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ABSTRACT

This study aimed to assess the prevalence and patterns of tobacco and alcohol use and the associations 
with socio-demographic variables among presumptive TB patients.

A cross-sectional study was conducted among 397 presumptive TB patients in a tertiary hospital 
in Myanmar. Global Adult Tobacco Survey (GATS) questionnaire and AUDIT-C were used to measure 
daily tobacco use (single, any or dual use of smoked and smokeless tobacco) and harmful alcohol use, 
respectively. Multiple and multinomial logistic regression were used to examine the associations with 
socio-demographic factors.

The prevalence of daily use of dual tobacco and any tobacco was 28.2% and 65.7%, respectively. 
Harmful alcohol use was also high (44.8%). While single use of daily tobacco and harmful alcohol was 
28.2% and 7.3%, respectively, concurrent tobacco and alcohol use was 37.5%. While being male and 
having low education were associated with tobacco use, concurrent tobacco and harmful alcohol use were 
associated with male gender, low education, and occupation with the government or a company.

Due to the high prevalence of tobacco and alcohol misuse, identifying those at risk of tobacco and 
alcohol misuse and providing integrated care services in a health facility should be considered as a joint 
activity in national TB and tobacco control programmes.
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INTRODUCTION

The burden of tuberculosis (TB) is now decreasing globally with dramatic falls in the number 
of people dying from TB, but it remains very high in the Southeast Asia Region.1 Myanmar is 
one of the world’s 22 high TB burden countries and also one of the 5 highest TB incidence 
countries in the Southeast Asia Region.2 TB incidence and mortality in 2016 were 361 and 47, 
respectively, per 100,000 people in the region.3
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Misuse of substances, such as alcohol4,5 and tobacco,6 which is the dominant risk factor for 
TB among tuberculin-positive individuals or those at high risk of infection,7-9 is also very high 
in Myanmar. For example, the prevalence of smoking is rather on the rise from 29.7 % in 
2009 to 43.2 % in 2014.10 A recent study in Myanmar showed that former or current smokers 
were 30% of TB index cases and 18.4% of household contacts and passive smokers were also 
relatively high 12.5% and 33.9%, respectively. Current or passive smokers among household 
contacts were associated with positive TB.8 Another type of tobacco, namely smokeless tobacco 
(SLT), which contains nicotine and is highly addictive, is produced locally and is frequently 
used at social customs and religious events in Myanmar.11 The percentage of SLT among adults 
aged 15 or higher in Myanmar in 2014 is the highest in the Southeast Asia Region (24.1% 
female, 62.2% male, and 43.2% total).12 Furthermore, SLT can be substituted for cigarettes 
where smoking is prohibited. An Indian study noted that TB patients who were advised to quit 
smoking shifted to SLT after completion of TB treatment as a form of harm reduction, and the 
relapse rate of tobacco use at 6 months after the completion of treatment was higher for SLT 
(52%) than for smoking (36%).13 Despite a less clear association of SLT with TB,7 SLT and 
smoking should be considered in tobacco cessation programmes to control TB in a country like 
Myanmar where SLT is easily available and perceived to be less harmful to health. Moreover, 
dual users, that is, people who both smoke and use SLT, have emerged as a high-risk group 
for tobacco dependence14,15 and tobacco related-harm due to a more prolonged increase in total 
tobacco consumption.15 They are thus considered as heterogeneous groups of tobacco users who 
are at a greater risk of continued tobacco use.16

In light of alcohol use, unrecorded forms of alcohol like home-brewed wine and spirits are 
regularly consumed and the consumption rate in Myanmar is increasing.17 People who drink 
alcohol have increased risk of active TB infection, probably because of their increased risk of 
exposure to people with infectious TB disease in specific settings, such as bars, restaurants, and 
social institutions.18,19 About 10% of people living with HIV (PLHIV) drink alcohol daily,20 and 
alcohol consumption is an independent risk factor for prevalent TB among PLHIV20 and among 
household contacts.8 

