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a b s t r a c t

Background: Multiple Sclerosis (MS) is a chronic disease that affects patients' quality of life and requires
long term demanding care.
Objective: The purpose of this study was to examine the relationships between patients and caregivers'
variables regarding patients' quality of life, the moderating role of marital satisfaction between patients'
psychological morbidity and quality of life, and the contribution of patient and caregiver variables to-
wards patients’ quality of life.
Methods: The sample included 100 patients with MS and 72 caregivers. Participants’ variables were
assessed using self-report measures. The design of this quantitative study was transversal.
Results: Marital satisfaction moderated the relationship between patients' anxiety and mental quality of
life. Patients' perception of illness identity and consequences together with caregivers' depressive
symptoms were mediators between patients' depression and quality of life. Burden also played a
mediator role in the relationship between patients’ depressive symptoms, disability level, and physical
quality of life.
Conclusion: Therefore, intervention in multiple sclerosis should be delivered in a dyadic context.

© 2019 Elsevier Inc. All rights reserved.
Multiple sclerosis (MS) refers to a chronic, autoimmune and
demyelinating inflammatory pathology that affects the Central
Nervous System (CNS) in multiple areas, namely the cerebral
peduncle and periventricular areas of the brain, optic nerves, and
spinal cord.1e3 MS is characterized by a diverse set of symptoms
and lesions, which can cause serious physical alterations,
compromise cognitive functioning, and even trigger neurological
problems.1

MS etiology is not yet fully understood. However, it is consid-
ered a multifactorial disease with environmental and genetic var-
iables being risk factors with immunological implications that alter
myelin (white matter).4,5 Myelin, when degraded due to the in-
flammatory process inherent to the disease (flare-up), can lead to
scarring (plaques/lesions) which, in turn, leads to a CNS impair-
ment in the transmission of impulses, resulting in complications in
the functioning of several organs.6

In Portugal, there are approximately 5,000 individuals withMS,7

and globallymore than 2.3million.8 MS is more frequent inwomen,
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who are on average affected two to three timesmore thanmen.8,9 It
is not possible to predict the development of MS since the severity
or progression is variable.10 However, flare-ups, as a result of
symptoms or episodes of exacerbated symptomatology, are a cen-
tral feature of the disease and tend to progress leading the patient
to a state of high disability.11 According to Lublin et al.,11 MS can be
classified by evolution and type, namely Relapsing-Remitting MS
(RRMS), Primary Progressive MS (PPMS), and Secondary Progres-
sive MS (SPMS) and Progressive Relapsing (PRMS). Usually, the first
symptoms of MS begin to appear in young adults.3,12 The main
reported complaints are predominantly sensory (40%) and motor
(39%), namely double vision, motor weakness, intestinal and
genitourinary problems, fatigue, tremors, speech and pain disor-
ders,8,13 which affect patients’ quality of life (QoL).14

Depression and anxiety are among the most common psycho-
logical symptoms in MS patients and, compared to the general
population, are described as severe.15 The prevalence of psycho-
logical morbidity in this population has been increasing, ranging
from 14% to 54%.16 According to the systematic review by Marrie
et al.,17 psychological morbidity affects approximately 20% of MS
patients. In a recent meta-analysis with more than 87,000 Euro-
pean and North American patients, there were high prevalence
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rates of depression (31%) and anxiety (22%).18 Depression is one of
the most significant negative predictors of patients’ QoL.19 Addi-
tionally, several studies with MS patients indicate that women are
significantly more anxious,20 that high levels of anxiety are asso-
ciated with higher incapacity levels21 and low education is related
to high levels of anxiety.22,23 Also, changes in professional status
after diagnosis and high anxiety24,25 have also been reported as
well as associations between anxiety and family problems.26 Jans-
sens et al.14 also showed that in addition to patients, caregivers also
experience a marked increase in anxiety in the first few years after
diagnosis. Another study revealed that caregivers also pre-
sentdepressive symptoms, especially if they are younger.27

