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Abstract 
Smoking is one of the major public health concerns and it is harmful to people’s health status. This cross sectional 
survey was conducted to study the Nicotine dependence among industrial workers in Myanmar. Mandalay city was 
purposively selected where the second largest industrial zone is situated. A total of two hundred and ninety two 
industrial workers aged sixteen years old and above participated. Data collection was done by using an interviewer 
administered questionnaire. Data analysis was done by using SPSS version 23 and descriptive findings were 
interpreted as frequency and percentage, and the chi-squared test was used to find the association of nicotine 
dependence. The significance level of all statistical tests was determined with the p value < 0.05. All of the 
respondents were male (100%) and the mean age of the respondents was 30.7. About 75% of the industrial workers 
showed low and very low dependence from the nicotine while the rest 25% showed medium to very high 
dependence. There was a statistically significance association between age (p < 0.001), marital status (p = 0.031), 
education status (p < 0.001), income (p < 0.001), age at first cigarette smoked (p < 0.001) and number of years 
cigarette smoked (p < 0.015) and nicotine dependence. Further studies with similar setting are recommended to 
conduct on nicotine dependence and its correlation among the industrial workers in Myanmar, and the government 
authority should plan and conduct the effective intervention on health education and awareness program about 
smoking and nicotine dependence.  
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1. Introduction  
Smoking cigarette is one of the leading cause of premature mortality and preventable cause of disease and death 
(World Health Organization [WHO], 2013). There are more than 1.1 billion people who smoke tobacco in low and 
middle-income countries, and more than 7 million people are killed by tobacco each year which is half of its user 
(WHO, 2018). In South East Asian (ASEAN) regions, there are about 122.4 million adult people are smokers and 
it is highest in Indonesia (53.3%) and Myanmar is the fifth country with 5.1% (Southeast Asia Tobacco Control 
Alliance, 2016). According to the Myanmar National Survey, the prevalence of current smoking of both sexes was 
26.1% with 43.8% in men and 8.4% in women (Ministry of Health [MOH], 2014a). Smoking is the second leading 
cause of Disability Adjusted Life Years (DALYs) in Myanmar and it causes death for approximately 0.2 million 
citizens of age 30 years and above (WHO, 2012). 
Nicotine dependence which is also called tobacco dependence is the addiction to tobacco products which is caused 
by nicotine: a colorless, poisonous alkaloid from the tobacco plant. When one smokes, nicotine releases physical 
and mood changes that affect the brain which can make the smokers pleased and leads to the dependence (Mayo 
Clinic, 2018). 
Although the smoking prevalence is decreasing in many countries, inconsistency among the occupation group is 
still present that is increasing of smoking among the workers. Smoking can lead the workers to reduce productivity 
and unemployment due to chronic diseases and finally to death. In a previous cross-sectional study among 288, 
813 US workers on smoking abstinence, blue collar workers smoke more than white collar workers (Fagan, 
Shavers, Lawrence, Gibson, & O’Connel, 2007). As there is a large number of people, workplaces are the potential 
place to promote the smoking cessation program and to reach many other people beyond them (Gulsen, Mehtap, & 
Leyla, 2006). Although there are limited studies in Myanmar about the prevalence of smoking tobacco, there are 
no studies regarding the nicotine dependence among industrial workers.  
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The objective of this study was to assess the prevalence and correlation of nicotine dependence among industrial 
workers in Myanmar.   
2. Methods 
This cross sectional study was conducted in Mandalay industrial zone, Mandalay city, Myanmar. Mandalay is 
located in the central part of Myanmar and has the second largest industrial zone with a total of 794 industries. The 
required sample size calculated with the Cochran formula was 292 industrial current smokers. An interviewer 
administered questionnaire was used. The “Fagerstrom Test for Nicotine Dependence” was used to assess the 
Nicotine dependence which consisted of a total of 6 questions, and it was categorized into 5 dependency groups; 
very low dependence (0-2 score), low dependence (3-4 score), medium dependence (5 scores), high dependence 
(6-7 scores), and very high dependence (8-10 scores) (Mahajan et al., 2016). The independent variables studied for 
possible associations were (i) socio-demographic characteristics (age, marital status, education status, and monthly 
income), (ii) smoking history (age at first cigarette smoking, number of years cigarette smoked, number of 
cigarettes smoked per week). Descriptive findings are shown as frequency and percentage, Chi-squared test was 
used to find associations. Data analysis was conducted by using SPSS version 23 and the significance level of all 
statistical tests was determined with the p value < 0.05. The ethical approval for this study was taken from RECCU 
(The Research Ethics Review Committee For Research Involving Human Research Participants, Health Sciences 
Group, Chulalongkorn University), Thailand.   
3. Results 
Among 292 smoked industrial workers, all of the respondents were male (100%). About half (49%) of the 
respondents were in the age group of 16 to 25 years with the mean age of 30.7 and 54.1 % of the respondents were 
single-never married. Among all of the respondents, two third had high education (38.7% high school, and 39.4% 
university education respectively). About 83.6% of the respondents had monthly income more than 150, 000 Kyats 
(97 USD; 1USD equivalent to 1540 MMK, assessed on 7th January 2019) (Central Bank of Myanmar, 2019).  
The mean age of start smoking cigarette was 18 years and about 21.6% of the respondents started cigarette 
smoking before 15. The mean number of year cigarette smoked (duration of cigarette smoked from the first time of 
smoking to current answered time) was 12.5 and the number of cigarettes smoked per week was 22.4.     
Table 1 shows the level of Nicotine Dependence among the respondents. About 25% of the respondents showed 
medium to very high nicotine dependence while the rest (75%) showed low and very low dependence. 
 
