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Abstract

Introduction:  The  impact  of  subjective  cognitive  concerns  (SCCs)  on the  quality  of  life  (QoL)

of patients  with  multiple  sclerosis  (PwMS)  has  practically  not  been  studied.

Objectives:  In  this  study,  the  relationship  between  subjective  cognitive  concerns  and  quality

of life  in  PwMS  was  explored.  Furthermore,  to  explore  whether  psychological  resilience  acts  as

a mediator  in  the  relationship  between  SCCs  and  QoL.

Methods:  A total  of  214  PwMS  were  surveyed  using  the Multiple  Sclerosis  Quality  of  Life  Inven-

tory, the  Multiple  Sclerosis  Neuropsychological  Questionnaire  (MSNQ)  and the  Connor-Davidson

Resilience  Scale.

Results:  Our  results  showed  that,  SCCs  is a predictor  of  levels  of  perceived  QoL  in  PwMS.

Patients who  report  higher  scores  on the  MSNQ  also  showed  a  worse  quality  of  life  in  global

terms. The  results  also  showed  that  resilience  mediates  the  relationship  between  SCCs  and

QoL, both  for  the  physical  dimension  of  quality  of  life  (physical  health  composite)  and for

the mental  health  dimension  (mental  health  composite).  In  our  patients,  as resilience  levels

increase, the  negative  impact  of  SCCs  on QoL  decreases.
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Conclusions:  Considering  that  resilience  is a modifiable  protective  factor,  the  implementation

of interventions  aimed  at  enhancing  resilience  can  have  a  favorable  impact  on the psychological

well-being and  quality  of  life  of  patients  with  multiple  sclerosis.

© 2024  Sociedad  Española  de Neuroloǵıa.  Published  by  Elsevier  España,  S.L.U.  This  is an open

access article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/

4.0/).
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La resiliencia  psicológica  media  la  relación  entre  el deterioro  neuropsicológico

percibido  y la  calidad  de  vida  en  una  muestra de pacientes  con  esclerosis  múltiple

Resumen

Introducción:  El  impacto  de  deterioro  cognitivo  percibido  (DCP)  sobre  la  calidad  de vida  (CV)

de los  pacientes  con  esclerosis  múltiple  (PcEM)  prácticamente  no ha  sido  estudiado.

Objetivos:  En  este  estudio  se  exploró  la  relación  entre  el  DCP  y  la  calidad  de vida  en  PcEM.

Además, se  exploró  si  la  resiliencia  psicológica  actúa  como  mediador  en  la  relación  entre  el

DCP y  la  CV.

Métodos:  En  total  participaron  214 PcEM,  los  cuales  completaron  el  Inventario  de  Calidad  de

Vida de  Esclerosis  Múltiple,  el  Cuestionario  Neuropsicológico  de Esclerosis  Múltiple  (MSNQ)  y  la

Escala de  Resiliencia  de Connor-Davidson.

Resultados:  Nuestros  resultados  mostraron  que  el DCP  es  un predictor  de  los niveles  de  calidad

de vida  percibida  en  PcEM.  Los pacientes  que  reportan  puntajes  más altos  en  el  MSNQ  también

mostraron  una peor  calidad  de vida  en  términos  globales.  Los resultados  también  mostraron  que

la resiliencia  media  la  relación  entre  el DCP  y  la  CV,  tanto  para  la  dimensión  física  de la  calidad

de vida  (componente  de salud  física)  como  para  la  dimensión  de salud  mental  (componente

de salud  mental).  En  nuestros  pacientes,  a  medida  que  aumentan  los niveles  de resiliencia,

disminuye  el impacto  negativo  del  DCP sobre  la  calidad  de vida.

Conclusiones:  Considerando  que  la  resiliencia  es  un factor  protector  modificable,  la  imple-

mentación  de  intervenciones  dirigidas  a  potenciar  la  resiliencia  puede  tener  un  impacto

favorable  en  el  bienestar  psicológico  y  la  calidad  de  vida  de  los  pacientes  con  esclerosis  múltiple.

© 2024  Sociedad  Española  de Neuroloǵıa.  Publicado  por  Elsevier  España,  S.L.U.  Este  es  un

art́ıculo Open  Access  bajo  la  CC  BY-NC-ND  licencia  (http://creativecommons.org/licencias/by-

nc-nd/4.0/).