The combined use of tobacco (smoking and/or SLT) and alcohol has become a widespread 
phenomenon and a major public health concern the world over, including Myanmar. Such tobacco 
and alcohol misuse further weakens the immune system and increases the risk of TB treatment 
failure, relapse and death.21,22 In addition, there are concerns that the use of one substance, 
for example, alcohol, can serve as a gateway toward the use of tobacco or other substances.23 
Frequent risky drinkers smoked more cigarettes per day and had greater temptations to smoke 
in positive affective/social situations.24 It is too difficult to quit both alcohol and tobacco, and 
an attempt to quit tobacco might adversely affect the patient’s recovery from alcoholism. A 
recent prospective cohort study in Singapore among 63,257 adults aged 45–74 years showed that, 
compared with those who neither smoked nor drank, the risk of active TB increased from 1.82 
(95% CI 1.57 to 2.10) among current smokers who were non-drinkers to 3.16 (95% CI 2.35 to 
4.24) among current smokers who also had two or more drinks daily (p for interaction=0.08).25 

Although prompt identification of tobacco and alcohol use and its cessation services are criti-
cal for improving the clinical outcomes of TB patients, its role in reducing the burden of TB 
seems minimal as intervention is directed only for TB patients. Since community-based tobacco 
control strategies are resource intensive, efforts in tobacco and alcohol control in presumptive 
TB patients in a health facility may be a good alternative option to reduce the number of TB 
incident cases.26 Nonetheless, there are limited studies on prevalence and patterns of tobacco 
(smoking and also SLT) and alcohol use among either presumptive or confirmed TB patients 
in Southeast Asia Region. The objectives of the present study are thus to assess the prevalence 
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of types of tobacco (smoking and/or SLT) and alcohol use and also exclusive and concurrent 
use of tobacco and alcohol among presumptive TB patients and to examine the association with 
socio-demographic variables. This could be important in making a new policy to prevent and 
control TB and may, therefore, help reduce the global TB burden.21,27 

MATERIALS AND METHODS

Study Design and Participants
A hospital-based cross-sectional study was conducted at a tertiary care hospital in Taungoo 

Township, Myanmar, in April 2017. Taungoo, the study area, is located in the Bago Region, 
which is situated in the southern central part of Myanmar. It covers an area of 1,717.6 square 
kilometers with a total population of 262,056 people (47.8 % male and 52.2 % female), the 
majority (58.6 %) of which reside in rural areas.28 Among 8 hospitals (4 not-for-profit public 
hospitals and 4 private and for-profit hospitals) in Taungoo, Taungoo General Hospital, the biggest 
not-for-profit public tertiary hospital in Taungoo, takes part in a huge TB campaign and performs 
TB screening and treatment in Taungoo, all organized by the Department of Public Health under 
the Ministry of Health and Sports. Regular screening cases per day was 15–25 patients. 

The sample size (n=368) was calculated using a confidence interval (CI) of 95%, an accep-
tance error of 5% and a proportion of current tobacco smoking of 40% according to outpatient 
department (OPD) data of Taungoo General Hospital, in September 2016. The sample size was 
increased by 10% to allow for any incomplete data occurring during the data collection; the 
required sample size was 400 presumptive TB patients aged 18 years and above who attended 
the TB department. A total of 400 presumptive patients, previously called TB suspects, who 
were defined by having either cough, fever or chest pain for more than 2 weeks, were invited 
by convenience sampling. Written informed consent was obtained from all the participants after 
the study objectives were explained to them and they were assured of the confidentiality of their 
identity and that choosing not to participate would not disadvantage them in any way. Face-to-
face interviews were conducted by researchers and trained research assistants to complete the 
structured questionnaire. Researchers wore effective devices like N-95 masks to protect against 
disease transmission while interviewing participants in separate, well-ventilated rooms with good 
lighting at the TB department at the Taungoo General Hospital. The study was conducted ac-
cording to the guidelines laid down in the Declaration of Helsinki and all procedures involving 
human subjects were approved by the Human Research Ethics Committee of Mahidol University, 
Thailand (Approval No.: 2017/056.1403). All data were treated anonymously with study identifica-
tion numbers. Those with no information on tobacco or alcohol (n=3) were excluded from the 
analyses (total n=397). 

