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Abstract
Background  Late-onset multiple sclerosis (LOMS), defined as the development of MS after the age of 50, has shown 
a substantial surge in incidence rates and is associated with more rapid progression of disability. Besides, studies have 
linked tobacco smoking to a higher chance of MS progression. However, the role of smoking on the risk of developing 
LOMS remains unclear. This study aims to evaluate the possible association between lifetime exposure to cigarette 
and waterpipe smoking, drug abuse, and alcohol consumption and the risk of LOMS.

Methods  This population-based case-control study involved LOMS cases and healthy sex and age-matched controls 
from the general population in Tehran, Iran. The primary data for confirmed LOMS cases were obtained from the 
nationwide MS registry of Iran (NMSRI), while supplementary data were collected through telephone and on-site 
interviews. Predesigned questionnaire for multinational case-control studies of MS environmental risk factors was 
used to evaluate the LOMS risk factors. The study employed Likelihood ratio chi-square test to compare qualitative 
variables between the two groups and utilized two independent sample t-test to compare quantitative data. 
Adjusted odds ratio (AOR) for age along with 95% confidence intervals (CI) were calculated using matched logistic 
regression analysis in SPSS 23.

Results  Totally, 83 LOMS cases and 207 controls were included in the analysis. The female to male ratio in the cases 
was 1.5: 1. The mean ± SD age of 83 cases and 207 controls was 61.14 ± 5.38) and 61.51 ± 7.67 years, respectively. The 
mean ± SD expanded disability status scale (EDSS) score was 3.68 ± 2.1. Although the results of waterpipe exposure 
had no significant effect on LOMS development (P-value: 0.066), ever cigarette-smoked participants had a significantly 
higher risk of developing LOMS than those who never smoked (AOR: 2.57, 95% CI: 1.44–4.60). Furthermore, people 
with a history of smoking for more than 20 years had 3.45 times the odds of developing MS than non-smokers. Drug 
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Introduction
Multiple sclerosis (MS) is a chronic autoimmune demye-
linating disease that affects the central nervous system by 
infiltration of immune cells and inflammatory demyelin-
ation of white matter [1]. Considered the most common 
chronic demyelinating disorder, MS leads to disability 
and a significant decline in quality of life, especially in 
young individuals [2]. Although the exact etiology is 
still unclear, research has increasingly focused on iden-
tifying potential risk factors that may contribute to its 
development and progression. Factors such as previous 
EBV infection, vitamin D deficiency, obesity, and smok-
ing have been proposed as potential risk factors for MS 
development [3].

The onset of MS usually occurs during the third to 
fourth decade of life [4]. However, some patients may 
experience symptoms beyond the age of 50 [5]. Recent 
studies have indicated that late-onset multiple sclerosis 
(LOMS) is more prevalent than previously believed, with 
estimates ranging between 4% and 9.4%. These findings 
challenge the notion that LOMS is of rare occurrence [6, 
7]. In light of existing literature, progressive patterns of 
MS are more common in LOMS patients [8, 9]. More-
over, the diagnosis of LOMS can be challenging for clini-
cians, as many diseases in the elderly may present with 
similar characteristics [10]. This highlights the impor-
tance of early diagnosis, understanding the disease char-
acteristics, and identifying its associated risk factors.

In the past few years, emerging epidemiological 
research has suggested a possible link between smok-
ing and MS. Cigarette smoking amplifies inflamma-
tory responses, diminishes specific components of the 
immune system, and enhances the propensity for infec-
tion [11]. Previous studies have also hinted at a pos-
sible connection between smoking and MS through the 
presence of low serum vitamin D levels and inadequate 
dietary vitamin D intake among smokers [12]. The dura-
tion and intensity of smoking play significant roles in 
the dose-dependent risks associated with MS, and the 
adverse effects gradually decline upon smoking cessation 
[13, 14]. Waterpipe smoking has also been recognized as 
a risk factor for the development of MS [15]. Notably, the 
role of alcohol consumption in MS remains debated, with 
studies supporting both risk and protective viewpoints 

[12, 16]. Some recent studies have also mentioned sub-
stance use as a potential risk factor for MS, although 
specific details are not provided [15]. However, there is 
limited evidence regarding the risk factors associated 
with LOMS.

This study aims to explore the potential effect of 
tobacco smoking, alcohol consumption, and substance 
abuse as risk factors for LOMS.

