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Background: It is accepted that smoking often triggers migraine. However, studies evaluating 

the relationship between the use of smokeless tobacco and migraine are limited, and there is no 

clear consensus on the subject. In this study, it was aimed to evaluate the relationship between 

migraine and Maras powder, which is the most common smokeless tobacco in Turkey.

Subjects and methods: The study included a total of 600 subjects, consisting of 300 patients 

(aged .18 years) diagnosed with a migraine according to the International Headache Society 

(IHS-ICHD-3 Beta) criteria after presenting at Sütçü Imam University Medical Faculty 

Neurology Policlinic with the complaint of headache between July 2016 and December 2016 

and a control group of 300 individuals with similar features of age, gender, and educational 

level. A questionnaire was administered to each patient to record the status of smoking or using 

Maras powder.

Results: In the migraine patient group, 16.4% smoked and 9.7% used Maras powder. In the 

control group, the rate of smoking was 8.5% and the rate of Maras powder use was 11.86%. 

In males diagnosed with a migraine, the use of Maras powder was found to be at a higher rate 

than smoking (p,0.001). The Visual Pain Score and the headache frequency values were 

higher in those who smoked or used Maras powder than in non-users (p,0.001). The Fag-

erström Test for Nicotine Dependence Smokeless Tobacco results of the patients diagnosed 

with migraine and who used Maras powder were found to be higher than of those who smoked 

(Fagerström Test for Nicotine Dependence; p,0.001). When patients were evaluated accord-

ing to the Migraine Disability Assessment Scale, the majority of migraine patients were seen 

to be at stages 1 and 2, and one in every three patients who used Maras powder cigarette and 

one in every two patients who smoked had headaches of a severity which affected their daily 

activities (p,0.001).

Conclusion: Smoking or the use of Maras powder increases the frequency and severity of 

migraines in a similar way. Therefore, Maras powder must be included in the scope of the fight 

against tobacco and people should be warned about this issue.
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Background
Migraine is a primary and episodic headache, which is known to be associated with 

various forms of neurological, gastrointestinal, and autonomic changes over the course 

of many years.1 Migraine affects one in every seven people in the general population, 

although it varies between countries and regions.2 It is often seen in working-age 

groups and females, and to a lesser degree in children and elderly people. Migraine 

seriously affects the quality of life and daily life of a patient and causes serious labor 

loss.3,4 Although controversial results have been obtained in studies about the effect of 

smoking on migraine, the general view is that cigarette smoke, together with nicotine 
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and other chemical derivatives contained in the cigarette, has 

a serious effect on the frequency and triggering of a migraine. 

There are smokeless tobacco products under various names 

and specifications in the world, especially in Southeast Asia, 

India (gutka), Bangladesh (bidi), and Turkey (Maras powder). 

More than 300 million people in .70 countries worldwide 

are estimated to smoke smokeless tobacco.5 Maras powder, 

an important example of a smokeless cigarette, is frequently 

used in Turkey’s Eastern Mediterranean region.6–8 It is 

used by being put into the mouth, under the lip. It is widely 

accepted that cigarette smoke triggers migraine, and there 

is a limited number of studies on the effect of smokeless 

cigarettes on migraine.9,10

In this study, it was aimed to investigate the relationship 

between the use of Maras powder by migraine patients and 

the migraine attack severity and frequency.

Subjects and methods
The study included a total of 600 subjects, consisting of 

300 patients (aged .18 years) diagnosed with migraine 

headache according to the International Headache Society 

(Headache Classification Committee of the International 

Headache Society-The International Classification of 

Headache Disorders, 3rd edition)11 criteria after presenting 

at Kahramanmaraş Sütçü Imam University Medical Fac-

ulty Neurology Policlinic with the complaint of headache 

between July 2016 and December 2016 and a control group 

of 300 individuals with similar features of age, gender, and 

educational level. Approval for the study was granted by 

the Sütçü Imam University Medical Faculty Local Ethics 

Committee of the Kahramanmaraş Sütçü Imam University 

Medical Faculty Neurology clinic date: 15.06.2016; number: 

194), and written informed consent forms were obtained from 

all the study participants.