Measure of tobacco use 
The prevalence of tobacco use was obtained based on Global Adult Tobacco Survey (GATS).29 

The primary outcomes for this analysis were self-reported daily smoking and SLT use. Smoking 
included cigarettes, hand roll cheroots, cigars, pipes, kreteks and other smoked tobacco products. 
SLT included chewing tobacco with betel nuts, snuff, dipping tobacco and other SLT products. 
Three questions for each smoking and SLT were asked, “Do you currently smoke tobacco on a 
daily basis, less than daily, or not at all?” They were asked, “Have you smoked tobacco daily 
in the past?” with Yes or No responses, and, “In the past, have you smoked tobacco on a daily 
basis, less than daily, or not at all?” According to the GATS guidelines,29 current daily users of 
smoked tobacco and SLT were categorized. Dual tobacco use and any tobacco use were defined 



688

Kyaw Hsan Tun and Seo Ah Hong

as daily users of both smoked tobacco and SLT and as daily users of either smoked tobacco 
or SLT. In consideration of the number of intensive substances (tobacco and harmful alcohol 
use) used, no tobacco and alcohol use, exclusive tobacco use, exclusive harmful alcohol use and 
concurrent use were classified. Concurrent alcohol and tobacco use was defined as any tobacco 
use on a daily basis and harmful alcohol use.

Measure of harmful alcohol use 
Alcohol consumption over the last year was measured with the Alcohol Use Disorders Identifi-

cation Test-Consumption (AUDIT-C),30,31 which consists of the first 3 questions of the full 10-item 
AUDIT measuring only i) frequency of drinking, ii) quantity consumed on a typical occasion, and 
iii) frequency of heavy episodic drinking. Each AUDIT-C questions have 5 response options and 
total scores range from 0–12. In men, a score of 5 or more is considered indicative of harmful 
alcohol drinking and at higher values also of alcohol use disorder; the corresponding score in 
women is 4 or more. Cronbach’s alpha internal consistency indicator was used to estimate the 
reliability of the 3-item scale of AUDIT-C (a = 0.77) in this study.

Sociodemographic variables
The following sociodemographic characteristics were selected as possible correlating factors on 

tobacco and alcohol use among presumptive TB patients: gender, age groups (18–34, 35–59, and 
60 years and above), monthly household income by tertiles (<160,000 Myanmar Kyat [MMK], 
160,000–239,999 MMK, and 240,000 MMK and above), education level (primary, middle, and 
high school level education), occupation (government/company staff, self-employed, and farmers/
labors/others). 

Data analysis
Descriptive statistics were used to present the number and proportion of general subject 

characteristics and outcome variables. Chi-square tests were used to identify differences in 
proportions of the categories of socio-demographic factors by types of tobacco and alcohol use. 
Associations between socio-demographic factors and types of tobacco and alcohol use were 
examined by multiple logistic regression. A multinomial logistic regression model was fitted to 
explore socio-demographic factors associated with different numbers of tobacco and alcohol use. 
Dependent variables were single substance use (either any daily tobacco use or harmful alcohol 
use) and concurrent tobacco and alcohol use, and the comparison group were those with no 
substance use. Adjusted odds ratios (AOR) and 95 % confidence intervals (CIs) after adjustment 
for covariates were estimated and presented. All statistical analyses were done in SAS 9.4 (SAS 
Institute, Cary, NC).

RESULTS

More than half of the presumptive TB patients were male, aged 35–60 years, farmers, self-
employed and of low education (no formal education or only primary school) (Table 1). Nearly 
half of the respondents reported daily use of smoked tobacco (45.8%) and SLT (48.1%). Those 
with any daily tobacco use were 65.7% (80.6% for men and 34.9% for women), and those with 
dual tobacco daily use were 28.2% (39.9% and 3.9% for men and women, respectively). In the 
associations with socio-demographic factors, daily use of smoked tobacco, SLT and any tobacco 
were associated with being male and of a low education level, while daily dual tobacco use and 
harmful alcohol drinking were only associated with the male gender. 
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In Table 2, the prevalence of exclusive use of tobacco and alcohol and its concurrent use 
among presumptive TB patients was 35.5% (7.3% harmful alcohol use only and 28.2% daily 
tobacco use only) and 37.5%, respectively. 

