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Introduction

Tobacco use is a risk factor for several non-communicable 
diseases including lung cancer and cardiovascular disease 
(Collaborators, 2016). In 2015, the prevalence of tobacco 
use in Thailand was 19.9%, while the prevalence of 
alcohol consumption was 65% (Wakabayashi et al., 2015; 
Pitayarangsarit et al., 2016). Thailand has run smoking and 
alcohol prevention programs for over 2 decades, but few 
programs have sought to prevent concurrent tobacco and 
alcohol consumption. Several studies have highlighted 
the impact of concurrent smoking and drinking to health 
(Drobes, 2002; Jackson et al., 2002; Falk et al., 2006; 
Verplaetse and McKee, 2017) including one showing that 
men who concurrently smoke and drink have a high risk 
of chronic heart disease, stroke, and mortality (Hart et al., 
2010). Despite evidence showing the high risk of co-use, 
the prevalence of co-use remains high. In Australia, for 
example, the prevalence of co-use is 40%, smoking only 
is 31%, and heavy alcohol consumption is 11% (Twyman 
et al., 2016). A behavioral study has shown that concurrent 
smoking and drinking is highest among males, adolescents 
and young adults, people with depression, and people 

Abstract

Background: Whilst several studies have examined inequity of tobacco use and inequity of alcohol drinking 
individually, comparatively little is known about concurrent tobacco and alcohol consumption. The present study therefore 
investigated inequity of concurrent tobacco and alcohol consumption in Thailand. Methods: The 2015 Health and 
Welfare Survey was obtained from Thailand’s National Statistical Office and used as a source of national representative 
data. Concurrent tobacco and alcohol consumption was defined as current and concurrent use of both tobacco and 
alcohol. The wealth assets index was used as an indicator of socioeconomic inequity. Socioeconomic status included 5 
groups ranging from poorest (Q1) to richest (Q5). A total of 55,920 households and 113,705 participants aged 15 years 
or over were included and analyzed. A weighted multiple logistic regression was performed. Results: The prevalence 
of concurrent tobacco and alcohol consumption, tobacco consumption only, and alcohol consumption only were 15.2% 
(95% CI: 14.9, 15.4), 4.7% (95% CI: 4.5, 4.8), and 18.9% (95% CI: 18.7, 19.1), respectively. Weighted multiple 
logistic regression showed that concurrent tobacco and alcohol consumption was high in the poorest socioeconomic 
group (P for trend: <0.001), and tobacco consumption only was also high in the poorest group (P for trend: <0.001). A 
high prevalence of alcohol consumption was observed in the richest group (P for trend: <0.001). Conclusions: These 
findings suggest that tobacco and alcohol consumption prevention programs would be more effective if they considered 
socioeconomic inequities in concurrent tobacco and alcohol consumption rather than focusing on single drug use.

Keywords: Inequity- socioeconomics- co-use- smoking and alcohol

RESEARCH ARTICLE

Socioeconomic Inequality in Concurrent Tobacco and Alcohol 
Consumption
Nirun Intarut1,2*, Piyalak Pukdeesamai3

with close friends who smoke and/or drink (Nguyen et 
al., 2012). 

Several studies have investigated the relationship 
between socioeconomic inequity and the prevalence of 
smoking (Pfortner et al., 2016; Tsai et al., 2016) and 
socioeconomic inequity and alcohol drinking (Carlson 
and Y, 2016; Torikka et al., 2017), but few studies have 
investigated the relationship between socioeconomic 
inequity and concurrent tobacco and alcohol consumption. 
This study therefore aimed to investigate the impact of 
socioeconomic status on concurrent tobacco and alcohol 
consumption in Thailand.

