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ABSTRACT

Introduction: The patterns of smoking addiction or exposure are not same in all places. This study aims
to examine the determinants and patterns of current tobacco smoking (CTS) exposure among male and
female adults at rural and urban places of residences.

Material and methods: Data set selected for this study covers a nationally representative sample of
8,146 respondents extracted from the Global Adult Tobacco (GATS) Survey-2011 Indonesia. The fre-
quency distribution was used to introduce the response variable along with several independent variables
with primary information. The chi-square test was executed to find the association between the study
variable with different selected variables. In logistic regression, CTS exposure status of adults based on
male and female with different places of residence was used as the response variable. Demographic and
socioeconomic variables, health knowledge about CTS, attitude and perception of tobacco smoking (TS)
restrictions were considered as predictor variables.

Results: Aged male adults (above 44 years old) were less exposure and females in all age groups were
more exposure to tobacco smoking compared to reference group. Only female respondents who were
living with large families of more than five members had higher risk to be exposed to CTS but females
were less exposed compared to males in both rural and urban regions. Better education, higher wealth
index, better health knowledge and practice of no smoking at home were associated with lower CTS
exposure in all types of cases.

Conclusions: Prevention and control processes should not be neglected in public health policies. Smok-
ing policy should be implemented and enforced by each parts of Indonesia.
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INTRODUCTION

Tobacco smoking (TS) increases severe health risks
and causes about eight million deaths worldwide every
year [1, 2]. TS is recognized as the sixth most common
cause of death globally [3, 4]. By 2030, it is anticipated
that even more people will die due to current (both daily
and occasionally tobacco users) tobacco smoking (CTS),
of which 80% will occur in low- and middle-income

40

countries [5-8]. The World Health Organization (WHO)
estimated in 2015 that among the 1.074 billion tobacco
smokers globally, 909 million were male and 165 million
female [2]. The tobacco smoking prevalence was 24.9%
and predicted to be 22.8% and 20.9% in 2020 and 2025
respectively (Fig. 1) [2, 9].

Smoking is one of the world’s main public health
risk factors [10, 11] which is a socio-economic prob-
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lem as well as a burden among people of all ages [6, 12].
It harms economic efficiency by impeding physical func-
tion and lung capacity, and also causes more frequent
illness [13]. CTS causes reduced fetal growth, low birth
weight, pre-term delivery, and sudden infant death in
pregnant women [14, 15]. It causes harm to non-smokers
as well, by increasing health risks, especially among chil-
dren under fifteen years old [16]. Although TS is a well-
known risk factor for cancer in adults, there is emerging
evidence that it may also be associated with children’s
cancer. In South-East Asian countries (Indonesia, Thai-
land, Cambodia, Malaysia, Vietnam, etc.), there are about
600 million tobacco smokers, most of whom begin smok-
ing early in life and persist through adulthood [17, 18].
The earlier people start smoking, the more likely they
are to become strongly addicted to nicotine [19]. Envi-
ronmental and individual factors may act to increase the
likelihood of smoking among adolescents [17-21]. Oth-
er associated risks of TS include spontaneous abortion,
intrauterine growth retardation, allergic sensitization,
stroke, decreased pulmonary function, reduced fertility,
and adverse impacts on cognition and behavior [14, 15].

Reducing tobacco consumption is not only a global
health priority but also an economic, sustainable devel-
opment, and human rights issue [1, 2]. Since 2012, all 12
countries in the South-East Asian region have introduced
or upgraded tobacco-control policies, which has effectively
reduced the prevalence of TS among both men and wom-
en. Each country needs to monitor tobacco use among
adults and adolescents to understand the consumption
patterns and develop adequate policy responses [9].

The recent WHO report on the Global Tobacco Epi-
demic 2019 found that only 1 in 3 countries globally
has monitored the consumption of tobacco [1]. Public
awareness of harmfulness about smoking is increasing
but it is not enough to control the TS rate. If a govern-
ment does not take any initiative, such as anti-smoking
campaigns and/or advertisements through electronic or
social media, etc. to control tobacco consumption, it is
not possible to reduce smoking rates [24].

The WHO regions of America, Europe, and the
Western Pacific saw smoker numbers decline in the last
two decades, but in the African, Eastern Mediterrane-
an, and South-East Asian regions, rates did not decline
substantially [2]. The prevalence of smokers was highest
in South-East Asia (Fig. 2) [2]. In developing countries,
the tobacco consumption rate remains relatively low
for adult females but could rise quickly among teenage
female. The adult male smoking rate was 10 times higher
than the adult female smoking rate in South-East Asia
[25-28]. However, the TS rate among men has been in
decline, while among women it has increased, particu-
larly in eastern, central, and southern Europe [29, 30].

