete disagreement was very rare for both scales (2% MSIS, 5% MSWS). 

When patients were more positive than proxies, a higher age, longer disease duration, 

longer patient-proxy relationship and increased levels of depression, anxiety and 

caregiver burden in proxies were observed. 

Conclusion: In the majority of the patient-proxy couples there was agreement. Proxies 

can serve as a valuable source of information for assessing changes in impact of physical 

disability and walking ability in MS patients, but caution remains essential when using 

scores from proxies. 
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INTRODUCTION 

Patient reported outcomes (PROs) gain more and more importance in the assessment of 

different disease aspects and phases of multiple sclerosis (MS).1 Different PROs have been 

developed and evaluated to assess physical functioning, psychological functioning, disease 

impact and quality of life in MS.1-6  Some of these scales are not only validated to be used in 

patients, but also for proxy use.7-9 A proxy is a partner or close family member of the MS 

patient and can give important additional information about the patients disease state or 

impact of MS on their daily life.9  

The Multiple Sclerosis Impact Scale (MSIS-29)10 was considered as a reliable tool to use in 

proxies of MS patients for assessing disease impact.9 However, in studies with patient and 

proxy scores on cognitive functioning, using the Multiple Sclerosis Neuropsychological 

Screening Questionnaire (MSNQ)7 it was found that patient and proxy ratings do not reflect 

the same construct.8,11 A recent evaluation of proxy scores on five MS PROs, including the 

Multiple Sclerosis Walking Scale (MSWS-12),12 showed  that patients and proxies agree more 

on physical MS PROs in comparison to (neuro)psychological scales and that discrepancies 

between patient and proxy can be explained by patient-related, proxy-related and socio-

demographical factors.13,14 

When monitoring disease progression in MS, one must rely on longitudinal repeated 

assessments and  PROs are suitable tools to do so. The MSWS-12 is the best validated PRO for 

walking ability in MS patients, and can monitor changes over time in longitudinal studies.15-17 

The MSIS-29, measuring the physical and psychological effect of MS on activities of daily living 

is also suitable for use in long term studies with MS patients.3,9,10,18-21 Although these scales 

are reliable and valid measures in longitudinal studies with MS patients, it is unknown to what 

extent they provide reliable longitudinal data from proxies.  

Therefore, we performed a prospective study over two years collecting PRO data from 

patients and proxies. Given the results on the cross sectional studies we focused on the 

physical aspects of the disease, physical impact (MSIS physical) and walking ability (MSWS). 

We compared longitudinal changes as assessed by patients and proxies on these scales and 
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investigated which factors could be of influence when patients and proxies disagreed about 

change over time.  

 

METHODS 

Subjects 

As previously described, the subjects in this study were MS patients and their proxies.13,14 All 

subjects were aged 18 years or older. The patients were eligible for inclusion if they had been 

diagnosed as having MS or clinically isolated syndrome, according to the Poser or the revised 

McDonald criteria.22,23 All included patients visited the outpatients’ clinic of the VU University 

Medical Center Amsterdam for their baseline visit between November 2008 and December 

2010. PROs were completed by patient and proxy during the patient’s visit to the hospital. If a 

proxy could not come to the hospital, he or she completed the questionnaires at home. For 

the follow-up after 2 years, PROs were completed at home and additionally the patient was 

interviewed by phone. The medical ethical committee of the VU University Medical Center 

approved the study protocol and informed consent was obtained from all participants.  

Physical impact and walking ability 

The MSIS-29 gives information about disease impact of MS on daily life and can be divided 

into a physical and psychological subscale. For the present study we only used the physical 

subscale which contains 20 items. The range of each item score is 1 (no impact on daily life) to 

5 (extremely influencing daily life).  

The MSWS-12 is a patient-based measure of walking ability in MS. The scale comprises of 12 

items, all ranging from 1 (no problems  at all) to 5 (extremely difficult). The use of this scale is 

restricted to patients who can walk, no scores can be obtained from non-walking patients. 

Both scales were completed by patients and proxies rating the physical impact for patients 

and walking ability of patients. All scale scores were converted to a 0-100 scale.24 For MSIS 

physical and MSWS scores we used the clinical relevant change score of 10% to define higher, 

lower or equal (within 10% higher or lower) scores at 2 years after baseline.3,25 
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Patients’ physical status and levels of depression and anxiety 

Neurological impairment and disability were assessed using the Expanded Disability Status 

Scale (EDSS).26 The EDSS score ranges between 0 and 10, where a higher score indicates more 

severe disability. At baseline the EDSS was performed by a trained physician, at follow up a 

trained member of the research team administrated the EDSS by phone.27  

Patients’ levels of depression and anxiety were assessed using the Hospital Anxiety and 

Depression Scale (HADS).28,29 The HADS is a 14-item self-reported screening scale to indicate 

the possible presence of anxiety (7 items) and depressive states (7 items). For both 

continuous scales the range of scores is 0 to 21.  

