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Relationship of Smoking with Fatigue and Depression in Patients
with Multiple Sclerosis
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Abstract

Objective: The relationship between smoking and the risk and progression of multiple sclerosis (MS) is known. We investigated the role of smoking on fatigue,
depression, and disability in patients with MS.

Materials and Methods: Three groups were included in our study. These were smokers with MS (n=40), non-smokers with MS (n=40), and healthy smokers
(n=50) groups. Patients were diagnosed as having MS according to the 2010 revised McDonald diagnostic criteria. This study used a sociodemographic follow-up
form, the neurological fatigue index, Fagerstrom test for nicotine dependence, and Beck depression inventory.

Results: We showed that MS patients felt more fatigue than healthy individuals, but there was no difference regarding fatigue levels between smokers with MS
and non-smokers with MS. In addition, we determined that smoking increased the level of depression, or those with depression might be smoking more.
Conclusion: We believe that smoking is not associated with MS fatigue. However, smoking may be associated with the severity of patients’ depression.
Keywords: Multiple sclerosis, cigarette, fatigue, depression

Oz

Amag: Sigara icmekle, multipl skleroz (MS) riski ve hastaliin progresyonu arasinda varolan iligki bilinmektedir. Bu aragtirmada, sigara iciminin MS hastalarinda
yorgunluk, depresyon ve oziirliiliik tizerine etkisinin aragtirilmast amaglanmigtir.

Gereg¢ ve Yontem: Calismamiza, 2010 revize McDonald tani kriterlerine gére MS tanist almig sigara icen ve icmeyen 40’ar hasta ve 50 sigara icen saglikli
bireyden olusan 3 grup dahil edildi. Bu ¢aligmada sosyodemografik takip formu, nérolojik yorgunluk indeksi, Fagerstrom nikotin bagimlilik testi ve Beck
depresyon 6l¢egi kullanildi.

Bulgular: MS'li hastalarda yorgunlugun saglikls kisilere gire daha fazla oldugu, ancak sigara icen ve igmeyen MS hastalarinin yorgunluk diizeyleri arasinda
anlamli bir farklilik olmadiZ: saptandi. Bunun yant sira sigara i¢iminin depresyonun diizeyini artirdig1 ya da depresyonu olanlarin daha fazla sigara kullaniyor
olabilecegi belirlendi.

Sonug: Sigara ile MS yorgunlugunun iliskili olmadigini ancak sigara kullaniminin hastalarin depresyon diizeyi ile iligkili olabilecegini diigiinmekteyiz.
Anahtar Kelimeler: Multipl skleroz, sigara, yorgunluk, depresyon
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Introduction

Smoking is a leading preventable cause of morbidity and
mortality in adults (1). Some substances in cigarettes are directly
toxic to the central nervous system (CNS). Smoking contains large
amounts of free radicals, which cause axonal damage. Smoking
may cause brain atrophy by producing nitric oxide, a neurotoxic
substance that initiates neurodegenerative processes in the
cerebrospinal fluid (2).

When reactive metabolites occur during normal body
metabolism, they are primarily eliminated by antioxidant
defense components. However, cigarette smoke causes free radical
production and oxidative stress over antioxidant capacity. As a
result, muscle fatigue increases with oxidative stress, and physical
performance decreases with muscle fiber damage (3). In a study
that used electrical stimulation to evaluate the maximum voluntary
muscle function and fatigue performed by the quadriceps femoris
muscle of smokers and non-smokers, muscle fatigue was higher
in smokers (4). Also, smoking caused fatigue by preventing the
maximum oxygen uptake (5,6).

The relationship between smoking and the risk of multiple
sclerosis (MS) and disease progression is known (7,8). In a study
conducted in Norway, 22,312 healthy volunteers were followed
regarding diseases for which smoking was a risk factor. MS
developed in 87 volunteers, 65 of whom (75.6%) were smokers.
There was a significant relationship between smoking and the
development of MS (9). In a meta-analysis evaluating 47 studies,
smokers had more than a 50% risk of developing MS (10). In
addition, mortality was higher in patients with MS who smoked
(1,7,8,11)

MS is an autoimmune, inflammatory, and chronic disease
affecting the CNS white and gray matter, which usually presents
in the young adult (20-40) age group and mainly progresses with
relapses and remissions. The most common form is characterized
by periods of relapse and remission. MS is considered the most
important demyelinating disease of the CNS (12).

