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Abstract
The main aim of the present scoping review is to systematically review the available studies that investigated the associations 
between socioemotional alterations (i.e., social cognition impairments/alexithymia/difficulties in emotion regulation) and both 
reduced QoL and social functioning in patients with Multiple Sclerosis (MS). The articles were selected from the PubMed, 
PsycINFO, and Scopus databases. The main exclusion criteria were qualitative studies, articles that did not use validated 
instruments, and studies that did not investigate the association between socioemotional skills and QoL/social functioning 
in MS. Of the eight studies fulfilling the inclusion criteria, six found significant associations between social cognitive and 
emotion regulation abilities and QoL/social functioning in patients with MS, while two found no significant relationships 
particularly between the performance on social cognition tasks and QoL measures. Overall, the majority of findings seem to 
highlight that socioemotional alterations contribute to impaired QoL and social functioning in MS. However, given the still 
limited evidence, future studies are needed to replicate and confirm the available results, paying attention to two principal 
aspects: the use of standardized and ecological tasks for the assessment of social cognition skills and the recruitment of 
samples involving patients with different types of MS.
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Introduction

Multiple sclerosis (MS) is a chronic inflammatory and neu-
rodegenerative disease of the central nervous system, which 
affects approximately 2.5 million individuals all over the 
world (Files et al., 2015). It is usually diagnosed between 
the age of 20 and 40 and its prognosis is often unpredictable. 
Depending on the location and extent of lesions, patients 
may experience different disease-related stressful conditions, 
such as motor weakness, sensory deficit, impaired balance, 
and urinary disturbance.

In addition to physical symptoms, patients with MS often 
report cognitive impairments (Calabrese, 2006) and high 
levels of psychological distress (Feinstein, 2004; Siegert & 

Abernethy, 2005). Particularly, psychiatric comorbidities can 
occur in up to 95% of patients with MS. Depression is the 
most common condition with a prevalence of around 50%, 
followed by anxiety, which ranges from 14 to 41% (Papar-
rigopoulos et al., 2010).

Similarly, cognitive decline has been reported in up to 
65% of patients with MS (Benedict et al., 2017; Messinis 
et al., 2018). Main signs of cognitive impairment usually 
include deficits in information processing speed, verbal and 
visuospatial memory, verbal fluency, and executive functions 
(Planche et al., 2015; Prakash et al., 2008).

More recently, researchers have started to focus their 
attention also on the investigation of social and inter-
personal aspects of cognition (i.e., social cognition) in 
patients with MS. Social cognition has been defined as ‘the 
ability to construct representations of the relation between 
oneself and others and to use those representations flex-
ibly to guide social behavior’ (p. 231, Adolphs, 2001). 
Examples of social cognition abilities include both the 
capacity to represent other people’s intentions and beliefs 
(i.e., Theory of Mind, ToM; Premack & Woodruff, 1978; 
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Leslie, 1987), and the ability to share and recognize the 
emotions of others (Lieberman, 2007).

Deficits in social cognition have been reported in a 
number of clinical conditions, such as autism spectrum 
disorder, schizophrenia, neurodegenerative disorders and 
chronic pain conditions (e.g., Senju, 2013; Bora et al., 
2015; Di Tella et al., 2015; Green et al., 2015), compro-
mising the patient’s ability to implement appropriate social 
interactions. Alterations in social cognition skills have also 
been linked to difficulties in both the ability to identify 
and describe one’s own feelings (i.e., ‘alexithymia’; Tay-
lor et al., 1997), and the ability to correctly regulate one’s 
own emotions (e.g., Le Berre, 2019; Di Tella et al., 2020).

All those competencies together are fundamental to 
obtain adequate social support from other people and to cope 
with chronic disabling conditions such as MS (Chalah & 
Ayache, 2017a). Conversely, if these skills are compromised, 
people may find themselves struggling to interact effectively 
in interpersonal contexts, with negative consequences on 
Quality of Life (QoL) and social functioning (Krause et al., 
2013; Schwartz & Frohner, 2005). While QoL has been 
defined by the World Health Organization as an ‘individu-
als’ perception of their position in life in the context of the 
culture and value systems in which they live, and in relation 
to their goals, expectations, standards and concerns’, social 
functioning usually refers to the ability to fulfill the indi-
vidual’s role within his/her different environments, such as 
work and social environments (e.g., Bosc, 2000).

Furthermore, social cognition deficits and alexithymia 
have been shown to be significantly associated with anxiety/
depressive symptoms (Luminet, 2009; Richards et al., 2002; 
Washburn et al., 2016), which in turn can contribute to the 
high prevalence of affective disorders observed in patients 
with MS.

Previous systematic reviews have been carried out to 
address the magnitude and extension of social cognition 
impairments and alexithymia in MS studies. The major-
ity of those reviews have focused on the measurement and 
neuroanatomical correlates of social cognition and alex-
ithymia (e.g., Bora et al., 2016; Cotter et al., 2016; Cha-
lah & Ayache, 2017b; Labbe et al., 2018), highlighting the 
presence of alterations in ToM (especially when assessed 
trough visual tasks), recognition of negative facial emotional 
expressions (anger and fear), and ability to adequately iden-
tify and describe one’s own feelings.

However, the possible effects of these cognitive and emo-
tional deficits on QoL and social functioning of patients with 
MS have not previously been integrated.

Therefore, the main aim of this scoping review is to sys-
tematically review the available studies that investigated the 
association between socioemotional alterations (i.e., social 
cognition impairments/alexithymia/difficulties in emotion 

regulation) and both reduced QoL and social functioning in 
patients with MS.

Methods

The aim of a scoping review is to identify and summarize 
key concepts in a particular research area. In contrast to 
a systematic review, the quality of evidence is not evalu-
ated within a scoping review. Instead, broader topics and 
research questions are addressed with the purpose of identi-
fying research gaps and making recommendations for future 
research. The present scoping review was conducted follow-
ing the Preferred Reporting Items for Systematic reviews and 
Meta-Analyses extension for Scoping Reviews (PRISMA-
ScR) checklist (Tricco et al., 2018). The protocol was not 
pre-registered.

