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Background: The aim of the study was to analyze selected clinical and sociodemographic 

factors and their effects on the quality of life (QoL) of multiple sclerosis (MS) patients registered 

in the Polish MS Registry.

Methods: This was a cross-sectional observational study performed in Poland. Data on per-

sonal and disease-specific factors were collected between January 1, 2011, and December 31, 

2015, via the web portal of the Polish MS Registry. All patients were assessed by a physician 

and asked to complete the Polish language versions of the following self-evaluation question-

naires: EuroQol 5-Dimensions, EuroQoL Visual Analog Scale, and Multiple Sclerosis Impact 

Scale. Univariate analysis and logistic regression were performed to determine the factors 

associated with QoL.

Results: The study included 2,385 patients (female/male ratio 2.3:1) with clinically confirmed 

MS (mean age 37.8±9.2 years). Average EuroQol 5-Dimensions index was 0.72±0.24, and the 

mean EuroQoL Visual Analog Scale score was 64.2±22.8. The average Multiple Sclerosis Impact 

Scale score was 84.6±11.2 (62.2±18.4 for physical condition and 23.8±7.2 for mental condi-

tion). Lower QoL scores were significantly associated with higher level of disability (odds ratio 

[OR], 0.932; 95% confidence interval [CI], 0.876–0.984; P=0.001), age .40 years (OR, 1.042; 

95% CI, 0.924–1.158; P=0.012), longer disease duration (OR, 0.482; 95% CI, 0.224–0.998; 

P=0.042), and lack of disease modifying therapies (OR, 0.024; 95% CI, 0.160–0.835; P=0.024). 

No significant associations were found between QoL, sex, type of MS course, patient’s educa-

tion, and marital status.

Conclusion: The Polish MS Registry is the first national registry for long-term observation 

that allows for self-evaluation of the QoL. QoL of Polish patients with MS is significantly lower 

compared with the rest of the population. The parameter is mainly affected by the level of dis-

ability, duration of the disease, and limited access to immunomodulatory therapy.
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Introduction
Multiple sclerosis (MS) is a progressive, inflammatory demyelinating disease of the 

central nervous system and represents one of the major causes of neurological dis-

ability in young people.1 The estimated prevalence of MS in Europe over the past three 

decades is 83 cases per 100,000 people, with higher rates in northern countries, and 

the mean annual incidence is 4.3 per 100,000 people.2,3 The number of MS patients 

worldwide exceeds 2.3 million of whom approximately 600,000 live in Europe.1–3 It is 

estimated that there are 40,000–50,000 such patients in Poland, while the prevalence 

of MS is estimated to be between 37 and 91 cases per 100,000 citizens.4 In Poland, no 
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epidemiological studies or systematic studies of quality of 

life (QoL) that include the overall population of the country 

have been conducted.5 Most published studies from Poland 

were performed many years ago and provided data pertain-

ing to only 10% of Poland’s area.6–14 Systematic registration 

of patients started in 2011 with the creation of an electronic 

database called the Polish MS Registry (RejSM).15 All depart-

ments and wards of neurology, rehabilitation centers, clinics, 

and private neurological offices were invited to participate. 

Registration began in central regions of Poland and was 

expanded throughout the country. Demographic and clinical 

data were collected. As investigating QoL is recommended 

for the assessment of disease progression, treatment effec-

tiveness, and quality of care provided, each patient was asked 

to independently assess QoL using selected questionnaires, 

standardized for the Polish population that was available in 

Polish. The aim of this study was to estimate the effect of 

the disease on the self-assessed QoL and analyze the demo-

graphic and clinical parameters of patients with MS based 

on information gathered from the RejSM.

Methods
The survey was conducted in several dozen neurological 

centers in Poland, dealing with the treatment of MS.

study design
All relevant data were gathered via the web portal of the 

Rejestr Chorych na Stwardnienie Rozsiane ([Registry of 

Multiple Sclerosis Patients] RejSM) (http://www.rejsm.pl). 

