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Abstract

Background: Patients with multiple sclerosis (MS) report lower health-related quality of life 

(HRQoL) than other chronic disease populations. This study aims to identify risk factors of 

mailto:georges.r.hatem@gmail.com


relapsing or remitting multiple sclerosis (RRMS) and assess its impact on HRQoL in Lebanese 

MS patients.

Patients and methods: A three-month case-control study was performed among 75 RRMS case 

patients recruited from two clinics in Beirut and 225 controls from the general population.

Results: Heavy cigarette smoking, moderate and heavy waterpipe smoking, vitamin D 

deficiency, cardiovascular disease, and psychological disorders were significantly associated with

RRMS. Linear regression showed that the multiple sclerosis international quality of life global 

index significantly decreased with the number of relapses, the incomplete recovery between 

relapses, and the psychological disorder. Higher-income and physical activity had a positive 

effect on QoL.

Conclusions: Findings of this study highlighted the risk factors of RRMS, which can be used for 

informed decision-making and targeted awareness campaigns. Other factors affecting the HRQoL

of MS patients should be considered to improve their experience throughout and after treatment.
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Introduction

Multiple sclerosis (MS) is a chronic inflammatory demyelinating disease of the central 

nervous system characterized by various symptoms [1]. It is the most common neuro-

immunological disorder and among the leading causes of disability in young adults [2]. 

Relapsing-remitting MS (RRMS) is the most common subtype characterized by relapses followed

by partial or complete recovery [3]. There is an estimated global prevalence of 36 MS cases per 

100000 persons, affecting approximately 2.8 million people worldwide [4]. The disease can occur

at any age, but it primarily affects young adults with a peak age at onset between 20–40 years of 

age [1]. Women are more likely to develop MS than men, with at least twice a higher prevalence 

that can reach 3 or 4 females to 1 male in some countries [4].

The exact etiology of MS is unknown. Pathogenic mechanisms underlying its 

development have yet to be identified. It involves complex interactions between individual 

genetic susceptibility and environmental factors. The genetic contribution could explain only 

20% to 30% of MS heritability [5]. The remainder is likely due to environmental risk factors or 

genetic-environment interactions [6]. The risk factors include vitamin D deficiency [7], low 

sunlight exposure [8], Epstein-Barr virus seropositivity [9], infectious mononucleosis [10], 

smoking [11], and obesity [12].

Living with MS impacts patients’ quality of life (QoL) by interfering with the ability to 

work, pursue leisure activities, and undertake daily life tasks [13]. Health-related quality of life 

(HRQoL) is a narrower concept. It is defined by the Center for Disease Control and Prevention 

(CDC) as “an individual’s or group’s perceived physical and mental health over time” [14]. The 

construct HRQoL is subjective and includes physical and occupational functions, psychological 

and social domains [15]. In recent decades, HRQoL measurements are becoming increasingly 

important to evaluate disease progression, treatment response, and level of assistance required by 

MS patients [16]. It can help clinicians improve knowledge about the determinants of QoL 

changes and their potential predictive role on disability. Clinicians can assess QoL to check 

whether interventions have been as effective from the patient’s point of view as from the 

clinician’s and to determine whether further action is needed. In practice, MS-specific 

questionnaires are more appropriate due to a better ability to discern QoL differences in patients 



than the 36-item short form which is a generic instrument [17]. Several disease-specific QoL 

measures have been validated for MS patients, including the MS International QoL (MusiQoL) 

questionnaire [18]. It is a well-validated MS-specific, self-administered, multidimensional, 

patient-based HRQoL instrument, which assesses different MS-related domains: activities of 

daily living, psychological wellbeing, symptoms, relationships, sentimental and sexual life, 

coping, and rejection [19].

In Lebanon, the prevalence of MS was found to be 62.91 people per 100,000 people 

classifying it as a moderate to high-risk area for MS [20]. Few studies examined predictors of 

RRMS and MS patients’ HRQoL. Identification of predictors that reduce QoL can help determine

which action has more impact, particularly due to the recent prioritization of treatments recently 

[21]. Therefore, this study aims primarily to identify the risk factors of RRMS and to assess its 

impact on patients’ HRQoL.

