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ABSTRACT 

Background: Proxy respondents, partners of multiple sclerosis (MS) patients, can 

provide valuable information on the MS patients’ disease. In an earlier publication we 

found relatively good agreement on patient reported outcomes (PROs) measuring 

physical impact and functioning, but we found large differences on (neuro)psychological 

scales. 

Objective: To identify patient and proxy related variables explaining differences 

between patients’ and proxies’ ratings on five PROs. 

Methods: We report on data from 175 MS patients and proxy respondents. Regression 

analyses were performed, using as dependent variable the mean differences on five 

scales: Physical and Psychological scale of the Multiple Sclerosis Impact Scale (MSIS-29), 

the Multiple Sclerosis Walking Scale (MSWS), Guy’s Neurological Disability Scale (GNDS) 

and the Multiple Sclerosis Neuropsychological Screening Questionnaire (MSNQ). The 

independent variables were patient, proxy and disease related variables. 

Results: Caregiver strain was significantly related to differences between patient and 

proxy scores for all five PROs. A higher level of patient anxiety on the HADS was linked 

to larger differences on all PROs except the GNDS. In addition, cognitive functioning, 

proxy depression, walking ability, proxy gender and MS related disability were 

contributing to the discrepancies. 

Conclusion: We found several patient and proxy factors that may contribute to 

discrepancies between patient and proxy scores on MS PROs. The most important factor 

is caregiver burden. 
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INTRODUCTION 

Researchers considering multiple sclerosis (MS) are becoming increasingly interested in 

patient reported outcomes (PRO) as measures of disease impact, physical functioning, 

psychological functioning and quality of life.1-5  Many PROs can be completed by the MS 

patient or a proxy respondent. A proxy respondent is the partner or a close family member of 

the MS patient.6 Proxy respondents can provide valuable information on MS patients’ disease 

when patients cannot participate in research projects due to their disease status, cognitive 

functioning or mood disorders.7,8  

In a previous study, we investigated the agreement between patients and proxy respondents 

on MS PROs measuring physical functioning, psychological functioning and impact of MS.7 We 

found relatively good agreement on scales measuring physical impact and functioning, with 

only small and statistically non-significant differences between patients and proxies. 

However, we found large and statistically significant differences on PROs measuring 

psychological and neuropsychological functioning and impact of MS. 

Researchers aiming to explain the differences between patients’ and proxies’ assessments 

have focused on patient related factors, such as cognition and mood, which can reduce the 

reliability of MS patients’ self-assessment.9,10 However, coping with MS symptoms is not only 

challenging for patients. A range of psychological, physical and financial changes can also 

affect an MS patient’s partner and family and change relationships and caregiving roles.11 

These factors can cause MS patients’ partners long-term stress and influence their physical 

health, mental health and quality of life.11-14 Hence, it is important for researchers to consider 

both the patient’s disease status and their proxy’s physical health, mental health and 

caregiver strain when examining discrepancies between patient and proxy ratings on PROs.  

The objective of this study was to examine whether MS patients’ cognitive status, physical 

status and levels of depression and anxiety and their proxies’ health, levels of stress and 

depression explained the differences between patient and proxy ratings of MS patients’ 

health and the impact of MS on five MS PROs.7   
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METHODS 

Subjects and MS patient reported outcomes 

As previously described, the subjects were MS patients and their partners. The partners 

functioned as proxy respondents. All subjects were aged 18 years or older.7 The patients had 

been diagnosed as having MS or clinically isolated syndrome ascertained by either the Poser 

or the revised McDonald criteria.15,16 They visited the outpatients’ clinic of the VU University 

Medical Center Amsterdam between November 2008 and December 2010. We contacted the 

patients and proxies to ask them to participate in this study before the patient visited the 

hospital. If they agreed, they completed the questionnaires 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 and a member of the research team interviewed him or her by telephone. The medical 

ethical committee of the VU University Medical Center approved the study protocol and we 

obtained informed consent from all participants.  