Materials and Methods

Methods
The 2015 Health and Welfare Survey was obtained 

from Thailand’s National Statistical Office and used 
as a source of national representative data. Health and 
Welfare Surveys have been conducted in Thailand every 
2 years since 1974. The aims of this survey are to collect 
information on health insurance, illness, use of health 
services including dental clinics, health expenditure, 
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tobacco use, alcohol use, and other health information. In 
this survey, stratified two-stage sampling is used to recruit 
participants from a community stratified by urban and rural 
residence in 77 provinces. In total, data were collected 
from 55,920 households and 113,882 participants. All 
participants were aged 15 years and over and interviewed 
by trained interviewers in face-to-face interviews. 

Tobacco consumption status was defined as a 
participant who reported currently smoking. Participants 
were asked the question “Currently, do you smoke?” If 
they said “yes”, they were classified as current smokers. 
For alcohol consumption status, participants were asked 
the question “Have you consumed alcohol or an alcoholic 
beverage in the past 12 months?” If they said “yes”, they 
were classified as current drinkers. In the present study, 
we further sub-classified participants as consumers of 
tobacco only (TCO), alcohol only (ACO), and tobacco 
and alcohol in combination (CTA).

Socioeconomic status was calculated by assessing 
household assets. Twenty items were taken into 
consideration including type of dwelling, construction 
materials, tenure, electricity in the dwelling, cooking 
fuel, drinking water, water supply for general use, toilet 
facilities, television, video/vcd/dvd, mobile phone, 
computer, refrigerator, microwave oven, washing machine, 
air conditioner, automobile, motorcycle, pick-up, and van. 
All variables were analyzed using principal component 
analysis (PCA), and computed as wealth index scores. We 
divided the wealth index scores into five quintiles where 

the 1st quintile represented the poorest wealth quintile 
and the 5th quintile represented the richest (Howe et al., 
2011; Pullum, 2016).

Statistical analysis
Characteristics of participants, socioeconomic 

status quintile, CTA, TCO, and ACO were described 
by frequency and percentages. We also used weighted-
multiple logistics regression (sampling weight) to 
investigate the association between socioeconomic status 
quintile and CTA, TCO, and ACO. All statistical analysis 
was performed using the R statistical program version 3.4 
(R Development Core Team, 2017) .

Results

Of the 113,705 participants included and analyzed in 
this study, most were aged over 55 years (30.7%), male 
(46.8%), attended school less than 7 years (55.5%%), 
Buddhist (93.9%), and resident in an urban area (55.0%).

Table 1 shows that the overall prevalence of TCO, 
ACO, and CTA were 4.7% (95% CI: 4.5, 4.8), 18.9% 
(95% CI: 18.7, 19.1), and 15.2% (95% CI: 14.9, 15.4) 
respectively. Stratified analysis shows an increased trend 
of TCO amongst older participants. ACO was more 
prevalent among younger than older participants. CTA was 
most prevalent among participants aged 26-36 (34.4%), 
and 36-45 (25.0%) years. Males had a higher prevalence of 
TCO, ACO and CTA. Also, participants who had attended 

Variables N Tobacco consumption only 
(95%CI)

Alcohol consumption only 
(95%CI)

Co-use (95%CI)

