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Abstract

Purpose Health-related quality of life (HRQoL) is con-

sidered an important measure of treatment and rehabilita-

tion outcomes in multiple sclerosis (MS) patients. In this

study, we used multivariate regression analysis to examine

the role of cognitive appraisals, adjusted for clinical,

socioeconomic and demographic variables, as correlates of

HRQoL in MS.

Methods The cross-sectional study included 257 MS

patients, who completed Multiple Sclerosis Impact Scale,

Generalized Self-Efficacy Scale, Rosenberg Self-Esteem

Scale, Brief Illness Perception Questionnaire, Treatment

Beliefs Scale, Actually Received Support Scale (a part of

Berlin Social Support Scale) and Socioeconomic Resources

Scale. Demographic and clinical characteristics of the

participants were collected with a self-report survey. Cor-

relation and regression analyses were conducted to deter-

mine associations between the variables.

Results Five variables, illness identity (b = 0.29,

p B 0.001), self-esteem (b = -0.22, p B 0.001), general

self-efficacy (b = -0.21, p B 0.001), disability subgroup

‘‘EDSS’’ (b = 0.14, p = 0.006) and age (b = 0.12,

p = 0.012), were significant correlates of HRQoL in MS.

These variables explained 46 % of variance in the depen-

dent variable. Moreover, we identified correlates of phys-

ical and psychological dimensions of HRQoL.

Conclusions Cognitive appraisals, such as general self-

efficacy, self-esteem and illness perception, are more sali-

ent correlates of HRQoL than social support, socioeco-

nomic resources and clinical characteristics, such as type

and duration of MS. Therefore, interventions aimed at

cognitive appraisals may also improve HRQoL of MS

patients.

Keywords Cognitive appraisals � Health-related quality

of life � Multiple sclerosis � Multivariate analysis � Illness

perception

Introduction

Health-related quality of life (HRQoL) is a multidimen-

sional concept related to subjective impact of a disease on

physical, psychological and social functioning of an indi-

vidual. Currently, HRQoL is an established measure of

treatment and rehabilitation outcomes [1], and as such is

often considered in clinical trials, everyday medical prac-

tice and determination of health policies [2]. This concept

is particularly relevant as a treatment goal in the case of

chronic conditions with unpredictable outcomes, variable

symptoms and lack of curative treatments, such as multiple

sclerosis (MS). As this neurological disorder is character-

ized by progressive and unstable course, MS patients may

experience many variable symptoms, and clinical assess-

ment does not necessarily reflect the true complexity of the

condition’s impact.

The important role of HRQoL in MS is reflected by a

large number of previous studies dealing with the problem

in question. MS patients were consistently shown to pre-

sent with lower HRQoL than healthy subjects [3, 4] and

individuals with other conditions, such as epilepsy,
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diabetes mellitus, inflammatory bowel disease, liver

transplant recipients, ischemic stroke, Parkinson’s disease

and rheumatoid arthritis [5–10]. This suggests that MS may

negatively affect both physical and psychological dimen-

sion of HRQoL [4]. Therefore, improvement of HRQoL is

an important objective of MS management. However,

modifiable predictors of HRQoL need to be identified in

order to achieve this goal.

Recent studies showed that the impact of MS on HRQoL

results primarily from the influence of physical and psy-

chosocial factors, such as depression [11, 12], disability

level, fatigue [12], duration and clinical course of the dis-

ease [13], social support [14, 15], illness perception [16]

and self-efficacy [17]. Moreover, some authors emphasized

the role of socio-demographic factors, such as age, edu-

cational level, employment and marital status [15, 18].

However, the role of each factor varied depending on the

concept of research, measurement method, enrollment

criteria and analyzed dimensions of HRQoL. Nevertheless,

most previous studies confirmed that all these factors not

only influence HRQoL but also interact with each other

[19].

We identified several drawbacks while reviewing pre-

vious studies dealing with the problem in question. First,

most of them centered around a small number of potential

HRQoL predictors [20–23]. HRQoL is a complex construct

and as such requires a comprehensive approach, and only a

few studies analyzed interactions between several factors

in multivariate models [14, 16, 24, 25]. Second, the

available data on the role of clinical, psychological and

socio-demographic factors as correlates of HRQoL in MS

patients are inconclusive. Third, we found only one study

analyzing the role of cognitive appraisal as an independent

predictor of HRQoL [16].