Materials and methods
Study design
A population-based case-control study was carried out 
during 9 months from November 2022 to July 2023 in 
Tehran to investigate the potential risk factors of late-
onset MS. The study employed a hybrid approach, 
combining both in-person and remote data collection 
methods.

Participants
The source population of our study was all residents aged 
50 years and above residing in one of the 22 districts 
within the Tehran municipality for a minimum of two 
years. Cases were defined as confirmed LOMS patients 
according to the 2017 McDonald criteria, registered at 
our official MS registry, the nationwide MS registry of 
Iran (NMSRI) [17, 18]. Besides, controls were healthy 
individuals within the source population with no history 
of MS, selected randomly through an age-matched ran-
domization method from various areas of Tehran. Over-
all, 97 registered cases and 230 matched controls were 
contacted for further investigations and interview. Indi-
viduals with cognitive impairment or a lack of willingness 
to participate in the interview were excluded. Controls 
who presented any form of other neurological disease 
were also excluded.

Data collection
Clinical characteristics of LOMS cases were extracted 
from NMSRI to complete a structured questionnaire, 
designed specifically for multinational case-control 
research on environmental risk factors associated with 
MS [19]. Telephone interviews were also performed by 
four well-trained interviewers to gather supplementary 
data on the cases. Moreover, two interviewers conducted 

and alcohol abuse were both associated with LOMS in our study; of which opioids (AOR: 5.67, 95% CI: 2.05–15.7), wine 
(AOR: 3.30, 95% CI: 1.41–7.71), and beer (AOR: 3.12, 95% CI: 1.45–6.69) were found to pose the greatest risk of LOMS, 
respectively.

Conclusion  For the first time, we identified smoking, drug, and alcohol use as potential risk factors for LOMS 
development. According to the global increase in cigarette smoking and alcohol use, these findings highlight the 
importance of conducting interventional approaches for prevention.

Keywords  Late-onset multiple sclerosis, Risk factor, Cigarette smoking, Alcohol, Opium, Water pipe smoking
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a face-to-face interview with the general population as 
the control group, using the same questionnaire.

Exposure assessment
Participants were asked to fill out the study question-
naire comprising demographic items such as age, sex, 
marital status, the highest level of education, and self-
rated health status - scored from 1 (the lowest) to 5 (the 
highest)-, and their history of cigarette and waterpipe 
smoking, substance (opioids, cannabis, stimulants, hallu-
cinogen) use, and alcohol (whisky/vodka, beer, and wine) 
consumption across the life course.

The history of cigarette smoking was considered posi-
tive if the participant smoked cigarettes for at least 6 
months or more than 180 cigarettes in total. Substance 
use and alcohol consumption were positive if partici-
pants used them at least once per month for more than 
6 months, while for waterpipe it was considered at least 
once per week for more than 6 months [13, 20].

Statistical analysis
Quantitative data was described using mean and stan-
dard deviation, whereas qualitative data was described 
using number and percentage. Likelihood ratio chi-
square test was utilized to compare qualitative variables 
between two groups and two independent sample t-test 
was employed to compare quantitative data. Crude and 
adjusted odds ratio (OR) and 95% confidence interval 
(CI) were also used to check the effect size of indepen-
dent variables on dependent variables. All analyses were 

performed using Stata software version 14 and at a sig-
nificance level of 0.05.

Ethical considerations
Each participant was thoroughly informed about his/her 
role in the study as well as the purpose of the research, 
and their probable questions about the study were 
answered. All participants were required to give verbal 
consent to be informed that their personal information 
is kept secure. Those who were unwilling to take part in 
our study were excluded. The ethics committee at Teh-
ran University of Medical Sciences approved the current 
study by the code: IR.TUMS.NI.REC.1402.028. Further-
more, all the steps taken in this study adhere to the prin-
ciples outlined in the Declaration of Helsinki.

Results
Overall, 83 cases with LOMS and 207 controls were 
included. The demographic variables are compared 
between the two groups in Table  1. The mean ± SD 
expanded disability status scale (EDSS) score was 
3.68 ± 2.1 in cases. The results indicate that there was no 
significant difference between the two groups concern-
ing marital status (p = 0.444). Compared to the controls, 
the cases had less education (p = 0.030) and a lower mean 
self-rated health score (p = 0.001).