The need for readjustment to the demands of the disease
negatively affects the patients and their caregivers with implica-
tions in QoL, (e.g., daily work)28,29 and repercussions on psycho-
logical morbidity and physical symptoms.29,30 Caregivers of MS
patients, reported feeling overwhelmed and the degree of patients’
disability have been positively associated with caregiver burden.31

Thus, caregiving inMS deserve increasing recognition, since it plays
a key role in the evolution of the disease, especially in patients with
high disability.32

There is a gap in the literature regarding the assessment of
marital satisfaction in MS patients and their caregivers, considering
that most caregivers are patients’ spouses.33 Marital satisfaction is
positively associated with QoL.34 Gordon and Perrone35 found that
in cases of chronic illness, intimacy is negatively affected, since one
partenr feels responsible for providing daily care to another, with
an impact on their marital satisfaction. According to Pruchno,
Wilson-Genderson, and Cartwright,36 chronic patients, on average,
report greater marital satisfaction compared to their partners and
there is a gradual decline inmarital satisfaction in caregivers and, as
the disease progresses, a negative association between depressive
symptoms and marital satisfaction has also been found. Therefore,
it would be important to evaluate the moderating role of marital
satisfaction in the relationship between psychological morbidity
and QoL to clarify these aspects, since the literature is scarce.

Patients’ representations are determinant for adaptation to MS,
influencing their QoL.37 The unpredictability of the disease and
changes in social roles and functioning seem to influence illness
representations in patients.38 According to French, Cooper, and
Weinman39 the individual perceptions that chronic patients have
regarding their symptomatology and medical condition has im-
plications on QoL. Aalto, Aro,Weinman et al.40 argue that a stronger
identity with the illness and a greater perception of the associated
consequences was associatedwith poorer QoL. In fact, patients who
perceive a greater impact of the MS as well as a greater severity of
symptoms, and a chronic duration of the disease, report worse
QoL.41,42

The impact of MS on patients' QoL is undeniable. However, there
are other variables whose influence are significant, such as duration
of diagnosis that is associated with worse physical and mental
QoL,43,44 the degree of disability, and the evolution of the disease,
which also appear to be negatively associated with QoL.45

This study was conceptually based on the Psychosocial Adap-
tation Model for Chronic Disease.46 This theoretical model was
chosen since the main outcome is quality of life and the model
considers, in the process of illness adaptation, the influence of
contextual variables such as socio-demographic (e.g. gender, age,
marital status, professional status, and education), medical/clinical
(e.g. duration of illness, degree of incapacity, illness classification,
type of therapy); psychological variables such as psychological at-
tributes (e.g. marital satisfaction and illness representations), as
well as emotional reactions to the illness (e.g. psychological
morbidity). The model also includes moderation and mediation
relationships between the variables and QoL (e.g. marital
satisfaction moderates the relationship between patients'
emotional reaction to the illness and QoL; patients' illness repre-
sentations mediates the relationship between emotional reaction
to the illness and QoL and between patients' sociodemographic
variables and QoL; caregiver burden mediates the relationship
between patients' emotional reaction to the illness and patients'
sociodemographic variables and QoL. Therefore, having the model
as a basis, the following hypothesis were formulated: 1) marital
satisfaction plays a moderator role in the relationship between
patients’ psychological morbidity (emotional reaction to the
illness) and QoL and 2) caregiver burden plays a mediation role in
the relationship between patients' depressive symptomatology and
physical QoL; patients' perception of the illness identity and care-
givers' depressive symptomatology play a mediation role in the
relationship between patients' depressive symptomatology and
mental QoL; patients' depressive symptomatology plays a media-
tion role in the relationship between patients' age and physical QoL,
and also between patients' age and mental QoL. Finally, caregiver
burden plays a mediation role in the relationship between the
patients' level of disability and physical QoL.

Methods

Participants

Data were collected in a major hospital in the North of Portugal
and the sample comprised 172 participants (100 patients diagnosed
with MS and 72 caregivers). Some patients did not have caregivers,
so the number of caregivers was lower than the patients. The study
used a transversal design. The criteria for patient inclusionwere: 1)
to be enrolled in the Neurology/Psychiatry Consultation at the
Hospital; 2) age 16 or older; 3) diagnosis of MS. For caregivers:
being the person that accompanied the patient, the day of the
consultation. Assessment took place the same day of the neurology
consultation.