Table 1. Level of Nicotine Dependence of the respondents (n=292) 

Nicotine Dependence 
Frequency 

(n) 

Percentage 

(%) 

Very Low Dependence 93 31.8 

Low Dependence 126 43.2 

Medium Dependence 17 5.8 

High Dependence 52 17.8 

Very High Dependence 4 1.4 
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Table 2. Frequency and percentage of Fagerstrom test for Nicotine Dependence  
Nicotine Dependence Frequency (n) Percentage (%) 

How soon after waking do you smoke your first cigarette?   

   Within 5 min 124 42.5 

   5 – 30 min 109 37.3 

   31 – 60 min 59 20.2 

Do you find it difficult to refrain from smoking in places where it is forbidden?    

   Yes 73 25.0 

   No 219 75.0 

Which cigarette would you hate to give up?   

   The first in the morning 61 20.9 

   Any other  231 79.1 

How many cigarettes a day do you smoke?   

   10 or less 234 80.1 

   11 – 20 51 17.5 

   21 – 30 7 2.4 

   31 or more 0 0.0 

Do you smoke more frequently in the morning?   

   Yes 125 42.8 

   No 167 57.2 

Do you smoke even if you are sick in bed most of the day?   

   Yes 41 14.0 

   No 251 86.0 

 
There was a statistically significant association between age, marital status, education status, monthly income and 
nicotine dependence (Table 3). Nearly half of the respondents (43.2%) in the age group of 36-45 showed a 
prevalence of high to very high nicotine dependence (p < 0.001). About 80% of both single-never married and 
married respondents had very low to medium nicotine dependence and showed higher dependence in married 
respondents (19.0%) than single-never married (16.4%) (p = 0.031). Regarding education status, about 41.6% of 
the respondents who had finished “high school” were high nicotine dependence (p < 0.001) and income within 
“150001 – 180000 kyats (USD 97.4 – 116.9)” showed medium to very high dependence of nicotine (10.8%, 24.2%, 
and 2.5%) (p < 0.001).  
Regarding smoking history, age at first cigarette smoked and the number of years cigarette smoked had a 
significant association with nicotine dependence. About 44.4% of respondents who started smoking their first 
cigarette at the age of under 15 showed medium to high nicotine dependence (p <0.001). About 30.4% of 
respondents showed high to very high dependence if they had more than 20 years of smoking history (p < 0.015). 
Among respondents, 36.7% who smoked 31 – 45 cigarettes per week showed high and very high nicotine 
dependence. 
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Table 3. Association between Socio-demographic characteristics, Smoking History and Nicotine Dependence 
(n=292) 