Patients and methods

Study design

This observational case-control study was performed over three months (August to 

October 2021). Cases were selected from patients visiting two neurology clinics in Beirut, 

Lebanon, and controls were randomly selected from the general population with a case: control 

ratio of 1:3. The scheme of this study maintained the total anonymity and confidentiality of the 

participants. Written informed consent was obtained from both physicians and participants before

starting the data collection.

Study population

Lebanese MS patients of both genders were included in this study if they (1) were above 

18 years; (2) had a confirmed RRMS diagnosis according to the 2010 McDonald diagnostic 

Criteria [22], and (3) were maintained on a disease-modifying treatment for at least 3 months. 

Matched controls were randomly selected from patients visiting different community pharmacies 

in Beirut during the same study period. Patients who were previously diagnosed with any other 

neurological disease or cancer, those with any cognitive impairment, or were pregnant were 

excluded from the study.



Data collection

Data were collected using a structured questionnaire in face-to-face interviews. The 

medical information was retrieved from the patients ’medical charts. The questionnaire was 

administered in Arabic, the official language in Lebanon, and included four parts: (1) socio-

demographic characteristics including sex, age, body mass index, marital status, educational level

and monthly income; (2) lifestyle data such as smoking status, caffeinated drinks and alcohol 

consumption, involvement in sports activities and work status; (3) past medical history and MS 

clinical data related to the onset of MS [duration of disease, number of relapses, incomplete 

recovery between relapses, expanded disability status scale (EDSS) and medications]; (4) MS-

related complications and other co-morbidities (cardiovascular diseases, diabetes mellitus, 

psychological disorders, family history of MS, vitamin D deficiency, infectious mononucleosis, 

childhood and adolescent obesity).

Quality of life assessment

QoL of MS patients was assessed using an Arabic version of the MusiQoL questionnaire 

(version 5.4) [19] after obtaining approval from the publisher. This questionnaire is shorter than 

other similar tools and its psychometric properties have been assessed in the Lebanese population

[23]. It consists of 31 items describing nine dimensions of HRQoL that are specific to MS 

patients: Activities of daily living (ADL), Psychological wellbeing (PWB), Symptoms (SPT), 

Relationships with friends (RFriends), Relationships with family (RFamily), Sentimental and 

sexual life (SSL), Coping (COP), Rejection (Reject) and relationship with the healthcare system 

(RHealth). The global index “MusiQol index” is calculated from these nine dimension scores. 

The nine dimensions scores and the global index are linearly transformed and standardized on a 

0–100 scale. A higher score indicates a better HRQoL. The English version of the MusiQoL is 

known to have good reliability, with Cronbach’s alpha coefficients (a) ranging from 0.68 to 0.92 

[19].

Statistical analysis

The sample size was calculated using Epi-info 7, assuming a type  error of 5%, a study Ⅰ

power of 80%, and a confidence interval of 95%. Previous literature provided a frequency of 

exposure of about 0.25 in the control group [24]. The minimal sample necessary to show a 2.5-

fold increase in the risk of MS consisted of 55 cases and 163 controls with a case/control ratio of 



1:3. Data were entered and analyzed using Statistical Package for Social Sciences version 28 

(SPSS Inc., Chicago, IL, USA). Data were normally distributed and converged to their expected 

values based on the skewness and kurtosis [25]. Descriptive analyses were performed to present 

the distribution of the sociodemographic characteristics of the patients, their lifestyle behaviors, 

and their medical history. Categorical variables were presented in frequencies and percentages, 

while continuous variables were presented using means and standard deviations. Bivariate and 

multivariate analyses were conducted to identify the risk factors of MS using MS as the 

dependent variable. Bivariate analysis of qualitative variables was done using the chi-square test 

or Fisher exact test. However, the effect of quantitative variables was determined using the 

student-T test. In addition, a forward logistic regression was performed and included all the 

independent variables with p-values < 0.2 in the bivariate model. The Hosmer-Lemeshow test, 

and omnibus test checked the model adequacy.