Introduction

Cognitive  problems  are  common  in  patients  with  multiple
sclerosis  (PwMS).  Approximately  50%  of  PwMS  present  some
type  of  cognitive  impairment  (CI),  with  learning  problems,
information  processing  speed,  visual  spatial  skills, memory,
and  executive  functioning  being  frequent.1—5 Several  studies
have  shown  that  these  cognitive  alterations  have  a negative
impact  on  the  quality  of  life  (QoL)  of  patients  with  multiple
sclerosis,6—8 undermining  the realization  of activities  of  daily
living.

However, the impact  of  subjective  cognitive  concerns
(SCCs)  on  the  quality  of  life  of  PwMS  has  practically  not
been  studied.9—11 According  to  Mitchell,12 SCCs are a self-
reported  perception  of  dysfunction  in cognition  with  or
without  impairment  on objective  cognitive  testing.

Most  of the research  carried  out on  SCCs in  PwMS  has
focused  on  exploring  the  relationship  between  subjective
cognitive  concerns  and  objective  cognitive  alterations.  In
this  sense,  while  a group  of  investigations  have  reported
the absence  of  a relationship  between  SCCs  and  objective
cognitive  alterations,13—15 other  studies  have suggested  that
patients  with more  SCCs  also  show  worse  objective  cogni-
tive  performance  when assessed  with  standardized  cognitive

tests.16—18 Additionally,  several  studies  have verified  that  the
PwMS  that  report  more  subjective  cognitive  concerns  also
present,  in general  terms,  higher  levels  of depression  and
anxiety.14,19,20

The  few studies  that  have  explored  the  relationship
between  the impact  of  subjective  cognitive  concerns  (SCCs)
and  the quality  of  life  of  PwMS  show that  patients  with  high
levels  of  SCCs  also  present  a greater  deterioration  in  overall
quality  of life.  For  example,  Samartzis,  Gavala9 conducted
a study  on  a sample  of  100 PwMS  with  the  aim  of  examining
the  effects  of  perceived  cognitive  dysfunction  (using  the  Per-
ceived  Deficits  Questionnaire  (PDQ))  and  of  depression,  on
self-reported  QoL.  According  to the  results  obtained,  per-
ceived  planning/organization  and  perceived  retrospective
memory  dysfunction  predicted  QoL  scores  in  the patients,
independently  of  the  severity  of disease  and  the severity  of
depression.9

Another  study  conducted  with  a large  sample  of  PwMS
(n  =  751)  had among  its  objectives  to  describe  the rela-
tionship  between  SCCs  and  health-related  quality of life
(HR-QoL).10 To  assess  SCCs,  the authors  used the  MS Neu-
ropsychological  Screening  Questionnaire  (MSNQ),  concluding
that  an  increase  in perceived  neuropsychological  impair-
ment  significantly  contributed  to  explain  low levels  of
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HR-QoL.  This  relationship  remained  significant  even  after
correction  for  sex,  age,  education  and  depression.10

Psychological  resilience  is  a  process  in which  individuals
display  positive  adjustment,  despite  being  faced  with  signif-
icant  adversity.21 Recently,  the controversy  over  the role  of
resilience  in  PwMS  has  increased.21—23

On this  subject  there  is  a group  of authors  who  sup-
port  the  existence  of  a significant  link  between  resilience
and  a  better  global  functional  response  in patients  with
multiple  sclerosis,  which  could  be  related,  hypothetically,
with  a  more  effective  neuroendocrine  regulation.23 In  this
sense,  recent  studies  reporting  that  PwMS  with  higher  lev-
els  of  resilience  may  present  better  global  disease-related
outcomes,  compared  with  patients  showing  low  levels  of
resilience.24 On the other  hand,  some  authors  argue  that  the
relationship  between  resilience  and health in  patients  with
MS  is  minimal  and not significant,  and  that  before  consider-
ing  resilience,  other  variables  should  be  considered,  such as
lifestyle.22

In this  scenario,  studies  on  resilience  in patients  with
multiple  sclerosis  become  relevant.  Not  only  those  who
explore  the  relationship  between  resilience  and  variables
related  to  physical  disability,  but  also  those  that  have  as  its
main  objective  to  explore  the impact  of  resilience  on  the
quality  of  life  in  these patients.