Fagerström nicotine addiction test 
(Fagerström Test for Nicotine 
Dependence [FTND])
This test was developed by Karl O Fagerström to determine 

the level of physical addiction to smoking and was adapted 

to the Turkish language by Uysal et al.12 The test consists 

of six closed-ended questions. A score of ,5 points in the 

test was defined as mild, 5–6 points as moderate, and $7 

points as severe nicotine or Maras powder addiction.13 To 

assess smokeless tobacco addiction, the Fagerström survey 

(Fagerström Test for Nicotine Dependence smokeless 

tobacco [FTND-ST]), adapted by Mushtaq and Beebe for 

tobacco-free cigarettes, was used in this study.14

Migraine Disability Assessment Scale 
(MiDas)
The MIDAS was administered to the patients diagnosed with 

migraine to determine the duration of illness, the duration of 

attacks, the frequency of attacks, the presence of aura, and 

the severity of a migraine. The patients were asked, “For how 

many days in the last 3 months has there been at least a 50% 

deterioration in your work, home, and social activities because 

of your migraine?15” According to the MIDAS scores, 0–5 

was classified as the absence of loss–very little loss, 6–10 as 

slight loss, 11–20 as moderate loss, and 21+ as severe loss.

hospital anxiety Depression scale
This scale was developed by Zigmond and Snaith (1983) 

to assess the risk in terms of anxiety and depression, and 

to assess the level and severity change of this risk.16 The 

validity and reliability study of the modified version of 

the scale for Turkey was performed by Aydemir et al.17 

Of the total 14 questions, 7 (single numbers) measure anxiety 

and 7 (double numbers) measure depression. The lowest 

score that patients can take from both subscales is 0 and the 

highest score is 21.

statistical analysis
SPSS 22.0 (IBM Corporation, Armonk, NY, USA) program 

was used to analyze the variables. The Mann–Whitney U-test 

was used together with Monte Carlo results in the comparison 

of two independent groups according to quantitative data. The 

one-way analysis of variance test, as a parametric method, 

was used for the comparison of independent multiple groups 

in respect of quantitative results, while the Kruskal–Wallis H 

test, as a nonparametric test, was used with the Monte Carlo 

simulation technique results. Dunn’s test was used for the 

post hoc analyses. Pearson’s chi-square and Fisher’s exact 

tests were used together with exact and Monte Carlo results 

for the comparison of categorical variables. The quantita-

tive variables were shown as mean±SD and median range 

(maximum–minimum), and the categorical variables were 

shown as number (n) and percentage (%). Variables were 

analyzed at 95% CI, and a value of p,0.05 was considered 

statistically significant.

Results
Of the patients diagnosed with migraine, 75.67% were 

female; 16.4% of these patients smoked and 9.7% used 

Maras powder. In the control group, the smoking rate was 

8.5% and the rate of Maras powder use was 11.86%. The rate 

of smoking in migraine patients was found to be higher than 
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that of non-migraine patients, whereas the use of Maras pow-

der was found to be more common in non-migraine patients 

(p=0.013). It was seen that 65.31% of the patients diagnosed 

with a migraine who smoked were female. The use of Maras 

powder in females was seen to be low in both groups. In males 

diagnosed with migraine, the use of Maras powder use 

was found to be higher than smoking addiction (p,0.001). 

It was found that the use of any tobacco product was high-

est in patients who lived in cities (p=0.186; Table 1).

There was no significant difference between the groups in 

terms of smoking addiction (p=0.006 and p=0.093, respec-

tively; Table 2), although it was observed that the migraine 

patient group was composed of younger patients. The Hospital 

Anxiety Score (HAS) anxiety depression scores of patients 

diagnosed with migraine were found to be higher than 

of those without a migraine diagnosis (p,0.001; Table 2).

The mean age of migraine patients using Maras powder 

was higher than that of those who did not use tobacco 

products and smokers (p=0.007). The visual analog scale 

score and headache frequency were higher in smokers or 

Maras powder users than in those who did not use either 

product (p,0.001). The FTND-ST scores of patients using 

Maras powder were higher than those of smokers (p,0.001). 

The headache frequency in migraine patients using tobacco 

products (cigarettes or Maras powder) was significantly 

increased (p=0.016 and p=0.021, respectively) compared to 

those who did not use such products. No significant difference 

was found with respect to headache duration and frequency 

between those who used Maras powder and smokers 

( p.0.05). The Hospital Anxiety Score and depression 

scores were similar in all three groups (p.0.05; Table 3).