Similarly, a bivariate analysis was conducted for the global index score and each of the 

MusiQoL dimension scores. For continuous variables, Pearson’s correlation test was used. For 

categorical variables, the student T-test or ANOVA in case of a normal distribution and equality 

of variances were used; however, in case one of these two conditions is not satisfied, we used the 

Mann-Whitney U test or Kruskal-Wallis H test. Multivariate analysis using linear regression was 

carried out for the MusiQol index and its nine dimensions to determine predictive factors 

affecting the HRQoL. Conditions of normality, linearity and homoscedasticity were checked. A p-

value < 0.05 was considered significant in all tests.

Results

Socio-demographic characteristics of the study population

Three hundred patients were recruited, of whom 75 were diagnosed with RRMS and 225 

were controls. The characteristics of the study population are described in Table 1. Most 

participants were females in both MS and control groups (74.7% and 57.3% respectively, p = 

0.009). The ratio of males/females in the MS group was approximately 1:3. Significant 

differences were observed in terms of age (p = 0.039) and BMI classes (p = 0.033). The 

percentages of participants aged between 31–40 and overweight individuals were significantly 

higher in the MS group (33.3% and 44.0% respectively) than in the control group (18.7% and 



31.6% respectively). No significant differences were found between cases and controls regarding 

marital status, education, and monthly income (p > 0.05).

Lifestyle characteristics

Table 2 shows that MS patients were more likely to be passive smokers (p = 0.001), 

waterpipe smokers (p = 0.004), moderate or heavy waterpipe smokers (p = 0.015), and moderate 

or heavy cigarette smokers (p = 0.003) with significantly higher percentages. A significant 

difference was seen in those control participants practicing sport (p = 0.005), the frequency and 

the duration of sport/week (p = 0.005 and p = 0.011 respectively). Alcohol consumption, intake of

caffeinated drinks, and shift work showed no significant differences.

Medical history

Compared with controls, MS patients were significantly more likely to have 

cardiovascular problems (p = 0.002), psychological disorders (p < 0.001), vitamin D deficiency 

(p < 0.001), and adolescent obesity (p = 0.002). However, family history of MS, childhood 

obesity and past medical history of infectious mononucleosis were not statistically significant 

between the two groups (Table 3).

Clinical characteristics of multiple sclerosis patients

At the time of the study, MS patients had a mean disease duration of 59.52 ± 48.2 months 

and a mean EDSS of 1.65 ± 1.3. The mean age at the onset of MS was 32.68 ± 10.42 years with a

peak at 22–40 years old. Around half of the patients experienced 2–5 relapses (50.7%) and 

reported incomplete recovery between relapses (56%). As for MS therapies, all patients 

maintained Disease Modifying Therapies (DMTs) with 62.7% on interferon beta (INF-β), 20% on

Rituximab, and 16% on Fingolimod (Table 4).

Health-related quality of life score

Figure 1 represents the mean ± SD for the MusiQoL index and the nine dimensions of this

score. The overall index was 72.95 ± 14.35 out of a possible 100. Patients’ HRQoL was most 

impaired in the RFriends dimension followed by PWB and ADL dimensions, and the least 

impaired in the RHealth dimension.

Variables associated with health-related quality of life



The MusiQoL score was highly significantly associated with several sociodemographic, 

lifestyle, and clinical variables (Supplementary Table A1 and A2). Younger age (p = 0.001), 

employment (p < 0.001), sports activity (p < 0.001), a higher monthly income (> 2 million LBP) 

or a higher education (p < 0.001), and a decreasing number of relapses (p < 0.001) were 

significantly associated with higher HRQoL. Reduced HRQoL was significantly associated with 

incomplete recovery between relapses (p < 0.001), concomitant physical comorbidity (p < 0.001),

psychological disorder (p = 0.001), higher EDSS (p < 0.001), and higher disease duration (p < 

0.001).