Table 3 shows the AOR and 95% CI for exclusive use of tobacco and alcohol and its 
concurrent use relative to neither tobacco nor alcohol use for the socio-demographic covariates 
considered in the multinomial logistic regression analysis. Compared with female respondents, 
male respondents were 6.78 times and 8.91 times more likely to be daily tobacco users and 
harmful alcohol users, respectively, and 26.7 times more likely to be concurrent alcohol and 
tobacco users. Those with lower education, compared to high school or higher education, were 
more likely to be daily users of tobacco (AOR=5.21, 95% CI=1.95–13.9 for middle school and 
AOR=10.0, 95% CI=3.48–28.6 for primary school or less) and concurrent users of tobacco and 
alcohol (AOR=3.97, 95% CI=1.49–10.6 for middle school and AOR=3.98, 95% CI=1.32–12.0 
for primary school or less). Compared with farmers, laborers, or others, those working for the 
government or companies were 3.83 times more likely to be concurrent tobacco and harmful 
alcohol users.

Table 2  Prevalence of substance use by the exclusive and concurrent use of tobacco and 
alcohol among presumptive TB patients (n=397)

Number of substance use
Harmful 
alcohol

Daily use of tobacco
n % (95% CI)

SLT Smoking

No substance use – – – 107 27.0 (22.6–31.4)

Daily tobacco use (28.2%)

– + – 52 13.1   (9.8–16.4)

– – + 23 5.8   (3.5–8.1)

– + + 37 9.3   (6.4–12.2)

Harmful alcohol use 1) (7.3%) + – – 29 7.3   (4.7–9.9)

Concurrent substance use (37.5 %)

+ + – 27 6.8   (4.3–9.3)

+ – + 47 11.8   (8.6–15.0)

+ + + 75 18.9 (15.0–22.8)

1) Alcohol use over the last year was measured with the Alcohol Use Disorders Identification Test-
Consumption (AUDIT-C). In men, a score of 5 or more is considered indicative of harmful alcohol 
drinking and at higher values also of alcohol use disorder; the corresponding score in women is 4 
or more.
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DISCUSSION

This study is, to our knowledge, the first study to identify types of tobacco, such as smok-
ing and/or SLT, and the combined use with alcohol among presumptive TB patients. Nearly 
half reported daily use of smoking (45.8%) and SLT (48.1%), which is higher in comparison 
with 2014 national estimates (20.7% and 30%, respectively) among adults aged 25–64 years.32 
While exclusive smokers and SLT users were 17.6% and 19.9%, respectively, the percentage 
of daily dual tobacco users was high (28.2% in total, 39.9% in men, and 3.9% in women) 
in line with a review study showing that Myanmar had the highest prevalence of current dual 
tobacco use in both men (31%) and women (13%), compared to other countries in South-east 
Asia.33 Furthermore, this study reported a high prevalence of harmful alcohol use (about 45%) 
and concurrent use of alcohol with tobacco (37.5% for alcohol with any tobacco and 18.9% for 
alcohol with dual tobacco use). This study noted a higher prevalence of concurrent tobacco and 
alcohol use than the exclusive use of either any tobacco or harmful alcohol. It may imply the 
need to address poly-substance use, which may hinder successful TB treatment. 

With regard to associations with sociodemographic factors, this study revealed strong associa-
tions of male gender and low education with tobacco use, regardless of type of tobacco, which 
agrees with other studies,34,35 and an association of male gender with harmful alcohol use. The 
differences in gender and education were larger in poly-substance use, as it was shown that the 
proportions of dual tobacco use and concurrent tobacco and alcohol use were much higher in 
men of low education. Interestingly, low income was found to have a positive association with 
daily smoking but an inverse association with harmful alcohol use in this study. Furthermore, 
concurrent tobacco and harmful alcohol users were higher among those working for the govern-
ment or a company, compared to those in other occupations, such as self-employment, farming 
or manual labor. This may be partly explained by the fact that men, particularly those working 
for the government or companies, drink after work to relieve stress with their colleagues and 
smoke more when drinking alcoholic beverages. This study did not present an association with 
age, which is consistent with results from Myanmar DHS 2015–16 showing that there was no 
difference in either smoking or SLT use by age groups among men, while smoking increased 
with age among women.35 Effective campaigns to discourage use of alcohol and tobacco to 
prevent TB infection and treat TB disease are needed, particularly for men and those with low 
education in the community and those at worksites.