The frequency distribution of cigarette and waterpipe 
smoking is shown in Table  2. There was no significant 
difference in the frequency of waterpipe use between the 
two groups (6.0% vs. 4.3%). The frequency of ever ciga-
rette smoking in the case group was significantly higher 
than in the control group (36.1% vs. 18.8%), and after 
adjusting for age, the odds of MS in smokers were 2.57 
(95% CI: 1.44–4.60, p = 0.001) times that of non-smokers. 
In addition, the odds of developing MS in current smok-
ers were 4.33 (95% CI: 2.06–9.09, p = 0.001) times that 
of non-smokers, while those who quit smoking had no 
higher odds of developing MS compared to non-smokers 
(OR = 1.40, 95% CI: 0.62–3.17, p = 0.417). Subjects who 
had a history of smoking for more than 20 years had 3.45 
times higher odds of developing MS than non-smokers 
(95% CI: 1.82–6.90, p = 0.001). Passive smoking and its 
duration showed no significant difference between the 
two groups.

Table  3 depicts the association between substance 
and alcohol use and LOMS development. The preva-
lence of opium use in patients with LOMS was sig-
nificantly higher than in the control group (14.5% vs. 
2.9%), and after adjusting for age, the odds of develop-
ing MS in people with a history of opium use was 5.67 
(95% CI: 2.05–15.7, p = 0.001) times higher than those 
without a history. On the other hand, the prevalence of 
cannabis use in patients with LOMS were significantly 
lower (p-value = 0.025). There were no reports by any 

Table 1  Demographic characteristics of LOMS cases and general 
population controls
Variables LOMS Control P-value
Sex, N (%) Male 33 (39.8%) 84 (40.6%) 0.897

Female 50 (60.2%) 123 (59.4%)
Age, mean (SD) 61.14 (5.38) 61.51 (7.67) 0.690
Age at onset, mean (SD) 53.58 (4.09) - -
Age at diagnosis, mean (SD) 55.20 (4.39) - -
Marital 
status, N 
(%)

Single 2 (2.41%) 9 (4.43%) 0.444
Married 74 (89.16%) 169 (83.25%)
Widow 4 (4.82%) 19 (9.36%)
Divorced 3 (3.61%) 6 (2.96%)

Education, 
N (%)

Illiterate or pri-
mary school

18 (21.68%) 25 (12.13%) 0.030

Guidance school 9 (10.84%) 15 (7.28%)
High school 32 (38.55%) 67 (32.52%)
Associate’s or 
bachelor’s degree

21 (25.3%) 75 (36.41%)

Master’s degree 
and higher

3 (3.61%) 24 (11.65%)

Self-rated health status†; mean 
(SD)

3.0 (1.06) 3.7 (0.87) 0.001

SD: standard deviation, LOMS: late-onset multiple sclerosis, †The score for self-
rated health status ranged from 1–5
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of our participants regarding the use of stimulants or 
hallucinogens.

The prevalence of alcohol consumption was signifi-
cantly higher in the LOMS cases (24.1% vs. 11.6%). After 
adjusting for age, the results showed that the odds of 

developing MS in people with a history of alcohol con-
sumption were significantly higher than that of those 
without a history of alcohol consumption (OR = 2.45, 95% 
CI: 1.26–4.76, p = 0.008). Specifically, wine (OR = 3.30, 
95%CI: 1.41–7.71, P = 0.006) and beer consumption 
(OR = 3.12, 95%CI: 1.45–6.69, P = 0.003) were associated 
with an increased LOMS risk ( Table 4 and 5).

Discussion
The present population-based case-control study 
reported the characteristics of 83 LOMS patients and 207 
healthy controls in an Iranian population and assessed 
the possible role of exposure to cigarette and waterpipe 
smoking, drug abuse, and alcohol consumption in the 
risk of LOMS development. Since various risk factors 
can influence the age of onset and differ across various 
age groups, as well as different populations, we have 

Table 2  Association between smoking and waterpipe with LOMS
Variables LOMS

N (%)
Control
N (%)

Unadjusted OR (95% CI) P-value Adjusted OR* (95% CI) P-value

Waterpipe smoking Never 78 (94.0%) 198 (95.7%) 1 - 1 -
Ever 5 (6.0%) 9 (4.3%) 1.41 (0.45–4.34) 0.549 1.42 (0.46–4.39) 0.537

Cigarette smoking Never 53 (63.9%) 168 (81.2%) 1 1
Ever 30 (36.1%) 39 (18.8%) 2.43 (1.38–4.30) 0.002 2.57 (1.44–4.60) 0.001

Cigarette smoking Never 53 (63.9%) 168 (81.2%) 1 - 1 -
Current 20 (24.1%) 15 (2.2%) 4.22 (2.02–8.83) 0.001 4.33 (2.06–9.09) 0.001
Ex-smoker 10 (12.0%) 24 (11.6%) 1.32 (0.59–2.93) 0.495 1.40 (0.62–3.17) 0.417