Search Strategy

A comprehensive, systematic literature search was con-
ducted between November 2020 and January 2021 in Pub-
Med, PsycINFO, and Scopus databases. The following 
keywords combinations were used to identify target pub-
lished articles: (social cognition OR emotion recognition 
OR theory of mind OR empathy OR alexithymia OR emo-
tion regulation) AND (quality of life OR social functioning) 
AND multiple sclerosis.

The last run was conducted on the 14th January 2021. 
With the use of this search string, 1.270 titles were initially 
identified from 1942 up until 2021 (see Fig. 1 for the flow 
diagram of article selection).

Eligibility Criteria

The present review aimed to identify peer-reviewed aca-
demic articles that investigated the relationship between 
social cognition/alexithymia/emotion regulation and QoL/
social functioning in patients with MS. Only academic peer-
reviewed scientific papers that were published in English 
were eligible for inclusion in this review.

Exclusion criteria were as follows:

1)	 Articles that exclusively assessed social cognition (i.e., 
ToM, empathy, and emotion recognition) impairments 
or alexithymia or emotion regulation, without providing 
further insights on the association between those deficits 
and QoL/social functioning in patients with MS.

2)	 Studies that used ad hoc constructed instruments or 
qualitative methods.

3)	 Articles that recruited and assessed patients with MS 
under 18 years of age or patients with MS together with 
patients with other neurological conditions.
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4)	 Articles published but not peer reviewed or under review 
at the time the search was carried out.

5)	 Textbooks and book chapters were also excluded, 
because many textbooks and book chapters do not pro-
vide new insights, as original research papers do, and 
not all of them are peer reviewed.

Study Selection

Study selection was carried out by two authors (MDT and 
LC), who first screened the titles and abstracts of all the 
retrieved articles and then examined the full text of all 
remaining publications. Disagreements on the inclusion or 
exclusion of publications were discussed until agreement 
was reached. Reference lists of relevant articles were also 
checked, in order to obtain additional important publications 
that were not included yet.

Data Extraction

The characteristics of all included studies were extracted 
by one author (MDT). Data items that were extracted from 
each included study were: author and year of publication, 
participants, methods, and main findings.

Results

Study Selection

After duplicates were removed, a total of 253 records were 
screened. Of these articles, 245 titles have been excluded 
based on title, abstract, and full text screening (Fig. 1). Most 
of these excluded articles did not assess social cognition 
skills (ToM, emotion recognition, and empathy), alexithymia 
or difficulties with emotion regulation in patients with MS 
(n = 173) or did not evaluate those constructs with regard 
to QoL/social functioning (n = 62) or did not use a research 
design that allowed to investigate those associations (n = 7). 
The remaining articles (n = 3) enrolled mixed samples of 
patients, including people with MS and other neurological 
conditions. The study selection process resulted in 8 studies 
that fulfilled the inclusion criteria and were included in the 
present review.

Characteristics of Included Studies

A summary of the main characteristics and results of the 8 
studies included in the present review is provided in Table 1. 
The selected articles were published from 2009 to 2020, 

Fig. 1   Preferred Reporting 
Items for Systematic Reviews 
and Meta-Analyses (PRISMA) 
flow diagram for the study 
selection

Records identified through 

database searching
PubMed 516

Scopus 174

PsycINFO 580

(n = 1270)

Sc
re
en
in
g

In
cl
ud

ed
El
ig
ib
ili
ty

noitacifitnedI

Additional records identified 

through other sources

(n = 0)

Records after duplicates removed

(n = 253)

Records screened

(n = 253)

Records excluded

(n = 173)

Full-text articles 

assessed for eligibility

(n = 80)

Full-text articles 

excluded, with reasons

(n = 72)

Study design n = 7

Outcomes n = 62

Population n = 3

Studies included 

(n = 8)



	 Current Psychology

1 3

Ta
bl

e 
1  

S
um

m
ar

y 
of

 th
e 

se
le

ct
ed

 st
ud

ie
s c

on
ce

rn
in

g 
th

e 
m

ul
tiv

ar
ia

te
 re

la
tio

ns
hi

p 
be

tw
ee

n 
m

ul
tip

le
 sc

le
ro

si
s, 

so
ci

oe
m

ot
io

na
l s

ki
lls

, a
nd

 q
ua

lit
y 

of
 li

fe
/s

oc
ia

l f
un

ct
io

ni
ng

A
ut

ho
rs

 (y
ea

r)
Pa

rti
ci

pa
nt

s
M

ea
su

re
s

G
en

er
al

 re
su

lts
C

or
re

la
tio

ns
 w

ith
 Q

oL
/S

F

So
ci

al
 c

og
ni

tio
n

C
ia

m
pi

 e
t a

l. 
(2

01
8)

23
 P

P;
 2

0 
SP

 M
S 

pa
tie

nt
s

(2
8F

; m
ea

n 
ag

e:
 5

7.
2,

 D
D

: 1
5.

7)
N

o 
co

nt
ro

l g
ro

up

So
ci

al
 c

og
ni

tio
n:

 m
in

i-S
EA

C
og

ni
tio

n:
 B

IC
A

M
S,

 S
tro

op
 te

st
M

oo
d:

 B
D

I-
II

Q
oL

: M
SI

S-
29

Po
or

 c
og

ni
tiv

e 
pe

rfo
rm

an
ce

 a
t t

he
 

B
IC

A
M

S
Lo

w
 le

ve
ls

 o
f d

ep
re

ss
iv

e 
sy

m
pt

om
s

Lo
w

 le
ve

ls
 o

f Q
oL

N
o 

si
gn

ifi
ca

nt
 c

or
re

la
tio

ns
 b

et
w

ee
n 

Q
oL

 
an

d 
so

ci
al

 c
og

ni
tio

n 
ta

sk
s

G
ro

th
e 

et
 a

l. 
(2

02
0)

50
 N

P 
M

S 
pa

tie
nt

s
(2

9F
; m

ea
n 

ag
e:

 3
9.