A few things should be considered in interpreting the present study results. Firstly, as the 
data were collected using convenience sampling at a tertiary hospital in Taungoo Township, 
Myanmar, the sample may not be representative of presumptive TB patients. Furthermore, the 
information on tobacco and alcohol use, which relied on self-report, may be subject to recall 
bias. Next, this study did not consider the time frame in which the alcohol is consumed. While 
a few drinks a day may not have a huge effect, consuming too much alcohol for too long can 
be damaging to health. Thus, the results of this study may help us to understand the tobacco 
and alcohol use profile of presumptive TB patients. Also, as this study did not cover other illicit 
substances, further research is warranted. 

Despite the limitations, these findings have implications for TB control strategies, particularly 
in countries where a high proportion of TB can be attributed to tobacco and alcohol use. A 
Taiwan cohort study showed that smoking cessation reduces the risk of TB as well as TB 
mortality by a third.36 In Myanmar, TB control efforts still rely heavily on treatment-based control 
minimally integrated with tobacco cessation.37 Tobacco cessation services are not integrated into 
primary health care, and no provision is made for tobacco cessation counselling for TB patients 
even when they are found to be tobacco users.38 Thus, proactive tobacco control, such as universal 
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access to counselling and tobacco cessation services for all people including those with active 
and presumptive TB,38 and heavier taxation39 should be done in Myanmar. In addition, screening 
for alcohol misuse is rarely done in a health facility and much far less for TB control. A study 
has noted that, as occasional and daily smokers were at a greater risk of being diagnosed as 
harmful drinkers, smoking status can be an indicator for alcohol screening.40 Thus, screening for 
alcohol use should be recommended after diagnosis of tobacco use in a health facility. Identify-
ing users of tobacco smoking, SLT and alcohol in a health facility and providing an integrated 
tobacco and alcohol cessation service in national TB programme (NTP) modules, as well as TB 
diagnosis and management in tobacco control modules,38 can be a short-term alternate option.

CONCLUSION

This study has provided important information regarding the prevalence and patterns of tobacco 
and alcohol use among presumptive TB patients in Myanmar, which is one of the world’s 
high TB burden countries. The study has demonstrated a high prevalence of daily use of dual 
tobacco and harmful alcohol use among presumptive TB patients. Furthermore, the prevalence of 
concurrent alcohol and tobacco use was greater than single tobacco use without harmful alcohol 
drinking and harmful alcohol use without tobacco use. While tobacco use was associated with 
male gender and low education, concurrent tobacco and harmful alcohol use were associated with 
male gender, low education and occupation with the government or a company. These findings 
have implications for TB control strategies and implementation of TB programmes, pressing 
the need to address harmful alcohol as well as tobacco, particularly in countries where a high 
proportion of TB is attributed to tobacco and alcohol misuse.

DISCLOSURE STATEMENT

None of the authors has any conflicts of interest to declare in relation to this work.

REFERENCES

  1.	 Fryatt RJ. Tuberculosis control in South East Asia: vignettes from China, Cambodia and Myanmar. Health 
Policy Plan, 2017;32(suppl 2):i1-i22.

  2.	 Floyd K, Falzon D, Getahun H, et al. Use of high burden country lists for TB by WHO in the post-2015 
era. Geneva: WHO; 2015.

