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ABSTRACT

Aim To evaluate the impacts of education level and employment 
status on health-related quality of life (HRQoL) in multiple scle-
rosis patients.

Methods This study included 100 multiple sclerosis patients trea-
ted at the Department of Neurology, Clinical Center of the Univer-
sity of Sarajevo. Inclusion criteria were the Expanded Disability 
Status Scale (EDSS) score between 1.0 and 6.5, age between 18 
and 65 years, stable disease on enrollment. Quality of life (QoL) 
was evaluated by the Multiple Sclerosis Quality of Life-54 qu-
estionnaire (MSQoL-54). Mann-Whitney and Kruskal-Wallis 
test were used for comparisons. Linear  regression analyses were 
performed to evaluate prediction value of educational level and 
employment status in predicting MSQOL-54 physical and mental 
composite scores. 

Results Full employment status had positive impact on physical 
health (54.85 vs. 37.90; p<0.001) and mental health (59.55 vs. 
45.90; p<0.001) composite scores. Employment status retained its 
independent predictability for both physical (r2=0.105) and mental 
(r2=0.076) composite scores in linear regression analysis. Patients 
with college degree had slightly higher median value of physical 
(49.36 vs. 45.30) and mental health composite score (66.74 vs. 
55.62) comparing to others, without statistically significant diffe-
rence. 

Conclusion Employment proved to be an important factor in pre-
dicting quality of life in multiple sclerosis patients. Higher educati-
on level may determine better QOL but without significant predic-
tive value. Sustained employment and development of vocational 
rehabilitation programs for MS patients living in the country with 
high unemployment level is an important factor in improving both 
physical and mental health outcomes in MS patients.
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INTRODUCTION

Multiple sclerosis (MS) is a chronic and unpre-
dictable neurological disease varying from a 
mild course with minimal disabilities to a rapid-
ly progressing or fluctuating course resulting in 
severe disabilities (1). The associations between 
employment status and the incidence and preva-
lence of chronic diseases and mortality have been 
previously discussed (2-4). Evidence regarding 
whether two different pathways, employment–
health status or health status–employment, actu-
ally do exist in the chronically ill patients has been 
described in an extensive review by Clougherty 
(2). Based on the current literature, employment 
status is analyzed in relation to disease-specific, 
therapeutic, psychosocial and socioeconomic 
factors with special emphasis on the vocational 
status of MS patients (5). On cognitive testing, 
unemployed individuals performed significantly 
worse on measures assessing information pro-
cessing speed, verbal learning and memory and 
executive functioning (6). While the physical di-
sability is well recognized in MS patients, it does 
not necessarily reflect all aspects which patients 
should consider as important once in their life. 
Although fatigue, depression, and physical disa-
bility are usually experienced aspects of MS pa-
tients, it is also documented that cognitive, emo-
tional, and psychological functions contribute to 
their quality of life (QoL) (7). Today, the Neu-
rology Quality-of-Life Measurement Initiative 
is a standardized approach based on extant items 
used for measuring QoL across common neuro-
logic conditions, including multiple sclerosis, for 
both adults and children (8,9). Using QoL measu-
res may provide clinicians with the information 
regarding the general health status of MS patients 
who might otherwise go unrecognized with high 
recommendations for using them in clinical prac-
tice (10). Several questionnaires have been deve-
loped to evaluate aspects of health related quality 
of life (HRQoL) in MS patients. There is a di-
stinction between studies using generic HRQoL 
inventories, and the studies with disease specific 
instruments, such as the Multiple Sclerosis Qua-
lity of Life-54 questionnaire (MSQoL-54), which 
comprises the SF-36 and 18 additional MS speci-
fic items (11). A large number of studies have de-
monstrated that patients with MS have a poorer 
HRQoL than persons from the general populati-