4,
 D

D
: N

P)
N

o 
co

nt
ro

l g
ro

up

So
ci

al
 c

og
ni

tio
n:

 e
m

ot
io

n 
re

co
gn

iti
on

 
te

st,
 R

M
ET

C
og

ni
tio

n:
 B

R
B

-N
M

oo
d:

 B
D

I-
II

Q
oL

: M
us

iQ
oL

C
og

ni
tiv

e 
pe

rfo
rm

an
ce

 o
n 

av
er

ag
e 

at
 

th
e 

B
R

B
-N

Lo
w

 le
ve

ls
 o

f d
ep

re
ss

iv
e 

sy
m

pt
om

s
Lo

w
 le

ve
ls

 o
n 

“R
el

at
io

ns
hi

ps
 w

ith
 

fr
ie

nd
s”

 d
im

en
si

on
 o

f M
us

iQ
oL

N
o 

si
gn

ifi
ca

nt
 c

or
re

la
tio

ns
 b

et
w

ee
n 

Q
oL

 
an

d 
so

ci
al

 c
og

ni
tio

n 
sc

or
es

Is
er

ni
a 

et
 a

l. 
(2

01
9)

26
 R

R
; 8

 S
P;

 8
 P

P 
M

S 
pa

tie
nt

s (
24

 F
; 

m
ea

n 
ag

e:
 5

2.
4,

 D
D

: 2
1.

2)
26

 H
C

s

So
ci

al
 c

og
ni

tio
n:

 R
M

ET
, S

tra
ng

e 
St

or
ie

s, 
Fa

ux
 p

as
, M

A
SC

C
og

ni
tio

n:
 M

O
CA

, B
R

B
-N

, P
A

R
A

-
D

IS
E 

24
M

oo
d:

 B
D

I-
II

, S
TA

I-Y
1

Q
oL

: M
SQ

O
L-

54

Po
or

 p
er

fo
rm

an
ce

 o
n 

St
ra

ng
e 

St
or

ie
s 

an
d 

Fa
ux

 P
as

 te
sts

H
ig

h 
le

ve
ls

 o
f d

ep
re

ss
iv

e 
sy

m
pt

om
s

Po
or

 c
og

ni
tiv

e 
pe

rfo
rm

an
ce

 a
t t

he
 

M
O

CA
Lo

w
er

 sc
or

es
 a

t t
he

 p
hy

si
ca

l d
om

ai
n 

of
 

Q
oL

 th
an

 H
C

s

Si
gn

ifi
ca

nt
 m

ai
n 

eff
ec

t o
f S

tra
ng

e 
St

or
ie

s 
(c

on
tra

sti
ng

 e
m

ot
io

n 
pa

ss
ag

e)
 o

n 
bo

th
 th

e 
ph

ys
ic

al
 a

nd
 m

en
ta

l h
ea

lth
 

do
m

ai
ns

 o
f Q

oL

Ph
ill

ip
s e

t a
l. 

(2
01

1)
27

 R
R

; 2
 P

P;
 3

 S
P 

M
S 

pa
tie

nt
s

(2
8 

F;
 m

ea
n 

ag
e:

 4
4.

0,
 D

D
: 7

.9
)

33
 H

C
s

So
ci

al
 c

og
ni

tio
n:

 st
at

ic
 E

km
an

 fa
ci

al
 

ex
pr

es
si

on
s a

nd
 b

rie
f d

yn
am

ic
 e

m
o-

tio
n 

pe
rc

ep
tio

n 
vi

de
o 

cl
ip

s;
 B

FR
T,

 a
s 

co
nt

ro
l t

as
k

C
og

ni
tio

n:
 F

A
S 

le
tte

r fl
ue

nc
y 

ta
sk

, 
m

em
or

y 
ta

sk
 (f

ro
m

 S
EF

C
I)

, a
nd

 
SA

RT
 fo

r i
nh

ib
iti

on
M

oo
d:

 H
A

D
S

Q
oL

: W
H

O
Q

oL
-B

R
EF

D
efi

ci
ts

 in
 fa

ci
al

 e
m

ot
io

n 
re

co
gn

iti
on

N
o 

di
ffe

re
nc

e 
at

 th
e 

co
nt

ro
l t

as
k

Po
or

 c
og

ni
tiv

e 
pe

rfo
rm

an
ce

 (F
A

S 
an

d 
SA

RT
)

Lo
w

er
 sc

or
es

 in
 a

ll 
do

m
ai

ns
 o

f Q
oL

 
th

an
 to

 H
C

s

Po
si

tiv
e 

an
d 

si
gn

ifi
ca

nt
 c

or
re

la
tio

ns
 

be
tw

ee
n 

bo
th

 m
ea

su
re

s o
f e

m
ot

io
n 

pe
rc

ep
tio

n 
an

d 
th

e 
ps

yc
ho

lo
gi

ca
l a

nd
 

so
ci

al
 a

sp
ec

ts
 o

f Q
oL

. T
ho

se
 a

ss
oc

ia
-

tio
ns

 w
er

e 
fo

un
d 

to
 b

e 
sti

ll 
si

gn
ifi

ca
nt

, 
af

te
r c

on
tro

lli
ng

 fo
r s

ev
er

ity
 a

nd
 d

ur
a-

tio
n 

of
 d

is
ea

se
, a

ge
, a

nd
 c

og
ni

tio
n

va
n 

de
r H

ie
le

 e
t a

l. 
(2

02
0)

27
8 

R
R

 M
S 

pa
tie

nt
s (

21
6 

F;
 m

ed
ia

n 
ag

e:
 4

3.
0,

 D
D

: 5
.0

)
12

8 
H

C
s

So
ci

al
 c

og
ni

tio
n:

 E
m

pa
th

y 
Q

uo
tie

nt
C

og
ni

tio
n:

 P
A

SA
T,

 S
D

M
T,

 R
AV

LT
, 

BV
M

T-
R

, T
M

T,
 D

-K
EF

S 
su

bt
es

ts
M

oo
d 

an
d 

Pe
rs

on
al

ity
: H

A
D

S,
 N

EO
-

FF
I

O
cc

up
at

io
n:

 W
PA

I, 
W

R
FQ

-2
.0

, 
W

R
FQ

-2
.0

, M
SW

D
Q

-2
3

N
o 

di
ffe

re
nc

e 
on

 e
m

pa
th

y 
sc

or
es

Po
or

 c
og

ni
tiv

e 
pe

rfo
rm

an
ce

H
ig

he
r s

co
re

s o
n 

de
pr

es
si

ve
 sy

m
pt

om
s 

an
d 

ne
ur

ot
ic

is
m

; l
ow

er
 sc

or
es

 o
n 

ex
tra

ve
rs

io
n,

 o
pe

nn
es

s, 
an

d 
co

ns
ci

en
-

tio
us

ne
ss

 th
an

 H
C

s
Po

or
 o

cc
up

at
io

na
l f

un
ct

io
ni

ng

Em
pa

th
y 

di
d 

no
t d

iff
er

 b
et

w
ee

n 
em

pl
oy

ed
 a

nd
 u

ne
m

pl
oy

ed
 in

di
vi

du
al

s 
w

ith
 M

S
Po

si
tiv

e 
an

d 
si

gn
ifi

ca
nt

 c
or

re
la

tio
ns

 
be

tw
ee

n 
em

pa
th

y
sc

or
es

 a
nd

 o
cc

up
at

io
na

l f
un

ct
io

ni
ng

 
(w

or
k 

sc
he

du
lin

g 
an

d 
ou

tp
ut

 d
em

an
ds

 
an

d 
co

gn
iti

ve
/p

sy
ch

ol
og

ic
al

 w
or

k 
ba

rr
ie

rs
)

Em
ot

io
n 

re
gu

la
tio

n
Ph

ill
ip

s e
t a

l. 
(2

00
9)

61
 R

R
; 1

7 
PP

/S
P;

8 
N

P 
M

S 
pa

tie
nt

s (
63

 F
; m

ea
n 

ag
e:

 
44

.8
, D

D
: 1

1.
8)

N
o 

co
nt

ro
l g

ro
up

Em
ot

io
n 

re
gu

la
tio

n:
 E

R
Q

C
og

ni
tio

n:
 C

FQ
Q

oL
: W

H
O

Q
oL

-B
R

EF

Lo
w

 sc
or

es
 o

n 
em

ot
io

n 
re

gu
la

tio
n

M
od

er
at

e 
sc

or
es

 o
n 

th
e 

at
te

nt
io

n 
an

d 
Q

oL
 m

ea
su

re
s

Si
gn

ifi
ca

nt
 p

re
di

ct
or

 ro
le

 o
f E

R
Q

 re
ap

-
pr

ai
sa

l s
co

re
s f

or
 p

sy
ch

ol
og

ic
al

 a
nd

 
en

vi
ro

nm
en

ta
l d

im
en

si
on

s o
f Q

oL
. 

Fo
r s

oc
ia

l Q
oL

, t
he

 E
R

Q
-r

ea
pp

ra
is

al
 

ap
pr

oa
ch

ed
 si

gn
ifi

ca
nc

e



Current Psychology	

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

A
ut

ho
rs

 (y
ea

r)
Pa

rti
ci

pa
nt

s
M

ea
su

re
s

G
en

er
al

 re
su

lts
C

or
re

la
tio

ns
 w

ith
 Q

oL
/S

F

Ph
ill

ip
s e

t a
l. 

(2
01

4)
27

 R
R

; 2
 P

P;
 3

 S
P 

M
S 

pa
tie

nt
s (

21
6 

F;
 

m
ea

n 
ag

e:
 4

4.
0,

 D
D

: 7
.9

)
32

 H
C

s

Em
ot

io
n 

re
gu

la
tio

n:
 D

ER
S

C
og

ni
tio

n:
 F

A
S,

 S
A

RT
​

M
oo

d:
 H

A
D

S
Q

oL
: W

H
O

Q
oL

-B
R

EF

D
iffi

cu
lti

es
 in

 e
m

ot
io

n 
re

gu
la

tio
n 

ab
ili

tie
s

Po
or

 c
og

ni
tiv

e 
pe

rfo
rm

an
ce

H
ig

he
r s

co
re

s o
n 

de
pr

es
si

ve
 sy

m
pt

om
s 

th
an

 H
C

s
Lo

w
er

 le
ve

ls
 o

f Q
oL

 th
an

 H
C

s

N
eg

at
iv

e 
an

d 
si

gn
ifi

ca
nt

 c
or

re
la

tio
ns

 
be

tw
ee

n 
D

ER
S 

sc
or

es
 a

nd
 p

sy
ch

os
o-

ci
al

 d
im

en
si

on
s o

f Q
oL

Sc
hi

rd
a 

et
 a

l. 
(2

01
5)

85
 R

R
; 7

 S
P;

 3
 P

P 
M

S 
pa

tie
nt

s (
79

 F
; 

m
ea

n 
ag

e:
 4

3.
7,

 D
D

: 1
0.