Cigarette smoking duration (years) Never 53 (63.9%) 168 (81.5%) 1 - 1 -
⩽20 6 (7.2%) 15 (7.3%) 1.26 (0.46–3.43) 0.640 1.33 (0.49–3.64) 0.569
> 20 24 (28.9%) 23 (11.2%) 3.30 (1.72–6.33) 0.001 3.54 (1.82–6.90) 0.001

Passive smoking Never 46 (55.4%) 111 (53.6%) 1 - 1 -
Ever 37 (44.6%) 96 (46.4%) 1.43 (0.86–2.39) 0.165 1.46 (0.86–2.46) 0.145

Passive smoking duration (years) Never 38 (45.8%) 122 (58.9%) 1 - 1 -
⩽20 21 (25.3%) 41 (19.8%) 1.64 (0.86–3.11) 0.128 1.65 (0.87–3.14) 0.122
> 20 24 (28.9%) 44 (21.3%) 1.75 (0.94–3.24) 0.075 1.79 (0.96–3.33) 0.066

LOMS: late-onset multiple sclerosis, CI: confidence interval, OR: odds ratio, *Adjusted for age

Table 3  Association between substance use and alcohol consumption with LOMS
Variables LOMS

N (%)
Control
N (%)

Unadjusted OR (95%CI) P-value Adjusted OR* (95%CI) P-value

Drug use No
Yes

70 (84.3%)
13 (15.7%)

201 (97.1%)
6 (2.9%)

1
6.22 (2.27–16.99)

-
< 0.001

1
6.28 (2.29–17.20)

< 0.001

Opium use No
Yes

71 (85.5%)
l2 (14.5%)

201 (97.1%)
6 (2.9%)

1
5.66 (2.04–15.6)

-
0.001

1
5.67 (2.05–15.7)

0.001

Cannabis No
Yes

207 (100)
0 (0)

81 (97.6)
2 (2.4)

0.025 0.025

Alcohol consumption No 63 (75.9%) 183 (88.4%) 1 - 1
Yes 20 (24.1%) 24 (11.6%) 2.42 (1.25–4.67) 0.009 2.45 (1.26–4.76) 0.008

Wine consumption No 196 (94.7%) 70 (84.3%) 1 - 1 -
Yes 11 (5.3%) 13 (15.7%) 3.30 (1.41–7.72) 0.006 3.30 (1.41–7.71) 0.006

Whisky/Vodka consumption No 193 (93.2%) 73 (87.9%) 1 - 1 -
Yes 14 (6.8%) 10 (12.1%) 1.88 (0.80–4.44) 0.145 1.91 (0.81–4.50) 0.138

Beer consumption No 67 (80.7%) 192 (92.7%) 1 - 1 -
Yes 16 (19.3%) 15 (7.3%) 3.05 (1.43–6.51) 0.004 3.12 (1.45–6.69) 0.003

LOMS: late-onset multiple sclerosis, CI: confidence interval, OR: odds ratio, *Adjusted for age

Table 4  Clinical characteristics of LOMS cases and general 
population controls
MS type Frequency

N (%)
Progressive forms
Relapsing forms

53 (63.8%)
30 (36.14%)
Mean (years)

Age at MS diagnosis 55.2 ± 4.39
Age at first symptoms 53.5 ± 4.09
EDSS 1.68 2.1
EDSS: Expanded Disability Status Scale, LOMS: late-onset multiple sclerosis
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undertaken to explore the potential influence of tobacco 
smoking, alcohol consumption, and substance abuse as 
risk factors for LOMS. For all we know, this is the first 
research to examine these factors in a relatively large-
scale Iranian population, which makes it stand out from 
other national studies. Besides, the inclusion of a large 
control group adds to the robustness of the analysis, 
enhancing the reliability of the results.

The mean ± SD EDSS score was 3.68 ± 2.1 in cases, indi-
cating a moderate level of disability. Interestingly, there 
was no significant difference between the two groups 
concerning marital status which aligns with the findings 
of Alsharie et al. [1] who examined PPMS cases and con-
trols, where they also found no significant differences 
in marital status (P = 0.02). Moreover, in our study, we 
observed that the LOMS cases had significantly lower 
levels of education and self-rated health compared to the 
control group. This finding echoes the results of studies 
on PPMS [1] and NMOSD [4], which reported a higher 
self-rated health score in controls compared to NMOSD 
cases. These results collectively suggest that educational 
attainment and self-perceived health may have an impact 
on various neurologic diseases, including LOMS, PPMS, 
and NMOSD. The differences in education levels and 
self-rated health between cases and controls highlight 
the potential influence of social and quality-of-life fac-
tors in the development and progression of neurologic 
conditions.