Indonesia is the fourth most populous country as
well as the fifth-largest producer of tobacco leaf in the
world [5, 8]. It ranks as the world’s forty-third con-
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FIGURE 1. Global trends in the prevalence of tobacco use
by sex [2]
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FIGURE 2. Trends in current tobacco use among people
aged > 15 years [2]

sumer of cigarettes per capita, a total of 182 billion per
year, and anticipates an increase in mortality due to TS
[8, 30, 31]. Current tobacco smoking prevalence in
Indonesia among people aged >15 years old was 40.0%
in 2000, 39.0% in 2005, 38.3% in 2010, and 38.0% in
2015 and predicted that it will be 38.0% in 2025 [2]. The
percentages of people aged 15 years and over who are
daily smokers, occasional smokers, and non-smokers
were 29.2%, 5.6%, and 65.2% respectively [8]. About
34.8% of Indonesians are tobacco smokers, among them
67.0% of men and 2.6% of women [8]. They rank third
in the number of male smokers and seventeenth for total
female smokers worldwide. The TS prevalence among
Indonesian men rose from 53% to 66%, and among
women from 1.7% to 4.2%, between 1995 and 2010 [32].
From 2001 to 2010, the number of children aged between
10 and 14 years old who started smoking increased by
80%, and the number who started smoking between age
five and nine years quadrupled [8, 32]. The health and
welfare effects of this situation have been enormous. It is
very alarming that smoking kills at least 200,000 Indone-
sians each year [33].

Several retrospective studies performed in Indone-
sia show a relationship between smoking and the risk of
developing cardiovascular diseases, respiratory diseases,
and cancer [8, 24]. This study presents the current state
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of tobacco smoking, along with patterns and prevalence
of tobacco consumption among Indonesian adults based
on gender and place of residence. It will also identify
associated factors, such as socioeconomic and demo-
graphic, along with the perception of health knowledge
about smoking, that may help to raise awareness of
avoiding TS among public health officials and adminis-
trators concerning both male and female adults.

MATERIALS AND METHODS

The data and sampling

The Global Adult Tobacco Survey (GATS) 2011,
Indonesia, the latest data available, was used for this
study [8]. The comprehensive methodology for the sur-
vey, including data collection, validation, and reliability
assessment, was explained in the national report of the
survey [8, 26, 34]. Briefly, based on a sampling frame
from the Indonesian population census, the Ministry of
Health nominated the Badan Pusat Statistik (BPS) and
the National Institute of Health Research and Develop-
ment (NIHRD) as implementing agencies. They con-
ducted the GATS 2011 survey with four-stage sampling.
In the first stage, 100 primary sampling units (PSUs)
(50 from rural and 50 from urban areas) were select-
ed according to probability proportional to size (PPS).
In the second stage, a group of census blocks (CBs) in
a sub-district were selected in the same type of area
(urban/rural) considered as secondary sampling units
(SSU) and a random sample of three SSUs was selected
using the PPS sampling technique with the measure of
size (MoS) depending on the total number of households
in each CB and then updated the list of population cen-
sus households in the selected CBs. In the third stage,
the listed households of a selected SSU household were
chosen systematically (an average of 30 households to
get equal male and female households). In the fourth or
final stage, one respondent, randomly chosen from all
the eligible persons in a selected household, participated
in the survey [8]. The process of selecting respondents in
the survey, GATS 2011, Indonesia was as follows:

PSU—» Census block = Households —»Respondent
(CBs)

The sample was formatted with 8581 non-institu-
tional households covering 95.4% of the total population
from all administrative areas. Eligible persons from 8581
(97.4%) households and 8305 (96.8%) individuals com-
pleted the interview. The number of eligible persons in
urban areas (4238) was slightly lower than that in rural
areas (4343) [8]. However, based on the literature, this
research extracted 12 variables from 294 variables, and
each variable contained 8146 respondents after remov-
ing missing values from 8305 respondents. The dataset
is available at the following link: https://nccd.cdc.gov/
GTSSDataSurveyResources/Ancillary/DataReports.
aspx?CAID = 2.