The incidence of migraine aura was determined to be 

higher in patients using Maras powder (p=0.012). When 

the patients were compared in terms of triggering factors, 

there was no significant difference between the patients 

using and not using tobacco products (p.0.05). Migraine 

patients who did not use tobacco products were frequently 

found to have MIDAS scores at stages 1 and 2, and one in 

every three patients who used Maras powder and one in every 

two patients who smoked had headache of a severity which 

affected their daily activities (p,0.001; Table 4).

Discussion
A migraine is a chronic and episodic type of headache that 

has a significant effect on quality of life. In this study, it 

was found that the use of Maras powder increased migraine 

frequency, duration, and severity in a manner similar to 

smoking. These results are highly consistent with the 

literature reports.18,19 There are studies in literature that have 

different conclusions regarding the relationship between 

smoking and migraine.2,20 The results of the present study are 

largely consistent with the literature, where it is reported that 

smoking and the use of Maras powder, a smokeless tobacco 

product, are important triggers for migraine.19,21,22

Table 1 Demographic characteristics of the patient and control groups

Control group p-value Migraine group p-value

Non-users Maras 
powder users

Cigarette 
users

Non-users Maras 
powder users

Cigarette 
users

n (%) n (%) n (%) n (%) n (%) n (%)

gender ,0.001 ,0.001
Female 134 (57.02) 0 (0) 8 (32) 193 (86.94) 2 (6.90) 32 (65.31)
Male 101 (42.98) 35 (100) 17 (68) 29 (13.06) 27 (93.10) 17 (34.69)

Marital status 0.653 0.060
Married 153 (65.11) 25 (71.43) 15 (60) 155 (69.82) 26 (89.66) 33 (67.35)
single 82 (34.89) 10 (28.57) 10 (40) 67 (30.18) 3 (10.34) 16 (32.65)

education ,0.001 0.031
literate 12 (5.11) 2 (5.71) 0 (0) 11 (4.95) 0 (0) 3 (6.12)
Primary or middle school 78 (33.19) 17 (48.57) 7 (28) 105 (47.30) 16 (55.17) 16 (32.65)
high school 55 (23.40) 15 (42.86) 6 (24) 39 (17.57) 10 (34.48) 14 (28.57)
University 90 (38.30) 1 (2.86) 12 (48) 67 (30.18) 3 (10.34) 16 (32.65)

residence 0.048 0.186
Village 4 (1.70) 4 (11.43) 0 (0) 18 (8.11) 3 (10.34) 2 (4.08)
Town 24 (10.21) 3 (8.57) 4 (16) 40 (18.02) 2 (6.90) 4 (8.16)
city 207 (88.09) 28 (80) 21 (84) 164 (73.87) 24 (82.76) 43 (87.76)

economic status 0.395 0.131
,1,300 Tl 85 (36.17) 10 (28.57) 6 (24) 76 (34.23) 11 (37.93) 9 (18.37)
1,300–4,500 TL 144 (61.28) 23 (65.71) 19 (76) 137 (61.71) 16 (55.17) 38 (77.55)
.4,500 TL 6 (2.55) 2 (5.71) 0 (0) 9 (4.05) 2 (6.90) 2 (4.08)

Note: Pearson’s chi-square test (Monte Carlo)/Fisher’s exact test (exact).
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The use of smokeless tobacco is particularly prevalent 

in South Asian countries. It is reported to be used at higher 

rates by younger adults, lower income groups, and less edu-

cated people.23 This is explained by the fact that smokeless 

cigarettes are cheap, easily accessible, and can be used in 

closed areas, and therefore, women and children can use 

them easily in society. However, there is a misconception 

that it is less harmful than smoking because it is smokeless.9 

Although the damage is not fully known, there has been no 

significant decrease in the use of smokeless cigarettes over 

the past 20 years.