Patients with MS were prospectively and retrospectively 

registered and followed at each visit, in accordance with 

the McDonald criteria (2010).16 The collected data included 

patients’ age, sex, family status, place of residence, educa-

tion, family history, and information directly related to 

the disease itself, such as the date of onset, type of first 

symptoms, date of diagnosis, type of disease, comorbidities, 

occurrence of relapses, additional examinations and tests 

(magnetic resonance imaging, cerebrospinal fluid analysis, 

evoked potentials), Expanded Disability Status Scale (EDSS) 

results, and types of treatment (modifying the course of the 

disease and symptomatic treatment). Data were recorded by 

an experienced neurologist. All participating centers took 

responsibility for their data and accepted source data monitor-

ing. MS specialists responsible for data collection had been 

previously trained in data collection, patient monitoring, and 

treatment procedures. The patients were evaluated with the 

EDSS proposed by Kurtzke.17 Questionnaires were completed 

by assessing the QoL: EuroQol 5-Dimensions (EQ-5D) and 

EuroQol Visual Analog Scale (EQ-VAS)18 and Multiple 

Sclerosis Impact Scale (MSIS-29).19 Patients completed the 

questionnaires either during a meeting with a doctor or later 

at home, by registering at the web portal.

The EQ-5D questionnaire consists of two parts: the 

EQ-5D descriptive system and EQ-VAS.18 The EQ-5D 

descriptive system covers the following five dimensions: 

mobility, self-care, usual activities, pain/discomfort, and 

anxiety/depression. Each of the dimensions has three levels: 

1= no problem, 2= some problems, and 3= severe problems. 

Respondents indicate their state of health by ticking the box 

next to the most appropriate statement for each of the five 

dimensions. The combination of one level from each dimen-

sion defines the individual’s state of health.

The answers provided by each respondent were pre-

sented as a five-digit number describing the respondent’s 

health state (from “11111” meaning “no problems at all” 

to “33333” meaning “extreme problems” in all five dimen-

sions). The system defines 243 possible states of health. 

Each state of health was assigned a certain value (index or 

weight). In order to calculate EQ-5D-3L index values, we 

used a Polish EQ-5D-3L value set elicited directly by using 

the time trade-off method.20,21 These index values illustrate 

societal preferences for different health states and range 

from -0.523 to 1.0, where negative values correspond to bad 

health states (states worse than death) and 1.0 corresponds 

to perfect health.

EQ-VAS is a standard scale for recording an individual’s 

rating of their current state of health. The ends of the scale 

are defined as the “best imaginable health state =100” and 

the “worst imaginable health state =0”. A Polish version of 

the EQ-5D is available, and it is standardized for the general 

Polish population.20,21

MSIS-29 is a disease-specific health-related QoL 

(HRQoL) instrument, developed using patients’ perspective 

on disease impact.19 It consists of 29 questions divided into 

two subscales assessing the physical (MSIS-29-PHYS) and 

psychological (MSIS-29-PSYCH) impact of MS, of twenty 

and nine questions, respectively. The responses are recorded 

on a Likert scale (1–5) and summed up to give a maximum 

of 100 on MSIS-29-PHYS and 45 on MSIS-29-PSYCH.

ethical approval
Written informed consent was obtained from each partici-

pant or the next of kin before any interview or neurological 

examination was conducted. All individual data were auto-

matically anonymized by replacing personal identity numbers 

(Powszechny Elektroniczny System Ewidencji Ludności; 
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Universal Electronic System for Registration of the Popula-

tion) with unique number codes for use in the study. The 

study was approved by the Regional Medical Ethics Com-

mittee of the Swietokrzyskie Medical Council in Kielce.

statistical analysis
In the first step, all continuous variables were tested for normal 

distribution and equality of variances. Mean values of EQ5D 

index, EQ VAS, MSIS-29-PHYS, and MSIS-29-PSYH were 

compared in each subgroups using Student’s t-test. The magni-

tude and clinical relevance of the scores were evaluated by the 

effect size statistic. According to Cohen’s benchmarks, a value 

of 0–0.20 denotes negligible, 0.21–0.5 a small, 0.51–0.80 a 

medium, and .0.80 a large effect size. Logistic regression 

was done to determine the factors associated with QoL. The 

results of logistic regression models are presented as odds ratio 

(OR) and the corresponding 95% confidence interval (CI). 

P,0.05 was considered statistically significant. Statistical 

analysis was performed using the STATISTICA software, 

version 8.0 (2007; StatSoft, Inc., Tulsa, OK, USA).