Instruments

Sociodemographic and Clinical Questionnaire that assesses
sociodemographic variables (e.g., age, sex) and clinical variables
(e.g., duration of diagnosis, therapy) and evaluates the patient's
relationship with the caregiver and the perception of the impact of
the illness on the family dynamics. It also included the Kurtzke
Expanded Disability Status Scale (EDSS)47 to assess the patients'
disability level.

Multiple Sclerosis Quality of Life48 (MSQOL-54; Portuguese
version by Pedro and Pais-Ribeiro49). It evaluates QoL in patients
with MS. This scale includes items from the 36-Item Short-Form
Health Survey (SF-36) with 18 additional items, making up 54
items. It presents 12 dimensions that can be divided into twomajor
domains (Mental QoL and Physical QoL). Mental QoL encompasses
the dimensions of emotional well-being, role limitations due to
emotional problems, overall quality of life, and cognitive function.
Physical QoL includes the dimensions of pain, role limitations due
to physical problems, physical health, sexual function, social func-
tion, energy, health perceptions, and health distress. Higher scores
indicate better QoL. In the original version, Cronbach's alphas for
each dimension range from 0.75 to 0.96. And the alpha for Mental
and Physical QoL was 0.81 and 0.88, respectively. In this study only
those two dimensions were used with an alpha of. 91 for Mental
QoL and 0.73 for Physical QoL.

Illness Perception Questionnaire-Revised41 (IPQ-R; Portu-
guese version of Figueiras, Machado, and Alves50) evaluates pa-
tients' cognitive and emotional representations of the illness. It
has 38 items divided into nine subscales (Identity, Acute/Chronic
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Timeline, Consequences, Personal Control, Treatment Control,
Illness Coherence, Cyclical Timeline, Emotional Representations
and Causes). Higher scores on the subscales Acute/chronic time-
line and Cyclical timeline indicate a more chronic perception of
the illness and a perception of greater periodicity, respectively.
Higher scores in the Personal Control and Treatment Control
subscales indicate a greater perception of control into both sub-
scales. In the Emotional representations' subscale, the higher the
score the more negative, the representation. Higher scores in the
Consequences and Illness Coherence subscales, indicate a more
negative perception and a poor understanding of the illness,
respectively. In the original version, Cronbach's alphas ranged
between 0.73 and 0.82 and in the Portuguese version, between
0.55 and 0.83. In this study, the Cronbach alphas for the respective
subscales were: 0.71 (Identity), 0.82 (Acute/Chronic timeline),
0.73 (Consequences), 0.51 (Personal control), 0.54 (Treatment
control), 0.79 (Illness coherence), 0.71 (Cyclical timeline) and 0.85
(Emotional representations).

Hospital Anxiety and Depression Scale51 (HADS; Portuguese
version by Pais-Ribeiro, Silva, Ferreira et al.52). This questionnaire
assesses depression and anxiety in patients and contains 14 items,
seven for each of the two subscales: depression and anxiety scored
in a four-point Likert scale. Higher scores indicate greater psycho-
logical morbidity. In the original version, Cronbach's alphas were
.76 for anxiety and 0.72 for depression. Sousa and Pereira53 vali-
dated the scale in MS patients and found alphas of .81 for the
anxiety subscale, 0.78 for the depression subscale and 0.87 for the
full scale. In the present study the alphas were .87, .78 and 0.81 for
the full scale, depression and anxiety subscales, respectively.

Index of Marital Satisfaction54 (IMS; Portuguese version of
Pereira, Ramalho, and Dias55). This instrument is used to evaluate
problems inmarital relationships, and contains 25 items that assess
the degree, magnitude, or severity of marital problems using a
seven-point Likert-type scale, ranging from "none of the time" (1)
to "all of the time" (7) (e.g. “I feel that I would not choose the same
partner if I had it over again”, “I feel that our relationship is
breaking up” and “My partner is a real comfort to me”). Low scores
indicate higher marital satisfaction. In the original version, the total
Cronbach's alpha is .96 and in the present study .94.