Proxies’ levels of depression, anxiety and caregiver strain  

We assessed the proxies’ own levels of depression and anxiety also using the HADS. Caregiver 

strain was assessed using the Caregiver Strain Index (CSI),30 a list of 13 stressors about the 

daily care for the patient. In addition the Self-Rated Burden scale (SRB)31 was used to measure 

the overall burden of informal care for the patient as perceived by the proxy, with a visual 

analogue scale (VAS) ranging from (0) not straining at all to (10) much too straining.  

Statistical analyses 

Changes in scores on the MSIS physical and MSWS between baseline and the 2 year follow up 

(2Y) were calculated for patients and proxies. With paired sample t-tests the mean baseline 

and 2Y scores of patients and proxies were compared. 

For both patient and proxy MSIS physical and MSWS scores at 2Y compared to baseline, there 

were three possibilities: deterioration (≥10% increase), unchanged (<10% change in score), 

and improvement (≥10% decrease). This resulted in nine combinations of patient-proxy 

changes at 2Y including 3 with full agreement, both patient and proxy reporting deterioration, 

equal scores or improvement. The association between changes indicated by patients and 

changes indicated by proxies was analysed using Fishers exact test. The couples in which 

there was disagreement were divided into 2 groups: those in which the patient was more 

positive about the (lack of) change regarding walking ability or the physical impact of MS in 
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two years than the proxy and those in which the patient was more negative than the proxy. 

The differences between these two groups were evaluated with respect to demographic 

variables (age, gender, length of patient-proxy relationship), disease related variables (MS 

subtype, disease duration, EDSS), anxiety and depression of both patient and proxy and 

caregiver burden using linear regression analyses. When necessary we adjusted for the age of 

the patient respectively proxy. All statistical analyses were performed using the Statistical 

Package for Social Sciences (SPSS) version 20.0 (SPSS, Inc., Chicago, Ill., USA). Given the 

exploratory nature of the study we did not correct for multiple testing. 

 

RESULTS 

Out of a total of 137 patient-proxy couples, 128 patients and 126 proxies completed the MSIS 

physical at baseline and follow up and 102 patients and 112 proxies completed the MSWS at 

both time points. This resulted in a complete dataset (full assessment for patient and related 

proxy at both time points) for 119 couples for the MSIS physical and 97 for the MSWS. 

Median EDSS at baseline was 3.5 (interquartile range 2.0-5.5), and this value remained the 

same after 2 years (median 3.5, interquartile range 3.0-6.0). Additional subject characteristics 

are shown in table 4.1.1.  

 

Table 4.1.1 Subject characteristics at baseline 
 

        Mean  (SD)   Range 

Age patient, years 50.1  (11.7) 24 - 80 
Age proxy, years 50.6  (11.9) 25 - 79 
Disease duration, years 14.6  (8.8) 5 - 42 
Duration of patient-proxy relationship, years 24.9  (12.8) 0 - 55 

              % (N)  
Gender patient 

Male 
Female 

 
36% (49) 
64% (88)  

Disease type 
Relapsing Remitting  
Secondary Progressive  
Primary progressive  
Clinical Isolated Syndrome  

51% (70) 
28% (38) 
18% (25) 
  3% (4)  
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Change scores 

The change scores were defined as the difference in score of patient or proxy between 

baseline and 2Y. Table 4.1.2 shows the mean scores for patients and proxies at both time 

points and the change scores. The mean scores at 2Y were significantly higher compared to 

the baseline scores (p<0.05), except for the MSWS proxy scores (p=0.10). Although on 

average changes in scores obtained from patients were larger than those obtained from 

proxies, there was no significant difference at a group level.  

 

Table 4.1.2 Outcome of PROs at baseline and 2 year follow-up 
 

 
N Baseline 

Mean (SD) 
2 year 

Mean (SD) Change score 

MSIS physical     

Patient 119 32.0 (24.2) 37.2 (26.0) + 5.2* 
Proxy 119 32.9 (24.4) 37.1 (26.4) + 4.2* 

MSWS§     
Patient 97 34.5 (29.5) 39.3 (32.2) + 4.8* 
Proxy 97 35.5 (29.7) 37.8 (32.3) + 2.3 

§MSWS is restricted to patients who can walk 
*Significant difference between baseline and 2 year mean scores (p<0.05) 

 

Agree or disagree? 