Results
By the end of 2015, the RejSM comprised a list of 4,650 persons 

with MS, among whom 2,385 independently evaluated their 

QoL. This group included 1,663 (69.7%) women and 772 

(30.3%) men (female/male ratio 2.3:1) with MS, whose 

diagnoses had been clinically confirmed in accordance with 

McDonald criteria (2010). The clinical characteristics of the 

study group are presented in Table 1.

Patients’ mean age was 37.8±9.2 years, and the average 

duration of the disease was 14.5±8.5 years. First onset of 

symptoms most frequently occurred at an age of 29 years. 

Average time between the onset of first symptoms to final 

diagnosis amounted to 2.4±1.6 years.

The average degree of disability on EDSS was 3.2±2.1. 

Relapsing-remitting MS was diagnosed in 68.9% of patients, 

secondary progressive MS in 21.7%, and primary progres-

sive MS in 9.4%. Diagnosis was made based on neuro-

logical examination carried out in all patients and magnetic 

resonance imaging which was performed in vast majority of 

patients (98%). Examination of the cerebrospinal fluid was 

performed in 58.1% of patients, and visual evoked potentials 

were studied in 71.0%.

At the time of questionnaire completion, 34% were 

receiving disease modifying therapies (interferon-β, glati-

ramer acetate, natalizumab, or fingolimod), 3.8% of subjects 

had been treated this way in the past, and 62.2% of patients 

had never been treated this way. Symptomatic treatment was 

administered for 98% of patients (72%, spasticity-reducing 

medications; 42%, antidepressants; 32%, analgesics).

Sociodemographic data according to sex are presented 

in Table 2. Approximately 49.8% of patients were married, 

and 50.2% had made a deliberate choice not to get married 

or were single for other reasons (widowed, divorced, or sepa-

rated). Female patients with MS either gave birth to one child 

(57.8%) or did not have children at all (29.2%). Approxi-

mately 9.7% of women had two children and very few women 

had three or more children (3.3%). Among 2,385 people, 

only 796 (33.5%) were gainfully employed. The source of 

support for all other subjects was benefits, pensions, or help 

from their family members. Positive family history defined as 

presence of MS in parents, siblings, or cousins was observed 

in 65 (3.9%) women and 32 (4.4%) men.

Average EQ-5D index was 0.72±0.24, and the mean score 

in EQ-VAS was 64.2±22.8. A significant score reduction was 

observed with reference to age and disease duration. Results 

of self-evaluation of health based on EQ-5D showed that 

two-thirds of patients had problems with moving around 

and performing everyday activities, two-thirds suffered from 

Table 1 clinical characteristics of study patientsa

Variables Patients with MS  
(n=2,385)

Male, n (%) 722 (30.3)
Female, n (%) 1,663 (69.7)

Age (years), mean ± sD (range)

At the last visit 37.8±9.2 (18–78)

At disease onset 29.2±8.7 (16–56)

Time from first symptoms to diagnosis  
(years), mean ± sD median, range

2.4±1.6
2.2, 0.1–15

Disease duration (years), mean ± sD 14.5±8.5
initial signs at onset, n (%)

Pyramidal 752 (31.5)
sensory 217 (9.1)
Visual 365 (15.3)
Brainstem 157 (6.6)
cerebellar 104 (4.4)
spinal cord 92 (3.8)
Polysymptomatic 698 (29.3)

Disease course subtypes, n (%)
relapsing-remitting 1,642 (68.9)
secondary progressive 518 (21.7)
Primary progressive 225 (9.4)

Treatment during the follow-up period, n (%)

interferon-β 546 (22.9)
glatiramer acetate 212 (8.9)
selective immunosupressants  
(natalizumab or fingolimod)

52 (2.2)

Note: asummary statistics are mean ± sD.
Abbreviations: Ms, multiple sclerosis; sD, standard deviation.
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pain or discomfort and ~50% of patients had problems with 

self-care or suffered from anxiety or depression (Figure 1).

The results of this study showed significant associations 

and the effect sizes with 0.64–1.14 Cohen’s value between 

age (P,0.001), disability (P,0.001), disease modifying 

treatment (P,0.001), disease duration (P,0.001), and 

QoL. A significant relationship between occupational sta-

tus (P=0.013), place of residence (P=0.023), and QoL was 

also observed, while no significant associations were found 

between QoL, sex, type of MS course, patient’s education, 

and marital status.