The current study also confirms the correlation 
between smoking cigarettes and increased odds for 
LOMS. The age-adjusted OR of developing LOMS was 
2.57 in ever smokers and 4.33 in current smokers. How-
ever, the results could not show an association between 

ex-smokers and the risk of LOMS. Smoking for more 
than 20 years had 3.45 times the odds of developing 
LOMS. Although passive smoking was more prevalent 
in LOMS with OR of 1.79, the statistical analysis was 
unable to demonstrate a significant difference between 
the two groups. These findings broadly support the study 
on individuals with MS aged 40 to 69 years who reported 
increased OR of current smoking but not passive smok-
ing [21]. Conversely, in a prospective cohort, current or 
former smoking was not significantly linked with the risk 
of LOMS [22].

Evidence on the risk factors of LOMS is limited. How-
ever, several studies have established that smoking is a 
risk factor for developing, and adverse prognosis of MS 
[23–31]. Duration and intensity of smoking contribute 
dose-dependent to the hazards of MS and the harmful 
effects slowly subside after smoking cessation [32]. The 
attributed effects of smoking might be due to interaction 
with some genetic variants and subsequent activation of 
T cells [33]. Smoking enhances inflammatory responses, 
reduces some immune defenses, and increase vulner-
ability to infection [11]. Furthermore, smoking acts syn-
ergistically with Epstein-Barr virus antibody levels to 
increases MS risk [34]. In addition, components in ciga-
rette smoke might cause direct toxic effects on neurons 
[35].

Despite the strong evidence, some studies using Men-
delian randomization manifested no clear confirmation 
of smoking as environmental risk factor for MS suscep-
tibility [36, 37]. In contrast to our findings, some studies 
have reported that passive smoking and prior smoking 
increased the risk of MS [13, 20, 38–41]. The frequency 
of ever waterpipe smoking in the LOMS group was 
slightly more than the control group; however, the differ-
ence was not significant. This limitation is attributed to 
the small sample size of patients who smoked water pipes 
and participated in the study. The limited number of par-
ticipants who engaged in this smoking method precludes 
definitive conclusions regarding its potential association 
with the outcome of interest. Contrary to the current 
results, some studies have reported that waterpipe smok-
ing increases the risk of MS [42–44].

We also observed a significant correlation between 
opium use and the onset of LOMS. The odds of develop-
ing MS in people with a history of opium use was 5.67 
times higher than those without a history after adjusting 
for age.

No study had ever assessed the effect of drugs on the 
LOMS. However, evaluating the impact of recreational 
drugs on MS revealed a significant link between drug 
abuse and MS onset which is in line with our findings for 
LOMS [45, 46]. Conversely, no connection was observed 
between the abuse of opium and the onset of MS in a 

Table 5  Comorbidities of of LOMS cases and general population 
controls
Comorbidities Case

N (%)
Control
N (%)

HTN 9 (10.8%) 20 (9.6%)
Diabetes mellitus 6 (7.2%) 24 (11.5%)
Coronary artery disease 1 (1.2%) 6 (2.8%)
Hypothyroidism 11 (13.3%) 36 (17.4%)
Hyperthyroidism 3 (3.6%) 6 (2.9%)
Rheumatoid Arthritis 6 (7.2%) 13 (6.3%)
Lupus 0 (0%) 0 (0%)
Psoriasis 2 (2.4%) 2 (1%)
Leukemia 1 (1.2%) 0 (0%)
Melanoma 0 (0%) 1 (0.5%)
Skin cancer 0 (0%) 1 (0.5%)
Bladder cancer 0 (0%) 1 (0.5%)
Breast cancer 0 (0%) 1 (0.5%)
Ovarian Cancer 0 (0%) 1 (0.5%)
Gastrointestinal Cancer 0 (0%) 2 (0.9%)
Other disease (Anemia, Urinary 
disease, Hyperlipidemia…)

24 (28.9%) 45 (21.7%)
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study, and current or past use of marijuana and MS in 
another study [47, 48].