Caregiver Reaction Assessment56 (CRA; Portuguese version by
Pereira et al.57). This scale evaluates the responses/reactions of the
caregivers caring for a patient with a physical pathology and allows
a global evaluation of the burden. It contains 24 items, divided by
five subscales: lack of family support, caregiver's esteem, impact on
finances, impact on schedule, and impact on health. Scoring uses a
five-point Likert-type scale where 1 equals "strongly disagree" and
5 "strongly agree."High scores indicatemore burden. In the original
version Cronbach alphas for each subscale are: 0.90 (caregiver's
esteem), 0.85 (lack of family support), 0.81 (impact on finances),
0.82 (impact on schedule), and 0.80 (impact on health). In the
Portuguese version alphas were 0.95, 0.80, 0.57, 0.82 and 0.64, for
each subscale, respectively, and in the present study, alphas were
.67, 0.83, 0.80, 0.76 and.72, respectively.

State Trait Anxiety Inventory58 (STAI; Portuguese version of
Silva59). Used to assess anxiety in caregivers, this scale is composed
of two subscales, Trait Anxiety (Anx-T) and State Anxiety (Anx-S),
each consisting of 20 items. Scoring uses a four-point Likert-type
scale where 0 corresponds to "almost never" and 3 to "almost al-
ways". Cronbach's alpha for the Anxiety-T subscale is 0.86 and 0.85
for Anxiety-S, whereas in the Portuguese version they were 0.90
and 0.80, respectively and in this study, .89 and .91, respectively.

Beck Depression Inventory60 (BDI; Portuguese version by
McIntyre and Araújo-Soares61). This questionnaire assesses
depression in caregivers, it consists of 21 items scored in a four-
point Likert-type scale where 0 is "low" and 3 "high". High results
indicate more depression. In the Portuguese version the total alpha
was 0.86 and in the original version, 0.81, as in the prsent study.

Procedure

This study was approved by the Ethics Committee of a major
hospital in Northen Portugal. The selection of patients and care-
givers was performed based on the inclusion criteria and with the
neurologists’ assistance. The day of the consultation, the patient
and caregiver were informed about the objectives of the study and
invited to participate by the attending physician. Patients and
caregivers signed an informed consent regarding their participa-
tion in the study.

Data analysis

The path analysis was performed with IBM® SPSS® Amos™ 24
(IBM, Armonk, NY). To test the multivariate regression model (path
analysis) patient variables correlated with QoL were included:
duration of diagnosis, age, degree of disability, psychological
morbidity, illness identity, emotional representations, illness con-
sequences, and marital satisfaction and caregiver variables: burden
and anxious and depressive symptoms. Taking in consideration the
number of variables, the sample size was considered adequate.62,63

Moderation was analyzed with the macro process64 using IBM®

SPSS® software (Statistical Package for the Social Sciences; IBM,
Armonk, NY), version 24.0.

Results

Sample characteristics

Of the patients’ sample, 75 ( ) were female. The mean age was
39.43 years old (SD¼ 10.52), ranging from 16 to 65 years old.
Regarding marital status, 64% of the patients were married and 69%
had children. Regarding education, 78% had primary education or
higher. Before the diagnosis, 76% were professionally active, with
only 53% remaining active. Themajority of patients (83%) had RRMS
and 13% SPMM. Regarding the duration of the disease, 42% had
been diagnosed with MS for less than three years and 91% received
specific and symptomatic therapy. Finally, the majority of patients
(89%) had a lower degree of disability (less than four).

Regarding caregivers, 29 (40%) werewomen, with a mean age of
42.43 (SD¼ 11.98), ranging from 18 to 65 years old, and with a
variable relationship with the patient, that is, 77% were spouses,
15.27% parents, and 5.5% children. In terms of education, most
participants had primary education or above (77%) and, 75% were
professionally active. Concerning the influence of MS in the family,
52% of caregivers reported that MS significantly influenced their
family life.