Patients and proxies completed five MS PROs with respect to the patients’ health status and 

the impact of MS on their daily lives. These were: (1) the physical scale of the Multiple 

Sclerosis Impact Scale (MSIS-29);17 (2) the Multiple Sclerosis Walking Scale (MSWS-12);18 (3) 

the Guy’s Neurological Disability Scale (GNDS);19 (4) the Multiple Sclerosis Neuropsychological 

Screening Questionnaire (MSNQ);20 and (5) the psychological scale of the MSIS-29.17 On all 

PROs, a higher score indicates a worse clinical situation.  

Patients’ cognitive status, physical status and levels of depression and anxiety 

We assessed patients’ cognitive status using the Brief Repeatable Battery for 

Neuropsychological Tests (BRB-N),21,22 their physical status using the Expanded Disability 

Status Scale (EDSS)23 and their levels of depression and anxiety using the Hospital Anxiety and 

Depression Scale (HADS).24   

Proxies’ general health status, levels of depression and anxiety and caregiver strain  

We assessed the proxies’ own general health status using Short-Form Health Survey (SF-36)25-

27 and their own levels of depression and anxiety using the HADS. We measured caregiver 

strain using the Caregiver Strain Index (CSI)28 and the Self-Rated Burden scale (SRB).29  
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Socio-demographic variables 

Patients’ and proxies’ education was divided in three categories, low education (primary 

school), average education (secondary school) and high education (college or university).  

Statistical analyses 

As previously described, we converted all scores on the MS PROs to a 0 to 100 scale to enable 

us to compare the results on the five PROs.7,30 We calculated the mean differences between 

patient and proxy scores and limits of agreement for the five MS PROs. We defined the limits 

of agreement as the mean difference between patients’ and proxies’ ratings plus or minus 

1.96 times the standard deviation of the difference. We also used paired sample t-tests to test 

whether the means of the patients’ and the proxies’ scores were significantly different. We 

used unpaired t-tests to examine whether there were significant differences between couples 

where the proxy filled in the questionnaires at home or at the hospital and between patients 

with an EDSS score less than six or greater or equal to six.   

We used a two stage procedure and a general linear model to examine the relationship 

between the differences between the patient and proxy ratings on each of the five PROs and 

the independent variables. We used three groups of independent variables in the analysis: (1) 

the patients’ raw scores on the EDSS and the HADS anxiety and depression sub-scales and 

their standardized z-scores31 on the BRB-N global cognition, verbal memory, visual memory, 

attention or executive functioning and fluency sub-scales; (2) the proxies’ raw scores on the 

SF-36, HADS, CSI and SRB; and (3) socio-demographic variables. The socio-demographic 

variables were: patient age, gender, time since MS diagnosis and the type of MS; patient and 

proxy’s levels of education; the number of years they had been in a relationship; and whether 

any children lived with them.  

In the first stage, we examined the univariate regression coefficient between the differences 

on each PRO and each of the independent variables. If the regression coefficient was 

significantly different from zero (p < 0.05), we retained the independent variable for that PRO. 

In the second stage, we constructed a multivariable model for the differences on each PRO 

using the independent variables retained in the first stage. Then, using a backward selection 

procedure, we deleted the least significant variables one at a time until all regression 

3.2 
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coefficients were significantly different from zero. We performed all statistical analyses using 

the Statistical Package for Social Sciences (SPSS) version 14.0 (SPSS, Inc., Chicago, Ill., USA). 

 
Table 3.2.1 Study population  
 

 N  Mean SD Range 

Age of patient in years 175 49.4 11.9 24-80 
Age of proxy in years 175 50.3 12.1 25-80 
Disease duration in years 175 14.2 8.7 5-42 
Duration of patient-proxy relationship in years 175 23.8 13.1 0-55 

 N (Patient) N (Proxy)    

Male 
Female 

62 
113 

35% 
65% 

110 
65 

63% 
37% 

Relapsing Remitting (RR) 
Secondary Progressive (SP) 
Primary progressive (PP) 
Clinical Isolated Syndrome (CIS) 

90 
42 
38 
5 

51% 
24% 
22% 
3% 

na 
na 
na 
na 

 
 

Low education (primary school)  

Average education (secondary school)  

High education (college/university) 
Missing education 

52 
63 
54 
6 

30% 
36% 
31% 
3% 

54 
62 
58 
1 

31% 
35% 
33% 
1% 

Completion of PROs in hospital setting 175 100% 109 62% 
 

RESULTS 

Study sample 

We report on data from 175 MS patients and their proxy respondents. We have previously 

reported on 139 of these couples.7 We present patient and proxy characteristics in Table 

3.2.1. A total of 174 couples consisted of one man and one women and one couple consisted 

of two women. Forty-two patient-proxy couples (24%) had no children, 72 (41%) had children 

living at home and 61 couples (35%) had children not living with them. We present patient 

and proxy scale scores in Table 3.2.2.  