on, as MS occurs in people during the peak years 
of employment (12,13). The disease significantly 
impacts the ability to remain in the workforce 
with data suggesting high rates of unemployment 
and early retirement in MS patients (14,15). Con-
sidering that employment is a central aspect of 
one’s standard of living or for forming relation-
ships, of individuals’ personality and self-esteem, 
loss of paid work is associated with financial, so-
cial and mental health implications for patients 
and their families, leading to a significant decline 
of patients’ quality of life (QoL) (16-18). Data 
indicates that majority of US MS patients (90%) 
were employed before the diagnosis, and about 
60% continued to work at the time of the diagno-
sis (13). Only 20-40% of patients with MS, howe-
ver, remain employed following the diagnosis 
(19,20). It is shown that onset of early retirement 
was about three years after receiving a diagnosis 
of multiple sclerosis at an average age of 38 years 
(21) and rates of early retirement due to MS are 
about 40% (22,23). Previous studies showed that 
unemployed patients reported low scores in some 
HRQoL domains, such as physical role limitati-
on, physical function, and emotional limitation 
(24). In addition, education seems to have some 
impact on HRQoL. High school or college gradu-
ates had higher physical health composite scores 
than patients with a low educational level (25). 
The aim of this study was to evaluate the effects 
of education level and employment status on 
HRQoL in MS patients at different stage of the 
disease treated at the Clinical Center of the Uni-
versity of  Sarajevo, Bosnia and Herzegovina. A 
purpose of the study was to evaluate importance 
of sustained employment and development of vo-
cational rehabilitation programs for MS patients 
living in the country with high unemployment 
level. This is the first study of this type conduc-
ted in Bosnia and Herzegovina. The results are 
expected to provide important information to me-
dical professionals and people from an immedia-
te environment how to best participate in treating 
and taking care for persons with MS. 

PATIENTS AND METHODS 

Study design

This independent, observational, cross-sectional 
study included 100 consecutive patients with 
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multiple sclerosis treated at the Department of 
Neurology, Clinical Center University of Saraje-
vo, Bosnia and Herzegovina, during the period 
January 1st to July 15th 2005. Inclusion criteria 
for the study were: clinically defined diagnosis 
of MS according to previously published reco-
mmendations (26), Expanded Disability Status 
Scale (EDSS) score between 1.0 and 6.5 (27), 18 
years of age or older and patients who were able 
to give written informed consents. Exclusion cri-
teria were cognitive deterioration (Mini Mental 
Status Test Score <26) (28), and the presence of 
any acute somatic or neurological disease. 
Having evaluated the protocol the Ethics Com-
mittee of the Clinical Center of the University 
of Sarajevo gave an ethical consent to have the 
study the performed. Each patient gave an infor-
med written consent for use of the results obtai-
ned for publication before the enrollment.

Instruments

Patients reported their QoL using a self-admini-
stered questionnaire. The disease-specific Multi-
ple Sclerosis Quality of Life-54 (MSQoL-54) qu-
estionnaire developed by Vickrey et al. was used 
(11); it was translated and adapted to the Bosnian 
language (29). This questionnaire consists of 18 
MS-specific dimensions and ratings for overall 
QoL (MS-18 module), in addition to the generic 
QoL features of the Short-Form 36-Item Health 
Survey Questionnaire (SF-36) (30) to obtain the 
MSQoL in reference to the following domains: 
physical health composite score (PHCS), mental 
health composite score (MHCS), physical fun-
ction (PF), role limitation-physical (RP), emo-
tional wellbeing (EWB), mental health (MH), 
role limitation-emotional (RE), bodily pain 
(BP), energy (EN), health perception (HP), so-
cial function (SF), change in health (CH), health 
distress (HD), cognitive function (CF), sexual 
function (SxF), satisfaction with sexual function 
(SSxF), and overall quality of life (OQoL). The 
MSQoL-54 item results are transformed linearly 
to 0-100 scores, and final scores are calculated by 
averaging items within the scales.

Statistical analyses

Statistical analyses were performed for patients 
satisfying all the inclusion criteria. Demograp-
hic parameters and other baseline characteristi-

cs were summarized. The Linkert method was 
adopted to assemble MSQoL-54 scale scores and 
the raw scores were transformed into 0-100 sca-
les. Mann-Witney and Kruskal Wallis tests were 
used for comparisons between sociodemograp-
hic and clinical characteristics and QOL scores. 
Linear  regression analyses were performed to 
evaluate prediction value of educational level 
and employment status in predicting MSQOL-54 
physical and mental composite scores, with a si-
gnificance level of p<0.05.

RESULTS

The mean age of patients at enrolment was 
39.88+/- 10.03 years; 69 (69%) patients were 
females and 31 (31%) were males. The majo-
rity of patients, 64  (64%) were married. The 
mean disease duration at enrolment was 9.39+/-
7.30 years. The majority of patients, 72 (72%) 
had relapsing-remitting MS at the time of en-
rolment, 25 (25%) had secondary progressive 
type while only three (3%) patients had primary 
progressive type of the disease. 