Many authors analyzed emotional factors as correlates

of HRQoL. HRQoL of MS patients, particularly its mental

dimension, was shown to be associated with depression

[11, 13, 23, 25, 26]. However, this association may reflect

the similarity of depression and HRQoL measures, rather

than a causal relationship [27]. Most HRQoL scales,

especially those measuring its mental dimension, refer to

mood and satisfaction. In this context, the association

between HRQoL and depression is not surprising.

Depressive patients typically perceive their quality of life

as inferior, which constitutes a principal symptom of

depression. Moreover, HRQoL and mood are determined

by the same factors [19], which may further confound the

results of multivariate analyses. Therefore, we hypothe-

sized that cognitive appraisals, representing evaluation of

self, illness and treatment, are more accurate predictors of

HRQoL. According to the cognitive-behavioral theory,

perception of a situation influences one’s emotional and

behavioral responses and often also physiological

reactions. This is a core assumption behind the Beck’s

cognitive theory of depression. Beck’s main argument was

that depression is instituted by one’s view of oneself, rather

than one has a negative view of oneself due to depression

[28]. Critical events (e.g., MS diagnosis) can promote

negative beliefs which then trigger depressive symptoms.

In line with other cognitive models for adjustment, these

are the appraisals that people make after a trauma, which

determine their response [29]. This assumption is sup-

ported by the results of other studies. For example, Ken-

nedy, Evans, and Sandhu [30] have found appraisals as a

strong predictor of anxiety and depression in individuals

with spinal cord injury. Consequently, subjective percep-

tion of self, disease and treatment may affect behavior,

emotional state and quality of life of the patients. This

makes cognitive appraisals related to self, illness and

treatment, an interesting subject of research as potentially

modifiable correlates of HRQoL in MS.

The aim of this study was to analyze the role of cog-

nitive appraisals, adjusted for clinical, socioeconomic and

demographic variables, as correlates of HRQoL in MS. We

hypothesized that illness perception, treatment beliefs, self-

esteem and self-efficacy are more salient correlates of

HRQoL in MS than other measured variables. To the best

of our knowledge, this was the first study to analyze cog-

nitive appraisals related to self, illness and treatment as

correlates of HRQoL in MS.

Methods

Participants and procedure

The study included 257 individuals with MS, recruited in

cooperation with Multiple Sclerosis Rehabilitation Centre

in Borne Sulinowo and the Polish Society of Multiple

Sclerosis. The inclusion criteria were: (1) lack of MS

exacerbation at the time of the study and during four pre-

ceding weeks, (2) lack of other comorbidities and (3)

absence of MS-related cognitive problems, as confirmed by

a neurologist. The study was granted permission from the

head of MS rehabilitation clinic, and written informed

consent was obtained from all the participants prior to the

survey. All the instruments were administrated face-to-face

by the research team members. Patients from rehabilitation

clinic were interviewed individually in their own rooms

after rehabilitation, and community sample patients were

examined individually in their homes by a social worker

from the Polish Society of Multiple Sclerosis. The patients

were assured that their data will be treated as confidential.

Overall, 36 out of the 293 invited persons were not inter-

ested in participation in the study or withdrew during the

survey. There were no missing data as the surveys were
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checked for their completeness immediately after return-

ing, and the respondents were asked to fill all the gaps.

Measures

A dependent variable, disease-specific HRQoL, was mea-

sured using a 29-item Multiple Sclerosis Impact Scale

(MSIS-29) [31]. This self-report instrument was designed

to measure physical (20 items) and psychological (9 items)

impact of MS, using a scale from 1 (not at all) to 5 (ex-

tremely), with higher numbers corresponding to worse

HRQoL. MSIS-29 is a widely accepted, accurate and valid

measure of quality of life in MS [32]. Internal consistency

rates for the physical and psychological subscales of MSIS-

29 used in this study were a = 0.965 and a = 0.948,

respectively.