Overall 113,705 4.7 (4.5, 4.8) 18.9 (18.7, 19.1) 15.2 (14.9, 15.4)
Age (year)
     15-25 17493 (15.4) 3.0 (2.8, 3.3) 16.3 (15.8, 16.9) 11.9 (11.4, 12.3)
     26-36 16550 (14.5) 4.1 (3.8, 4.4) 23.7 (23.0, 24.3) 18.9 (18.3, 19.5)
     36-45 21656 (19.0) 4.5 (4.3, 4.8) 23.5 (22.9, 24) 18.8 (18.3, 19.3)
     46-55 23231 (20.4) 5.3 (5.0, 5.6) 21.3 (20.8, 21.9) 17.0 (16.5, 17.5)
     ≥ 56 34952 (30.7) 6.4 (6.2, 6.7) 10.6 (10.2, 10.9) 8.6 (8.3, 8.9)
Gender
     Male 53262 (46.8) 9.7 (9.5, 10.0) 25.0 (24.6, 25.4) 29.5 (29.1, 29.9)
     Female 60620 (53.2) 0.8 (0.8, 0.9) 11.9 (11.6, 12.1) 0.9 (0.9, 1.0)
Number of years of education attended in schools
     ≤ 6 63200 (55.5) 6.3 (6.1, 6.5) 14.3 (14.1, 14.6) 14.9 (14.6, 15.2)
     7-12 33858 (29.7) 4.0 (3.8, 4.2) 21.0 (20.6, 21.5) 16.0 (15.6, 16.4)
     ≥ 13 16824 (14.8) 1.9 (1.7, 2.1) 25.7 (25.1, 26.4) 8.4 (7.9, 8.8)
Religion
     Buddhism 106876 (93.9) 4.0 (3.9, 4.1) 18.9 (18.7, 19.2) 14.9 (14.7, 15.2)
     Islam 6103 (5.4) 22.4 (21.3, 23.4) - -
     Christianity 859 (0.8) 5.5 (4.0, 7.1) 18.3 (15.7, 20.9) 17.9 (15.3, 20.5)
     Others 44 (0.04) 2.3 (-2.2, 6.7) 20.5 (8.4, 32.5) 18.2 (6.7, 29.7)
Residence
Urban 62788 (55.1) 4.1 (4.0, 4.3) 18.9 (18.6, 19.2) 13.3 (13.1, 13.6)
Rural 51094 (44.9) 6.0 (5.8, 6.2) 16.9 (16.6, 17.2) 15.4 (15.1, 15.7)

Table 1. The Prevalence of Tobacco Consumption Only, Alcohol Consumption Only and Co-Use Across Sample 
Characteristics 
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school for less than 7 years had a higher prevalence of 
TCO and CTA than those who had attended school for 7 
years or more. Participants who had attended school for 
more than 12 years had a high rate of ACO. 

Table 2 shows the relationship between CTA, TCO, 
and ACO and wealth index. CTA prevalence increased 
from the poorest to the richest groups (P for trend: <0.001), 
and among rural and urban groups the trend was similar 
to the overall trend. TCO prevalence also rose from the 
poorest to the richest groups, and was higher among urban 
residents (P for trend: <0.001). ACO prevalence was lower 
in the poorest households than the richest households 
(P for trend: <0.001). These trends were confirmed by 
weighted-multiple logistic regression as shown in Table 
3. After adjustment for residence area, age, gender, and 
the number of years of school attended, a trend in CTA 
prevalence was observed (P for trend: <0.001). CTA 
prevalence was lower in the richest households than 
the poorest households. This trend was similar to TCO 
prevalence (P for trend: <0.001). By contrast, ACO 
prevalence was lower in the poorest households than the 
richest households after adjustment for residence area, 
age, gender, and the number of years of school attended 
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<0.001
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Co-use Tobacco 
consumption 

only

Alcohol 
consumption 

only

Socioeconomics

     Poorest Reference Reference Reference

     Poor 0.9 (0.8, 1.0) 0.9 (0.8, 1.1) 1.2 (1.1, 1.3)

     Medium 0.8 (0.7, 0.8) 0.8 (0.7, 1.0) 1.3 (1.2, 1.5)

     Rich 0.6 (0.6, 0.7) 0.6 (0.5, 0.7) 1.4 (1.3, 1.6)

     Richest 0.5 (0.4, 0.5) 0.5 (0.4, 0.6) 1.5 (1.3, 1.7)

Age (year)

     15-25 Reference Reference Reference

     26-36 1.6 (1.3, 2.0) 1.4 (0.9, 2.2) 0.9 (0.7, 1.1)

     36-45 1.6 (1.3, 1.9) 1.8 (1.1, 2.7) 0.8 (0.7, 1.0)

     46-55 1.2 (1.0, 1.5) 2.0 (1.3, 3.1) 0.8 (0.7, 0.9)

     ≥ 56 0.5 (0.4, 0.6) 2.6 (1.7, 4.0) 0.4 (0.3, 0.5)