These results affected EQ-VAS-based QoL to a similar 

extent (Table 3). The comparison of EQ-5D and EQ-VAS 

scores of MS patients with reference values for the Polish 

population in particular age groups proposed by Golicki 

et al20,21 is presented in Figure 2.

Average MSIS-29 score for the Polish population of 

patients with MS was 82.5±24.6 (62.2±18.4 for physical 

condition and 23.8±7.2 for mental condition). In both the 

physical and psychological components of the MSIS-29 

assessment, a significantly lower QoL was declared by 

dwellers of rural areas, unemployed subjects, subjects with 

long disease duration, with higher level of disability, and 

those not treated with disease modifying therapies (DMTs). 

However, no associations were observed for the results with 

respect to sex, course of the disease, education, and family 

status (Table 4).

ORs were calculated using a logistic regression model 

after adjusting for age, disease duration, level of disability 

assessed by EDSS, DMT, occupational status, and place 

of residence (Table 5). HRQoL was significantly associ-

ated with higher level of disability (OR, 0.932; 95% CI, 

0.876–0.984; P=0.001), age .40 years (OR, 1.042; 95% 

CI, 0.924–1.158; P=0.012), longer disease duration (OR, 

0.482; 95% CI, 0.224–0.998; P=0.042), and lack of DMT 

(OR, 0.024; 95% CI, 0.160–0.835; P=0.024).

Discussion
HRQoL is a broad multidimensional concept that usually 

includes self-reported measures of physical and mental 

health. QoL refers to an individual’s overall well-being and 

daily functioning and can be divided into three principal 

Table 2 sociodemographic characteristics of the study group

Variables Female (n=1,663) Male (n=722) P-value

All 18–40 years .40 years All 18–40 years .40 years

Age (years), mean (sD) 36.2 (8.6) 32.4 (7.2) 47.4 (9.6) 39.4 (9.8) 34.3 (8.2) 49.5 (11.4) 0.14
Place of residence, n (%)

country 734 (56.2) 355 (48.4) 379 (51.6) 399 (55.3) 212 (53.1) 187 (46.9) 0.56
Town 729 (43.8) 372 (51.0) 357 (49.0) 323 (44.7) 182 (56.3) 141 (43.7) 0.87

Occupational status, n (%)
employed 551 (33.1) 423 (76.8) 128 (23.2) 245 (33.9) 178 (72.7) 67 (27.3) 0.64
Unemployed 295 (17.8) 132 (44.7) 163 (55.3) 189 (26.2) 79 (41.8) 110 (58.2) 0.04*
retired 584 (35.1) 232 (39.7) 352 (60.3) 172 (23.8) 71 (41.3) 101 (58.7) 0.28
Othera 168 (10.1) 46 (27.4) 122 (72.6) 65 (9.0) 24 (36.9) 41 (63.1) 0.46
Unknown 65 (3.9) 42 (64.4) 23 (35.4) 51 (7.1) 27 (52.9) 24 (47.1) 0.05

Marital status, n (%)
single 534 (32.1) 222 (41.6) 312 (58.4) 290 (40.2) 122 (42.1) 168 (57.9) 0.03*
Married 896 (53.9) 384 (42.9) 512 (57.1) 330 (45.7) 117 (35.5) 213 (64.5) 0.02*
Widowed 160 (9.6) 32 (20.0) 128 (80.0) 57 (7.9) 12 (21.1) 45 (78.9) 0.38
Divorced or separated 73 (4.4) 48 (65.8) 25 (35.4) 45 (6.2) 32 (71.1) 13 (28.9) 0.22

number of children, n (%)
0 486 (29.2) 312 (64.2) 174 (35.8) 225 (31.2) 146 (64.9) 79 (35.1) 0.56
1 960 (57.8) 342 (35.6) 618 (64.4) 402 (55.7) 186 (46.3) 216 (53.7) 0.48
2 162 (9.7) 68 (42.0) 94 (58.0) 58 (8.0) 33 (56.9) 25 (43.1) 0.36
$3 55 (3.3) 12 (21.8) 43 (78.2) 37 (5.1) 10 (27.0) 27 (73.0) 0.24

educational level, n (%)
high 408 (24.5) 326 (79.9) 82 (20.1) 121 (16.6) 76 (62.8) 45 (37.2) 0.02*
secondary 740 (44.5) 562 (75.9) 178 (24.1) 303 (42.1) 186 (61.4) 125 (41.6) 0.23
Vocational 213 (12.8) 49 (23.0) 164 (77.0) 192 (26.6) 105 (54.7) 87 (45.3) 0.01*
elementary 302 (18.2) 78 (25.8) 224 (74.2) 106 (14.7) 38 (35.8) 68 (64.2) 0.36