Therefore,  this study  has  two  main  objectives.  First,
to explore  the relationship  between  SCCs  and quality  of
life  in  PwMS.  Furthermore,  to  explore  whether  psycho-
logical  resilience  acts  as  a mediator  in  the relationship
between  SCCs  and  QoL  in a  sample  of  PwMS.  If,  as  we antic-
ipated,  resilience  acts  as a  significant  mediator  between
SCCs  and  QoL,  the  result  could  have  therapeutic  implica-
tions  to  enhance  quality  of  life  in PwMS  (considering  that
resilience  is a modifiable  protective  factor25).

Methods

Study  design  and participants

An  online  cross-sectional  study  was  carried  out  between
August  13  and  November  13, 2021.  Patients  with  MS  from
11  countries  (Argentina,  Mexico,  Dominican  Republic,  Chile,
Spain,  Cuba,  Colombia,  Uruguay,  Paraguay,  Peru,  and  El Sal-
vador)  were  invited  to  participate  in the study  through  social
networks  (Instagram,  WhatsApp,  and Facebook  groups) and
direct  telephone  calls  were  also  made  by  their  primary  neu-
rologists  (using  the  personal  information  registered  in  the
medical  records).  Several  associations  of  MS patients  also
collaborated  with  the  dissemination  of  the study.  In  total,
214  patients  with  multiple  sclerosis  completed  the survey.
This  research  is  part of the project  entitled  ‘‘Positive  mod-
ulatory  variables  of  perceived  quality  of  life  in patients  with
multiple  sclerosis  (MS-POSITIVE  project)’’.

Measures

Demographic  and  clinical  information:  The  demographic
variables  explored  included  the age,  disease  duration,  gen-
der, education,  marital  status,  country  and  MS  phenotype.

Multiple  Sclerosis  Quality  of  Life  29  items  version
(MSQOL-29)26:  The  MSQOL-29  is  a reduced  version  of the
original  54-item  inventory  (MSQOL-54).  The  MSQOL-29  was
specifically  designed  for  use  online,27 in order  to  minimize
respondent  burden  (presence  of  fatigue  and  impairment  of
sustained  attention  are common  symptoms  in PwMS,  which
can  limit  patient’s  ability  to  complete  long  patient-reported
outcomes  instruments.28 The  MSQOL-29  consists  of  seven
multi-item  subscales:  ‘physical  function’,  ‘sexual  function’,
‘bodily  pain’,  ‘emotional  well-being’,  ‘energy’,  ‘cognitive
function’,  ‘health  distress’,  ‘social  function’,  ‘health  per-
ceptions’,  ‘overall  quality  of  life’,  and  ‘change  in  health’.
The  scale  also  has  two  composite  scores:  physical  health
composite  (PHC),  and  mental  health  composite  (MHC).

The  Connor-Davidson  Resilience  Scale  10  items  version
(CD-RISC-10)29:  The  10-item  CD-RISC  was  extracted  from  the
original  25-item  CD-RISC.30 The  use  of  the 10-item  version
was  based on  two  main  criteria.  Firstly,  the  10-item  version
of  the CD-RISC  is  the most  widely  used version  in the  clin-
ical  context  to  explore  resilience  in PwMS,  in addition  to
showing  excellent  psychometric  properties  when compared
to  the  original  25-item  version.31 Secondly, the  version  used
in  this study  is  validated  for  Spanish-speaking  patients  with
multiple  sclerosis,  showing  excellent  psychometric  proper-
ties  (Cronbach’s  ˛  =  0.88).29 Patients’  rate  items  on  a  5-point
Likert  scale,  ranging  from  0 (not  true at  all)  to  4  (true  nearly
all  the  time).  Total  scores  for  the CD-RISC-10  rage from  a
minimum  of  0 to  a maximum  of  40.  Total  scores  are  cal-
culated  by  summing  all  10  items.  A higher  score  indicates
higher  resilience.