Gender

     Male Reference Reference Reference

     Female 0.03 (0.02, 0.03) 0.1 (0.1, 0.1) 0.4 (0.4, 0.4)

Number of years of education attended in schools

     ≤ 6 Reference Reference Reference

     7-12 0.9 (0.8, 1.0) 0.7 (0.6, 0.9) 1.3 (1.2, 1.4)

     ≥ 13 0.5 (0.4, 0.6) 0.6 (0.5, 0.8) 1.5 (1.3, 1.6)

Residence area

     Urban Reference Reference Reference

     Rural 1.0 (1.0 1.1) 1.2 (1.1, 1.4) 1.0 (0.9, 1.1)

Religious

     Buddhism Reference

     Islam 7.7 (6.7, 8.9)

     Christianity 1.0 (0.6, 1.7)

     Others 1.2 (0.1, 9.9)

Table 3. Shows The Results from Weighted Multiple 
Logistic Regression
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(P for trend: <0.001).

Discussion

This study aimed to investigate the inequity of 
tobacco and alcohol co-use, tobacco consumption only, 
and alcohol consumption only across socioeconomic 
status. Our findings can be summarized as follows: 
1) Co-use: the prevalence of co-use increased across 
socioeconomic status with poorer households co-using 
more than richer households. 2) Tobacco consumption 
only: prevalence decreased across wealth index quintile 
with poorer households consuming tobacco only more 
than richer households. 3) Alcohol consumption only: 
richer households consumed alcohol more than poorer 
households across the socioeconomic status quintiles.

Studies show that tobacco and alcohol co-use is a 
risk factor for poor consumer health (Verplaetse and 
McKee, 2017), and has a negative effect on perinatal 
health also (Cannon et al., 2012; Meschke et al., 
2013). In addition, one study has shown inequity in the 
prevalence of smoking in relation to wealth index (Thakur 
et al., 2013). Our findings show a high prevalence of 
tobacco and alcohol co-use in the poorest households, 
with prevalence much lower in the richest households. 
Previous studies have shown an association between co-
use and consumption (Elliott et al., 2014; Haider et al., 
2015), with co-use leading  to  higher smoking  intensity 
(Jackson et al., 2002). We found a high prevalence of 
co-use overall, possibly because people engage in social 
smoking and social drinking during parties and other 
social situations (Kenford et al., 2005; Levinson et al., 
2007). Future tobacco and alcohol intervention programs 
in Thailand and elsewhere should take this finding into 
account. Further studies are warranted to quantify the 
increase in frequency of tobacco consumption associated 
with alcohol co-use and vice versa. Factors related to 
co-use are known to include genetics, neurobiological 
mechanisms, conditioning mechanisms, and psychosocial 
factors (Drobes, 2002). Another risk factor for co-use, 
one affecting college students, is stress (Witkiewitz et 
al., 2012). Based on our findings, socioeconomic status 
should be added to the above list of risk factors for co-use 
and taken into account in future prevention programs.

A major strength of the current study is that data was 
obtained from a nationally representative survey, so results 
are likely to be representative of the whole country and 
can be used as such by researchers and policy makers. 
However, there are some limitations. The Health and 
Welfare Survey design is cross-sectional, so smoking and 
alcohol consumption patterns were not investigated and 
we cannot state whether tobacco use preceded alcohol 
use or vice versa for the participants. Also, participants 
were interviewed in their homes and some participants, 
especially younger participants, might have been afraid 
to talk about substance abuse in front of their parents. 
Substance abuse may therefore have been underestimated. 
This possibility could be investigated by conducting a 
study in a school-based setting. 

In conclusion, the present study shows an inequity 
in the prevalence of concurrent tobacco and alcohol 

consumption affecting persons of low socioeconomic 
status. Tobacco consumption only was also high among 
the poorest participants, whilst alcohol consumption 
only was high among the richest participants. Programs 
aiming to reduce or prevent substance use should take 
these inequities into account and consider co-use rather 
than focusing on single drug use.
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