MSQQOL-54 
domain 

Median value of physical health com-
posite score (25th-75th percentile) pEmployed

(n=38)
Unemployed 

(n=62)

Physical function 60.00
(28.75-85.00) 

30.00
(10.00-55.00) 0.001

Role limitations-
physical

75.00
(0.00-100.00)

0.00
(0.00-25.00) <0.001

Role limitations
emotional

100.00
(33.33-100.00)

33.33
(0.00-66.67) <0.001

Pain 80.83
(52.92-95.00)

54.17
(31.67-76.67) 0.002

Emotional well-
being

72.00
(52.00-84.00)

60.00
(44.00-65.00) 0.001

Energy 56.00
(42.00-68.00)

48.00
(32.00-60.00) 0.014

Health perceptions 50.00
(33.75-65.00)

30.00
(15.00-50.00) <0.001

Social function 75.00
(54.17-91.67)

50.00
(25.00-66.67) <0.001

Cognitive function 82.50
(70.00-95.00)

70.00
(53.75-80.00) <0.001

Health distress 72.50
(53.75-86.25)

40.00
(20.00-60.00) <0.001

Overall quality 
of life

58.35
(50.00-73.35)

50.00
(36.65-60.00) 0.001

Sexual function 100.00
(62.49-100.00)

66.70
(33.00-91.68) 0.002

Satisfaction with
sexual function 

50.00
(50.00-75.00)

50.00
(25.00-50.00) 0.001

Change in health 25.00
(25.00-50.00)

25.00
(0.00-50.00) 0.017

Physical health 
composite score

66.70
(42.07-81.98)

39.47
(24.71-54.53) <0.001

Mental health 
composite score

72.60
(55.96-84.13)

45.33
(37.08-65.11) <0.001

Table 1. Multiple Sclerosis Quality of Life questionnaire 
(MSQOL)-54 scores according to employment status
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The mean EDSS score of all patients at enrolment 
was 3.57+/-1.73. In terms of education, 67 (67%) 
of patients had a high school degree, 23 (23%) 
had a college degree while only 10 (10%) had 
primary education. 
Regarding occupation, 38 (38%) patients were 
employed, six (6%) were students, 25 (25%)  pa-
tients were unemployed, and 31 (31%) retired.
Employed patients scored significantly higher than 
unemployed patients in all MSQOL-54 domains 
(Table 1). Employed patients had statistically si-
gnificant higher median value of physical health 
composite score (66.70 vs. 39.47; p<0.001) and 
mental health composite score (72.60 vs. 45.33; 
p<0.001) comparing to unemployed patients. 
Patients with college degree scored better than 
those with secondary and primary education in  
most domains, e.g. role limitations emotional, 
body pain, emotional well-being, health percepti-
ons, social function, cognitive function, health dis-
tress, overall quality of life, satisfaction with sexu-
al function, change in health-CH, physical health 
composite score-PHCS, mental health composite 

score-MHCS, but without statistically significant 
difference (p>0.05). Patients with secondary and 
primary education scored better than the group 
with college degree only in sexual function doma-
in, also without statistically significant difference 
(p>0.05) (Table 2). Patients with college degree 
had slightly higher median value of physical he-
alth composite score (49.36 vs. 45.30) and mental 
health composite score (66.74  vs. 55.62) compa-
ring to unemployed patients, without statistically 
significant difference (p>0.05).
Stepwise linear regression analysis examining 
the prediction value of  demographic and clini-
cal characteristics of all patients in predicting 
MSQOL-54 physical and mental health composi-
te scores is shown in Table 3.  Employment status 
proved its independent predictability of physi-
cal health composite score, PHCS (r2=0.105) 
and mental health composite score, MHCS 
(r2=0.076).