On the MSIS physical scale there were complete scores of 119 patient-proxy couples of which 

67 couples (56%) fully agreed and 52 (44%) disagreed about changes over 2 years (table 

4.1.3). Complete disagreement (‘higher’ versus ‘lower’ scores) was exceptional (5%). The 

MSWS was completed by 97 couples of which 60 couples fully agreed (62%) and 37 (38%) 

disagreed (table 4.1.4). Complete disagreement on change on the MSWS was rare (2%). The 

results of Fishers exact test confirmed that there was a significant association (p<0.01) 

between changes indicated by patients and proxies, for both MSIS physical scale and MSWS. 

What causes disagreement? 

We further explored the patient-proxy couples that disagreed on the change of physical 

impact of MS (table 4.1.5) and walking ability (table 4.1.6) over two years. We compared the 
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group in which the patients were more positive than the proxies to the group in which the 

patients were more negative than the proxies for both scales separately. Patients who were 

more positive than the proxy were significantly older. This was true for both scales.  

The group in which the patients were more positive, i.e. the proxies more negative about the 

(lack of) change regarding physical impact or walking ability, had a significantly longer disease 

duration (MSIS physical p=0.05) and a significantly longer duration of their relationship 

(MSWS p=0.02). In addition, the proxies’ levels of anxiety, depression and caregiver burden 

(CSI and SRB, both age corrected) at 2 year were higher (although not reaching statistical 

significance) in the group in which the proxies were more negative regarding the change over 

two years on physical disease impact.  

The two groups did not differ on gender, MS subtype or EDSS score (not shown). 

 

Table 4.1.3  Agreement between patient and proxy for the MSIS physical 
 

 Change score proxy 

Total Lower Equal Higher 

Change score 
patient 

Lower 5a 8b 5b 18 
Equal 7c 43a 14b 64 
Higher 1c 17c 19a 37 

Total  13 68 38 119 

aAgreement 
bDisagreement: higher proxy score at 2Y 
cDisagreement: higher patient score at 2Y 

 
Table 4.1.4  Agreement between patient and proxy for the MSWS 
 

 Change score proxy 

Total Lower Equal Higher 

Change score 
patient 

Lower 5a 5b 1b 11 
Equal 7c 42a 7b 56 
Higher 1c 16c 13a 30 

Total  13 63 21 97 

aAgreement 
bDisagreement: higher proxy score at 2Y 
cDisagreement: higher patient score at 2Y 
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Table 4.1.5  Comparison of MSIS physical disagreement over 2 years 

  
Proxy more positive,  

higher patient score (N=25) 
Patient more positive,  

higher proxy score (N=27) 
 

 Mean (SD) Mean (SD) p-value 
Age (patient) 47.0 (11.6) 54.2 (9.7) 0.02 
Age (proxy) 46.7 (12.1) 54.9 (10.1) 0.01 
Gender patient Na Na 0.44 
Gender proxy Na Na 0.82 
Disease duration (years) 13.0 (7.2) 18.0 (10.6) 0.05 
Duration of patient-proxy 
relationship ( years) 23.4 (11.8) 27.2 (14.7) 

 
0.30 

HADS (patient) 
anxiety baseline 4.6 (3.1) 4.8 (3.0) 

 
0.88a  

anxiety 2Y 5.9 (3.5) 5.2 (3.8) 0.62a  
depression baseline 3.9 (3.8) 4.2 (3.3) 0.89a  
depression 2Y 5.0 (4.1) 4.4 (3.9) 0.58a  

HADS (proxy) 
anxiety baseline 2.8 (2.2) 4.3 (2.8) 

 
0.13 

anxiety 2Y  3.7 (2.9) 4.5 (3.4) 0.08 
depression baseline 1.0 (1.4) 2.9 (2.5) 0.24 
depression 2Y  1.8 (2.4) 3.2 (3.4) 0.09 

CSI baseline (proxy) 3.8 (3.2) 4.5 (3.1) 0.24b 

CSI 2Y (proxy) 3.8 (3.3) 5.6 (3.0) 0.08b 
SRB baseline (proxy) 1.9 (2.0) 2.5 (2.3) 0.87b 

SRB 2Y (proxy) 2.3 (1.9) 3.3 (2.2) 0.10b 

 

Table 4.1.6  Comparison of MSWS disagreement over 2 years 

 
Proxy more positive,  

higher patient score (N=24) 
Patient more positive, 

higher proxy score (N=13)  
 

 Mean (SD) Mean (SD) p-value 
Age (patient) 51.0 (11.2) 58.4 (11.7) <0.01 
Age (proxy) 50.7 (10.6) 58.5 (11.6) 0.05 
Gender patient na na 0.52 
Gender proxy na na 0.52 
Disease duration (years) 16.6 (10.5) 13.7 (10.1) 0.43 
Duration of patient-proxy 
relationship (years) 25.8 (12.7) 35.6 (10.6) 