Fatigue is a common symptom in patients with MS and
significantly affects the quality of life of patients. Patients perceive
fatigue as a very different, abnormal, and excessive feeling of
tiredness (13). The neurological fatigue index (NFI-MS) is a one-
dimensional test specifically created to evaluate fatigue in MS. It
questions the effects of fatigue on activities of daily living (14).
The NFI-MS was developed in 2010 by Mills et al. (15) It is a
questionnaire consisting of 23 items and four subscales. These
subscales assess physical (eight items), cognitive (four items),
recovery with diurnal sleep or rest (six items), and abnormal
nocturnal sleep and sleepiness (five items). Each of the four
subscales is scored as a total, with a higher score indicating more
fatigue. However, the total score is not calculated by adding all of
them. In addition, an NFI-MS summary score containing 10 items
(seven physical and three cognitive items) can be calculated (15).

Depression is a common clinical condition in MS and a
common cause of fatigue. Smoking and nicotine addiction have
been associated with depression, especially with recurrent major
depression. This risk may increase with the number of cigarettes
consumed and the degree of nicotine addiction (13). It is thought
that genetic factors that predispose an individual to nicotine
addiction and depression are shared (16).

Fatigue causes depression by negatively affecting daily life
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activities in patients with MS, and smoking increases depression
and fatigue. This study investigates the relationship between
smoking, fatigue, and depression in patients with MS.

Materials and Methods

This study was conducted prospectively. A total of 80 patients,
40 smokers and 40 non-smokers, diagnosed as having MS according
to the 2010 revised Mc Donald diagnostic criteria and admitted to
the outpatient clinic of the Neurology Department of Gaziantep
University Hospital were included in the study group. Also, 50
smokers were included in the healthy control group. An informed
consent form was obtained from all participants. The NFI-MS was
used to determine the fatigue of patients. The sociodemographic
characteristics, age, gender, marital status, educational status,
employment status, duration of illness, number of attacks, and
questionnaire results of all patients included in the study were
recorded on the patient follow-up forms. The disability status
of patients was determined using the expanded disability status
scale. Patients were grouped according to whether they received
disease-modifying therapy (DMT). The patients who smoked
were identified, and the Fagerstrom test for nicotine dependence
(FTND) was used to determine their addiction levels. Karl O.
Fagerstrom developed the FTND to assess the level of physical
dependence on cigarettes. The test consists of six closed-ended
questions. The validity and reliability of the test in Turkish were
performed by Uysal et al. (17), and the alpha reliability coefficient
was 0.56 (moderate reliability). The depression status of healthy
smokers, smokers with MS, and non-smokers with MS were
determined by applying the Beck depression inventory (BDI).

This study was approved by the Ethics Committee of Gaziantep
University Faculty of Medicine on November 1, 2016, and the
decision number 2016/11, date: 11.01.2016.

Statistical analysis

All data analyses in this study were performed with the SPSS
20 statistical package program. For continuous variables with
normal distribution, numbers, mean, and standard deviation were
used. Independent samples were analyzed with the t-test. Shapiro-
Wilk was used to test the normality of the distributions. The
Kruskal-Wallis test, a non-parametric test, was used for groups
with variables that did not show normal distribution. An ANOVA
test analysis was performed to investigate whether the differences
were statistically significant. The Scheffe test, a post-hoc test, was
used to determine which group caused the difference. A p<0.05
was considered statistically significant.

Results

A total of 130 participants, 40 (30.8%) smokers with MS, 40
(30.8%) non-smokers with MS, and 50 (38.5%) smokers in the
control group, were included in the study. All three groups had
similar characteristics regarding age and gender (p>0.05). The
mean age of patients with MS who smoked was 35.8+9.9 years,
20 (50%) were female, and 20 (50%) were male. The mean age
of patients with MS who did not smoke was 37.3+8.7 years, 29
(72.5%) were female, and 11 (27.5%) were male. The mean age
of the control group was 33.4=7.2 years, with 18 women (36%)
and 32 men (64%). Descriptive statistics of our study are shown
in Table 1.
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There was no statistically significant difference between the
disease duration of smokers with MS and non-smokers with MS
(p=0.291) and between the number of attacks (p=0.668). It was
determined that there was no relationship between the duration of
the disease, the number of attacks, and the DMT status of patients
with MS who did not smoke (p=0.178; p=0.202). It was found
that there was no relationship between the duration of the disease
and the DMT status of patients with MS who smoked (p=0.298).
However, there was a relationship between the number of attacks
and the DMT status of patients with MS who smoked (p=0.044).
This difference was because the number of patients with MS who
smoked who received DMT was higher than those who did not
receive DMT. Therefore, according to these findings, the number
of attacks in patients with MS did not differ according to smoking,
but the number of attacks in this group of patients who received
DMT was lower. The lowest and highest EDSS values of smokers
and non-smokers with MS were similar. The mean EDSS value was
1.5, the mean EDSS for smokers was 1.38, and for non-smokers,
it was 1.7. There was no statistical difference between the groups
(p=0.318) (Table 2).