Patient-version  of the  Multiple  Sclerosis  Neuropsycho-
logical  Questionnaire  (p-MSNQ)19:  The  p-MSNQ  is  a 15-item
self-report  measure  of  perceived  neuropsychological  impair-
ment  (processing  speed,  dual  task  processing,  attention,
memory,  executive  function,  and psychosocial  comport-
ment).  Although  the  MSNQ  also  has  an informant  version
(MSNQ-I),  the authors  used the  p-MSNQ  version  considering
that  the objective  of  the  study  was  to  explore  the  subjec-
tive  cognitive  concerns  in these  patients.  The  questionnaire
items  have 5  response  options,  0  (does  not  occur)  to  4 (very
often,  very  disruptive).  A total  score  is  computed  with  a
range  from  0 to  60,  a higher  score indicates  more  cogni-
tive  problems.  In  this study,  the  Spanish  version  of  the  MSNQ
validated  in Argentina  was  used.32

Ethical  statement

The  ethics  committee  of  the Department  of  Psychology
of  the Universidad  Central  ‘‘Marta  Abreu’’  de  Las  Villas
approved  the study  protocol.  All procedures  performed  in
this  study  were  in accordance  with  the ethical  standards
of  the 1964  Helsinki  Declaration.  Informed  consent  was
obtained  from  all  participants  included  in the  study.

Data  analysis

The  data  were  processed  using  SPSS/Windows  (version  21).
First,  descriptive  analysis  was  performed  and an  indepen-
dent  samples  t-test  was  performed  to  compare  psychological
resilience, perceived  neuropsychological  impairment,  and
quality  of  life  between  relapsing—remitting  and  progres-
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Table  1  Participant  demographic  data  (n  = 214).

Total  (n =  214)  RRMS  (n  =  179)  PPs  (n  =  35)

Demographic  variable  n  (%)  n  (%)  n  (%)

Age  39.84  ± 10.80a 39.89 ±  10.80a 46.14 ±  11.73a

18—35  76  (35.5)  70  (39.1)  6  (17.1)

36—50 94  (43.9)  77  (43.0)  17  (48.6)

51+ 44  (20.6) 32  (17.9)  12  (34.3)

Sex

Female 168  (78.5) 148  (82.7) 20  (57.1)

Male 46  (21.5) 31  (17.3) 15  (42.9)

Education

Primary education  5 (2.3)  3  (1.7)  2  (5.7)

Middle school  23  (10.7)  18  (10.1)  5  (14.3)

High school  63  (29.4)  53  (29.6)  10  (28.6)

University degree 123  (57.5) 105  (58.7)  18  (51.4)

Marital status

Single  83  (38.8)  70  (39.1)  13  (37.1)

Married/consensual  union  90  (42.1)  74  (41.3)  16  (45.7)

Divorced 40  (18.7)  34  (19.0)  6  (17.1)

Widowed 1 (.5)  1  (.6)  —

Country

Argentina 60  (28.0)  53  (29.6)  7  (20.0)

Mexico 48  (22.4)  38  (21.2)  10  (28.6)

Uruguay 28  (13.1)  25  (14.0)  3  (8.6)

Spain 22  (10.3)  17  (9.5)  5  (14.3)

Dominican Republic  21  (9.8)  16  (8.9)  5  (14.3)

Cuba 16  (7.5)  13  (7.3)  3  (8.6)

Colombia 9 (4.2)  9  (5.0)  —

Chile 4 (1.9)  3  (1.7)  1  (2.9)

Paraguay 2 (.9)  2  (1.1)  —

Peru 1 (.5)  1  (.6)  —

El Salvador  1 (.5)  1  (.6)  —

a Mean ± standard deviation; EMRR, relapsing—remitting multiple sclerosis;, PPs, progressive phenotypes.

sive  phenotypes.  Then,  a  Pearson’s  correlation  analysis  was
performed  to  assess  the correlation  between  psycholog-
ical  resilience,  perceived  neuropsychological  impairment
and  quality  of  life.  Finally,  a simple  mediation  analysis
was  performed  using PROCESS  macro.33 We  used  bootstrap-
ping  sampling  (n  =  5000)  distributions  to  calculate  the direct
and indirect  effects  and  confidence  intervals  (95%) of  the
estimated  effects.  Significance  was  determined  when the
confidence  interval  does  not  include  zero. Before  performing
the  mediation  analysis,  lack  of  multicollinearity,  multivari-
ate  normality,  and  linearity  were checked.  The  data  was  also
checked  for outliers.