Systematic discrepancies between patient and proxy response 

We present the discrepancies between patient and proxy responses on the MS PROs in Table 

3.2.3. We found a significant difference between mean patient and proxy scores (p<0.05) on 
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the MSIS-29 psychological scale (p<0.001) and the GNDS (p=0.02). There were no significant 

differences in discrepancies between couples for whom the proxy completed the scales at 

home or at the hospital or between couples for whom the patient had an EDSS score less than 

six or greater or equal to six. 

 
Table 3.2.2 Patient and proxy scale scores 

 Patient  Proxy 

 
N Mean SD Range  N Mean SD Range 

MSIS Physical 175 45.7 19.5 20-98  172a 46.6 19.6 20-100 

MSWSb 154 29.7 15.4 12-60  149a 30.0 15.5 12-59 
GNDS 175 12.8 8.4 0-35  174a 13.7 8.9 0-38 
MSNQ 172 17.2 10.1 0-57  173a 15.8 10.7 0-54 
MSIS Psychological 175 16.6 6.7 9-42  173a 18.7 7.5 9-41 
HADS Anxiety 170 4.5 3.0 0-16  171 4.1 3.1 0-16 
HADS Depression 169 3.6 3.5 0-18  170 2.4 2.8 0-16 
EDSSc    175 4.0 2.5-6.0 0-8     na    
CSI na     175 3.9 3.1 0-14 
SRB na     175 2.1 2.2 0-10 

a Proxy report of patient data   b This scale is restricted to patients who can walk   c Median (Inter Quartile Range)    
 

 

Table 3.2.3 Discrepancies between patient and proxy responses on the standardized scale scores 

 N (pairs) 

Difference in standardized scale score (patient – proxy) 

Mean 
difference SD (difference) 

Limits of 
agreement p 

MSIS Physical 172 -0.9 14.4 -29.1 ; 27.3 0.42 
MSWSa  147 -0.6 13.8 -27.7 ; 26.5 0.58 
GNDS  174 -1.3 7.5 -16.0 ; 13.4 0.02 
MSNQ  171  2.2 15.2 -27.6 ; 32.0 0.06 
MSIS Psychological  173 -5.9 18.0 -41.2 ; 29.4 <0.001 

a This scale is restricted to patients who can walk. 
 

Regression analysis 

We present the independent variables that fulfilled the preset criteria (not adjusted for 

multiple testing) and remained in the regression model as explanatory variables for the 

difference between patient and proxy on each MS PRO in Table 3.2.4. Caregiver strain was 

3.2 
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significantly related to differences between patient and proxy scores for all five PROs. A 

higher level of caregiver strain was linked to the proxies rating the patients’ status as worse 

than the patients. A higher level of patient anxiety on the HADS was linked to larger 

differences between patient and proxy ratings on all PROs except the GNDS. Patient 

neuropsychological functioning as measured by the BRB-N was linked to larger differences 

between patient and proxy ratings on the MSIS physical scale (BRB-N visual memory), the 

GNDS (BRB-N visual memory), the MSIS psychological scale (BRB-N attention/executive 

functioning) and the MSNQ (BRBN global score). 

In addition, proxy depression on the HADS was linked to larger differences between patient 

and proxy ratings of the physical and psychological impact of MS as measured by the MSIS. 

There were larger differences between patient and proxy reports on the patients’ walking 

ability as measured by the MSWS for couples with children living at home. In couples where 

the proxy was female, the differences between patient and proxy reports on general MS-

related disability as measured by the GNDS were larger. A higher level of patient disability as 

expressed by the EDSS resulted in larger differences between patient and proxy reports of 

neuropsychological functioning as measured by the MSNQ.  