Variables 

Nicotine Dependence n (%) 

x2 p-value VLD 

n (%) 

LD 

n (%) 

MD 

n (%) 

HD 

n (%) 

VHD 

n (%) 

Age (years)      

49.446 < 0.001* 

   16-25 
31 

(31.6) 

37 

(37.8) 

13 

(13.3) 

15 

(15.3) 

2 

(2.0) 

   26-35 
48 

(39.3) 

53 

(43.4) 

4 

(3.3) 

16 

(13.1) 

1 

(0.8) 

   36-45 
8 

(18.2) 

17 

(38.6) 

0 

(0.0) 

18 

(40.9) 

1 

(2.3) 

   46-55 
6 

(40.0) 

7 

(46.7) 

0 

(0.0) 

2 

(13.3) 

0 

(0.0) 

   >56 
0 

(0.0) 

12 

(92.3) 

0 

(0.0) 

1 

(7.7) 

0 

(0.0) 

Marital Status      

10.602 0.031* 
   Single never-married 

37 

(27.6) 

59 

(44.0) 

12 

(9.0) 

22 

(16.4) 

4 

(3.0) 

   Married 
56 

(35.4) 

67 

(42.4) 

5 

(3.2) 

30 

(19.0) 

0 

(0.0) 

Education Status      

85.409 < 0.001* 

   Primary school (1-4) 
5 

(18.5) 

16 

(59.3) 

0 

(0.0) 

6 

(22.2) 

0 

(0.0) 

   Middle school (5-8) 
9 

(24.3) 

25 

(67.6) 

3 

(8.1) 

0 

(0.0) 

0 

(0.0) 

   High school (9-10) 
39 

(34.5) 

24 

(21.2) 

3 

(2.7) 

43 

(38.1) 

4 

(3.5) 

   University education 
40 

(34.8) 

61 

(53.0) 

11 

(9.6) 

3 

(2.6) 

0 

(0.0) 

Monthly Income      

39.568 < 0.001* 

   < 150, 000 
20 

(41.7) 

28 

(58.3) 

0 

(0.0) 

0 

(0.0) 

0 

(0.0) 

   150, 001 – 180, 000 
45 

(28.7) 

53 

(33.8) 

17 

(10.8) 

38 

(24.2) 

4 

(2.5) 

   > 180, 001  
28 

(32.2) 

45 

(51.7) 

0 

(0.0) 

14 

(16.1) 

0 

(0.0) 

Age at first cigarette smoked      

37.924 < 0.001* 
  < 15 

9 

(14.3) 

26 

(41.3) 

9 

(14.3) 

15 

(23.8) 

4 

(6.3) 

   16 – 25 
84 

(37.2) 

97 

(42.9) 

8 

(3.5) 

37 

(16.4) 

0 

(0.0) 
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   > 26 
0 

(0.0) 

3 

(100.0) 

0 

(0.0) 

0 

(0.0) 

0 

(0.0) 

Number of years cigarette smoked      

25.035  0.015* 

   1 – 3 
11 

(36.5) 

15 

(98.4) 

5 

(16.1) 

0 

(0.0) 

0 

(0.0) 

   4 – 11 
46 

(36.2) 

49 

(38.6) 

10 

(7.9) 

20 

(15.7) 

2 

(1.6) 

   12 – 19 
23 

(29.5) 

36 

(46.2) 

2 

(2.6) 

16 

(20.5) 

1 

(1.3) 

   > 20 
13 

(23.2) 

26 

(46.4) 

0 

(0.0) 

16 

(28.6) 