Notes: aThe “Other” category includes the following categories: “training/school/college”, “housewife/househusband”, and “Ms-related vocational retraining”, *level of 
significance for difference between men and women: P,0.05 (comparison between whole female and male group).
Abbreviations: Ms, multiple sclerosis; sD, standard deviation.
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components: physical health, for example, daily functioning, 

symptoms such as spasticity, physical disability; mental 

health, for example, mood, self-esteem, perception of well-

being, perceived stigma; and social health, for example, 

social activities and relationships.

For several dozens of years, HRQoL has been widely 

used in the evaluation of many chronic diseases. The first 

study involving HRQoL in MS was published in 1990, and 

the first comparative study appeared 2 years later.22 Evalua-

tion of the QoL of MS patients has become one of the most 

Figure 1 self-assessment of eQ-5D.
Abbreviation: eQ-5D, euroQol 5-Dimensions.

Table 3 health-related quality of life using eQ-5D index and eQ-VAs according to sociodemographic and health-related factors

Variables Categories EQ-5D index ES
Cohen’s d

P-value EQ-VAS ES
Cohen’s d

P-value

M ± SD M ± SD

Total 0.72±0.24 64.2±22.8
Age (years) 18–40

.40
0.69±0.28
0.52±0.24

0.65 ,0.001* 66.4±24.6
42.4±19.8

1.07 ,0.001*

sex Female
Male

0.74±0.35
0.70±0.24

ns 0.130 65.9±26.2 ns 0.236
63.8±19.6

Disease duration (years) 1–10
.10

0.82±0.32
0.64±0.24

0.64 ,0.001* 72.2±28.4
56.4±18.6

0.66 ,0.001*

Type of Ms course relapsing-remitting
Progressive forms

0.74±0.26
0.71±0.22

ns 0.424 65.2±22.4
63.1±21.6

ns 0.356

eDss Mild 0.0–3.5
Moderate or severe 
$4.0

0.78±0.34
0.58±0.18

0.74 ,0.001* 72.4±27.8
57.1±19.6

0.64 ,0.001*

DMT Treated
Untreated

0.84±0.36
0.62±0.22

0.74 ,0.001* 78.6±32.6
50.4±12.8

1.14 ,0.001*

education Up to college
college or above

0.76±0.32
0.82±0.36

ns 0.246 66.4±24.4
62.8±21.2

ns 0.154

Occupational
status

employed
Unemployed

0.82±0.36
0.68±0.24

0.46 0.013* 67.6±24.8
63.4±21.2

ns 0.052

Place of residence Town
country

0.74±0.36
0.69±0.22

ns 0.646 66.2±24.6
62.1±22.6

ns 0.345

Marital status single
Married

0.73±0.23
0.71±0.21

ns 0.533 66.4±24.6
62.1±21.5

ns 0.436

Notes: summary statistics are mean ± SD; *denotes statistically significant.
Abbreviations: DMT, disease modifying therapy; eDss, expanded Disability status scale; eQ-5D, euroQol 5-Dimensions; eQ-VAs, euroQol Visual Analog scale; es, effect 
size; M, mean; MS, multiple sclerosis; NS, not significant; SD, standard deviation.

www.dovepress.com
www.dovepress.com
www.dovepress.com


Patient Preference and Adherence 2016:10submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1652

Brola et al

Figure 2 healthy Polish population versus self-rated health Ms patients.
Notes: The comparison analysis of mean self-rated health status was expressed as eQ-5D index and eQ-VAs (divided by 100) in different age groups. Adapted from 
golicki D, niewada M. general population reference values for 3-level eQ-5D (eQ-5D-3l) questionnaire in Poland. Pol Arch Med Wewn. 2015;125(1–2):18–26.21

Abbreviations: eQ-5D, euroQol 5-Dimensions; eQ-VAs, euroQol Visual Analog scale; Ms, multiple sclerosis; PwMs, persons with multiple sclerosis.