Four groups of independent variables were included:

1. Cognitive appraisals: Illness perception was assessed

with the Brief Illness Perception Questionnaire (B-

IPQ) [33] based on the Leventhal Commonsense

Model of Illness [34]. B-IPQ includes eight items

graded on a linear 0–10 response scale, measuring

cognitive and emotional representation of illness. Each

item refers to one dimension of illness perception

(consequences, timeline, personal control, treatment

control, illness identity, concern, coherence and emo-

tional representation). We excluded two dimensions,

concern and emotional representation, from the anal-

ysis since they both refer to emotional, rather than the

cognitive area. Treatment beliefs were represented by

eight items corresponding to patient perception of

treatment effectiveness. The scores for Treatment

Beliefs Scale (TBS) ranged from 1 (not at all) to 5

(completely). Treatment beliefs were expressed as the

sum of scores for the eight items, with higher scores

corresponding to more positive perception. Internal

consistency rate of the TBS was acceptable (Cron-

bach’s a = 0.954). General self-efficacy was measured

with General Self-Efficacy Scale (GSES) [35], a

widely used 10-item psychometric scale designed to

assess optimistic self-beliefs to cope with a variety of

difficult demands in life. GSES demonstrated high

internal consistency rate (Cronbach’s a = 0.947). To

assess self-esteem, we used Rosenberg Self-Esteem

Scale (RSES) [36] which consists of 10 items rated on

a four-point scale, from 3 (strongly agree) to 0

(strongly disagree). Higher cumulative RSES scores

correspond to more positive self-esteem. Internal

consistency rate of this scale was a = 0.748.

2. Socioeconomic variables: The survey included ques-

tions on employment status and monthly income per

family member. Furthermore, the availability of

socioeconomic resources (doctor, physiotherapist, psy-

chologist, social worker, public buildings, medical

equipment and medications) was determined with our

original nine-item resource scale, including such items

as ‘‘I have no problem with access to my doctor’’ or

‘‘My place of residence is adapted to my needs and

capabilities.’’ The availability of resources was scored

from 1 (strongly disagree) to 4 (strongly agree), and

the global score represented the sum of scores for the

nine individual items, with higher scores correspond-

ing to greater availability. Internal consistency rate of

this scale was a = 0.801. To measure the level of

received social support, we used the Actually Received

Support Scale, a part of the Berlin Social Support Scale

(BSSS) [37]. Due to its high reliability and validity,

BSSS has been used to study social support in various

groups of patients [38]. The instrument used in our

study had high internal consistency rate (Cronbach’s

a = 0.950).

3. Clinical variables: The survey included questions on

MS-specific problems, such as time elapsed since the

diagnosis of MS and type of the disorder. Moreover,

the patients were subjected to neurological assessment

including examination with Expanded Disability Status

Scale (EDSS), widely used scale of disease progression

and neurological impairment [39]. As suggested by

Papuc and Stelmasiak [25], the participants were

divided into three subgroups based on their EDSS

scores: with mild (1.0–3.5), moderate (4.0–6.5) and

high physical disability (7.0–9.5).

4. Demographic variables: Personal characteristics of the

patients, such as gender, age, place of residence,

marital status and educational level, were documented.

Data analysis

All statistical analyses were performed with the IBM Sta-

tistical Package for Social Sciences (IBM SPSS Statistics

21). The data were screened and checked against the

assumptions of regression analysis. Mann–Whitney test

(Z), Kruskal–Wallis test (H) and Spearman’s rank corre-

lation coefficients (rs) were used to assess the significance

and power of relationships between the independent vari-

ables and HRQoL (MSIS-29). To verify the study

hypotheses, three separate hierarchical multiple regression

models were built, with MSIS-29, MSIS-physical and

MSIS-psychological scores as dependent variables. All

three models included only the independent variables that

turned out to be significantly associated with HRQoL on

univariate analyses. The threshold of statistical significance

for the inclusion of independent variables to the multiple

regression models was set at p\ 0.05.
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Results