Results

Characteristics  of the sample

Tables  1 and  2  summarize  the demographic  and  clinical  infor-
mation  of  the  total  sample  (n  = 214).  A total  of  179 patients
(83.6%)  presented  the relapsing—remitting  MS phenotype,
while  35  patients  (16.3%)  reported  a  progressive  pheno-
type  (PPs;  secondary  progressive  or  primary  progressive  MS

phenotype).  In  the sample,  168 participants  (78.5%)  were
females,  and  most of  the participants  had  a  university-level
degree  (57.5%).  The  countries  most  represented  in the  study
were  Argentina  (28.0%),  Mexico  (22.4%),  Uruguay  (13.1%)
and  Spain  (10.3%).

Patients  with  progressive  forms  of  the disease  (secondary
progressive  or  primary  progressive  MS phenotype)  compared
to  RRMS  patients  showed  significantly  lower  values  in the
quality  of  life  variable.  The  differences  were  found  in the
total  scores  of the quality  of  life  scale  and  in the  phys-
ical health  composite.  In  the  case  of  the  mental  health
composite,  no  significant  differences  were  found  between
the  groups.

On  the other  hand,  RRMS  patients  reported  significantly
higher  scores  on  the p-MSNQ  scale  compared  to  PPs  patients,
indicating  higher  levels  of perceived  neuropsychological
impairment  (PNI).  The  variables  fatigue  and  resilience  did
not  show significant  differences  between  the groups.

Correlation  between  variables

There  was  a positive  and  significant  correlation  between
quality  of  life  and resilience,  suggesting  that  patients  with

756



Neurología  40  (2025)  753—761

Table  2  Participant  clinical  and  psychological  characteristics  (n = 214).

Variables  Total  (n  =  214)  RRMS  (n  =  179)  PPs (n = 35)  t p

Mean ±  SD  Mean  ±  SD  Mean  ± SD

Disease  durationyears 7.06  ±  7.67  6.64  ± 7.22  9.21  ± 9.47  1.826  .069

Quality of  life  (MSQoL-29)  56.60  ±  14.25  57.97  ± 14.50  49.60  ± 10.57  3.245  .001

Physical health  composite  62.63  ±  13.69  64.21  ± 13.54  54.54  ± 12.33  3.917  .001

Mental health  composite  51.76  ±  15.53  51.98  ± 16.29  50.63  ± 10.96  .469  .640

Resilience (CD-RISC-10)  26.72  ±  8.19  26.31  ± 8.34  28.80  ± 7.11  −1.648  .101

Fatigue (MFIS-5) 10.85  ±  4.43 10.66  ± 4.50 11.80  ± 4.02  −1.387  .167

Cognition (MSNQ-SV) 24.16  ±  12.44 25.09  ± 12.53 19.40  ± 10.94 2.504 .013

Note. SE, standard deviation; EMRR, relapsing—remitting multiple sclerosis; PPs, progressive phenotypes.

Table  3  Correlation  between  variables.

1  2  3  4  5

1.  Quality  of  life  —

2.  PHC  .809a —

3. MHC  .819a .434a —

4. Resilience  .420a .245a .499a —

5. Cognition  −.372a
−.210a

−.402a
−.384a —

a Correlation is significant at  the  0.01 level (2-tailed), PHC, physical health composite; MHC, mental health composite.

higher  levels  of  resilience  also  report  a  better  overall  quality
of  life  and  vice  versa.  Physical  and  mental  health  com-
posites  also  showed  a positive  and  significant  correlation
with  quality  of  life  scale  scores.  In addition,  total  score
of  the  MSQOL-29  and  its  both  composites  (physical  health
and  mental  health composites)  also  showed  a significant
and  inverse  correlation  with  the p-MSNQ  scale.  According
to these  results,  patients  who  report  lower  perceived  cog-
nitive  functioning  (higher  scores  on the p-MSNQ  scale)  also
have  a  lower  quality  of  life  (lower  scores  on  the  MSQOL-29)
(Table  3).

Mediation  analysis

To  explore  the mediating  effect  of  resilience  between  per-
ceived  neuropsychological  impairment  and  quality  of  life,
three  simple  mediation  analyzes  were  conducted.  The  first
of  them  (Fig.  1a) considers  the total  scores  of the quality  of
life  scale  (MSQOL-29)  as  the  dependent  variable.  Further-
more,  we  explored  the mediating  effect  of  resilience  on  the
physical  health  composite  (Fig.  1b), and  the  mental  health
composite  (Fig.  1c)  independently.