Relationship between patient and caregiver's variables with
patients' QoL

In patients, there was a negative association between Physical
QoL and depression (r¼�.526, p< .01), illness consequences
(r¼�0.462, p< .01), emotional representations (r¼�0.299,
p< .01) and identity (r¼�0.215, p< .05). A positive associationwas
found between Physical QoL and control of treatment (r¼�0.218,
p< .05) and a negative association betweenMental QoL andmarital
satisfaction (r¼�0.292, p< .05), anxiety (r¼�669, p< .01),
depression (r¼�745, p< .01), illness consequences (r¼�0.488,
p< .01), illness coherence (r¼�518, p< .01), cyclic duration,
p< .01), emotional representations (r¼�545, p< .01) and identity
(r¼�465, p< .01).
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In caregivers, the results revealed a significant negative associ-
ation between burden and patient's Physical QoL (r¼�0.503,
p< .01) andMental QoL (r¼�326, p< .01) and between depression
and patients' Physical QoL (r¼�369, p< .01) and Mental QoL
(r¼�0.289, p< .05) (Table 1).

Therewas also a negative association between patient's physical
QoL and degree of disability (r¼�512, p< .01) and age. There were
no significant associations between sex, marital status, education,
and QoL. In caregivers, no significant associations were found be-
tween sex, age, education and patients' QoL.
Fig. 1. Marital satisfaction as a moderator between patients’ psychological morbidity
and QoL.
Marital satisfaction as a moderator in the relationship between
patients’ psychological morbidity and QoL

The model that tested the moderating role of marital satisfac-
tion in the relationship between patients’ anxious symptomatology
and mental QoL was significant (F (3, 65)¼ 32.9136, p< .0001,
b¼�01, 95% CI. 0177,�0.0020], t¼�2.52, p< .05), explaining 73.1%
of the variance. When marital satisfaction was low, there was a
negative relationship between anxious symptomatology and
mental QoL (b¼�.20, 95% CI [-0.3007,�0.0987], t¼�3.95, p< .01).
When marital satisfaction was high, there was also a negative
relationship (b¼�0.44, 95% CI [-5766, �0.2989], t¼�6.30,
p< .0001), more intense in the latter situation, i.e. the relationship
was stronger in patients more satisfied with their marital rela-
tionship. Marital satisfaction did not moderate the relationship
between depressive symptomatology and mental QoL (b¼�.0041,
95% CI [-0.0098, 0.0016], t¼�1.41, p> .05), (Fig. 1). The moderating
role of marital satisfaction in the relationship between depressive
symptomatology and physical QoL, and between anxious symp-
tomatology and physical QoL was not tested since the required
statistic assumptions were not present (Field, 2009).
Contributors to patients' QoL

The results of the path analysis showed that the adjustment
statistics indicated a good fit (c 2¼ 22.95 (18)¼ 1.28, p> .05,
GFI¼ 0.95, AGFI¼ 0.88, CFI¼ 0.98, TLI¼ 0.97, RMSEA¼ 0.05 and
RSMR¼ 0.07). The indirect effect of the depressive symptom-
atology of MS patients in physical QoL was partially mediated by
caregiver burden (mediation effect¼�181, 95% confidence inter-
val¼�273 to �097, p< .01) and by the perceived consequences of
the illness (mediation effect¼�134; 95% confidence inter-
val¼�243 to �0.052, p< .01). In turn, the indirect effect of pa-
tients' depressive symptomatology, on mental QoL, was partially
mediated by the patients' perception of the illness identity
(mediation effect¼�079; 95% confidence interval¼�153 to-
0.029, p< .01) and by caregivers' depressive symptomatology
(mediation effect¼�043; 95% confidence interval¼ -. 105 to -. 007,
p< .05). Also, the indirect effect of age on physical QoL was partially
mediated by patients' depressive symptomatology (mediation ef-
fect¼�123; 95% confidence interval¼�249 to �035, p< .01), as
well as the indirect effect on mental QoL, which was fully mediated
by patients' depressive symptomatology (mediation ef-
fect¼�0.203; 95% confidence interval¼�359 to �060, p< .01).
Table 1
Results of pearson correlation between patients and caregiver variables with patients’ p