Our study found a statistically significant difference between
the NFI-MS index subgroups (physical, cognitive, recovery,
sleepiness) scores and the NFI-MS summary scores of the groups.
The NFI-MS subgroup and summary scores of healthy smokers
were better than those of smokers and non-smokers with MS
(p=0.000). There was no significant difference between the NFI-
MS subgroup and summary scores of smokers and non-smokers

with MS (p=0.996) (Table 3).
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There was no statistically significant difference between the
nicotine addiction levels of healthy smokers and the nicotine
addiction levels of smokers with MS (p=0.451). Healthy smokers
did not have depression, patients with MS who did not smoke had
“mild” depressive symptoms, and patients with MS who smoked
had “moderate” depressive symptoms (Table 4). A statistically
significant difference was found between the BDI scores of all
three groups (p=0.000).

There was an inverse relationship between education status
and BDI scores in all groups. Thus, the BDI scores of those with
higher education levels in all three groups were significantly
lower (p=0.008). There was no relationship between age, gender,
marital status and duration of illness, and BDI, NFI-MS, nicotine
addiction, and EDSS scores (p>0.05).

Discussion

In our study, regardless of smoking, patients with MS felt more
fatigue than healthy smokers, clearly supporting the relationship
between fatigue and MS. On the other hand, cigarette smoking
did not affect fatigue in patients with MS. Also, patients with MS
who had lower fatigue scale scores than healthy people suggested
that both neuronal and physical mechanisms were affected in the
symptom of fatigue.

The compounds in cigarettes affect the blood-brain barrier,
cause chemokine flow, and trigger inflammation (10). Cigarettes
contain 4500 possible toxic substances, such as nicotine, nitric
oxide, and hydrogen cyanide, which cause inflammation, oxidative

Table 1. Descriptive and demographic characteristics

Smokers with MS (n=40) Non-smokers with MS (n=40) Control* (n=50)

+ + +
ey 155%) 1556) 34272
Disease duration (year), mean + SD 8.2+5.5 7.014.4 (20-54)
Gender n (%) -
Women 20 (50%) 29 (72.5%)
Men 20 (50%) 11 (27.5%) 18 (36%)
Marital status n (%) 32 (64%)
Single 10 (25%) 8 (20%)
Married 30 (75%) 32 (80%) 15 (30%)
Education status n (%) 35 (70%)
Iliterate 1(2.5%) 0 (0%) 0 (0%)
Primary school 10 (25%) 17 (42.5%) 10 (20%)
Middle school 5 (12.5%) 5 (12.5%) 9 (18%)
High school 18 (45%) 7 (17.5%) 22 (44%)
University 6 (15%) 11 (27.5%) 9 (18%)
*Healthy smokers, SD: Standard deviation, min: Minimum, max: Maximum, MS: Multiple sclerosis

Table 2. EDSS scores of patients

Group Minimum
Smokers with MS 0.00
Non-smokers with MS 0.00

EDSS: Expanded disability status, MS: Multiple sclerosis

Maximum p
= 0.318
4.0 i
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damage, microglial activation, white matter demyelination, and
axonal degeneration (10,18). Smoking induces proinflammatory
cascades by producing an irritant effect on the lungs, and long-term
exposure triggers autoimmunity. The MS development hypothesis
suggests a cross-reaction between lung antigens and myelin
antigens (18). Free radicals, such as cyanate and carbon monoxide,
in cigarettes have a direct neurotoxic effect. The interaction of
these factors with genetic and environmental factors increases
the risk of MS in smokers, raises disease activity, accelerates brain
atrophy, and increases disability (18,19).

A study investigating the relationship between electronic-
cigarette (e-cigarette) addiction and fatigue found that fatigue
level was associated with e-cigarette smoking (20). Another study
reported fatigue in 86.6% of patients with MS, and smoking was
associated with MS fatigue (13). In their study, Aktan et al. (21)
found that the daily walking distance was lower in patients with
MS who smoked. It was also shown that smoking was associated
with shortness of breath and degree of fatigue during exertion.
Since smoking impairs protein synthesis in skeletal muscles and
reduces lung capacity, lead to early fatigue (3,22).