It seems that alterations in the endogenous opioid sys-
tem contribute to the onset and severity of symptoms in 
MS patients [49]. Studies detected all three Delta opi-
oid receptors (DOR), Mu-opioid receptors (MOR), and 
Kappa-opioid receptors (KOR) in T cells, B cells, and 
macrophages [50, 51]. Disruptions in the balance of the 
T helper cells, especially decreasing the Th1/Th2 ratio are 
established to play a major role in the immunopathogen-
esis of MS [52, 53]. Morphine can cause an alteration in 
Th1/Th2 ratio, cytokine expression, T cell apoptosis, and 
differentiation [54]. Opium addict patients have higher 
EDSS scores, increased fatigue severity scale, and mem-
ory impairments [55].

In our study, the prevalence of alcohol consumption 
was significantly higher in LOMS patients compared to 
healthy subjects. In addition, drinking alcohol, especially 
wine and beer, during adolescence and young adulthood 
increased the risk of LOMS. In a large cohort study con-
ducted in England between 1999 and 2011, the risk of 
developing MS in any type of alcohol use, such as alco-
hol consumption, alcohol abuse, and dependence, was 
significantly increased. This investigation supported a 
noteworthy positive relationship between alcohol use 
disorders and the risk of MS [56]. However, some popu-
lation-based studies, have indicated that there is a dose-
dependent inverse relationship between MS and alcohol 
consumption [57].

In previous studies, it has been mentioned that long-
term high alcohol consumption has harmful effects on 
the humoral and cellular immune systems [58]. Further-
more, it seems that alcohol consumption can reduce the 
frequency of lymphocytes, and this reduction is more 
pronounced in people with alcohol use disorder (AUD) 
[59]. Also, alcohol abuse can cause a shift in T cell pheno-
type by changing the surface antigens and receptors [59]. 
In addition, due to the augmentation in hematopoietic 
proliferation, the number of memory T cells may increase 
and the accumulation of memory T cells in different tis-
sues increases the incidence of chronic inflammatory 
diseases [60]. Taken together, studies have shown that 
chronic T-cell lymphopenia following heavy and long-
term alcohol consumption leads to increased hemostatic 
proliferation and activation of T cells, thereby increasing 
the ratio of memory T cells to naïve T cells, in contrast, 
moderate alcohol consumption increases the number 
of lymphocytes [59]. Some studies have suggested that 
smoking and alcohol consumption can cause increas-
ing immunoglobulin (Ig) levels, and affect the function 
of microglia and astrocytes, which leads to strengthen-
ing the immunogenicity of self-proteins and finally the 
beginning of autoimmune responses and autoimmune 
diseases such as MS [61, 62].

Because alcoholic beverages are high in energy and are 
considered a source of energy for consumers, most AUD 
suffer from malnutrition such as vitamins deficiency 
[63]. Likewise, vitamin D deficiency is one of the known 
risk factors for developing MS [64]. Hence, in AUD the 
immune system suffers from various methods, such as 
malnutrition with vitamin deficiency, immune cells (B 
and T lymphocyte) dysfunction, and barrier defects that 
can increase the occurrence of chronic diseases such as 
MS and Alzheimer’s [59].

However, there is considerable evidence that low to 
moderate consumption of alcoholic beverages such as 
beer and wine, which contain polyphenols, have benefi-
cial effects on health and the immune system [65]. It was 
reported that neither all alcohol consumption nor wine 
or beer drinking, was linked to the risk of developing MS 
[66]. This contrast seems to be due to the difference in 
alcohol consumption definition in these studies (at least 
once per month for more than 6 months in our research 
versus several categories of alcohol consumption in the 
mentioned study).

As far as we know, the current study was the first to 
investigate the risk factors of LOMS in a relatively large 
population in the region with well-matched controls; 
however, it should be noted that due to the retrospective 
nature of case-control studies and the possibility of recall 
bias, no causation can be made and further studies are 
needed to address these limitations, to confirm the find-
ings and to provide additional information on the topic.

Conclusion
It is critical to identify the risk factors contributing to the 
development of LOMS. In our study, cigarette smoking, 
alcohol consumption, and substance abuse have been 
recognized as possible risk factors for LOMS. However, 
waterpipe smoking did not demonstrate any association 
with LOMS. Individuals who have smoked cigarettes for 
more than 20 years face an elevated risk of developing 
LOMS. Furthermore, the consumption of alcohol, par-
ticularly wine and beer, during adolescence and young 
adulthood has been linked to higher odds of experienc-
ing LOMS. According to the global increase in cigarette 
smoking and alcohol use, these results highlight the need 
for interventional preventive programs.
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