  3.	 World Health Organization. Tuberculosis profile - Myanmar. Geneva:WHO;2018.
  4.	 Fleming MF, Krupitsky E, Tsoy M, et al. Alcohol and drug use disorders, HIV status and drug resistance 

in a sample of Russian TB patients. Int J Tuberc Lung Dis. 2006;10(5):565–570.
  5.	 Imtiaz S, Shield KD, Roerecke M, Samokhvalov AV, Lönnroth K, Rehm J. Alcohol consumption as a risk 

factor for tuberculosis: meta-analyses and burden of disease. Eur Respir J. 2017;50(1):1700216.
  6.	 Slama K, Chiang CY, Enarson DA, et al. Tobacco and tuberculosis: a qualitative systematic review and 

meta analysis. Int J Tuberc Lung Dis. 2007;11(10):1049–1061.
  7.	 Gyawali N, Gurung R, Poudyal N, et al. Tobacco and alcohol: The relation to pulmonary tuberculosis in 

household contacts. Nepal Med Coll J. 2013;15(2):125–128.
  8.	 Htet KKK, Liabsuetrakul T, Thein S, McNeil EB, Chongsuvivatwong V. Improving detection of tuberculosis 

among household contacts of index tuberculosis patients by an integrated approach in Myanmar: a cross-
sectional study. BMC Infect Dis. 2018;18(1):660.

  9.	 Zhang H, Xin H, Li X, et al. A dose-response relationship of smoking with tuberculosis infection: A 
cross-sectional study among 21008 rural residents in China. PLoS One. 2017;12(4):e0175183.

10.	 Ministry of Information. Smoking kills nearly 0.7million of Myanmar people each year. [cited 2018 4 May]; 



694

Kyaw Hsan Tun and Seo Ah Hong

Available from: http://www.moi.gov.mm/moi:eng/?q=news/17/06/2017/id-10891.
11.	 Sein T, Swe T, Toe MM, Zaw KK, Sein TO. Challenges of smokeless tobacco use in Myanmar. Indian J 

Cancer. 2014;51(suppl 1):S3–S7.
12.	 Tan YL, Dorotheo U. The tobacco control Atlas: ASEAN region Third edition. Bangkok, Thailand: Southeast 

Asia Tobacco Control Alliance (SEATCA); 2016.
13.	 Deepak KG, Daivadanam M, Pradeepkumar AS, Mini GK, Thankappan KR, Nichter M. Smokeless tobacco 

use among patients with tuberculosis in Karnataka: the need for cessation services. Natl Med J India. 
2012;25(3):142–145.

14.	 Harrell PT, Naqvi SMH, Plunk AD, Ji M, Martins SS. Patterns of youth tobacco and polytobacco usage: 
The shift to alternative tobacco products. Am J Drug Alcohol Abuse. 2017;43(6):694–702.

15.	 Hatsukami DK, Lemmonds C, Tomar SL. Smokeless tobacco use: harm reduction or induction approach? 
Prev Med. 2004;38(3):309–317.

16.	 Kram Y, Klesges RC, Ebbert JO, Talcott W, Neilands TB, Ling PM. Dual tobacco user subtypes in the 
U.S. Air Force: dependence, attitudes, and other correlates of use. Nicotine Tob Res. 2014;16(9):1216–1223.

17.	 World Health Organization. Total alcohol consumption per capita (liters of pure alcohol, projected estimates, 
15+ years of age). Global Health Observatory Data Repository, [cited 2019 January 18]; Available from: 
https://data.worldbank.org/indicator/SH.ALC.PCAP.LI?locations=MM.

18.	 Friedman LN, Williams MT, Singh TP, Frieden TR. Tuberculosis, AIDS, and death among substance abusers 
on welfare in New York City. N Engl J Med. 1996;334(13):828–833.

19.	 Lönnroth K, Williams BG, Stadlin S, Jaramillo E, Dye C. Alcohol use as risk factor for tuberculosis disease: 
a systematic review. BMC Public Health. 2008;8:289.

20.	 Phyo K, Oo M, Harries A, et al. High prevalence and incidence of tuberculosis in people living with the 
HIV in Mandalay, Myanmar, 2011–2017. Int J Tuberc Lung Dis. 2019;23(3):349–357.

21.	 Lönnroth K, Jaramillo E, Williams B, Dye C, Raviglione M. Tuberculosis: the role of risk factors and 
social determinants. In: Equity, Social Determinants and Public Health Programmes, edited by SKA Blas 
E, WHO, Geneva:WHO;2010.

22.	 Lonnroth K, Raviglione M. Global epidemiology of tuberculosis: prospects for control. Semin Respir Crit 
Care Med. 2008;29(5):481–491.