Maras powder is a smokeless tobacco product, which is 

sucked and chewed on the inner surface of the lips, similar 

to other smokeless tobacco products. The present study 

was conducted in the city of Kahramanmaraş in the Eastern 

Mediterranean region of Turkey, the place after which Maras 

powder is named and where smokeless tobacco habits are 

common. In studies conducted in this region, it has been 

reported that up to 16% of people used Maras powder.24 

In the present study, it was determined that 16.4% of migraine 

patients were smokers and 9.6% used Maras powder. It is 

thought that the current increase in the rate of living in cities, 

the decrease in social pressure, and easier access to cigarettes 

have created this situation. These findings are also important 

with regard to the use of Maras powder in Turkey, which are 

similar to the results of previous studies and indicate that is 

still used in significant quantities.

Stimulants (noise, light, smell) before the beginning of pain 

are questioned during the determination of migraine triggers. 

However, the effects of other stimulants (such as smells, 

cigarettes) during the early period of pain are often ignored. 

According to the results of a study by Lima et al conducted 

Table 2 comparison of patients diagnosed with migraine and the control group

Migraine group p-value

Absent Present

Median (minimum/
maximum)

Median (minimum/
maximum)

age (years) 33 (17/67) 30 (17/69) 0.006
VPs 0 (0/0) 7 (0/10) ,0.001

Duration of Maras powder 
cigarette usage (years)

6 (1/35) 8.5 (1/40) 0.710

headache frequency (per month) 0 (0/0) 4 (0/35) ,0.001

headache duration (months) 0 (0/0) 4 (4/48) ,0.001

FTND/FTND-ST 6 (0/13) 5 (0/13) 0.093
has anx 6 (0/23) 9.5 (0/21) ,0.001

has dep 5 (0/20) 9 (0/24) ,0.001

Note: Mann–Whitney U-test (Monte carlo).
Abbreviations: anx, anxiety; dep, depression; FTND, Fagerström Nicotine Dependency Test; HAS, Hospital Anxiety Scale; ST, smokeless tobacco; VPS, Visual Pain Score.

Table 3 Comparison of patients diagnosed with migraine in terms of the use of tobacco products

Migraine group p-value Paired comparisons

Non-users=I Maras powder 
users=II

Cigarette users=III

Median (minimum/
maximum)

Median (minimum/
maximum)

Median (minimum/
maximum)

I→II I→III II→III

age (years) 30 (17/69) 35 (21/58) 30 (18/56) 0.007 0.002 0.831 0.006
VPs 7 (0/10) 9 (5/10) 8 (3/10) ,0.001 ,0.001 ,0.001 0.262
Duration of tobacco use (years) – 10 (1/30) 7 (1/40) 0.307 – – 0.307
Frequency of headache (per month) 4 (0/30) 6 (0/35) 6 (0/30) 0.010 0.021 0.016 0.749
headache duration (months) 4 (4/48) 5 (4/48) 4 (4/48) 0.371 ns ns ns
FTND/FTND-ST 10 (2/13) 3 (0/10) ,0.001 – – ,0.001

Mean±sD Mean±sD Mean±sD
has anx 9.44±4.66 9.59±4.53 9.57±4.11 0.973 ns ns ns
has dep 8.37±4.43 8.38±3.49 9.31±5.01 0.409 ns ns ns

Note: Kruskal–Wallis test (Monte Carlo) – post hoc test: Dunn’s test/Mann–Whitney U-test (Monte Carlo)/one-way ANOVA.
Abbreviations: ANOVA, analysis of variance; anx, anxiety; dep, depression; FTND, Fagerström Nicotine Dependency Test; HAS, Hospital Anxiety Scale; ns, not significant; 
ST, smokeless tobacco; VPS, Visual Pain Score.
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in 96 male patients, it was found that smell, especially per-

fume, cigarette smoke, and cleaning products (48%) were the 

second most frequent migraine trigger after stress (59%).25,26 

It is known that a stressful working life, sleeping problems, 

air change, skipping meals, bright light environments, and 

some nutrients are the major triggering factors of a migraine. 

Some migraine patients say that the onset of headache attacks 

does not depend on any specific cause. In addition, hormonal 

changes have an important role in migraine pathogenesis. 

This may explain the frequent occurrence of migraine attacks 

in females during the menstruation period.27 In this study, 

the incidence of migraine in females and urban residents was 

determined to be higher, which was seen to be consistent 

with literature.22,28 It was also observed that stressful and 

noisy city life facilitated the occurrence of migraine cases. 