Data collection

Household and individual questionnaires were used
by GATS for the tobacco survey. These were formulated
based on core and optional questions. BPS, with coun-
seling from local agencies (NITHRD, MOH) and interna-
tional collaborators, such as the Southeast Asia Regional
Office and the United States Centers for Disease Control
and Prevention (CDC) surveyed with financial support
from Bloomberg Philanthropies. An electronic system
(handheld computer) facilitated the complex skip pat-
tern employed in this survey. During the data collection,
some inbuilt validity checking on questionnaires was
performed. The main steps in quality control involved
version checking for household and individual ques-
tionnaires, skipping patterns, and validation checking,
and checking for date and time. The data were suitably
weighted to improve the representation of the size, dis-
tribution, and characteristics of the population. From
design weight, household and individual response rates
of the weights were derived. The whole procedure was
derived from the GATS sample design manual and sam-
ple weight manual [8, 14, 26].

Data analysis tools

Data were analyzed using SPSS version 25.0 (SPSS
Inv., Chicago, IL). The frequency distribution was used
to introduce the response variable along with several
predictor variables. The chi-square test was executed
to find the association between the study variable and
selected predictor variables. Binary logistic regression
determined the CTS exposure status of four separate
models concerning gender and places of residence (rural
and urban).

The dependent and predictor variables

We defined current tobacco smoking (CTS) as the
response variable. CTS refers to both daily and occa-
sionally tobacco users [8]. Depending on the nature of
supporting data and the literature on TS exposure, our
selected predictor variables were: age, gender, household
members, residence, education level, wealth index, gen-
eral and specific health knowledge about CTS exposure,
attitude about CTS at home and workplace, and percep-
tion of smoking restrictions in some places. Detailed
descriptions of the variables and their coding are given
in Table 1.

Statistical methods

The analysis was segmented into three parts. The uni-
variate analysis represented the frequency distribution of
several variables and it computed the prevalence of CTS
exposure at four settings (model A: male; model B: female;
model C: rural; model D: urban). To obtain the prevalence
of CTS exposure for various categories of the selected var-
iables, bivariate analyses with cross-tabulations were per-
formed. Pearson’s y? test was used to identify significant
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TABLE 1. Variables for the study and their coding for analysis

Response variable: Current tobacco smoking (CTS) exposure

Variable name

Question asked in the survey

Coding for analysis

Current tobacco smoking

Age in years

Does this person currently smoke tobacco
(daily or occasionally) including cigarettes,
hand-rolled cigarettes, pipes and cigars?
Options: 1 =yes; 2 = no; 7 = don't know;
9 = refused

How old were you? Open-ended question

0 =no (option 2 and option 7);
1 =yes (option 1)

Selected variables as predictors

15-24; 25-44; 45-59; 60+

Gender

Record gender from observation

1 =male; 2 =female

No. of household members

In total how many persons live in this
household? Open-ended question

1=1-2,2=3-4,3=5-9;
4=10+

Residence

What is the place of residence?

1 =urban; 2 = rural

Education level

Highest level of education? 1 = no formal
education; 2 = less than primary school
completed; 3 = primary school completed;
4 =less than secondary school completed;
5 = secondary school completed; 6 = high
school completed; 7 = college or university
completed; 8 = post graduate degree
completed; 77 = don't know; 99 = refused

1 =no formal education
(options 1 and 77);
2 =less than primary;
3 = primary completed;
4 = less than secondary;
5 =secondary and above
(options 5 to 8)

Wealth index

Household or any person in the household
has: a = electricity, b = flush toilet, ¢ = fixed
telephone, d = cell phone, e = television,

f =radio, g = refrigerator, h = car, i = motorcycle,
j =washing machine, k = bicycle,
| = sewing machine, m = wardrobe, n = table,
o = bed or cot, p = chair, q = watch tv

1t quintile: lowest;
2" quintile: low;

3 quintile: middle;
4t quintile: high;

5t quintile: highest

General health knowledge
about exposure of tobacco
smoking (ETS)

Based on what you know or believe, does ETS
cause serious illness in non-smokers?
1 =yes; 2=no; 7 =don't know

1 =yes (option 1);
2 =no (option 2 and 7)

Specific health knowledge
about ETS exposure

Based on what you know or believe does ETS
cause any of the following: a = heart disease
in adults? b = lung cancer in adults? ¢ = lung
iliness in children? d = bone loss in adults?
e —bladder cancer in adults? f = COPD in adults?
For all six type of questions:
1 =yes; 2=no; 7 =don't know

1 =no knowledge (answer
no questions correctly);
2 = some knowledge (answer any one
or two questions correctly);
3 = good knowledge (answer
all questions correctly)

Smoking policy (at home)

Smoking policy inside your home? Options:
1 = allowed; 2 = not allowed, but exception;
3 =never allowed; 4 = no rules; 7 = don’t know

1 = allowed (option 1 and 2);
2 = not allowed (option 3);
3 =norules (option 4 and 7)