Table 4 selected independent variables and health-related quality of life Ms patients using Msis-29

Variables Categories MSIS-29-PHYS ES
Cohen’s d

P-value MSIS-29-PSYCH ES
Cohen’s d

P-value

M ± SD M ± SD

Total 62.4±18.4 23.8±7.2

Age (years) 18–40
.40

57.2±16.8
66.5±18.2

-0.53 ,0.001* 21.1±7.1
28.2±8.1

-0.93 ,0.001*

sex Female
Male

59.2±21.0
63.5±21.8

ns 0.458 24.9±8.9
24.7±8.7

ns 0.626

Disease duration (years) 1–10
.10

54.4±19.6
72.2±28.5

-0.73 ,0.001* 22.4±8.9
28.4±11.2

-0.59 ,0.001*

Type of Ms course relapsing-remitting
Progressive forms

56.7±20.2
62.1±18.9

ns 0.286 24.7±8.2
25.1±8.4

ns 0.354

eDss Mild 0.0–3.5
Moderate or severe 
$4.0

52.4±18.6
73.6±27.4

-0.91 ,0.001* 23.8±7.6
29.4±8.2

-0.71 ,0.001*

DMT Treated
Untreated

48.2±15.4
68.5±20.2

-1.13 ,0.001* 24.5±8.2
29.3±9.6

-0.54 ,0.001*

education Up to college
college or above

54.6±18.6
56.3±17.2

ns 0.231 23.8±8.9
22.4±7.6

ns 0.156

Occupational
status

employed
Unemployed

58.4±12.7
65.4±17.2

-0.46 0.012* 22.4±7.2
26.2±8.1

-0.49 0.03*

Place of residence Town
country

52.6±16.4
67.5±18.2

-0.86 0.023* 24.6±8.1
30.2±9.2

-0.65 0.044*

Marital status
single
Married

54.8±17.2
56.6±18.1

ns 0.324
21.2±7.4
24.6±8.1

ns 0.256

Notes: summary statistics are mean ± SD; *denotes statistically significant.
Abbreviations: DMT, disease modifying therapy; EDSS, Expanded Disability Status Scale; ES, effect size; M, mean; MS, multiple sclerosis; MSIS-29, Multiple Sclerosis Impact 
Scale; MSIS-29-PHYS, MSIS assessing physical impact of MS; MSIS-29-PSYCH, MSIS assessing psychological impact of MS; NS, not significant; SD, standard deviation.
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crucial elements of the diagnostic process, and minimization 

of the negative effects of MS on everyday functioning is a 

significant aim of treatment. In Poland, several attempts have 

been made to evaluate QoL in small groups of patients with 

MS, but those analyses were carried out only provisionally, 

for specific purposes.23–28

Our study is based on the RejSM that encompasses 

the entire country and is envisaged to continue for many 

years. The current analysis is an initial assessment of the 

first registered patients who self-evaluated their QoL using 

Polish EQ-5D and MSIS-29 questionnaires. Validation of 

instruments for QoL evaluation with regard to the cultural 

conditions of a given country is extremely important for 

interpretation and comparison of results with those obtained 

in countries with geographic or cultural differences.

One example that illustrates variation between countries 

is the study carried out in Germany, Austria, and Poland 

using the same questionnaire (Functional Assessment of 

Multiple Sclerosis, FAMS), comparing QoL of MS patients 

in these three countries.29 Country-specific cultural factors 

significantly affected the results; therefore, is it unreliable 

to directly compare the effect of MS on the QoL without 

considering these factors.29 It seems that the QoL of Polish 

patients with MS is definitely lower compared with countries 

of Western Europe. This is affected by numerous specific 

factors, from limited access to treatment, lack of certified 

MS training health professionals, lack of specialist clinics, 

to limited access to work for the disabled, their low socio-

economic status, and lack of palliative care. Also, perception 

of the disease and disability in Polish reality differs from 

the one in Western countries of Europe. Patients frequently 

have to fight for their rights on their own. This results from 

faulty systemic solutions in Polish health care system and 

wrong approach to disability that is generally expressed by 

the general population.

EQ-5D was the first QoL questionnaire validated for the 

Polish population. The validation study was conducted by 

Golicki et al20,21 in 2008 and 2014 in a representative popula-

tion for age and sex within the general group of respondents. 