Group characteristics

The study group included 172 women and 85 men with

mean age of 48 years. Most of the participants were mar-

ried (58 %), with higher education (49 %) and disability

pension (49 %). The majority of participants lived in towns

(85 %) and had household monthly income below 1000

PLN to one family member (37 %). The mean time elapsed

since MS diagnosis was 13 years (SD = 9.3). Relapsing-

remitting MS (RRMS, 37 %) was the most frequently self-

reported type of the condition, followed by primary pro-

gressive MS (PPMS, 29.5 %), secondary progressive MS

(SPMS, 23 %) and progressive-relapsing MS (PRMS,

8 %). Thirty patients (2 %) were unable to specify the type

of their MS (DKMS). The majority of the study subjects

(70 %) presented with a moderate-degree physical dis-

ability (3.5\EDSS B 6.5) corresponding to involvement

of a number of functional systems (e.g., problems with

vision and coordination) and/or difficulty walking distances

\500 m. Mean EDSS scores for specific MS subtypes

were as follows: RRMS = 4.6, PPMS = 6.3, SPMS =

6.0, PRMS = 5.7. The socio-demographic and illness-re-

lated characteristics are summarized in Table 1.

Preliminary analyses

Two demographic factors, age at the time of the study and

marital status, were significantly associated with HRQoL

(Table 2). Older participants presented with higher MSIS-

29 scores than younger subjects. Separated, divorced or

widowed subjects showed higher scores than married/co-

habitant ones and singles (higher scores corresponded to

worse HRQoL).

Also two illness-related factors, disability subgroup

‘‘EDSS’’ and time elapsed since diagnosis, were signifi-

cantly associated with HRQoL (Table 2). Participants

with mild disability showed better HRQoL than those

with moderate or high disability. Similarly, individuals

with moderate disability presented with better HRQoL

than those with high disability. Moreover, patients with

longer history of MS presented with higher MSIS-29

scores than those in whom the disease was diagnosed

more recently.

All socioeconomic factors were correlated significantly

with HRQoL (Table 2). Higher levels of social support and

socioeconomic resources were associated with better

HRQoL. Participants who were employed presented with

better HRQoL than disability and age pensioners. Indi-

viduals with monthly per capita incomes[2000 PLN had

better HRQoL than those with the incomes\1000 PLN.

Seven cognitive appraisals were significantly correlated

with HRQoL (Table 2). Two illness perception variables,

i.e., consequences and identity, were positively correlated

with HRQoL, whereas another two, i.e., personal control

and treatment control, showed inverse correlations with

this parameter. Also another three cognitive factors, treat-

ment beliefs, self-esteem and general self-efficacy, were

correlated inversely with MSIS-29 scores. Mean scores for

all analyzed scales are presented in Table 3.

Hierarchical multiple regression

Three separate hierarchical multiple regression models

were built, with MSIS-29, MSIS-physical and MSIS-psy-

chological scores as dependent variables (Table 4). All 17

independent variables included in the models turned out to

be significantly associated with the MSIS-29 scores.

According to the first model, HRQoL (MSIS-29 score)

was predicted by five variables: identity, self-esteem,

general self-efficacy, disability subgroup ‘‘EDSS’’ and age.

The model was significant and explained a considerable

proportion of variance in global HRQoL level (R2 = 0.46;

F(5,249) = 42.640; p\ 0.001).

According to the second model, physical dimension of

HRQoL was predicted by four variables: identity, disability

subgroup ‘‘EDSS,’’ general self-efficacy and age. Also this

model was significant and explained a large proportion of

variance in the dependent variable (R2 = 0.45; F(4,250) =

50.148; p\ 0.001).

The third model included four variables, i.e., self-es-

teem, identity, general self-efficacy and marital status; all

of them turned out to be the significant predictors of psy-

chological HRQoL dimension. The model was significant

and explained a considerable proportion of variance in

MSIS-psychological (R2 = 0.38; F(4,250) = 37.567; p\
0.001).

Discussion

The principal aim of this study was to analyze a relation-

ship between cognitive appraisals and HRQoL. Multivari-

ate regression analysis demonstrated that cognitive

appraisals were strong significant correlates of HRQoL in

MS patients. Specifically, we revealed that younger par-

ticipants presenting with higher levels of general self-effi-

cacy and self-esteem, lesser experience of illness

symptoms (identity) and functional limitations according to

EDSS showed a tendency to better HRQoL. Regression

model with all these independent variables explained up to

46 % of variance in the dependent variable. Further anal-

yses showed that physical dimension of MSIS-29 was

associated with four factors: general self-efficacy,
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experience of illness symptoms (identity), EDSS score and

age, whereas the psychological dimension was associated

with self-esteem, general self-efficacy, experience of ill-

ness symptoms (identity) and marital status.