Smoking policy (at workplace)

Indoor smoking policy where you work?
Options: 1 = allowed anywhere; 2 = allowed
only in some indoor areas; 3 = not allowed
in any indoor areas; 4 = there is no policy;
7 =don't know

1 = smoking allowed (option 1 and 2);
2 = not allowed (option 3);
3 =norules (option 4 and 7)

Working status

Which of the following best describes your
‘main’ work status over the past 12 months?
options: 1 = Govt. employee; 2 = private job
holder; 3 = student; 4 = retired; 5 = unemployed;
6 = homemaker; 7 = don't know

1 =employed (option 1 and 2);
2 = business holder (option 6);
3 = student and other unemployed
(option 3,4, 5 and 7)
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TABLE 2. Socio-demographic profile of adults living in
Indonesia

Age in years (mean = SD) 34.5+0.95
15-24 1235(15.2)
25-44 3694 (45.3)
45-59 1763 (21.6)
60 and above 1454 (17.8)

Gender
Male 3880 (47.6)
Female 4266 (52.4)

Household members (mean + SD) 3.62+0.72
1-2 1813 (22.3)
3-4 4067 (49.9)
5-9 2221 (27.3)
10 and above 45 (0.6)

Place of residence
Urban 4978 (48.8)
Rural 5343 (51.2)

Education level
No formal education 2088 (25.6)
Less than primary 2254 (27.7)
Primary completed 1491 (18.3)
Less than secondary 1747 (21.4)
Secondary or above 566 (6.9)

Working status of the respondent
Employed 2298 (28.2)
Self-employed 2971 (36.5)
Student/Unemployed 2877 (35.3)

Wealth index (asset quintile)

Lowest 1348 (16.5)
Low 1130(13.9)
Middle 1595 (19.6)
High 2510 (30.8)
Highest 1563.2)

determinants [14, 27]. Logistic regressions for multivar-
iate analyses were applied to major factors that substan-
tially explain CTS exposure in four settings [14, 27, 35].
Four binary logistic regression models were utilized
separately for four different settings (model A, model B,
model C, and model D). Finally, binary logistic regres-
sion truly found the impact of independent variables on
the dependent variable with odds ratios and categorical
interpretations.

P (Y=1)= exp (X.B)

D e ) v

44

Here, is a binary variable that takes a value of ‘1’ if the
respondent is CTS and ‘0’ otherwise; is a vector of inde-
pendent variables and is a vector of unknown parame-
ters. The estimated form of the regression model is:

ln[ Py
1-p,

]: By + B, X +..+B X (2)

The odds ratio (OR) in favor of together with its 95%
confidence interval (CI) are computed for X, X,, ..., X, to
indicate how many times the particular group is more like-
ly to be exposed to CTS compared to the reference group.

RESULTS

Profile of the respondents

Basic information about the respondents is pro-
vided in Table 2. Their average age was 34 years, more
than 45% were 25-44, and roughly 20% were 45-59.
The male-female ratio was 47.6% and 52.4% respective-
ly. About 50% of respondents had a family of 3-4 mem-
bers and the average family size was 3 persons. Respond-
ents’ residence ratio was 51.2% rural vs. 48.8% urban. No
formal education was attained by 25.6% of the respond-
ents and 27.7% of them had less than primary education.
Only 18.3% of the adults had completed the primary lev-
el of education, 21.4% somewhat less than the secondary
level, and 6.9% of adults had completed secondary or
higher education. About 50% of respondents belonged
to the highest two wealth quintiles, whereas 30% were
from the lowest two. While 28.2% of the adults were
employed, 36.5% were self-employed, and the rest were
unemployed or students.

Factors associated with current tobacco

smoking exposure

Table 3 shows the association of several indicators,
including socio-demographic factors, health knowl-
edge, perception, and attitude about smoking, with the
prevalence of CTS exposure in different settings (model
A: male, model B: female, model C: rural, and model
D: urban). In bivariate analysis, age, gender, place of res-
idences, education level, general and specific knowledge
of CTS exposure as well as attitudes to CTS of respond-
ents at home and their working status, were significantly
(p0.05) associated with all of the four models. Percep-
tions of smoking restrictions in workplaces in model B as
well as, the number of household members in model C
and model D, were not statistically associated (p > 0.05)
with CTS exposure. For model A, all age groups had
almost the same distribution with CTS exposure, nearly
50% or above, whereas, for model B, all age groups had
the same distribution of CTS exposure, but this was very
modest.