The mean value of the EQ-5D index was 0.893±0.21, and 

the EQ-VAS was 73.7±14.4. The most frequently reported 

complaints were pain/discomfort (45.8%) followed by 

anxiety/depression (33.3%), while the least commonly 

reported problem was self-care (9.4%). The use of the 

EuroQol questionnaire allows for a direct comparison of 

mean results obtained from MS patients age-matched with 

the general population (Figure 2). This comparison clearly 

shows the reduction in QoL of MS patients relative to the 

healthy Polish population (EQ-5D index 0.72±0.24 and 

EQ-VAS 64.2±22.8).

The QoL of our MS patients was significantly lower in all 

age groups with a clear tendency toward a decrease in mean 

results of EQ-5D and EQ-VAS with age. This most prob-

ably resulted from an increase of disability over the course 

of the disease and appearance of new MS symptoms or onset 

of other age-related comorbidities. In our study, moderate 

problems in at least one of the domains were reported by 

47% of the respondents, while severe problems were reported 

by 11.8%. Pain or discomfort was reported by 67.3% of the 

respondents, daily activity by 65.2%, problems with mobility 

by 64.7%, anxiety and depression by 51.7%, and self-care 

by 47.7% of respondents.

In another Polish study involving over 3,500 patients, 

conducted by Mitosek-Szewczyk et al,30 the mean EQ-5D 

score was 0.8±0.27, and mean EQ-VAS score was 65.6±21.5. 

In this group, patients most commonly complained of pain 

or discomfort (40%), anxiety and depression (38%), and 

problems with mobility (16%).

The aim of the study was to generally assess the QoL of MS 

patients, and it did not take into account the effect of particular 

sociodemographic or clinical factors. This was a one-time 

undertaking, carried out in 21 selected centers in Poland 

between May 2008 and January 2009. It involved ~18% of 

all Polish patients. However, some regions of Poland were 

not included at all. Our study is a long-term observation, 

involving patients from all regions of Poland. In addition to 

EQ-5D, we also applied the MSIS-29. Disease duration in 

our study was significantly longer (14.5 vs 10.3 years), the 

disability level in EDSS was lower (3.2 vs 3.6), and treatment 

involved more patients (34% vs 24%).

Table 5 logistic regression analysis of variables associated with 
hrQol of Ms patients

Variables OR 95% CI

Lower Upper

Age .40 years 1.042* 0.924 1.158
longer disease duration 0.482* 0.224 0.998
higher level of disability 0.932* 0.876 0.984
lack of DMT 0.422* 0.160 0.835
Unemployment 1.292 0.424 5.732
living in rural areas 1.035 0.984 1.082

Notes: *Statistically significant OR from multivariate analysis. ORs were calculated 
using a logistic regression model after adjusting for age, disease duration, level of 
disability assessed by eDss, DMT, occupational status, and place of residence.
Abbreviations: CI, confidence interval; DMT, disease modifying therapy; EDSS, 
expanded Disability status scale; hrQol, health-related quality of life; Ms, multiple 
sclerosis; Or, odds ratio.
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In the study by Pierzchała et al31 involving 640 patients 

from Górny Śląsk, mean EQ-VAS score was 66.11±20.12. 

Another questionnaire, MSIS-29, standardized for the 

Polish population,23 also showed a significant effect of MS 

on the QoL of our patients. As shown in our study and by 

other authors,32–39 QoL of patients with MS depends on 

numerous factors and clinical parameters such as the level 

of disability, disease duration, patient’s age, professional 

status, and application of appropriate immunomodulatory 

therapy. The studies differed methodologically and used 

different questionnaires in culturally disparate populations, 

preventing accurate comparison. However, the fact that MS 

is a chronic, incurable disease, inevitably reducing QoL, is 

certain, which was documented in our study. This was also 

confirmed in other countries previously.34–39 Older subjects, 

subjects with progressive, long-term disease, subjects with 

less-efficient locomotor functions, and those not treated with 

DMTs evaluate their QoL at a much lower level compared 

with younger patients with lower EDSS and those treated 

with DMTs. It seems that QoL is mainly affected by the 

level of disability, assessed in EDSS, and disease duration. 