General self-efficacy was the only correlate of both

HRQoL dimensions in our regression models. A role of this

parameter as a determinant of HRQoL in MS patients was

previously documented by Riazi, Thompson and Hobart

[40]. They concluded that since self-efficacy is signifi-

cantly associated with MSIS-29 scores, it may constitute an

important target for interventions aimed at HRQoL

improvement. Our findings support this hypothesis as we

showed that self-efficacy was strongly associated with

HRQoL also if analyzed together with a number of other

factors. Another perception of self, self-esteem, turned out

to be a significant determinant of both general MSIS-29

score and its psychological dimension. This observation is

consistent with the results published by Dlugonoski and

Motl, who also showed that greater self-esteem is associ-

ated with better HRQoL [41]. The fact that the two self-

related perceptions were correlates of HRQoL in our par-

ticipants is not surprising as according to the literature they

are interrelated in MS patients [42]. Higher level of self-

esteem promotes greater self-confidence which strengthens

one’s self-efficacy and vice versa: Subjective self-efficacy

interferes with self-esteem of MS patients.

The role of illness perceptions as determinants of

HRQoL has not been a subject of extensive research in MS

patients. This is quite surprising as research involving other

groups of patients showed strong associations between

these variables [43–46]. Our findings are consistent with

these data, since the perceptions of serious consequences of

the disease, high symptom burden (identity), low personal

control and low treatment control of the disease were

correlated with lower levels of HRQoL. The only two

dimensions that did not correlate with HRQoL in our study

Table 1 Demographic,

socioeconomic and clinical

characteristics of individuals

with MS

Variables People with MS (n = 257)

Age at the time of the study (years ± SD) 47.9 ± 11.6 (23–78)

Marital status [n (%)]

Single 58 (22.6)

Married 148 (57.6)

Separated/divorced/widowed 51 (19.9)

Education [n (%)]

Vocational 32 (12.5)

Secondary 98 (38.1)

Higher 127 (49.4)

Employment [n (%)]

Employed 86 (33.5)

Unemployed 12 (4.7)

Disability pension 125 (48.6)

Retired 34 (13.2)

Monthly income per one family member [n (%)]

Less than 1000 PLN 94 (36.6)

1000–1500 PLN 65 (25.3)

1500–2000 PLN 35 (13.6)

More than 2000 PLN 63 (24.5)

Time elapsed since diagnosis (years ± SD) 13.3 ± 9.3 (1–43)

Diagnosed type of MS [n (%)]

Relapsing–remitting (RRMS) 95 (36.9)

Primary progressive (PPMS) 76 (29.5)

Secondary progressive (SPMS) 60 (23.3)

Progressive–relapsing (PRMS) 20 (7.8)

Unknown (DKMS) 6 (2.3)

Disability subgroups ‘‘EDSS’’ [n (%)]

Mild (EDSS B 3.5) 33 (12.8)

Moderate (3.5\EDSS B 6.5) 179 (69.6)

High (EDSS\ 6.5) 45 (17.5)
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were perception of the disease as chronic (timeline) and

understanding of the disease (comprehensibility). While

this is consistent with the results of some previous studies

involving individuals with other conditions [16, 43], it

stays in opposition to the findings published by other

authors [44, 46].

Although most of the illness perceptions were correlated

with MSIS-29 score, only one of them was included in our

regression model. We showed that experiencing burden-

some symptoms of the illness (identity) may contribute to

worse HRQoL in physical domain. This is consistent with

the results obtained by Spain et al. [16] in a cross-sectional

study on 580 MS patients. These authors demonstrated that

increased illness identity is associated with decreased

physical function and physical role limitations. In another

study, involving a group of 94 MS patients, illness identity

was the only strong predictor of the disease impact on

functional impairment [47]. Also the studies of individuals

with chronic obstructive pulmonary disease [43], cardiac

[44], rheumatologic [48] and dialysis patients [49] docu-

mented a relationship between illness identity and HRQoL.