Variables 1 2 3 4 5 6 7

Mental QoL -.292* -.669** -.745** -.058 -.488** .010 .194
Physical QoL .002 -.169 -.526** -.088 -.462** .081 .218*

**p < .01, *p< .05.
Note: Patients' Variables: 1eMarital Satisfaction; 2e Anxiety; 3e Depression; 4e Acute
8e Coherence; 9e Cyclic Duration; 10e Emotional Representation; 11e Identity; Careg
Finally, there was an indirect effect of level of disability on patient's
physical QoL that was partially mediated by caregiver burden
(mediation effect¼�185, 95% confidence interval¼�324 to�0.89,
p< .01), (Table 2 and Fig. 2).
Discussion

This study analyzed the relationship between patients and
caregivers’ variables on patients' QoL. Results showed that lower
marital satisfaction, greater perception of illness consequences,
more negative emotional representations and illness identity were
associated with worse physical and mental QOL. The literature has
shown that patients who were less satisfied with the quality of
their relationship reported worse QoL.65 The study by Aalto et al.40

corroborated these results since the perception of illness identity
and consequences were related to poorer QoL. In this study, a
greater perception of treatment control was associated with better
physical QoL. Patients with a more positive perception of MS
perceived the disease as less serious and more controllable, leading
to less severe consequences, reflecting in better satisfaction with
physical QoL.42 In turn, patients with depressive symptoms have
shown worse physical QoL. Amato, Ponziani, Rossi et al.19 argued
that depression is one of the most significant predictors of physical
QoL, in patients with MS because it influences perception about
their health status, which has implications at the physical level.
Patients with a greater perception of illness periodicity reported
worse mental QoL, probably due to the perception that MS will last
a long time leading the patient to feel limited, with repercussion in
the QoL.42

The results also showed that patients with a poor understanding
of the illness (coherence) showed better mental QoL. This result is
hysical and mental QoL.

8 9 10 11 12 13 14 15

-.518** -.383** -.545** -.465** .019 -.219 -.289* -.326**
-.154 -.064 -.299** -.215* -.091 -.266* -.369** -.503**

/Chronic Duration; 5e Consequences; 6e Personal Control; 7e Treatment Control;
iver Variables: 12e State Anxiety; 13e Trait Anxiety; 14eDepression; 15eBurden.



Table 2
Standardized indirect mediation effects.

Independent Variable Mediator Variable Dependent Variable B mean indirect effect SE of mean 95% CI mean
Indirect effect (lower and upper)

p value

P_Age P_Depression P_QoL Mental -.203 .079 -.359;-.035 .007
P_Age P_Depression P_QoL Physical -.123 .053 -.249;-.035 .005
P_Disability C_Burden P_QoL Physical -.185 .057 -.324;-.089 .001
P_Depression C_Burden P_QoL Physical -.181 .044 -.273;-.097 .001
P_Depression C_Depression P_QoL Mental -.043 .024 -.105; -.007 .021
P_Depression P_Identity P_QoL Mental -.079 .031 -.153;-.029 .001
P_Depression P_Consequences P_QoL Physical -.134 .048 -.243; -.052 .002
P_Depression C_Burden P_QoL Physical -.210 .065 -.341; -.091 .001
P_Identity P_Consequences P_QoL Physical -.193 .059 -.310; -.084 .001

P - Patient Variables; C - Caregiver Variables.
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interesting, suggesting the need to assess the information provided
to patients concerning MS. However, this result needs to be inter-
preted with caution since it is based on a single question of the
Revised Illness Perception Questionnaire. Future studies should
pursue this hypothesis further regarding the pros and cons of in-
formation that is transmitted to MS patients.