As seen  in Fig.  1a,  the  direct  effect  from  PNI  to  psy-
chological  resilience  (path  a) was  significant  (ˇ  = −.25,  95%
CI  [−.33,  −.17]  t =  −6.051, p < .001),  showing  that  increas-
ing  levels  of  perceived  neuropsychological  impairment  is
related  to a  decrease  in resilience  levels  in our  PwMS.
Additionally,  the direct  effect  from  resilience  to  quality  of
life  (path  b)  was  also  significant  (  ̌ =  .56,  95%  CI  [.34,  .79]
t  =  4.974,  p  <  .001).  When  the levels  of  resilience  increase,
we  can  also  predict  an increase  in the QoL in our  patients.  On
the  other  hand,  path  c′ indicates  that  perceived  neuropsy-
chological  impairment  predicts  QoL  (ˇ  = −.28,  95%  CI  [.34,
.79]  t  =  −3.772,  p  < .001).  According  to  this result  when  the
levels  of  PNI  increase,  a  decrease  in quality  of life  levels  can

be  predicted.  The  total  effect  of perceived  neuropsycholog-
ical  impairment  on  quality of  life  was  significant  (ˇ  = −.42,
95% CI [−.57,  −.28]  t  =  −5.835,  p <  .001),  and  when  psycho-
logical  resilience,  which  is  the mediator,  is  included  in  the
model,  this  effect  (  ̌ =  −.42)  decrease  (ˇ  = −.28),  confirm-
ing the existence  of a significant  partial  mediation  (  ̌ =  −.14,
95% CI [−.22,  −.07]).  According  to  this  result,  psychological
resilience  acts  as  a mediator  between  perceived  neuropsy-
chological  impairment  and quality  of  life  in our  sample  of
PwMS.

Our  results  also  showed  (Fig.  1b) the  direct  effect  from
resilience  (ˇ  = .32, 95%  CI  [.08,  .56]  t  = 2.685,  p =  .007)  to
physical  health  dimension  of  quality of  life  (path  b).  In
addition,  it was  found  that  the direct  effect  (path  c′) of
the  perceived  neuropsychological  impairment  on  the  phys-
ical  health dimension  of  quality  of  life  was not  significant
(ˇ  =  −.15,  95%  CI [−.30,  .005]  t  =  −1.897, p  =  .059).  However,
the  total  effect  of  perceived  neuropsychological  impairment
on  physical  health  dimension  of  quality  of  life  was  significant
(ˇ  =  −.42,  95%  CI  [−.57,  −.28]  t  =  −5.835, p <  .001).  In  this
sense,  it was  observed  that  when  psychological  resilience
is  included  as  a mediator  in  the  relationship  between  per-
ceived  neuropsychological  impairment  and  physical  health
dimension  of  quality  of  life,  the total  effect  (ˇ  = −.23)
decrease  (ˇ  =  −.15),  verifying  the  existence  of  a significant
mediation  (ˇ  =  −.08, 95%  CI  [−.15,  −.01]).

On  the other  hand  (Fig.  1c),  resilience  also  showed  a
direct  effect  on  the  mental  health  dimension  of  quality  of
life  (ˇ  =  .76,  95%  CI  [−.46,  −.15]  t  =  6.492,  p  <  .001)  (path
b).  It  was  also  observed  that  the  direct  effect  (path  c′) of
the  perceived  neuropsychological  impairment  on  the mental
health  dimension  of  quality  of  life  was  significant  (ˇ  = −.30,
95% CI  [−.46,  −.15]  t  = −3.953,  p = .001). The  total  effect  of
perceived  neuropsychological  impairment  on  mental  health
dimension  of  quality  of  life  was  significant  (ˇ  =  −.50,  95%
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Figure  1  The  result  of  simple  mediational  models,  *p  <  .05,  **p  <  .001,  ns (no  significance).  Values  shown  are unstandardized

coefficients.

CI  [−.65,  −.34]  t = −6.387,  p <  .001).  The  results  indicated
that  when  psychological  resilience  is  included  as  a mediator
in  the  relationship  between  the  perceived  neuropsycholog-
ical  impairment  and mental  health  dimension  of  quality  of
life,  the  total  effect  (  ̌ =  −.50)  decrease  (ˇ  = −.30),  confirm-
ing  the  existence  of  a  significant  mediation  (ˇ  = −.19,  95%  CI
[−.30,  −.09]).