4)
N

o 
co

nt
ro

l g
ro

up

Em
ot

io
n 

re
gu

la
tio

n:
 D

ER
S

M
oo

d 
an

d 
M

in
df

ul
ne

ss
: B

D
I-

II
, F

FM
Q

Q
oL

: W
H

O
Q

oL
-B

R
EF

, S
W

LS

D
iffi

cu
lti

es
 in

 e
m

ot
io

n 
re

gu
la

tio
n 

ab
ili

tie
s

M
od

er
at

e 
le

ve
ls

 o
f d

ep
re

ss
iv

e 
sy

m
p-

to
m

s
H

ig
h 

sc
or

es
 o

n 
Q

oL
 d

im
en

si
on

s

N
eg

at
iv

e 
an

d 
si

gn
ifi

ca
nt

 c
or

re
la

tio
ns

 
be

tw
ee

n 
D

ER
S 

to
ta

l s
co

re
 a

nd
 c

om
-

po
si

te
 Q

oL
 sc

or
e

A
ge

 a
nd

 d
is

ea
se

 d
ur

at
io

n 
ar

e 
ex

pr
es

se
d 

in
 y

ea
rs

BD
I 

B
ec

k 
D

ep
re

ss
io

n 
In

ve
nt

or
y,

 B
IC

AM
S 

B
rie

f 
In

te
rn

at
io

na
l C

og
ni

tiv
e 

A
ss

es
sm

en
t f

or
 M

S,
 B

FR
T 

B
en

to
n 

Fa
ci

al
 R

ec
og

ni
tio

n 
Te

st,
 B

RB
-N

 B
rie

f 
Re

pe
at

ab
le

 B
at

te
ry

 o
f 

N
eu

ro
ps

yc
ho

lo
gi

ca
l 

Te
sts

, B
VM

T-
R 

B
rie

f V
is

uo
sp

at
ia

l M
em

or
y 

Te
st-

Re
vi

se
d,

 C
FQ

 C
og

ni
tiv

e 
Fa

ilu
re

s 
Q

ue
sti

on
na

ire
, D

ER
S 

D
iffi

cu
lti

es
 in

 E
m

ot
io

n 
Re

gu
la

tio
n 

Sc
al

e,
 D

D
 d

is
ea

se
 d

ur
at

io
n,

 D
-K

EF
S 

D
el

is
-K

ap
la

n 
Ex

ec
ut

iv
e 

Fu
nc

tio
n 

Sy
ste

m
, E

RQ
 E

m
ot

io
n 

Re
gu

la
tio

n 
Q

ue
sti

on
na

ire
, F

FM
Q

 F
iv

e 
Fa

ce
t M

in
df

ul
ne

ss
 Q

ue
sti

on
na

ire
, H

AD
S 

H
os

pi
ta

l A
nx

ie
ty

 a
nd

 D
ep

re
ss

io
n 

Sc
al

e,
 H

C
s h

ea
lth

y 
co

nt
ro

ls
, M

AS
C

 
M

ov
ie

 fo
r t

he
 A

ss
es

sm
en

t o
f S

oc
ia

l C
og

ni
tio

n,
 m

in
i-S

EA
 S

oc
ia

l C
og

ni
tio

n 
an

d 
Em

ot
io

na
l A

ss
es

sm
en

t, 
M

S 
m

ul
tip

le
 s

cl
er

os
is

, M
SI

S-
29

 M
ul

tip
le

 S
cl

er
os

is
 Im

pa
ct

 S
ca

le
 2

9,
 M

SQ
O

L-
54

 M
ul

ti-
pl

e 
Sc

le
ro

si
s 

Q
ua

lit
y 

of
 L

ife
 5

4,
 M

SW
D

Q
-2

3 
M

ul
tip

le
 S

cl
er

os
is

 W
or

k 
D

iffi
cu

lti
es

 Q
ue

sti
on

na
ire

, M
us

iQ
oL

 M
ul

tip
le

 S
cl

er
os

is
 In

te
rn

at
io

na
l Q

ue
sti

on
na

ire
 o

f Q
ua

lit
y 

of
 L

ife
, N

P 
no

t p
ro

vi
de

d,
 

PA
SA

T 
Pa

ce
d 

A
ud

ito
ry

 S
er

ia
l A

tte
nt

io
n 

Te
st,

 P
P 

pr
im

ar
y 

pr
og

re
ss

iv
e,

 Q
oL

 Q
ua

lit
y 

of
 li

fe
, R

AV
LT

 R
ey

 A
ud

ito
ry

-V
er

ba
l L

ea
rn

in
g 

Te
st,

 R
R 

re
la

ps
in

g 
re

m
itt

in
g,

 R
M

ET
 R

ea
di

ng
 th

e 
M

in
d 

fro
m

 
th

e 
Ey

es
, S

AR
T​ 

Su
st

ai
ne

d 
A

tte
nt

io
n 

to
 R

es
po

ns
e 

Ta
sk

, S
EF

C
I S

cr
ee

ni
ng

 E
xa

m
in

at
io

n 
fo

r C
og

ni
tiv

e 
Im

pa
irm

en
t, 

SD
 s

ta
nd

ar
d 

de
vi

at
io

n,
 S

D
M

T 
Sy

m
bo

l D
ig

it 
M

od
al

iti
es

 T
es

t, 
SF

 S
oc

ia
l F

un
c-

tio
ni

ng
, S

P 
se

co
nd

ar
y 

pr
og

re
ss

iv
e,

 S
TA

I-Y
1 

St
at

e-
Tr

ai
t A

nx
ie

ty
 In

ve
nt

or
y 

– 
Y

1,
 S

W
LS

 S
at

is
fa

ct
io

n 
w

ith
 L

ife
 S

ca
le

, T
M

T 
Tr

ai
l M

ak
in

g 
Te

st,
 W

AI
 W

or
k 

A
bi

lit
y 

In
de

x,
 W

PA
I W

or
k 

Pr
od

uc
tiv

ity
 

an
d 

A
ct

iv
ity

 Im
pa

irm
en

t Q
ue

sti
on

na
ire

, W
RF

Q
-2

.0
 W

or
k 

Ro
le

 F
un

ct
io

ni
ng

 Q
ue

sti
on

na
ire

 2
.0



	 Current Psychology

1 3

with half of the studies being carried out in the last four 
years (n = 4).