As for gender, women scored higher on the RFriends dimension (p = 0.014) than men, 

while men scored higher on the PWB (p < 0.001) and COP (p = 0.046) dimensions. Marital status

was significantly associated with ADL (p = 0.021) and PWB (p = 0.020) dimensions. Smoking 

cigarettes and waterpipe use were significantly associated with reduced scores in RFriends and 

ADL respectively (p = 0.010). However, alcohol consumption was not statistically significant 

when associated with the MusiQoL score. Contrarily, the intake of caffeinated drinks showed 

significantly higher scores in the ADL dimension (p = 0.033). Sports activity was associated with 

increased considerably ADL (p < 0.001), PWB (p = 0.005) and other dimensions except for COP 

and SPT.

Furthermore, EDSS, disease duration and the number of relapses were negatively 

correlated with approximately all dimensions (p < 0.005). Patients with psychological disorders 

or physical comorbidity reported lower scores in some dimensions such as ADL (p = 0.004, p < 

0.001 respectively), SSL (p = 0.006, p = 0.001 respectively) and Reject (p = 0.042, p = 0.040 

respectively). Significant differences in the ADL (p = 0.038) and RFriends (p = 0.039) 

dimensions were noted between different prescribed DMTs.

Predictors of multiple sclerosis

Table 5 displays the predictors of RRMS performed on all cases and controls. Vitamin D 

deficiency (ORa = 8.09; p< 0.001), heavy cigarette smoking (in comparison with non-smokers; 

ORa = 5.24, p = 0.001), moderate (ORa = 3.58; p = 0.013) and heavy (ORa = 4.06; p = 0.013) 

waterpipe smoking (in comparison with non-smokers), passive smoking (ORa = 2.56; p = 0.010),

psychological disorders (ORa = 5.47; p = 0.001), and cardiovascular disease (ORa = 4.47; p = 

0.006) were the variables significantly associated with RRMS.



Predictors of the MusiQoL score

In the multivariable linear regression (Table 6) estimating the overall MusiQoL Index, 

results showed that “incomplete recovery between relapses” was the most significant predictor of 

the MusiQoL index (β = –8.93, p = 0.001). The higher number of relapses (β = –1.65, p = 0.004) 

or psychological disorders (β= -7.73, p=0.002) were also inversely correlated to the MusiQoL 

index. Moreover, higher monthly income (> 2 million LBP, compared with lower income of < 2 

million LBP) (β = 7.29, p = 0.002), and sports activity (β = 6.59, p = 0.015) were associated with 

a higher overall HRQoL score.

While estimating the dimensions of MusiQoL, sports activity (β = 8.02, p = 0.023) was 

positively associated with the ADL dimension. However, higher EDSS (β = –8.57, p < 0.001), 

higher number of relapses (β = –2.78, p = 0.002), incomplete recovery between relapses (β = –

13.47, p < 0.001), having psychological disorder (β = –7.36, p = 0.022) and taking Fingolimod 

(compared to INF-β) (β = –14.23, p < 0.001) were inversely related to ADL. However, the PWB 

dimension was inversely associated with psychological disorder and incomplete recovery 

between relapses (β = –18.17, p < 0.001; β = –8.79, p = 0.019 respectively), and positively 

associated with sport activity (β = 9.37, p = 0.038)and gender (β = 22.55, p < 0.001).

As for the SPT dimension, factors such as high monthly income (> 2 million LBP) 

increased the dimension (β = 11.21, p = 0.004), while being overweight or obese decreased it (β =

–7.51, p = 0.017). When examining the RFriends and RFamily dimensions, higher education 

level was positively associated with these two dimensions. Thus, incomplete recovery between 

relapses (β = –10.49, p = 0.005) and overweight or obesity (β = –10.26, p = 0.005) affected 

RFamily negatively. However, RFriends are inversely proportional to the number of relapses (β =

–5.59, p < 0.001).