In caregivers, greater burden was associated with worse phys-
ical and mental QoL in patients, probably because more overloaded
caregivers express more financial constraints and less involvement
in leisure activities, being more predisposed to have psychological
morbidity and worse physical health, leading the worst QoL in
patients.66 These results also are true in caregivers who presented
depressive symptoms, since the latter also negatively influence
one's caregiving.67 Caregivers with depressive symptoms provide
less appropriate care to patients.19 Higher trait anxiety in the
caregiver, was related with lower patient's physical QoL probably
because anxiety leads to a less effective caregiving, which may
influence the patient's physical QoL and the physicalmanifestations
of the caregiver's anxiety may also induce similar reactions in the
patient.28 Regarding physical QoL, older patients, with a higher
degree of incapacity showed lower physical QoL. Age has been
associated with greater disability and physical limitations, and
therefore, it makes intuitive sense that older patients with more
limitations report lower QoL.14,45

Patient's marital satisfaction played a moderating role in the
relationship between patients' anxious symptoms and their mental
QoL, with the relationship being more intense when marital
satisfaction was higher. This result is curious. A study by Ferreira
Fig. 2. Final model with variables with letter P refer
et al.68, in patients with chronic low back pain found similar results,
with greater functional disability being more intensely associated
with worse QoL, in balanced families when compared with less
functional families. Therefore, it seems that patients with a satis-
factory marital relationship are those who feel the most, the
negative impact of anxiety on mental QoL and vice versa.

Caregiver burden partially mediated the relationship between
patients' depressive symptomatology and physical QoL. A study by
Jeong, Jeong, Kim et al.69 has shown that caregiver burden had a
mediating effect between the relationship with the patient and
QoL, in caregivers. Since the patient's depressive symptomatology
is associatedwith a poorer QoL,19 these results allow us to speculate
that this relationship may be affected by the caregiver burden. The
caregiver may be less available to the patient, with repercussions in
the patient's depressive symptomatology and, consequently, worse
QoL. The perception of the consequences of MS also played a partial
mediating role in this relationship. On the other hand, patients'
perception regarding illness identity partially mediated the rela-
tionship between patients' depressive symptomatology andMental
QoL. In a study with chronically ill patients, perceptions about the
illness have been found to mediate the relationship between the
effects of disease severity (which includes an emotional reaction to
the illness as morbidity) and QoL.40

Caregivers' depressive symptoms also partially mediated this
relationship. One may hypothesize that patients with depressive
symptomatology may make more emotional demands on the
caregiver, reflecting on their depressive symptoms, which may
affect the act of caring and have repercussions on a poorer QoL.
ring to the patient and with C to the caregiver.
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Also, patient's depressive symptoms partially mediated the rela-
tionship between the patient's age and physical QoL, and fully
mediated the relationship between age and mental QoL. Older
patients are more likely to present depressive symptomatology
and, as already mentioned, depressive symptoms is one of the most
significant negative predictors of QoL.19 Finally, caregiver burden
partially mediated the relationship between patients' disability and
physical QoL, which is in accordance with the Ertekin et al.31 study,
insofar as the greater caregiver burden was reflected in less
adjusted care regarding patients' needs, leading to poorer patient
Physical QoL. In fact, caregiver's burden assumes a significant in-
fluence on patients' QoL, which makes us believe that caregivers
who have greater demands in the various domains of their lives,
including caring, may end up, in the long term, suffering greater
weariness and being less responsive, leading the patients they care
for, to feel less illness adaptation that may translate into a poorer
QoL for them. Although a transversal design does not allow for
causality inferences, the fact that the model tested was theoreti-
cally driven, provides meaningful interpretation of the relation-
ships found. Future studies should focus on caregivers'
psychological variables, such as burden, and take into account pa-
tient's degree of incapacity, in order to analyze their impact on
patients and caregivers' QoL in order to inform intervention in a
patient-caregiver context.

Limitations

There are some limitations in this study that need to be
acknowledged: the sample size; the cross-sectional design; the use
of only self-report measures and the fact that patients were only
collected in one major hospital. Future studies should employ a
longitudinal design and assess QoL, over time, in both patients and
caregivers.

Conclusion

Taking into account the results, intervention should focus on
patients and caregivers in a dyadic context, particularly when
caregivers are spouses, since marital satisfaction was a moderating
variable in the relationship between patients' anxiety and Mental
QoL. Therefore, marital satisfactionmay be a protective factor in MS
and future studies should replicate this resut in other samples.
Intervention should also focus on depressive symptomatology and
illness representations in patients (e.g. identity and consequences
of illness), since they played a mediating role in the relationship
between depressive symptoms and QoL. Regarding caregivers,
intervention should focus on burden and depressive symptoms
contributing indirectly to patients’ QoL, as well.