Most of articles reported about the type of MS and dis-
ease severity. Research samples typically include a combina-
tion of people with relapsing and progressive types of MS 
and involve patients with various levels of disability.

Based on the different aspects the selected articles 
focused on, we differentiated between studies that investi-
gated the relationship between social cognition skills (i.e., 
ToM, emotion recognition, and empathy) and QoL/social 
functioning (n = 5), and studies that examined the associa-
tion between alexithymia/emotion regulation and QoL/social 
functioning (n = 3). The two article categories are presented 
below, separately.

Social Cognition, Quality of Life, and Social 
Functioning in Multiple Sclerosis

Among the studies that investigated the presence of social 
cognition deficits in patients with MS, five articles included 
in their assessment also the analysis of QoL and social func-
tioning aspects. Those studies obtained, at least in part, dis-
tinct results. Indeed, two studies did not find significant cor-
relations between lowered social cognition and QoL scores 
(Ciampi et al., 2018; Grothe et al., 2020), while the remain-
ing studies found significant associations between reduced 
social cognition performance and worse QoL (Isernia et al., 
2019; Phillips et al., 2011) or between altered social cogni-
tion and reduced social functioning (van der Hiele et al., 
2020).

Particularly, the study of Ciampi et al. (2018) employed 
the mini-Social Cognition and Emotional Assessment (mini-
SEA) (Bertoux et al., 2012, 2014) to assess different aspects 
of social cognition in a group of patients with progressive 
types of MS (n = 43). The mini-SEA consists of two differ-
ent tests, namely a shortened version of the Faux-Pas test 
and the Face Emotion Recognition test. The Faux Pas test 
includes both short passages, in which a character inad-
vertently hurts or offends another, and control stories, in 
which no faux pas is committed. The individual is required 
to identify if the faux pas has been made, why the main 
character did it (cognitive ToM) and how the victim of the 
faux pas must have felt (affective ToM). The Face Emotion 
Recognition test consists of 35 pictures, representing the 
six basic emotions (i.e., happiness, sadness, anger, surprise, 
fear, and disgust) and neutral expressions. The individual is 
asked to select the correct option for each of the presented 
photographs.

Among the different objectives the study pursued, the 
association between social cognition skills and QoL is of 
particular interest to the present review. QoL aspects have 
been assessed by means of the Multiple Sclerosis Impact 
Scale (MSIS-29; Hobart et al., 2001), which is a 29-item 

self-report questionnaire consisting of 20 items associated 
with the physical dimension of QoL and 9 items associated 
with the psychological component of QoL. Results of cor-
relation analyses showed no significant association either 
between mini-SEA scores and QoL scores, or between faux 
pas and face emotion recognition subtest scores and MSIS-
29 scores.

Similarly, the study of Grothe et al. (2020) investigated 
the associations between social cognition abilities, clinical 
variables, and QoL in a cohort of patients with MS (n = 50). 
For the assessment of social cognition skills, the authors 
administered the following two tests: (1) a facial morphing 
task to assess emotion recognition, which consists of 48 
morphing sequences (from neutral to the target expression), 
presented in random order (Lischke et al., 2012). The par-
ticipants have been required to press a button when they had 
recognized one of the possible four emotions (i.e., happy, 
angry, fearful, sad); (2) the Reading the Mind in the Eyes 
(RMET; Baron-Cohen et al., 2001) to evaluate affective 
ToM, which requires the individual to choose the correct 
mental state among four alternatives that are provided below 
each of the 36 images the test is made of. With regard to 
QoL evaluation, the Multiple Sclerosis International Ques-
tionnaire of Quality of Life (MusiQoL; Simeoni et al., 2008) 
was administered. It allows the investigation of nine dimen-
sions of QoL, which are specifically related to MS.

In order to examine the relationships between social cog-
nition measures and QoL dimensions, correlation analyses 
were performed. Results showed the presence of non-sig-
nificant associations between social cognition tasks and 
MusiQoL total or subscale scores.

Different results were found by the studies of Isernia et al. 
(2019) and Phillips et al. (2011). Particularly, Isernia et al. 
(2019) aimed to investigate the relationship between ToM, 
clinical variables, and neuropsychological deficits in a sam-
ple of patients with both relapsing and progressive types 
of MS (n = 42), compared to a group of healthy controls 
(HCs; n = 26). For the assessment of cognitive and affective 
ToM processes, the authors employed the following 4 tasks: 
(1) the RMET (Baron-Cohen et al., 2001); (2) the Strange 
Stories test (Happé, 1994), which includes both mental and 
physical passages that require the participant to infer char-
acters’ mental states or to make global inferences that go 
beyond what was explicitly mentioned in the text, respec-
tively. For mental stories both total score and single-story 
scores have been considered; (3) Faux pas test (Baron-Cohen 
et al., 1999), of which the authors selected 4 faux pas and 4 
matched control stories; (4) the Movie for the Assessment 
of Social Cognition (MASC) (Dziobek et al., 2006), which 
consists of 15-min video clips representing an ecological 
situation in which four friends meet to have dinner together. 
Video is interrupted several times to ask participants multi-
ple-choice questions on emotions, thoughts, and intentions 
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of the different characters involved in the story. In addition 
to ToM tasks, the Multiple Sclerosis Quality of Life 54 
questionnaire was administered for the assessment of QoL 
dimensions (Vickrey et al., 1995).

With particular regard to social cognition and QoL, the 
authors tested whether a poor ToM performance was related 
to low levels of QoL. General Linear Model was performed 
with QoL scores as within-subject factor and ToM scores 
as between-subject factor. Results of GLM showed a main 
effect of contrasting emotion passage of the Strange Stories 
on both the physical and mental components of QoL. No 
other significant association between ToM tasks and QoL 
measure was detected. Those findings suggest a significant 
role that affective ToM seems to play in different areas of 
QoL.