While there is no full consensus on the effects of smoking on 

migraine, many studies have shown that smoking is a direct 

trigger for migraine and that stopping smoking can reduce 

the frequency and severity of migraine attacks.18,20,29–31 It has 

also been shown that smoking improves myofascial pain, 

which causes a deterioration in sleeping pattern and quality.32 

The high smoking rate in patients with back pain, headache, 

and fibromyalgia makes the situation even more difficult by 

creating a vicious circle.33 In a case–control study conducted 

by Abul et al in 276 patients, smoking and use of smokeless 

tobacco (bidi) were shown to be closely associated with 

migraine.19 In the present study, it was determined that Maras 

powder significantly increased the severity and frequency of 

migraine and affected the quality of life, and these effects 

were similar to those of smoking. Some social studies have 

shown that smokeless tobacco products can be used to stop 

smoking. However, it does not seem to be a good method 

of stopping smoking as it is difficult to control smokeless 

cigarettes and they have higher nicotine content. In a study 

conducted in the USA, 3,996 young males using smokeless 

tobacco products between the ages of 11 and 19 were followed 

during a 4-year period. Based on the results of the study, it was 

emphasized that the use of smokeless tobacco is a beginning 

for smoking.34 The most commonly used test for assessing 

smoking addiction is the Fagerström nicotine dependence test 

(FTND).13 The present study used FTND to determine the 

degree of addiction of smokers and the FTND-ST scale, which 

was adapted to smokeless tobacco products by Mushtaq and 

Beebe to determine the degree of addiction of Maras powder 

users. It was observed that the physical nicotine addiction 

of migraine patients using Maras powder was significantly 

higher than that of smokers. This result showed that Maras 

powder was a serious stimulus to start smoking rather than 

being a step toward stopping smoking. It can be predicted 

that the use of smokeless tobacco, especially in young people, 

will cause major health problems in the future. Considering 

the risks of secondhand smoking, it is important to include 

Maras powder in tobacco control programs.

Our work has some limitations. Since the patients who 

were referred to our hospital were selected especially for 

patient selection, the use of Maras powder was evaluated by 

questionnaires and the low literacy rate of the patients did not 

give optimal results in the evaluation of the tests. However, 

the fact that the patient groups are not similar and the gender, 

places of residence, and cigarette smoking rates of the control 

group differ from other groups seems to be an important 

limitation. The fact that groups with similar characteristics 

are not selected for the evaluation of migraine triggers can 

be considered as another important deficiency.

To the best of our knowledge, this is the first study to 

have demonstrated the association between migraine and 

the use of Maras powder. Based on the results of the study, 

it can be considered that reducing the use of Maras powder 

may also reduce the frequency and severity of migraine. It is 

also believed to be important to provide more information to 

the community about Maras powder, which seems to have a 

higher potential for physical dependence.

Conclusion
It was found that the use of Maras powder, which is the most 

popular smokeless tobacco product in Turkey, increases the 

severity of migraine attacks in a similar way to cigarette 

smoking and has a higher potential for nicotine addiction 

compared to smoking. To eliminate the belief 35 that its rela-

tionship with migraine is less than smoking because of the 

smokeless property, there is a need to inform people about 

this issue and to make the necessary regulations.

Table 4 evaluation of the severity of aura and migraine headache 
in patients with migraine

Migraine group p-value

Non-users Maras 
powder users

Cigarette 
users

n (%) n (%) n (%)

aura 0.012
No 174 (78.38) 17 (58.62) 31 (63.27)
Yes 48 (21.62) 12 (41.38) 18 (36.73)

MiDas ,0.001
stage i 110 (49.55) 5 (17.24) 13 (26.53)
stage ii 56 (25.23) 5 (17.24) 12 (24.49)
stage iii 31 (13.96) 15 (51.72) 14 (28.57)
stage iV 25 (11.26) 4 (13.79) 10 (20.41)

Notes: Pearson’s chi-square test (Monte Carlo)/Fisher’s exact test (Monte Carlo). 
MiDas stage: i=0–5; II=6–10; iii=11–20; iV=21+.
Abbreviation: MIDAS, Migraine Disability Assessment Test.
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