Treatment beliefs were the only cognitive appraisal that

was not included in the regression model despite its

Table 2 Associations between selected independent variables and

HRQoL of MS patients

Independent variables MSIS-29

Statistical test p value

Demographic factors

Gender Z = -0.002 0.998

Age rs = 0.236 B0.001

Marital status H = 10.457 0.005

Education H = 4.185 0.123

Illness factors

Diagnosed type of MS H = 8.251 0.083

Disability subgroups ‘‘EDSS’’ H = 34.599 B0.001

Time since diagnosis rs = 0.202 0.001

Socioeconomic factors

Social support rs = -0.180 0.003

Resources rs = -0.230 B0.001

Employment H = 13.743 0.003

Monthly income H = 10.442 0.015

Cognitive factors

Consequences rs = 0.421 B0.001

Timeline rs = 0.049 0.429

Personal control rs = -0.244 B0.001

Treatment control rs = -0.154 0.014

Identity rs = 0.512 B0.001

Comprehensibility rs = -0.104 0.097

Treatment beliefs rs = -0.158 0.011

Self-esteem rs = -0.490 B0.001

General self-efficacy rs = -0.419 B0.001

Table 3 Mean scores for all scales used in the study

Measure People with MS (n = 257)

Mean score SD Min Max

Multiple Sclerosis Impact Scale

MSIS-29 total 72.36 26.26 29 145

MSIS-physical 51.00 19.56 20 100

MSIS-psychological 21.35 9.04 9 45

Brief Illness Perception Questionnaire

Consequences 6.83 2.52 1 10

Timeline 9.08 2.14 1 10

Personal control 5.17 2.45 1 10

Treatment control 5.49 2.47 1 10

Identity 6.26 2.05 1 10

Coherence 6.99 2.51 1 10

Treatment Beliefs Scale 22.43 7.96 8 40

General Self-Efficacy Scale 29.77 6.25 10 40

Rosenberg Self-Esteem Scale 29.35 5.50 13 40

Socioeconomic Resources Scale 23.22 5.79 9 36

Actually Received Support Scale 50.73 10.24 15 60

Expanded Disability Status Scale 5.50 1.67 1 9

Table 4 Predictors of HRQoL in individuals with MS, identified on

hierarchical regression analysis

Variable R2 b F p value

Model 1: MSIS-29

Identity 0.46 0.29 42.640 B0.001

Self-esteem -0.22 B0.001

General self-efficacy -0.21 B0.001

Disability subgroup ‘‘EDSS’’ 0.14 0.006

Age 0.12 0.012

Model 2: MSIS-physical

Identity 0.45 0.34 50.148 B0.001

Disability subgroup ‘‘EDSS’’ 0.24 B0.001

General self-efficacy -0.26 B0.001

Age 0.12 0.016

Model 3: MSIS-psychological

Self-esteem 0.38 -0.41 37.567 B0.001

Identity 0.14 0.012

General self-efficacy -0.15 0.013

Marital status 0.10 0.049
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significant correlation with HRQoL documented on uni-

variate analysis. Perhaps this resulted from the fact that this

variable may be modulated by treatment aggressiveness, a

parameter which was not included in our analysis. Never-

theless, the role of treatment beliefs as a predictor of

HRQoL in MS patients should be a subject of further more

comprehensive research.

Our regression models included three variables that

were not cognitive appraisals. First of them was EDSS

score, a measure of functional disability. The role of dis-

ability level as a correlate of HRQoL in MS is not fully

understood. The results of previous studies dealing with the

problem in question are inconclusive: Correlations between

the two variables were surprisingly weak (R2 between 2

and 29 %) and modulated by a number of other factors [19]

and measurement methods. Most previous studies showed

that EDSS score is significantly associated with the phys-

ical dimension of HRQoL in MS patients [24, 50, 51],

which is also consistent with the hereby presented data.

However, we did not find significant associations between

HRQoL and other clinical factors, such as type and dura-

tion of MS.

Patient’s age was another significant correlate of

HRQoL in MS identified in our study. Specifically, older

persons presented with worse HRQoL in physical dimen-

sion than younger individuals. This finding may be at least

partially related to the duration and progress of the disease.

Importantly, some authors documented an inverse rela-

tionship between age and HRQoL and interpreted it as a

consequence of adjustment to the disease in older persons

[52, 53]. Our findings do not support this hypothesis and

are consistent with the results of previous studies in which

worse HRQoL, especially in physical dimension, was

associated with older age of MS patients [54, 55].