 
0.02 

HADS (patient) 
anxiety baseline 3.9 (2.7) 3.9 (1.4) 

 
0.97a 

anxiety 2Y 4.6 (3.0) 4.1 (2.0) 0.64a 
depression baseline  3.4 (2.7) 3.5 (2.0) 0.66a 
depression 2Y  4.6 (3.4) 3.5 (2.4) 0.36a 

HADS (proxy) 
anxiety baseline 3.7 (2.6) 3.4 (2.2) 

 
0.99b 

anxiety 2Y  4.6 (3.5) 4.0 (2.5) 0.39b 
depression baseline 1.9 (1.9) 2.3 (3.1) 0.54b 
depression 2Y  2.0 (2.6) 3.2 (2.9) 0.62b 

CSI baseline (proxy) 3.2 (2.9) 4.0 (3.0) 0.46 
CSI 2Y (proxy) 3.6 (2.6) 5.0 (2.9) 0.76b 
SRB baseline (proxy) 1.8 (1.9) 2.1 (1.4) 0.96b 
SRB 2Y (proxy) 1.9 (1.5) 3.0 (2.1) 0.76b  

a adjusted for age (patient)   b adjusted for age (proxy) 
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DISCUSSION 

Our prospective study showed that, in the majority of cases, patients and proxies agreed on 

the change of the physical impact of MS and the walking ability of MS patients over 2 years as 

assessed by PROs. Although there were few strong opposing differences, there were also 

couples that disagreed.   

In our study 44% of the patient-proxy couples disagreed with respect to the change of 

experienced physical impact of MS, while 38% of couples disagreed about changes in walking 

ability of the patient over a 2-year period. However, complete disagreement (‘higher’ versus 

‘lower’ scores) was rare for both scales (2% for MSIS, 5% for MSWS). In the group in which the 

patients were more positive on the change than their proxies, the age of both patients and 

proxies was higher. We also observed a longer duration of the patient-proxy relationship in 

the group in which the patients were more positive than their proxies on the change of the 

patients’ walking ability in 2 years and a longer disease duration in the same group when 

rating physical impact. 

An earlier study which explored proxy responses showed that proxies reported greater MS 

related physical disability compared to the patients’ responses.32 The more negative ratings of 

proxies were associated with poorer mental health of the proxy whereas more positive 

ratings of proxies were associated with lower emotional distress.32 Changes in disability, 

social, emotional and mental health of the patient and changes in perceived burden of the 

caregiver were associated with changes in the degree of depression in caregivers in earlier 

studies.33,34 Our study confirms these findings with increased levels of anxiety, depression and 

caregiver burden in the group in which proxies were more negative than patients on the 

change of physical impact of MS in 2 years. 

 

A phenomenon that could limit the reliability and validity of these measures over time is 

response shift.25 Response shift refers to the variability in people and their values that may 

reflect informative shifts in an individual’s standards, priorities and conceptualisation of 

constructs, in addition to changes in actual health status.35 These factors may lead to patients 

reassessing their perceived limitations of everyday life and resetting goals so that they may 
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consider that the impact of MS is less marked than they thought formerly.25 Patient and 

proxy, as different individuals with different perspectives, behave and adapt differently to the 

disease over time and response shift may play a role in assessments from either individual. 

Although impossible to proof using the present data, it is tempting to speculate that the 

reported improvement over time and the opposed change scores of patients and proxies on 

the physical impact of MS and walking ability in this study, could in fact be partially explained 

by response shift. 

A finding that could have limited the results of this study is that the MSIS appeared to be less 

sensitive to change in less disabled patients (EDSS range 0-5), as in this study, compared to 

more disabled patients.25 Furthermore, because the MSWS is restricted to patients who can 

walk, individuals were instructed to only complete the scale when the patient was able to 

walk. Though, instructions were not always well understood, some patients or proxies 

completed the scale with an (almost) maximum score while their partners did not complete 

the MSWS because the patient could not walk. This resulted in a discrepancy between 

complete patient (102) and complete proxy reports (112) . We only analysed the 97 couples 

with full assessment for patient and related proxy at both time points. Finally we would like to 

mention that using this method and splitting the group based on agreement and further 

splitting into different patterns in patient and proxy responses, the final sample sizes of the 

groups to perform statistical analyses (table 5 and 6) were small thus limiting the power of 

the study. 

In conclusion, proxies can serve as a valuable source of information for assessing changes in 

impact of physical disability and walking ability in MS patients. In the majority of the patient-

proxy couples there was agreement on both of these scales and complete disagreement was 

rare. However, increased depression, anxiety and caregiver burden in proxies may affect the 

scores and lead to an overestimation of disease impact scores. Therefore caution remains 

essential when using scores from proxies.  
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