A strong inverse association is noted between EDSS (β = –12.74, p < 0.001) and the SSL 

dimension. This dimension is also decreased with psychological disorders (β = –14.18, p = 

0.004), incomplete recovery between relapses (β = –14.34, p = 0.001) and smoking cigarettes (β 

= –12.26, p = 0.038). When exploring the COP dimension, only incomplete recovery between 

relapses (β = –11.85, p = 0.011) was found to be a predictor; those who have complete recovery 

have higher coping scores. For the Reject dimension, predictors were: the number of relapses, 

having a partner, sports activity and incomplete recovery between relapses. Finally, the higher 



EDSS (β = –2.64, p = 0.009) and incomplete recovery between relapses (β = –6.36, p = 0.018) 

negatively affect the RHealth dimension.

Discussion

The objectives of this study were to identify the risk factors of RRMS and to assess 

predictive factors of HRQoL in RRMS Lebanese patients. This study showed that vitamin D 

deficiency, cardiovascular disease, psychological disorder, active smoking, and exposure to 

passive smoking were associated with an increased risk of RRMS. In addition, the association 

between smoking and MS seems to be dose-dependent because heavy waterpipe smokers have a 

higher risk than moderate waterpipe smokers. Our results are concordant with those of other 

studies that identified smoking [11] and , Vitamin D deficiency [7] as risk factors for MS. There 

was no clear indication of cardiovascular and psychological diseases being risk factors for 

RRMS, but as these comorbidities are common in MS patients, further investigation is needed. 

Our results confirm in part findings of the pilot study conducted in Lebanon [26] showing that 

MS patients had higher Epstein-Barr virus seropositivity, lower vitamin D levels, and were more 

likely to be overweight and heavy smokers.

This study showed that there is a female predominance versus male in the MS group 

which is consistent with the literature [4]. However, the female sex was not significantly 

associated with MS in multivariate analysis, possibly because the percentage of females was also 

high in the control group.

In contrast with other studies that have suggested a higher risk of MS associated with a 

family history of MS [27], shift work [28], infectious mononucleosis [10], childhood and 

adolescent obesity [29, 30], we did not observe any role of these variables in predicting the risk 

of MS. Our results may not truly indicate the effect of infectious mononucleosis on the risk of 

MS because we relied on the memory of patients in this question without performing the 

confirmation test. Moreover, this study showed that several socio-demographic, lifestyle, and 

clinical characteristics were significant predictors of HRQoL. In our study, we have used the 

MusiQoL survey which is a valid tool for the assessment of the HRQoL of MS patients in 

Lebanon [23]. Results of the linear regression reported that more relapses and incomplete 

recovery between them, linked to disease severity, and psychological disorders affect HRQoL 



negatively, while high income and sports activity have a positive impact on HRQoL. These 

findings are in agreement with previous studies concerning disease severity [31], income, sports 

activity [32], and psychological comorbidity. In addition, depression has frequently emerged as 

one of the most important predictors of QoL [33].

Furthermore, EDSS score and gender were significantly associated with a worse MusiQoL

index in some dimensions, which is in line with previous studies [23, 34]. Thus, MS had less 

impact on males’ PWB. Research showed higher morbidity among women due to acute and 

chronic physical and mental health conditions [35], which could explain this finding. A similar 

study conducted among primary care patients with multimorbidity also reported a higher HRQoL 

among men than women [36].

Our results also showed that a BMI of > 25 kg/m2 (overweight or obese) was associated 

with a worse QoL in the SPT and RFamily dimensions. Obesity can make symptoms of MS more

severe and harder to deal with, trigger more frequent relapses and also accelerate the progression 

of MS towards increasing disability [30]. As for DMTs, the use of fingolimod (in comparison 

with INF-β) was significantly associated with worsening of ADL. However, in the PERFORMS 

study [37], fingolimod showed a greater positive effect than the other DMTs on the ADL 

dimension. Therefore, further investigation is needed. We did not find any role of age or the 

disease duration in the prediction of QoL. Previous studies have reported contradictory results 

with the regards to their influence. D’Alisa et al. [38] reported that age and disease duration were 

not found to be significant determinants of HRQoL. However, older age was significantly 

correlated with a worse HRQoL in previous studies [34, 39], and duration of illness was 

impacting most of the dimensions in a longitudinal study [39].