Discussion

The  purpose  of this  study  was  to  explore  the  relationship
between  SCCs  and  quality  of life  in  PwMS.  In  addition,
whether  psychological  resilience  acts  as  a  mediator  in the
relationship  between  SCCs and  QoL in a sample  of PwMS  was
also  explored.

First  of  all, our  results  showed that,  in our  sample,  SCCs
is  a  predictor  of  levels  of  perceived  quality  of  life  in  PwMS.
Patients  who  report  higher  scores  on  the  MSNQ  also  showed
a  worse  quality  of life  in  global  terms.  The  negative  impact
of  SCCs  on  quality  of life  was  significant  both  for  the  physical
dimension  of quality  of life  (physical  health  composite)  and
for  the  mental  health  dimension  (mental  health  composite).

Our  results  support  the  conclusions  of the study  con-
ducted  by  Samartzis,  Gavala9 where  they  reported  that  the
presence  of SCCs  (perceived  planning/organization  and  per-
ceived  retrospective  memory  dysfunction)  predicted  QoL
scores  in  PwMS,  independently  of the severity  of  disease  and
the  severity  of  depression.  In line  with  our  results,  we  can
also  mention  a study  conducted  by  D’Hooghe,  De Cock.10

In  a sample  of  751 PwMS, the  researchers  found  that  an
increase  in  perceived  neuropsychological  impairment  signi-
ficantly  contributed  to  explain  low  levels  of  health-related
quality  of  life  (HR-QoL),  regardless  of  sex,  age,  education
and  depression.

It  has also  been  suggested  that  SCCs,  in  addition  to  being
related  to a decrease  in the  quality  of  life  of PwMS,  could
be  are also  related  to  brain  volume  changes.  For  example,
in a  study  involving  158  PwMS,  it was  found  that  SCCs  were
associated  with  reduced  cortical  gray  matter  and thalamic
volumes,  regions  of  the brain  that have  been  implicated  in
objective  cognitive  impairment.11

However,  there  are also  studies  that  have  reported  a
weak  association  between  SCCs and QoL  in multiple  scle-
rosis patients.  In  this  case,  an investigation  carried  out by
Gold,  Schulz34 where  a weak  association  between  SCCs and
objective  cognitive  impairment  and  also  between  SCCs  and
QoL  was  reported.  According  to  the authors,  the existence
of  a  low  association  could  be related  to  the  characteris-
tics  of the instrument  used  to  assess  SCCs in the  study
(HAQUAMS  fatigue/thinking  scale),  which  not  only assess
cognitive  function  but  also  includes  items  referring  to
fatigue.  In  this  sense,  a  strength  of  our  study  was  the use
of  a validated  self-reported  measure  for  perceived  cogni-
tive  impairment  (the  p-MSNQ),  which  increases  the validity
of  our conclusions.10,19,32

In  addition,  whether  psychological  resilience  acts  as  a
mediator  in the relationship  between  SCCs and  QoL  in a
sample  of  PwMS  was  also  explored.  The  results  showed  that
resilience  mediates  the relationship  between  SCCs  and  qual-
ity  of life.  In our  patients,  as  resilience  levels  increase,  the
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negative  impact  of  SCCs on  quality  of  life  decreases.  The
mediating  effect  of  resilience  was  significant  both  for the
physical  dimension  of  quality  of  life  (physical  health  compo-
site)  and  for  the  mental  health  dimension  (mental  health
composite).

Although  we  are  not  aware  of  any  previous  study  that
explored  a hypothesis  similar  to  ours,  there  is  evidence  of
the  mediating  capacity  of  resilience  in PwMS.  For  example,
it  has  been  found  that  in patients  who  report  high  levels  of
resilience,  there  is  a  lower  impact  of secondary  symptoms
such  as pain  and  fatigue  on  quality  of  life.35 Recently  it has
also  been  reported  that  PwMS  who  showed  high  psycholog-
ical resilience  presented  better  objective  performance  on
the  MS  Functional  Composite  (MSFC)  and  motor  outcomes,
especially  gross  motor  function  (i.e.,  grip  strength,  gait
endurance).24