The results also highlight the need for multidisciplinary teams
in MS to include a clinical and health psychologist to address pa-
tients and caregivers’ psychological needs in order to promote the
Qol of both.
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crônica. Ciência Saúde Coletiva. 2016;21(1):303e309. https://doi.org/10.1590/
1413-81232015211.01012015.

69. Jeong YG, Jeong YJ, Kim WC, Kim JS. The mediating effect of caregiver burden
on the caregivers' quality of life. J Phys Ther Sci. 2015;27(5):1543e1547.

https://doi.org/10.1177/1352458506070707
https://doi.org/10.1177/1352458506070707
https://doi.org/10.1586/ERP.10.34
https://doi.org/10.3233/NRE-131037
https://doi.org/10.1155/2016/4986073
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref33
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref33
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref33
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref33
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref34
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref34
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref34
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref34
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref34
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref34
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref34
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref35
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref35
https://doi.org/10.1037/a0015878
https://doi.org/10.1037/a0015878
https://doi.org/10.1080/14768320500456947
https://doi.org/10.1016/S0022-3999(02)00455-5
https://doi.org/10.1016/j.jpsychores.2006.07.029
https://doi.org/10.1016/j.jpsychores.2006.07.029
https://doi.org/10.1007/s11136-006-0010-3
https://doi.org/10.1080/08870440290001494
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref42
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref42
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref42
https://doi.org/10.1111/j.1600-0404.2004.00257.x
https://doi.org/10.1111/j.1600-0404.2004.00257.x
https://doi.org/10.5964/ejop.v9i1.387
https://doi.org/10.1186/1471-2377-11-17
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref46
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref46
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref46
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref47
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref47
https://doi.org/10.1007/BF02260859
https://doi.org/10.1007/BF02260859
https://doi.org/10.1590/S1809-29502008000300016
https://doi.org/10.1590/S1809-29502008000300016
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref50
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref50
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref50
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref50
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref50
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref50
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref50
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref51
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref51
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref51
https://doi.org/10.1080/13548500500524088
https://doi.org/10.1080/13548500500524088
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref53
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref53
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref53
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref53
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref53
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref53
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref53
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref54
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref54
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref55
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref55
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref55
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref55
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref56
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref56
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref56
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref56
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref57
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref57
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref57
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref57
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref57
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref57
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref58
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref58
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref59
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref59
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref59
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref59
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref59
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref59
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref60
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref60
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref60
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref61
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref61
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref61
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref61
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref61
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref61
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref61
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref61
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref61
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref61
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref61
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref61
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref62
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref62
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref62
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref63
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref63
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref64
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref64
https://doi.org/10.1037/0090-5550.49.2.106
https://doi.org/10.1037/0090-5550.49.2.106
https://doi.org/10.1016/j.jns.2008.09.022
https://doi.org/10.1016/j.jns.2008.09.022
https://doi.org/10.1080/01688639708403832
https://doi.org/10.1590/1413-81232015211.01012015
https://doi.org/10.1590/1413-81232015211.01012015
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref69
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref69
http://refhub.elsevier.com/S1936-6574(19)30052-4/sref69

	Quality of life in patients with multiple sclerosis: A study with patients and caregivers
	Methods
	Participants
	Instruments
	Procedure
	Data analysis

	Results
	Sample characteristics
	Relationship between patient and caregiver's variables with patients' QoL
	Marital satisfaction as a moderator in the relationship between patients’ psychological morbidity and QoL
	Contributors to patients' QoL

	Discussion
	Limitations

	Conclusion
	Conflicts of interest
	Funding
	Appendix A. Supplementary data
	References