MSQOL-54 domain 

Median (25th-75th percentile)

pHigh school 
degree 
(n=23)

Primary and se-
condary school  

(n=77)

Physical function 35.00
(20.00-65.00)

40.00
(20.00-65.00) 0.130

Role limitations-
physical

0.00
(0.00-75.00)

0.00
(0.00-50.00) 0.170

Role limitations
emotional 66.67 

(0.00-100.00)
33.33 

(0.00-100.00) 0.115

Pain 68.33 
(40.00-100.00)

63.33 
(39.17-85.00) 0.112

Emotional well-being 72.00 
(52.00-76.00)

60.00 
(46.00-68.00) 0.099

Energy 52.00 
(36.00-64.00)

52.00 
(34.00-60.00) 0.221

Health perceptions 45.00 
(25.00-55.00)

40.00 
(20.00-55.00) 0.240

Social function 66.67 
(33.33-83.33)

58.33 
(33.33-75.00) 0.242

Cognitive function 80.00 
(65.00-95.00)

70.00 
(55.00-85.00) 0.061

Health distress 65.00 
(35.00-75.00)

55.00 
(25.00-75.00) 0.108

Overall quality of life 55.00 
(40.00-68.35)

50.00 
(43.33-65.85) 0.232

Sexual function 70.86 
(45.64-100.00)

83.35 
(41.43-100.00) 0.120

Satisfaction with
sexual function 

50.00 
(25.00-75.00)

50.00 
(25.00-75.00) 0.171

Change in health 25.00 
(25.00-50.00)

25.00 
(25.00-50.00) 0.253

Physical health 
composite score

49.36 
(32.38-70.93)

45.30 
(31.72-67.46) 0.131

Mental health 
composite score

66.74 
(47.39-80.29)

55.62 
(39.96-72.12) 0.102

Table 2. Multiple Sclerosis Quality of Life questionnaire 
(MSQOL)-54 scores according to education level

MSQOL-54 Significant predictors Eta squared R2

MSQOL-physical

Presence of pain 0.287 0.827
EDSS 0.271

Sphincteric disorders 0.186
Employment status 0.105

Disease type 0.104
Patient age 0.063

MSQOL-mental  

Presence of pain 0.139 0.598
Disease type 0.087

Employment status 0.076
EDSS 0.074

Table 3. Stepwise linear regression analysis: predictors of 
quality of life on the MSQOL-54

Eta squared, correlation ratio; EDSS, enabled disability status scale; 
R2, coefficient of determination;

DISCUSSION

The age and employment status of patients in this 
study is consistent with the fact that MS often 
strikes young adults and working people at the 
top of their careers and that increasing disability 
makes finding a job becomes more difficult (31). 
According to the literature, 67% of those diagno-
sed with MS for less than 5 years change job sta-
tus, and 45% switch to a different field; approxi-
mately 21% of patients with MS for less than 5 
years are unemployed, versus 92% of those with 
MS for at least 30 years (32). 
Patients with multiple sclerosis with good self-
rated health are more likely to be employed, even 
after adjusting for age, gender, education, functi-
onal disability, disease duration, depression and 
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anxiety (33). Studies with similar percentage of 
employed patients to this study showed statisti-
cal significant influence of employment on both 
physical and mental health composite scores 
(1,11). Employed patients in this study scored 
significantly higher than unemployed patients in 
all MSQOL-54 domains. In other studies with hi-
gher level of employment, employed patients did 
not scored significantly better in health percep-
tion and emotional well-being (18), and did not 
score significantly better in mental health doma-
ins at all (34). Those findings implicate higher in-
fluence of unemployment on mental health in this 
study that could be partially explained by poor 
mental health status among unemployed patients. 
Results from German study showed that in pati-
ents with minor motoric impairment, depressive 
symptoms seem to have a major impact on em-
ployment status (5). The lack of flexible working 
hours, inability to have flexible resting times at 
work, lack of understanding from colleagues and 
employers, as well as the personal attitude were 
main non-disease-specific reasons for early reti-
rement (5). 
Greater physical and cognitive disability, pro-
gression of disease, longer disease duration, and 
older age are considered to be the factors asso-
ciated with unemployment (35). Other studies 
on employment in MS have shown that those 
patients who remain employed have better self-
reported quality of life (1,36). Being employed 
was also positively associated with physical 
HRQOL (37) with findings that for MS patients, 
regardless of disability level, increased physical 
activity is related to better HRQOL in terms of 
energy, social functioning, mental and physical 
health (38). The results of this study clearly su-
ggest the importance of sustained employment 
after the MS diagnosis. The condition of being 
employed with a social role and salary seems to 
improve the QoL of patients diagnosed with MS. 
Employment rate among patients with MS is va-
riable, and can partly depend on economic status 
of different countries, as demonstrated by previo-
us studies (24, 39-41).
Majority of patients in this study had a high sc-
hool and college degree, which is in accordance 
with data from the literature indicating that more 
than 50% of MS patients have high school and 
college degree, while less than 5% have primary 