In our study, according to the BDI scores, non-smokers with MS
were mildly depressed, whereas smokers with MS were moderately
depressed. In our study, the depression levels of smokers and non-
smokers were different, and depression was not found in healthy
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smokers. It was suggested that the already existing depression
in patients with MS increased with smoking or that patients
with a higher BDI score smoked more (23,24). The prevalence
of depression in patients with MS is two to three times higher
than that of the general population, and its lifetime prevalence is
reported to be around 50% (25,26). Also, depressive patients with
MS who smoke were more unsuccessful in quitting smoking (27).

Smoking, fatigue, and depression affect cognitive functions.
Depression and fatigue in patients with MS occur due to the
combination of psychosocial, neurobiological, and disease-
related factors (28). Cortical atrophy is associated with fatigue
and depression in patients with MS (29). Brain atrophy is caused
by proinflammatory stimuli and neurotoxic agents in smokers
without MS and in patients with MS (30,31).

The BENEFIT-11 study reported that smoking negatively
affected the cognitive functions of patients with MS in the long
term and neurofilament light chain (NfL) levels were 20% higher
in smokers with MS. Smoking initiates neuroinflammatory and
neurodegenerative processes and increases NfL levels by causing
brain atrophy and affects cognitive functions. Quitting smoking
in the early period after an MS diagnosis may preserve long-term
cognitive functions and neuroaxonal integrity independent of
treatments (32).

Table 3. Comparison of BDI score, NFI-MS score, disease duration, EDSS score of patients with MS and their smoking status

Variables Group N X SD p
Smokers with MS 40 1.38 +0.23

EDSS 0.318
Non-smokers with MS 40 1.70 +0.20
Smokers with MS 40 8.25 +0.87

Disease duration 0.855
Non-smokers with MS 40 7.05 +0.70
Smokers with MS 40 16.75 +0.52

NFI-physical-1 0.771
Non-smokers with MS 40 16.90 +0.62
Smokers with MS 40 7.20 +0.33

NFI-cognitive-2 0.938
Non-smokers with MS 40 7.05 +0.39
Smokers with MS 40 11.52 +0.37

NFI-recovery-3 0.855
Non-smokers with MS 40 11.47 +0.51
Smokers with MS 40 8.72 +0.51

NFI-sleep-4 0.855
Non-smokers with MS 40 8.85 +0.44
Smokers with MS 40 20.25 +0.65

NFI-summary 0.924
Non-smokers with MS 40 20.15 +0.81

BECK depression Smokers with MS 40 21.32 +2.12 0.040

inventory Non-smokers with MS 40 15.95 +1.53 '

MS: Multiple sclerosis, NFI-MS: Neurological fatigue index, EDSS: Expanded disability status, SD: Standard deviation

Table 4. Beck depression inventory scores of the groups

MS: Multiple sclerosis, SD: Standard deviation

Groups Score mean + SD p value
Smokers with MS 21.325+13.42

Non-smokers with MS 15.950+9.72 p<0.05
Healthy smokers 5.460£5.08

292



Ekmekyapar Firat et al.; Multiple Sclerosis and Smoking

This study found no significant relationship between smoking
and gender and disability and EDSS values. MS is a disease that
is usually seen at a young age, causes disability in patients, and
severely affects their quality of life. In some studies, smoking
increased disability and EDSS score, whereas other studies
concluded no such effect (29,33,34,35). There are studies in which
male patients who smoke have higher EDSS (34).

Our study determined no relationship between age, gender,
marital status, duration of illness, BDI, NFI-MS, nicotine
addiction, and EDSS scores. There was no significant relationship
between education level and NFI-MS fatigue, EDSS, and nicotine
addiction status scores, whereas those with higher education
levels, had significantly lower BDI scores. In some studies, no
relationship was found between educational status, fatigue, and
depression. However, others found that the severity of fatigue and
depression decreased (28,36,37).

Study Limitations

There seems to be a limited number of studies on the
relationship between cigarette smoking and MS symptoms. The
conspicuous limitations of our study were that it did not include
long-term observations, and the number of patients was low.

Conclusion

Consistent with the literature, moderate and mild depression
was present in patients with MS, and smoking increased depression
in patients with MS. However, no significant relationship was
found between smoking and NFI-MS fatigue score, EDSS score, use
of DMT, and the number of attacks in patients with MS. Further
studies should be conducted by reaching more patients with MS,
adding additional biochemical parameters, and investigating the
relationship between smoking, fatigue, and depression. In addition,
there is a need for studies examining the relationship between
smoking and other factors in MS and its pathophysiological causes.
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