Yet the study of Phillips et al. (2011) examined the ability 
to identify emotional and non-emotional information and 
whether difficulties in emotion perception were related to 
QoL in a cohort of patients with both relapsing and pro-
gressive types of MS (n = 32) compared to a group of HCs 
(n = 33). To assess emotion perception, the authors admin-
istered the following four tests: (1) static images of facial 
emotion, taken from the standard set of Ekman facial expres-
sions, were used to assess the ability to correctly identify 
expressions of the six basic emotions (Young et al., 2002); 
(2) the Benton facial identity recognition test (Benton et al., 
1983) was included, as a control task, to examine non-emo-
tional aspects of facial perception; (3) dynamic emotion 
perception video task (Slessor et al., 2007), in which par-
ticipants were asked to select the word that best describes the 
feelings of the main character in 16 videos; (4) dynamic age 
and gender perception video task was employed as a control 
task for the dynamic emotion perception task. With regard to 
QoL, the authors administered the World Health Organiza-
tion quality of life questionnaire (WHOQoL-BREF; Skev-
ington et al., 2004) to investigate both scores of patients with 
MS on four domains of QoL (i.e., Physical, Psychological, 
Social, and Environmental) and their relationship with dif-
ficulties in emotion perception. Results showed that people 
with MS rated their QoL as poorer than HCs in all domains 
of functioning. Furthermore, correlation analyses revealed 
that both measures of emotion perception were strongly 
related to psychological and social domains of QoL, but not 
to the physical domain. Perceiving emotions from videos 
was also associated with the environmental domain of the 
WHOQoL-BREF. Correlations between emotion perception 
and QoL were found to be still significant after controlling 
for disease severity and duration, age, and cognition, sug-
gesting a specific pattern of associations between difficulties 
in emotion perception and poor social and psychological 
QoL.

Finally, the study of van der Hiele et al. (2020) inves-
tigated the possible associations between empathy and 

cognitive, psychological, and occupational functioning in 
a group of patients with relapsing–remitting MS (n = 278) 
compared to HCs (n = 128). For the assessment of empa-
thy the authors administered to all participants the Empathy 
Quotient (Baron-Cohen & Wheelwright, 2004), which is a 
60 item self-report questionnaire with total score ranging 
from 0 to 80 (higher scores indicate greater empathic abili-
ties), while for the evaluation of occupational functioning 
various measures have been employed to investigate differ-
ent work-related aspects (e.g., self-reported influence of MS 
symptoms on productivity while at work; work role func-
tioning; current work ability as compared to lifetime best; 
psychological/cognitive, physical, and external work diffi-
culties). With particular regard to the association between 
empathy and occupational functioning, no significant dif-
ferences were detected between employed and unemployed 
individuals with MS on empathy scores. However, results 
of correlation analyses showed the presence of significant 
associations between higher empathy scores and better occu-
pational functioning, in terms of work scheduling and output 
demands, and less cognitive/psychological work barriers in 
patients with MS. These findings suggest that reduced empa-
thy could be negatively associated with worse occupational 
functioning, with negative consequences on the individual’s 
ability to perform complex activities of daily life.

Alexithymia, Emotion Regulation, Social 
Functioning, and Quality of Life in Multiple Sclerosis

Similar to social cognition skills, only three articles included 
in their assessment the analysis of QoL dimensions in rela-
tion to emotion regulation abilities (Phillips et al., 2009, 
2014; Schirda et al., 2015). Conversely, to the best of our 
knowledge, no study has investigated the relationship 
between alexithymia and either social functioning or QoL 
in patients with MS yet. Likewise, we did not retrieve any 
article that examined the association between emotion regu-
lation abilities and social functioning.

The three available articles yielded similar results in terms 
of significant associations that were detected between diffi-
culties in emotion regulation and reduced QoL. Particularly, 
the study of Phillips et al. (2009) mainly aimed to investigate 
the association between emotion regulation strategies and 
QoL in a group of people with both relapsing and progres-
sive types of MS (n = 86). For the assessment of emotion 
regulation, the authors employed the Emotion Regulation 
Questionnaire (ERQ; Gross & John, 2003), which allows to 
evaluate two different types of emotion regulation strategies, 
that is reappraisal and expressive suppression, while for the 
assessment of QoL they administered the WHOQoL-BREF 
(Skevington et al., 2004). In order to examine the relation-
ships between QoL dimensions and emotion regulation abili-
ties, a series of regression analyses were performed. Results 
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showed that ERQ-reappraisal significantly predicted poor 
psychological QoL and environmental QoL, while for social 
QoL, ERQ-reappraisal approached significance (p = 0.06). 
Conversely, expressive suppression was not found to be a 
significant predictor of any of QoL dimensions. These find-
ings seem to highlight that failure to use adequate emotion 
regulation strategies may contribute to reduced QoL in 
patients with MS.

Similar findings were obtained by the study of Phillips 
et al. (2014), which analyzed the associations between emo-
tion regulation difficulties and other factors including QoL 
in a group of patients with both relapsing and progressive 
types of MS (n = 31) compared to HCs (n = 31). Emotion 
regulation difficulties were assessed by means of the Dif-
ficulties in Emotion Regulation Scale (DERS; Gratz & Roe-
mer, 2004), which is a self-report questionnaire designed 
to assess multiple aspects of emotion regulation, while the 
WHOQoL-BREF (Skevington et al., 2004) was employed 
for the assessment of QoL-related dimensions.

Results of comparisons between patients with MS and 
HCs revealed that the former reported greater difficulties in 
emotion regulation and poorer QoL compared to HCs. With 
regard to the association between emotion regulation and 
QoL, the authors found that higher scores at the DERS total 
were significantly correlated with reduced social, psycho-
logical, and environmental dimensions of QoL in the MS 
group only, suggesting that these patients may experience 
greater difficulties in emotion regulation than HCs, which 
in turn predict poorer QoL.