There  are  several  tentative  explanations  that  could  con-
stitute  mechanisms  of  action  that  explain  the mediating
effect  that  resilience  has shown  in our  study.  A possible
mechanism  could  be  related  to  a  decrease  in the levels  of
depression  and anxiety  in  patients  who  show  higher  levels  of
resilience,  which  would explain  a lower  perception  of  SCCs
and  therefore  a better  quality  of life.  Regarding  this  hypoth-
esis,  there  are  previous  studies  that  have  confirmed  that  the
version  of  the  MSNQ  self-report  form  (s-MSNQ)  was  signifi-
cantly  correlated  with  measures  of  depression  and  anxiety,
but  was  not  correlated  with  objective  cognitive  impairment
outcomes,  unlike  the informant  version  of  the MSNQ  (i-
MSNQ)  that has  shown  demonstrating  significant  correlations
with  objective  cognitive  impairment,  but  not with  measures
of  depression  and  anxiety.14,19,20 In this  sense,  there  is  evi-
dence  that  resilience  is  a protective  factor  that  reduces
symptoms  of  anxiety/depression  in PwMS,  increasing  quality
of  life  regardless  of  the physical  disability  level.36

Another  tentative  mechanism  of  action  that  would
explain  our results  is  related  to  the  cognitive  reserve  con-
struct.  The  cognitive  reserve  hypothesis  posits the existence
of  a  group  of  factors  that  contribute  to  better  cognitive  cop-
ing  against  disease-related  cognitive  decline,37 which would
imply  that  the  impact  of  disease  burden  on cognitive  status
is  stronger  among  persons  with  lesser  reserve.38

In this  sense,  an important  variable  to  consider  in  our
study  is the  educational  level of  the  patients.  Most  of  the
PwMS  reported  a  high  educational  level (more  than  50%
had  completed  university),  which  is  considered  a proxy  for
higher  cognitive  reserve.  There  is  evidence  that  having  a
high  educational  level is  a protective  factor  against  cogni-
tive  decline  in patients  with  multiple  sclerosis,39—42 which
could  explain,  at least  partially,  the  results  obtained  in this
study.  On  the  other  hand,  a  low  educational  level  has  also
been  associated  with  a low socioeconomic  status,  less  adher-
ence  to treatment,  and  a  less  healthy  lifestyle,  factors  that
negatively  impact  the perceived  quality  of  life  in PwMS.43

Patients  in our  sample  with  higher  levels  of  resilience
could  exhibit  a group  of behaviors  that  act  as  enhancers
of  cognitive  reserve,  such  as  practicing  more  physical  exer-
cise, showing  better  coping  with  stress,  performing  a  greater
number  of  cognitive  leisure  activities  (read  books,  produce
art,  play  structured  games,  participate  in  hobbies,  etc.),
which  would  reduce  the  negative  effect  of MS disease  bur-
den  on  perceived  cognitive  status  and  increase  quality  of
life.  An  example  is  a study carried  out by  Notario-Pacheco,

Martínez-Vizcaíno44 where  it was  found  that  PwMS  with  high
levels  of  resilience  lived  with  less  disability  and  fatigue,
reported  greater  participation,  exercised  more,  consumed
a  healthier  diet  and  lived with  greater  social  support  and
financial  security,  compared  to  the lower  scoring  group.44 In
this  way,  psychological  resilience  could  be considered  as  an
‘‘umbrella’’  proxy  of  the  cognitive  reserve.  This  mechanism
is  extremely  valuable,  fundamentally  for  the  development
of  interventions  aimed  at increasing  the  quality  of  life  in
PwMS.

Our  results  must  be analyzed  considering  some limita-
tions.  First,  this  is  a cross-sectional  study  so it is  difficult
to  accurately  elucidate  causal  relationships  between  sub-
jective  cognitive  complains,  psychological  resilience  and
quality  of  life.  Secondly,  the sample  is  made  up  mostly
of  patients  who  present  the relapsing  remitting  phenotype
(83.6%)  and  to a  lesser  extent  by  patients  with  progressive
clinical  forms  (16.3%).  It is well  known  that  both  RRMS  and
progressive  MS present  important  differences  in the severity
of  physiological,  psychological,  and  motor  symptoms;  which
impacts  in different  ways  on the  quality  of  life  of  these
patients.45 In future  studies  it is  also  important  to control
for  the  effect  of  covariates  such as  depression,  anxiety,  EDSS
and  fatigue.  These  variables  are key  to  understanding  the
relationship  between  psychological  resilience,  quality  of life
and  cognitive  functioning  in PwMS.46—48
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