 

DISCUSSION 

This study shows that both patient and proxy related factors have an impact on the 

agreement between MS patients and their proxies when assessing their disease using PROs. 

On four out of five instruments, proxies indicated that the MS patients had more difficulties 

or that the MS had a greater impact than the patients indicated themselves. We found several 

variables that explained part of the differences between patient and proxy ratings. 

Caregiver strain explained a significant amount of the differences between patients’ and 

proxies’ ratings on all PROs. Proxies who experienced a higher level of caregiver strain 

reported that the patients had more problems and the impact of MS was greater. Previous 

research demonstrated that there is a high level of correlation between caregiver distress, 

disability, cognition and neuropsychiatric symptoms.14 It seems logical that that caregiver  
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Table 3.2.4  Results of the regression analyses 

Dependent Independent variable         β  SE (β)     p  Model R2 

MSIS Physical 

HADS anxiety (patient) 1.97  0.35 <0.001  

0.29 
 

BRBN – visual memory (patient) -2.54  1.18 0.033  

Caregiver strain index (proxy) -1.53  0.38 <0.001  

HADS depression (proxy) -1.17  0.40 0.004  

MSWS 
HADS anxiety (patient) 1.01  0.41 0.015  

0.13 
 Caregiver strain index (proxy) -1.18  0.40 0.003  

Children living at home -5.02  2.54 0.050  

GNDS 

EDSS (patient) 0.95  0.20 <0.001  

0.22 
 

Caregiver strain index (proxy) -0.85  0.20 <0.001  

Proxy is female -3.40  1.10 0.002  

BRBN – visual memory (patient) -1.49  0.61 0.016  

Years of relationship -0.09  0.05 0.042  

MSNQ 

HADS anxiety (patient) 1.37  0.39 0.001  

0.26 
 

EDSS (patient) 2.24  0.72 0.002  

BRBN – global (patient) 5.46  2.39 0.024  

Caregiver strain index (proxy) -1.97  0.51 <0.001  

Self-rated burden scale (proxy) -1.76  0.75 0.021  

MSIS 
Psychological 

HADS anxiety (patient) 1.77  0.43 <0.001  

0.33 
 

Caregiver strain index (proxy) -2.65  0.49 <0.001  

BRBN – attention (patient) -3.85  1.58 0.016  

HADS depression (proxy) -1.59  0.50 0.002  

 

strain would increase as the impact of MS, in terms of limitations or handicap, increases. 

However, our results indicate that patients’ and proxies ratings on MS PROs diverge as 

caregiver strain increases. This might indicate that proxies experience an increase in their 

partners need for care as a worsening of the patients’ health. 

In contrast to all other scales, the patients’ mean score on the MSNQ was significantly higher 

than the proxies’. The MSNQ is designed to measure neuropsychological competencies. In our 

model, the global BRB-N score explained a part of this difference. A possible explanation for 

this is that although there were only a few patients with serious cognitive problems in this 

sample, these problems may affect patients more than their partners. In the literature, 

patient depression is strongly associated with subjective cognitive impairment independently 

of objective neuropsychological functioning.10,32 In our study, anxiety among MS patients 

explained part of the differences between patient and proxy ratings on the MSNQ, but 

patients’ levels of depression did not. Discrepancies in MSNQ scores need to be interpreted 
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with caution since previous studies have shown that patient and proxy ratings on the MSNQ 

do not reflect the same construct.10,33 

Our study has some limitations. We did not use objective measurements of proxy health. This 

means that it is impossible to determine whether proxies actually had physical or mental 

problems or illnesses. In addition, we have no data on the use of medication that could have 

influenced patient and/or proxy ratings. Finally, although we did not find any significant 

differences between proxies, who filled in the questionnaires at home and in the hospital, we 

cannot exclude that this difference has influenced the results. 

In conclusion, we found several factors that may contribute to discrepancies between patient 

and proxy scores on MS PROs. The most important proxy factor is caregiver burden. Since the 

differences between patient and proxies were not constant, it is not currently possible to use 

proxy ratings with a simple correction as a substitute for patient ratings. Proxy scores can 

provide additional information, but more research is needed on the dynamics of factors 

influencing agreement between patients and proxies on MS PROs. 
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