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Abstract

Background: Determining the relative importance of factors that predict quality of life (QoL) in people
with multiple sclerosis (MS) must be addressed through multiple regression metrics, e.g. relative weights,
which are designed to solve colinearity problems.

Objective: We aimed to compare disease variables, Expanded Disability Status Scale (EDSS), depres-
sive symptomatology (BDI-FS), cognitive performance and coping in predicting MS patients’ QoL, using

relative weights.

Methods: We assessed 97 patients with MS, using the Functional Assessment of MS (FAMS) as the

criterion.

Results: EDSS predicted global and physical QoL domains, whereas BDI-FS predicted general content-

ment and global QoL.

Conclusion: EDSS and BDI-FS are relevant determinants of QoL in people with MS.
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Introduction

A number of studies have aimed to identify the deter-
minants of the quality of life (QoL) of people with
multiple sclerosis (MS)'-3; however, there are at least
two limitations in this literature. First, some studies
include overlapping variables (e.g. depression meas-
ures confounded with MS-related symptoms), or they
do not consider more comprehensive models, where
diverse relevant variables are included in the same
analysis. Second, the regression metrics that are tradi-
tionally used (i.c. beta coefficients) do not adequately
address colinearity concerns.

In the current study, a relative weight analysis was
used to clarify the differential importance of various
factors in QoL. These metrics consider each predictor,
both orthogonally and jointly regarding the remaining
correlated variables, thereby better partitioning the
outcome variance before colinearity.*

In brief, we aimed to determine the relative importance
of discase variables (disease duration, MS subtype),
neurological disability, depressive symptomatology,
cognitive performance and coping in predicting QoL in
people with MS.

Patients and methods

We enrolled 97 participants (80 were female sub-
jects; mean age (SD) was 47.34 (8.95) yrs), who
were recruited in the Northwest USA. Exclusion
criteria were: A relapse at the evaluation time, sub-
stance abuse history, neurological illness other than
MS, or severe physical impairment that might
interfere with testing. MS diagnosis was confirmed
using the McDonald criteria.> All participants gave
their written informed consent. This study was
approved by our local Institutional Review Board
(IRB).
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Measures

EDSS. A self-reported version of the Expanded Dis-
ability Status Scale (EDSS) was administered, as
described elsewhere.®

Neuropsychological tests. According to preliminary
analyses, the following tests were included: Symbol
Digit Modalities Test (SDMT) oral form (total correct
in the 90s); Visual Elevator subtest (time per correct
switch, with scores reversed such that the higher val-
ues reflect better performance); 10/36 Spatial Recall
Test (total correct on immediate free recall); the ver-
bal Selective Reminding Test (long-term storage) and
the Food Fluency Test (total food items available in a
supermarket, generated in 60 seconds). Using these
tests, cognitive functioning was dichotomized into
‘impaired’ and ‘not impaired’. Cognitive impairment
was considered as a failure on at least two neuropsy-
chological tests, with failure defined as at least 2 SD
below the mean of an available healthy control group.
This procedure resulted in 18 patients (18.6% of the
sample) meeting the criteria for being ‘impaired’.

Depression measure. The Beck Depression Inventory
- FastScreen (BDI-FS) was used, with a Cronbach’s
alpha of 0.78.

Coping measure. The Coping Orientation to Prob-
lems Experienced (COPE) was worded so that partici-
pants responded according to what they generally did/
felt when they experienced stressors. We excluded
6/15 subscales, because their Cronbach’s alpha was
below 0.60. Three subscales fell between 0.60 and
0.70, and the rest were above 0.70.

Quality of life measure. The Functional Assess-
ment of Multiple Sclerosis (FAMS), version 4, was
administered. It yields seven subscales and two
composite scores, the ‘total’ and the ‘Trial Outcome
Index’ (TOI) scores. The latter index includes only
the physical dimensions subscales, as well as an
additional concerns subscale. All their Cronbach’s
alphas were above 0.72.

Statistical analyses

All analyses were conducted using the macro ‘Fitting
and Interpreting multiple Regression’ (FIRE)? and
the Statistical Package for the Social Sciences
(SPSS) wversion 20. FIRE indicates whether a
relative weight is statistically different from zero
and whether it is statistically different from
that of each of the remaining predictors. Every
model included the same predictors: time since
symptom onset, MS subtype, neurological disability,

depressive symptomatology, cognitive performance
and coping; however, BDI-FS was not included in
the model where ‘emotional well-being’ was the cri-
terion, given the construct overlap. Also, a corrected
‘total score’ was computed without including ‘emo-
tional well-being’, in order to avoid construct over-
lap with BDI-FS as a predictor. Moreover, beta
regression and structure coefficients were reported.
Missing data were addressed through mean substitu-
tion (COPE and FAMS).

Results

EDSS predicted the FAMS ‘mobility’ and TOI scores
(Table 1) in all models. BDI-FS predicted ‘general
contentment’ in all models, whereas EDSS predicted
‘general contentment’ in five out of the nine models
(one per COPE subscale).

‘Additional concerns’ was predicted by BDI-FS and
EDSS in six and five models, respectively. Time since
symptom onset was a statistically significant predic-
tor on ‘mobility’ (in one model) and on the TOI score
(in two models).

EDSS and BDI-FS predicted the ‘total score’ and its
corrected version in all models, except BDI-FS in two
models on the corrected ‘total score’. Furthermore,
both predictors were not statistically different from
each other in any model on these total scores.

All the beta and structure coefficients were statisti-
cally significant (Table 2) in all the models, indicating
that the higher the EDSS and BDI-FS scores, as well
as the longer the disease duration, the lower the level
in the respective QoL domain.

Discussion

Consistent with prior work, the present study revealed
that depressive symptomatology (BDI-FS) and neuro-
logical disability (EDSS) were major determinants of
global and specific domains of QoL in people with
MS.

Comparable to another study,! BDI-FS consistently pre-
dicted general contentment. Moreover, additional con-
cerns was related to BDI-FS. Physical QoL dimensions
were predicted by neurological disability, as reported
elsewhere.? Also, EDSS significantly predicted general
contentment and additional concerns, but not emotional
well-being, in agreement with previous work.?

Interestingly, no coping strategy was a relevant pre-
dictor of QoL, when major MS-related factors were
considered in the same model. This contrasts with
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Table 1. Relative weights of the main predictors in each FAMS domain.

previous, less comprehensive studies, where depres-
sion or neurological disability were not included
along with coping, as predictors.

Cognitive performance did not predict any QoL
domain, which converges with several investigations

http://msj.sagepub.com

that show no relationship between cognitive dysfunc-
tion and QoL,® or small effect sizes.” Furthermore,
the absence of relationship with thinking/fatigue in
this study was not unexpected, as the divergence
between self-reported and performance-based meas-
ures of cognitive function is widely reported.!?
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Finally, the present study had the following limita-
tions. First, the cross-sectional study design does not
allow for causal inferences. Second, our study relied
on many self-reported measures, increasing the
chances of confounding mood-driven self-reporting
bias with QoL outcomes. However, if common method
bias had been the main explanation for these results,
then BDI-FS would presumably have been a key pre-
dictor in subjective dimensions, such as family/social
well-being or thinking/fatigue. Finally, our sample size

Table 2. Beta and structure coefficients associated with the highest and lowest relative weights of the main predictors in each FAMS domain.

was relatively small, so further studies with larger
samples are required to confirm our findings.
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