This study has several strengths. First, to our knowledge, this is the first study that 

assesses the impact of lifestyle characteristics in addition to other sociodemographic and clinical 

characteristics on the QoL of MS patients in Lebanon. A second strong point of the study is the 

use of the MusiQoL questionnaire, which is specific for MS and is much shorter than many other 

MS-specific instruments. Thirdly, the use of a control group in the assessment of risk factors of 

MS added value to our results. Some limitations can be pointed out in our study. Data was 

collected from an outpatient clinic and did not take into account inpatients. Furthermore, MS 

patients were identified from two clinics located in Beirut, and thus, the study may represent 



mainly the RRMS patients living in Beirut. There could also be a possibility of recall bias by 

participants during data collection. Social desirability bias might have influenced responses. 

Respondents may provide socially acceptable responses.

Conclusions

Multiple sclerosis is a multifactorial disease with both environmental acquired and 

genetic-related risk factors. In addition to its clinical and economic consequences, MS can affect 

patients’ HRQoL.

Our study confirmed that moderate waterpipe smoking or heavy smoking (cigarette and 

waterpipe), passive smoking, vitamin D deficiency, and the presence of cardiovascular diseases 

or psychological disorders are risk factors for MS. Identifying MS risk factors is crucial to initiate

awareness about this disabling disease among the Lebanese population especially that MS is 

associated with a considerable effect on the patients’ HRQoL. Moreover, this study showed that 

incomplete recovery between relapses, a higher number of relapses, and psychological disorder, 

hurt MS patients’ HRQoL, whereas, high income and sports activity were associated with 

increased HRQoL, concluding that HRQoL should be assessed regularly and frequently in RRMS

patients and predictor factor should be taken into consideration in further studies.
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Table 1. Multiple sclerosis and related sociodemographic characteristics

Characteristics Cases  [n

(%)]

N = 75

Controls [n (%)]

N = 225

p-

value

Gender

Male

Female

19 (25.3%)

56 (74.7%)

96 (42.7%)

129 (57.3%)

0.009

Age class [years]

18–30

31–40

41–50

> 50

25 (33.3%)

25 (33.3%)

9 (12.0%)

16 (21.3%)

100 (44.4%)

42 (18.7%)

40 (17.8%)

43 (19.1%)

0.039

BMI class

Underweight

Normal

Overweight

Obese

0 (0.0%)

30 (40.0%)

33 (44.0%)

12 (16.0%)

6 (2.7%)

125 (55.6%)

71 (31.6%)

23 (10.2%)

0.033

Marital status

Single

Married

Divorced/widowed

20 (26.7%)

50 (66.7%)

5 (6.7%)

73 (32.4%)

146 (64.9%)

6 (2.7%)

0.213

Educational level

Illiterate

Primary/Elementary

Secondary

University

12 (16.0%)

3 (4.0%)

39 (52.0%)

21 (28.0%)

22 (9.8%)

27 (12.0%)

99 (44.0%)

77 (34.2%)

0.073

Monthly income

< 675 000 LP

675 000–1 million LP

1 million–2 million LP

> 2 million LP

0 (0.0%)

4 (5.3%)

42 (56.0%)

29 (38.7%)

8 (3.6%)

28 (12.4%)

107 (47.6%)

82 (36.4%)

0.102

LP — Lebanese pound



Table 2. Multiple sclerosis and related lifestyle characteristics

Characteristics Cases [n (%)]

N = 75

Controls  [n

(%)]

N = 225

p-value

Active smoking

No

Yes

33 (44.0%)

42 (56.0%)

133 (59.1%)

92 (40.9%)

0.023

Cigarette smokers

Light smokers

Moderate smokers

Heavy smokers

0 (0.0%)

5 (25.0%)

15 (75.0%)

20 (33.3%)

13 (21.7%)

27 (45.0%)

0.003

Waterpipe smokers

Light smokers

Moderate smokers

Heavy smokers

0 (0.0%)

13 (56.5%)

10 (43.5%)

8 (21.1%)