1 

(1.8) 

Number of cigarette smoked per week      

17.783 0.122 

   < 15 
39 

(36.1) 

46 

(42.6) 

8 

(7.4) 

14 

(13.0) 

1 

(0.9) 

   16 – 30 
41 

(27.9) 

68 

(46.3) 

8 

(5.4) 

29 

(19.7) 

1 

(0.7) 

   31 – 45 
10 

(33.3) 

8 

(26.7) 

1 

(3.3) 

9 

(30.0) 

2 

(6.7) 

   > 46 
3 

(42.9) 

4 

(57.1) 

0 

(0.0) 

0 

(0.0) 

0 

(0.0) 

* Significant Level (p < 0.05). 

Abbreviations: VLD= Very Low Dependence, LD= Low Dependence, MD= Medium Dependence, HD= High Dependence, 
VHD= Very High Dependence.  

 
4. Discussion 
This present study stated that 43.2% of the respondents had low nicotine dependence which is consistent with the 
findings of the community based study which was conducted among 572 urban slums in India (Saha, Islam, Paul, 
& Som, 2017). This present study found that only 1.4% of the participants had very high nicotine dependence 
which is consistence with the result of community based survey from Angola which was conducted among 2,472 
respondents on tobacco consumption and nicotine dependence (Pedro, Brito, & Barros, 2017). These findings can 
be due to the participation of younger age group including fewer years of cigarette smoking and lesser number of 
cigarettes smoked per week which leads to low nicotine dependence.  
In the cross sectional study by Manimunda et al. (2012) which was conducted in India among 18,000 individuals 
older age group, low-socio-economic status, married individuals have a high level of nicotine dependence but this 
present study found that respondents in the younger age group, single-never married and had income, had more 
salary than other respondents, were more likely to smoke cigarettes and showed medium to high dependence 
although there were more in low and very low nicotine dependence than medium, high and very high dependence 
groups (Manimunda et al., 2012). The difference between our finding and the Manimunda study may be due to the 
younger age, peer pressure, occupational stress, and freedom from the family of their respondents.  
There was a high proportion (30.1%) of high and very high dependence among the respondents who started their 
first cigarette below 15 years of their age than other age groups, it was consistent with the findings from the study 
by Saha et al. (2017) which was conducted among 572 urban slums in India and by Roberts et al. (2013): a cross 
sectional study among men and women with the aged 18 years and above from nine countries (Roberts et al., 2013; 
Saha et al., 2017) and this is probably due to cigarettes being easily accessible and available among younger age 
group and they need early tobacco free years through banning and by regulations to control not selling cigarettes to 
this younger age group.  
Being the member of WHO FCTC (Framework and Convention on Tobacco control) since 2003, Myanmar has 
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started the implementation of six policies; MPOWER (monitoring tobacco use and prevention policies, protecting 
people from tobacco smoke, offering help to quit tobacco use, warning about the dangers of tobacco, enforcing 
bans on tobacco advertising, promotion and sponsorship, raising tobacco taxes) (MOH, 2014b).   
5. Conclusion 
To our knowledge, the strength of this present study is the first study on the prevalence of nicotine dependence 
among industrial workers in Mandalay, Myanmar. A national survey or another similar setting of the study on the 
prevalence of nicotine dependence and its correlation among industrial workers in Myanmar is recommended. 
Although there were low nicotine dependence, younger age group and young age at first cigarette smoking was 
found in this study. Therefore, Myanmar should put more effort on the implementation of banning and selling 
cigarettes to people less than 18 years of age. Regarding the awareness of smoking and nicotine dependence, a 
community based health education program should be planned and conducted by the government authority with 
the collaboration of local health authorities through workplaces and schools to reach young age groups. This health 
education program on smoking and nicotine dependence should include the risk of several health problems, 
severity, and effects of nicotine dependence. Not only conducting health education programs, but also the 
rehabilitation center or health services for those who want to quit smoking including counseling process should be 
developed.  
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