Last of the significant correlates identified during

regression analysis was marital status. Married/cohabitant

participants presented with better HRQoL than those who

were singles and those who used to have partners in the

past (separated, divorced, widowed). This observation is

consistent with the results of some previous studies in

which marital status was identified as a determinant of

HRQoL in MS [18, 56], but stays in opposition to the data

published by other authors, claiming that predictive value

of marital status for HRQoL in MS patients is limited [57,

58]. Probably, these discrepancies reflect differences in

research methods and study samples and need to be

addressed during the course of future research.

Our regression models did not include any of the

socioeconomic factors, although all of them were corre-

lated positively with HRQoL on univariate analyses, which

is in line with the results of previous studies [25, 59, 60].

The fact that none of these factors turned out to be an

independent predictor of HRQoL on multivariate analysis

is quite surprising, as social support is generally considered

an important predictor of QoL and a determinant of

HRQoL in MS patients [14, 52, 56, 61]. Our findings seem

to support the hypothesis proposed by Jaracz et al. [15],

according to whom the role of social support as a deter-

minant of HRQoL in MS patients is neither unconditional

nor one-dimensional. Perhaps social support lost its

importance when analyzed together with strong correlates

of HRQoL, such as cognitive appraisals. Also the authors

of a study of women after stroke came to similar conclu-

sions, showing that cognitive appraisals of the stroke’s

impact are more important determinant of HRQoL than

social support [62]. This issue needs to be addressed during

future research.

Our findings have several practical implications. We

identified cognitive appraisals as potentially modifiable

correlates of HRQoL in MS patients. Early identification of

the determinants of worse HRQoL may help in selection of

high-risk patients who require more intensive care, service

enhancement and psychological intervention. The results of

this study suggest that intervention aimed at improvement

of self and illness perception of MS patients is vital for

optimization of their HRQoL. This goal can be achieved

with cognitive restructuring programs, providing adequate

disease-related information, training sessions and cogni-

tive-behavioral therapy. Such interventions should be

complementary to standard rehabilitation program, since

the disability level is also an important determinant of

HRQoL in MS patients.

This study has some potential limitations. First, we used

cross-sectional design and therefore were unable to con-

clude on causal relationships between the analyzed vari-

ables. Our study did not explain whether cognitive

appraisals preclude HRQoL, and the hereby presented

conclusions are based on an assumed cognitive-behavioral

paradigm. This problem should be addressed during future

longitudinal studies. Second, our analysis was based on

self-reported data which also might constitute a source of

bias. Moreover, we used a one-shot questionnaire survey

which always poses a risk for the result falsification due to

a tendency to respond unidirectionally. Another limitation

is the study sample which is not representative for the

whole population of MS patients. We excluded individuals

with cognitive problems and other comorbidities. The

majority of included patients presented with moderate-de-

gree disability (69.6 % of them had EDSS 3.5–6.5) were

retired prematurely, and their mean age was 48 years.

Moreover, a large proportion of patients with PPMS were

included in the sample. Only 17 % of our participants had

EDSS[ 6.5. The level of disability may confound the

results of such persons, and therefore, the hereby presented

findings should be generalized carefully. Additionally, we

excluded cognitive impairment solely on the basis of
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subjective neurological examination not supported with an

objective research instrument, which puts in question the

reliability of this exclusion criterion. Furthermore, the

results of this study were not controlled for medications

taken by MS patients, and this factor might modulate

cognitive appraisals, especially treatment beliefs. Also,

Treatment Beliefs Scale and Socioeconomic Resources

Scale were created by the authors of this work and did not

undergo validation; consequently, the results for these

scales should be interpreted cautiously. Finally, our

regression models explained no more than 46 % of vari-

ance in the dependent variables, which suggests that

HRQoL of MS patients is determined also by other factors.

This justifies further research on a larger group of potential

HRQoL predictors.

Even taking into account these limitations, our findings

suggest that cognitive appraisals, such as general self-ef-

ficacy, self-esteem and illness perception, are more salient

correlates of HRQoL in MS than social support, socioe-

conomic resources and clinical variables. Therefore, we

suggest that cognitive appraisals should be evaluated in

every patient with MS as interventions aimed at this target

may likely improve HRQoL of individuals with this

condition.
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