education only (42). In this study there was no 
statistically significant difference in HRQOL 
between patients with different educational  le-
vel, although the patients with college degree 
scored better than those with secondary and pri-
mary education in most domains except in sexu-
al function. This could be partially explained 
by stronger awareness of the disease and better 
coping ability with the challenges of a chronic 
disease among the patients with higher education 
level but still not significant and with no inde-
pendent predictability  in the group of patients 
with low employment rate. In an Italian study, 
educational level was shown to be a significant 
and independent predictor for the physical health 
composite score, pain, mental health composite 
score, physical health, role limitation - physical, 
cognitive function, social function, role limitati-
on – emotional domains of the MSQoL-54 (18). 
Less education was proved to be negatively asso-
ciated with mental HRQOL in other studies that 
were done in different countries (33,43). Taking 
these findings into account, a neurologist should 
encourage a patient to sustain from his/her usu-
al activity, either employment or studying. The 
clinician should stress the assertion that patients 
who continue working or studying have a better 
QoL (44). Mean scores for pain, role limitation 
– emotional, and social function domains of the 
MSQoL-54 were generally not clinically diffe-
rent among 185 patients with MS, as well as in 
the US population as a whole (44). Results from 
different studies have shown effects that coping 
skills of MS patients have on social and emotio-
nal adjustment and emphasized the need to provi-
de better information to the MS patients about the 
nature and evolution of multiple sclerosis. 
In conclusion, sustained employment and deve-
lopment of vocational rehabilitation programs 
for MS patients living in the country with high 
unemployment level is an important factor in im-
proving both physical and mental health outco-
mes in MS patients. 
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Utjecaj stupnja obrazovanja i statusa zaposlenosti na kvalitet 
života oboljelih od multiple skleroze 
Selma Šabanagić-Hajrić, Azra Alajbegović
Neurološka klinika, Klinički centar Univerziteta u Sarajevu 

SAŽETAK

Cilj  Evaluirati utjecaj stupnja obrazovanja i statusa zaposlenosti na kvalitet života oboljelih od multiple 
skleroze. 
Metode  U ispitivanje je uključeno 100 pacijenata s dijagnosticiranom multiplom sklerozom koji su 
liječeni na Neurološkoj klinici Kliničkog centra Univerziteta u Sarajevu. Kriteriji za uključenje bili su 
skor Proširene skale stupnja onesposobljenosti (EDSS) između 1,0 i 6,5, dob između 18 i 65 godina, te 
stabilni tok bolesti. Kvalitet života je evaluiran uz pomoć upitnika  kvaliteta života oboljelih od multiple 
skleroze (MSQoL-54). Mann-Whitneyev i Kruskal-Wallisov test su korišteni za usporedbe. Linearna 
regresiona analiza korištena je za procjenu signifikantnih prediktora fizičkog i mentalnog zbirnog skora 
kvaliteta života (MSQOL-54). 
Rezultati  Zaposleni pacijenti imali su više zbirne skorove fizičkog (54,85 vs. 37.90; p<0,001) i men-
talnog zdravlja (59,55 vs. 45,90; p<0,001). Zaposlenost se potvrdila kao neovisni prediktivni faktor 
fizičkog (r2=0,105) i mentalnog (r2=0,076) zbirnog skora kvaliteta života. Pacijenti koji imaju visoko 
obrazovanje imali su nešto veće srednje vrijednosti fizičkog (49,36 vs. 45,30) i mentalnog zbirnog skora 
(66,74  vs. 55,62) kvaliteta života u usporedbi s ostalim, ali bez statističke značajnosti. 
Zaključak  Zaposlenost se pokazala kao značajan faktor pozitivnog utjecaja na kvalitet života oboljelih 
od multiple skleroze. Viši stupanj obrazovanja može utjecati na bolji kvalitet života, ali bez značajne 
prediktivne vrijednosti. Zadržavanje statusa zaposlenosti i razvoj profesionalnih rehabilitacionih pro-
grama za pacijente oboljele od multiple skleroze koji žive u zemlji s visokim stupnjem nezaposlenosti 
jeste važan faktor u poboljšanju njihovog kako fizičkog, tako i mentalnog zdravlja. 
Ključne riječi: kvalitet života, fizičko zdravlje, mentalno zdravlje