Finally, the study of Schirda et al. (2015) examined the 
relationship between trait mindfulness, QoL, and difficul-
ties in emotion regulation in a group of people with relaps-
ing and progressive types of MS (n = 95). Similar to the 
above-mentioned studies, the authors employed the DERS 
(Gratz & Roemer, 2004) for the assessment of difficulties in 
emotion regulation, and the WHOQoL-BREF (Skevington 
et al., 2004) and the Satisfaction with Life Scale (Diener 
et al., 1985) for the evaluation of QoL-related aspects. With 
regard to QoL and difficulties in emotion regulation, results 
of correlation analyses showed that the QoL composite score 
was significantly and negatively correlated with the DERS 
total score in people with MS. These findings suggest that 
MS patients with difficulties in the regulation of emotions 
experience less QoL.

Discussion

Studies assessing the association between socioemotional 
alterations and both QoL and social functioning in people 
with MS are still limited. Indeed, the study selection process 
only resulted in 8 studies that fulfilled the inclusion criteria 
and were included in the present review.

The majority of those studies seem to show a significant 
association between altered socioemotional abilities and 
QoL/social functioning (Isernia et al., 2019; Phillips et al., 
2009, 2011, 2014; Schirda et al., 2015; van der Hiele et al., 
2020). Alterations in those domains may have detrimental 
effects on the individuals’ well-being, with negative conse-
quences on QoL and social functioning (particularly, psy-
chological and social dimensions of QoL and work-related 
aspects). Although the available evidence in MS is still lim-
ited, previous studies carried out in other clinical popula-
tions seem to support this pattern of results, showing that 
both social cognition deficits and difficulties with emotion 
regulation contribute to impaired QoL and social functioning 
in patients with different medical conditions (e.g., Cooper 
et al., 2015; Couture et al., 2006; Yogarajah & Mula, 2019).

Despite this positive evidence, not all the results are con-
sistent and other studies found no significant relationships 
especially between social cognition and QoL dimensions 
(Ciampi et al., 2018; Grothe et al., 2020).

A possible explanation for those contrasting findings 
may rely on the heterogeneous instruments that have been 
employed by the different studies. In fact, whereas for the 
assessment of emotion regulation abilities and QoL most 
authors have administered similar self-report questionnaires 
(e.g., the DERS and the WHOQoL-BREF, respectively), for 
the evaluation of social cognition skills, various measures 
have been adopted and this may have led to inconsistent 
findings. The use of different tasks (e.g., task type and com-
plexity) can also make it difficult to compare results across 
the studies. In order to overcome this issue, standardized and 
ecological tasks, which are able to reflect how individuals 
behave in an enriched social context, should be employed. 
In this view, dynamic assessment tools, such as videotaped 
tasks, have been proved to have better accuracy than tradi-
tional static tests in assessing social cognition components 
(Dziobek et al., 2006). For instance, the only study among 
the ones we included in the present scoping review (Phil-
lips et al., 2011), which used a dynamic emotion perception 
video task for the assessment of facial emotion recogni-
tion, was able to detect a significant association between 
this measure and psychological, social, and environmental 
domains of QoL. However, future studies employing instru-
ments, such as the Amsterdam Dynamic Facial Expression 
Set (Van Der Schalk et al., 2011), the Montréal Pain and 
Affective Face Clips (Simon et al., 2008) and the Aware-
ness of Social Inference Test (McDonald et al., 2006) for the 
assessment of social cognition components, are necessary 
to prove the validity of videotaped tasks to predict QoL and 
social functioning in people with MS more accurately.

Furthermore, although the evaluation of emotion regu-
lation abilities has been based on the use of similar meas-
ures, these instruments are exclusively self-report. The 
limitations of self-report instruments are well known and 
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may lead to underestimation of patients’ difficulties due 
to self-reflection impairments typically observed in many 
neurological disorders. Indeed, explicit self-report meas-
ures require the respondents to be aware of their reduced 
ability to identify and describe feelings (e.g., Parling et al., 
2010). Performance-based instruments or structured inter-
views, less dependent on the patient’s awareness, should be 
employed in addition to traditional self-report measures.

Another possible explanation for the mixed findings the 
present review showed could be ascribed to the heteroge-
neous cohorts of people with MS that the different studies 
recruited. Indeed, patients with different disease subtypes, 
distinct levels of physical disability, and various stages 
of illness may be more or less prone to social cognitive 
deficits, which could have, in turn, a different impact on 
QoL and social functioning dimensions.

Finally, it is still a matter of debate if social cognition 
impairments can be considered a result of the cognitive 
deficits frequently observed in people with MS or if they 
may represent a primary sign of the disease. Neverthe-
less, it is clear that the combination of multiple cognitive, 
social, and affective symptoms may have a leverage effect 
on the individual’s psychological well-being and day-to-
day functioning. Indeed, the available evidence seems to 
show that worse QoL is negatively correlated with greater 
physical, cognitive and emotional disabilities, and with 
longer disease duration and progressive clinical course 
(e.g., Labiano-Fontcuberta et al., 2015; Laing et al., 2015).

The results of the present scoping should also be inter-
preted with caution due to some limitations of the stud-
ies we included. Firstly, most of them adopted a cross-
sectional design, which does not allow establishing any 
causal direction between socioemotional alterations and 
reduced QoL/social functioning. Secondly, some of those 
studies did not recruit also a group of HCs to be used as a 
comparison for MS patients.

Despite those limitations, the present scoping review 
represents, to the best of our knowledge, the first contribu-
tion summarizing the available evidence on the complex 
relation between altered socioemotional skills and reduced 
QoL/social functioning in patients with MS, suggesting 
the presence of significant associations between those con-
structs in MS population.

Further evidence is, however, necessary to replicate 
and confirm the available results. A deeper understand-
ing of the alterations in social cognitive and emotional 
skills may allow researchers and clinicians to have a more 
comprehensive framework of the psychological symptoms 
associated with MS. In this way, it would be possible to 
plan a better medical management with tailored treatments 
specific for each individual’s needs.
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