23.	 Kandel D, Kandel E. The Gateway Hypothesis of substance abuse: developmental, biological and societal 
perspectives. Acta Paediatr. 2015;104(2):130–137.

24.	 Gubner NR, Delucchi KL, Ramo DE. Associations between binge drinking frequency and tobacco use 
among young adults. Addict Behav. 2016;60:191–196.

25.	 Soh AZ, Chee CBE, Wang YT, Yuan JM, Koh WP. Alcohol drinking and cigarette smoking in relation to 
risk of active tuberculosis: prospective cohort study. BMJ Open Respir Res. 2017;4(1):e000247.

26.	 Kanakia KP, Majella MG, Thekkur P, Ramaswamy G, Nair G, Chinnakali P. High Tobacco Use among 
Presumptive Tuberculosis Patients, South India: Time to Integrate Control of Two Epidemics. Osong Public 
Health Res Perspect. 2016;7(4):228–232.

27.	 Glaziou P, Falzon D, Floyd K, Raviglione M. Global Epidemiology of Tuberculosis. Semin Respir Crit 
Care Med. 2013;34(1):3–16.

28.	 Ministry of Labour, Immigration and Population. The 2014 Myanmar Population and Housing Census - Bago 
Region, Toungoo District. Toungoo Township Report. Nay Pyi Taw: Department of Population, Ministry of 
Labour, Immigration and Population; October 2017.

29.	 Global Tobacco Surveillance System (GTSS). Global Adult Tobacco Survey (GATS) Indicator Guidelines: 
Definition and Syntax2009.

30.	 Bush K, Kivlahan DR, McDonell MB, Fihn SD, Bradley KA. The AUDIT alcohol consumption questions 
(AUDIT-C): an effective brief screening test for problem drinking. Ambulatory Care Quality Improvement 
Project (ACQUIP). Alcohol Use Disorders Identification Test. Arch Intern Med. 1998;158(16):1789–1795.

31.	 Levola J, Aalto M. Screening for at-risk drinking in a population reporting symptoms of depression: a 
validation of the AUDIT, AUDIT-C, and AUDIT-3. Alcohol Clin Exp Res. 2015;39(7):1186–1192.

32.	 Tint Swe Latt, Ko Ko Zaw, Ko Ko, et al. Report on National Survey of Diabetes Mellitus and Risk factors 
for Non-communicable Diseases in Myanmar. Yangon: Ministry of Health, WHO, and World Diabetes 
Foundation; 2014.

33.	 Sinha DN, Gupta PC, Ray C, Singh PK. Prevalence of smokeless tobacco use among adults in WHO 
South-East Asia. Indian J Cancer. 2012;49(4):342–346.

34.	 Mariappan VA, Sahu SK, Sarkar S, Kattimani S, Soundappan G. Smoked and smokeless tobacco use 
among pulmonary tuberculosis patients under RNTCP in urban Puducherry, India. Indian J Tuberc. 
2016;63(3):158–166.



695

Prevalence and patterns of substance misuse

35.	 Ministry of Health and Sports. Myanmar Demographic and Health Survey 2015–16. Nay Pyi Taw, Myanmar: 
Ministry of Health and Sports; 2017.

36.	 Wen C, Chan T, Chan H, Tsai M, Cheng T, Tsai S. The reduction of tuberculosis risks by smoking 
cessation. BMC Infect Dis. 2010;10:156.

37.	 World Health Organization. Global tobacco epidemic (country profile-myanmar). Yangon, Myanmar: 2017.
38.	 World Health Organization Regional Office for South-East Asia. South-East Asia Regional Response Plan 

for Integration of TB and Tobacco 2017–2021. New Delhi: World Health Organization, Regional Office for 
South-East Asia; 2017.

39.	 Kyaing N. Tobacco economics in Myanmar. Washington DC: International Bank for Reconstruction and 
Development: World Bank; 2003.

40.	 McKee SA, Falba T, O’Malley SS, Sindelar J, O’Connor PG. Smoking status as a clinical indicator for 
alcohol misuse in US adults. Arch Intern Med. 2007;167(7):716–721.