18 (47.4%)

12 (31.5%)

0.015

Passive smoking

No

Yes

18 (24.0%)

57 (76.0%)

105 (46.7%)

120 (53.3%)

0.001

Alcohol drinking

No

Yes

Ex-alcoholic

71 (94.7%)

3 (4.0%)

1 (1.3%)

203 (90.2%)

19 (8.4%)

3 (1.3%)

0.444

Intake of caffeinated drinks

No

Yes

9 (12.0%)

66 (88.0%)

18 (8.0%)

207 (92.0%)

0.295

Sport activity

No

Yes

59 (78.7%)

16 (21.3%)

136 (60.4%)

89 (39.6%)

0.005

Sport (times/week)

0

< 5

≥ 5

59 (78.7%)

15 (20%)

1 (1.3%)

136 (60.4%)

65 (28.9%)

24(10.7%)

0.005

Duration of sport/week (min)

0

< 150

≥ 150

59 (78.7%)

6 (8.0%)

10 (13.3%)

136 (60.4%)

47 (20.9%)

42 (18.7%)

0.011

Shift work

No

Yes

68 (90.7%)

7 (9.3%)

210 (93.3%)

15 (6.7%)

0.443

p-values in bold are significant



Table 3. Multiple sclerosis and health related variables

Variables Cases  [n

(%)]

N = 75

Controls  [n

(%)]

N = 225

p-value

Cardiovascular problems

No

Yes

62 (82.7%0

13 (17.3%)

211 (94.2%)

13 (5.8%)

0.002

Psychological disorders

No

Yes

54 (72.0%)

21 (28.0%)

219 (97.8%)

5 (2.2%)

< 0.001

Family history of MS

No

Yes

69 (92.0%)

6 (8.0%)

216 (96.0%)

9 (4.0%)

0.190

Vitamin D deficiency

No

Yes

18 (24.0%)

57 (76.0%)

138 (61.3%)

87 (38.7%)

< 0.001

Infectious

mononucleosis

No

Yes

75 (100%)

0 (0%)

224 (99.6%)

1 (0.4%)

0.438

Childhood obesity

No

Yes

68 (90.7%)

7 (9.3%)

208 (92.4%)

17 (7.6%)

0.623

Adolescent obesity

No

Yes

58 (77.3%)

17 (22.7%)

205 (91.1%)

20 (8.9%)

0.002

Additional non-significant variables (p-value > 0.05): hypertension (p-value = 0.079); dyslipidemia (p-value = 0.321); diabetes (p-

value = 0.100); arthritis (p-value =1.0); respiratory disease (p-value = 0.306); p-values in bold are significant



Table 4. Clinical characteristics of Multiple sclerosis patients (N = 75)

Characteristics n (%)

Age at onset [years] 19–30

31–40

41–50

> 50

37 (49.3%)

22 (29.3%)

12 (16.0%)

4 (5.3%)
Number of relapses 1

2–5

> 5

23 (30.7%)

38 (50.7%)

13 (17.3%)
Incomplete

recovery

between relapses

No

Yes

33 (44%)

42 (56%)

Current DMTs Interferon β

Fingolimod

Rituximab

Cladribine

47 (62.7%)

12 (16%)

15 (20.0%)

1 (1.3%)
Characteristics Mean ± SD
Disease duration in months 59.52 ± 48.2
EDSS 1.65 ± 1.3

DMTs — disease modifying therapies, EDSS — expanded disability status scale



Table 5. Multiple sclerosis risk factors in the study Lebanese population

Predictors ORa CI (95%) p-value
Vitamin D deficiency 8.09 3.71; 17.62 < 0.001
Heavy cigarette smokers 5.24 1.90; 14.40 0.002
Moderate waterpipe smokers 3.58 1.33; 9.83 0.013
Heavy waterpipe smokers 4.06 1.43; 12.18 0.013
Passive smoking 2.56 1.25; 5.25 0.010
Cardiovascular disease 4.47 1.52; 13.16 0.006
Psychological disorder 5.47 2.10; 14.27 0.001

ORa — adjusted odds ratio, CI — confidence interval



Table 6. Predictors of the MusiQoL score and its dimensions in the study Lebanese 

population

Predictors Unstandardiz

ed β

Standardi

zed β

CI

(95%)

p

-value

M
U

S
IQ

O
L Number of relapses –1.65 –0.27 –2.75;  –

0.55

0.