Regardless of the method of QoL evaluation applied, these 

relations are confirmed by most authors.26–33

The study by Twork et al,40 performed using the MSQOL-54 

questionnaire in Germany, indicated that QoL significantly 

decreases along with the deterioration of motor skills. A rapid 

decrease of QoL with increasing motor disability occurs up to 

EDSS 6.5 (severe disability) and then a further gradual reduc-

tion of QoL in patients with EDSS .7.0 is evident.

Studies conducted by Patti et al41 indicate that patients in 

Italy whose EDSS is ,3.0 have significantly better scores 

in all 36-item short form (SF-36) subscales compared with 

other subjects. In a study of 526 patients from 12 countries 

with EDSS ,7.0, Baumstarck et al42 showed a correlation 

between a deterioration in the level of motor function and a 

decrease in QoL. However, these correlations only pertain 

to areas associated with physical functioning evaluated with 

both the generic SF-36 and the specific Multiple Sclerosis 

International Quality of Life (MusiQoL) questionnaires.

Disease duration is another significant factor decreas-

ing the QoL, which is confirmed in most publications.38–44 

Among Polish authors, only Jamroz-Wiśniewska et al,23 in 

her study of 104 randomly selected patients (77 women and 

27 men; mean age 36.9±9.4 years, mean disease duration 

9.05±6.68 years) with diagnosed MS showed no correlation 

between the QoL in particular aspects of life and disease dura-

tion. The authors attributed this result to heterogeneity of the 

course of MS or occurrence of the mild type of the disease.

Another factor decreasing QoL in Polish patients is 

poor access to DMT. In Poland, there are very strict thera-

peutic programs that provide treatment for a narrow scope 

(EDSS #4.5), and in some regions of the country, DMTs 

are not available at all.

In our study, 34% of all patients were treated with DMT. 

This is a much higher percentage than the one quoted in 

MS Barometer 2013,45 which stated that in Poland only 

11% of all MS patients are treated with DMT. However, 

this does not change the fact that Poland is in one of the 

last places in Europe with respect to access to this therapy. 

Therapeutic programs are only used by patients with the 

relapsing-remitting form of MS and moderate disability. 

They are not available in cases of clinically isolated syndrome 

and are limited with respect to duration (fingolimod and 

natalizumab – only 60 months). In many regions of Poland, 

patients have to wait in queues before they can be treated. 

The registration process of new medications and their inclu-

sion in reimbursement programs take a very long time, which 

makes therapeutic personalization impossible.

In our study, significantly lower EQ-5D and MSIS-29 

scores were also characteristic for nonworking patients. Only 

33.5% of our patients were in gainful employment. It was 

observed that patients with MS resign or retire earlier or face 

difficulties with finding a job that would be appropriate for 

their level of disability. General MSIS-29 evaluation, as well 

as MSIS-29-PHYS and MSIS-29-PSYCH subscales, con-

firmed significantly lower QoL in patients living in villages. 

This factor is rarely mentioned, but in Poland it may be of 

great significance. Limited access to physicians, awareness, 

or access to therapies available in large centers can decrease 

QoL in patients living in rural areas.46

Country dwellers also have significantly limited access 

to rehabilitation, follow-up examinations, psychologists, and 

other consultants (ophthalmologists, urologists, and psy-

chiatrists). Due to high unemployment rate, the chances that 

they will get employed are low, even though their disability 

may be very mild. Lower level of education, no awareness 

of health care, and lack of social support are other factors 

that decrease QoL in Polish patients from rural areas, com-

pared with those living in rural areas in Western countries 

or inhabitants of larger Polish cities.

Limitations
This study had some limitations. The oldest and most disabled 

patients may not have been identified. Additionally, some 

young patients suffering from mild forms of MS might have 

avoided or not required any contact with the health service 
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during 2011–2015. However, systematic implementation of 

the registry over the course of the next several years should 

allow us to identify the entire population of MS patients. It 

is necessary to continue research aimed at the assessment 

of other aspects as well, such as the economic status, social 

support, or access to rehabilitation.

Conclusion
This study comprised ~5% of the population of Polish 

patients with MS. Long-term observation and further 

development of the RejSM will provide access to the entire 

population of MS patients and help comprehensively analyze 

the factors affecting the quality of their lives. Self-evaluation 

indicated a significant reduction of QoL compared to the 

overall population, and it was decreased mainly according 

to the level of disability, disease duration, and lack of access 

to immunomodulatory therapy.
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