004
Incomplete  recovery  between

relapses

–8.93 –0.31 –13.89; –

3.97

0.

001
Psychological disorders –7.73 –0.25 –12.58; –

2.88

0.

002
Monthly  income  (>  2  million

LP)

7.29 0.25 2.80;

11.78

0.

002
Sport activity 6.59 0.19 1.31;

11.88

0.

015

A
D

L EDSS –8.57 –0.45 –11.10;  –

6.04

<

0.001
Incomplete  recovery  between

relapses

–13.47 –0.26 –20.24; –

6.89

<

0.001
Number of relapses –2.78 –0.25 –4.47;  –

1.08

0.

002
Taking fingolimod/INF-β –10.23 –0.16 –18.77; –

3.69

<

0.001
Psychological disorder –7.36 –0.13 –13.61; –

1.12

0.

022
Sport activity 8.02 0.13 1.14;

14.90

0.

023

P
W

B Gender 22.55 0.44 14.21;

30.88

<

0.001
Pshychological disorders –18.17 –0.37 –26.39; –

9.95

<

0.001
Incomplete  recovery  between

relapses
–8.79 –0.19 –16.07; –

1.51
0.

019
Sport activity 9.37 0.17 0.53;

18.22

0.

038

S
P

T Monthly income 11.21 0.32 3.80;

18.62

0.

004
Overweight or obese –7.51 –0.22 –14.84; –

0.188

0.

045

R
F

ri
en

d
s Education (university) 30.64 0.42 16.98;44.

31

<

0.001
Number of relapses –5.59 –0.39 –8.23;  –

2.95

<

0.001

R
F Incomplete  recovery  between –10.49 –0.29 –17.08; – 0.



am
il

y relapses 3.35 005

Overweight or obese –10.26 –0.28 –17.39; –

3.13

0.

005
Education (university) 9.36 0.24 1.17;

17.55

0.

026

 S
S

L EDSS –12.74 –0.53 –17.82; –

7.67

<

0.001
Incomplete  recovery  between

relapses

–14.34 –0.24 –25.36; –

3.32

0.

001
Psychological disorder –14.18 –0.18 –26.62; –

2.74

0.

004
Smoking cigarette –12.26 –0.18 –23.78; –

0.73

0.

038

C
O

P Incomplete  recovery  between

relapses

–11.85 –0.29 –20.85; –

2.95

0.

011

R
ej

ec
t

Number of relapses –2.94 –0.33 –4.76;  –

1.11

0.

007
Having a partner 18.86 0.44 11.90;

26.93

<

0.001
Sport activity 12.15 0.24 2.87;

21.28

0.

011
Incomplete  recovery  between

relapses

–9.24 –0.22 –17.57; –

0.91

0.

030

R
H

ea
lt

h EDSS –2.64 –0.35 –4.59;  –

0.69

0.

009
Incomplete  recovery  between

relapses

–6.36 –0.27 –  11.61;

–1.11

0.

018
ADL — activities of daily living; PWB — psychological wellbeing; SPT — symptoms; RFriends — relationships with friends; RFamily —

relationships with family; SSL — sentimental and sexual life; COP — coping; reject — rejection; RHealth — relationship with healthcare system;

EDSS — expanded disability status scale; LP— Lebanese pound; INF-β— interferon beta; CI— confidence interval



0.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0

Figure 1. Mean with standard deviation of the nine dimensions and the overall score of the MusiQoL

ADL — activities of daily living; PWB — psychological wellbeing; SPT — symptoms; RFriends — relationships with friends;

RFamily — relationships with family;  SSL — sentimental and sexual  life;  COP — coping; reject — rejection; RHealth —

relationship with healthcare system; SD — standard deviation