Similarly, both rural and urban adults had almost the
same distributional pattern with different age groups and
CTS. Adults were more at risk of CTS where the number
of household members was 3 to 4 in model A and C,
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TABLE 3. CTS exposure in different settings by selected variables

| | | |
Age (in years)
15-24 454 172.18 0.6 70.81 253 4262 19.1 60.07
25-44 73.0 (< 0.000) 22 (< 0.000) 38.4 (< 0.000) 33.9 (< 0.000)
45-59 73.8 5.4 40.9 36.4
60 and above 68.6 7.6 38.0 31.8
No. of household members
1-2 67.5 11.46 6.7 42.24 349 5.08 29.1 5.40
3-4 70.1 (< 0.009) 2.2 (< 0.000) 385 (0.166) 333 (0.144)
5-9 65.6 34 36.3 30.6
10 and above 48.0 10.0 273 34.8
Residence
Urban 62.5 57.02 3.0 547 - - - -
Rural 73.8 (< 0.000) 43 (<0.019)
Gender
Male - - - - 73.8 2151.06 62.5 1627.61
Female 43 (< 0.000) 3.0 (< 0.000)
Education level
No formal education 81.5 204.97 7.1 64.05 39.7 23.74 31.7 19.81
Less than primary 75.3 (< 0.000) 3.2 (<0.000) 37.1 |(<0.000) | 365 (<0.001)
Primary completed 62.0 1.0 320 29.8
Less than secondary 60.7 2.0 396 319
Secondary or above 44.9 2.2 23.7 24.8
Wealth index
Lowest (1t quintile) 82.2 188.60 5.5 20.91 37.2 13.12 319 54.23
Low (2" quintile) 76.3 (< 0.000) 49 (<0.000) | 357 |(<0.011)| 366 | (<0.001)
Middle (3" quintile) 74.3 3.6 37.9 40.6
High (4" quintile) 66.1 3.1 393 319
Highest (5% quintile) 50.6 16 28.8 25.0
Working status
Employed 69.2 232.10 2.8 13.32 49.6 558.86 433 527.57
Self-employed 75.8 (< 0.000) 54 (<0.001) | 482 |(<0.000)| 49.0 (< 0.000)
Student/Unemployed 419 3.1 10.1 11.4
Smoking policy at home
Allowed 744 218.31 4.0 18.78 39.9 62.98 385 104.54
Not allowed 47.9 (<0.000) 1.7 (<0.000) | 227 |(<0.000)| 218 | (<0.000)
No rules 73.8 5.0 389 334
Smoking policy at workplace
Allowed 62.7 4414 2.7 1.76 47.7 10.83 445 43.78
Not allowed 55.3 (< 0.000) 2.5 (0.416) 29.7 | (<0.004) 336 (< 0.000)
No rules 70.7 3.8 36.7 293
General health knowledge
Yes 65.1 94.90 2.8 42.30 34.8 36.23 30.2 28.69
No 80.2 (< 0.000) 8.0 (<0.000) | 463 |(<0.000) | 42.0 (< 0.000)
Specific health knowledge
No knowledge 87.0 164.47 74 33.75 443 23.46 38.1 55.89
Some knowledge 73.7 (< 0.000) 3.9 (<0.000) | 375 |(<0.000)| 382 | (<0.000)
Good knowledge 594 24 33.6 27.0

Pearson y?-square test, Model A - CTS exposed at male adults, Model B - CTS exposed at female adults, Model C - CTS exposed at rural adults
and Model D - CTS exposed at urban adults.
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along with more than 10 members in model B and D.
Rural males and females were more exposed to CTS com-
pared to their urban counterparts. Males showed higher
CTS rates in comparison with females in both rural and
urban models. All the models had the same patterns for
the variable education level, indicating that Indonesian
adults who received no formal education were more
exposed to CTS, but comparatively, males were more
addicted to CTS in each level of education than females.
Model A and B both showed similar patterns in wealth
quintiles where 1** quintile adults were more likely to be
CTS exposed, but rural adults in the 3 and 4" quin-
tiles and urban adults in the 3 quintile had higher CTS
exposure. All the models except B had the same patterns
for the variable working status, indicating that employed
and self-employed adults were more exposed to CTS,
whereas, student and unemployed adults were more
affected in model B. “Smoking allowed” and “no rules
at home” policies corresponded to a pattern of excessive
CTS exposure compared to a “not allowed” policy. Like-
wise, in workplaces, CTS exposure was more common
where there were “no rules” for smoking. Most respond-
ents were subject to “no rules” and “allowed” policies.
Respondents with health knowledge about TS showed
comparatively less CTS than those with no knowledge
in all the models.

Binary logistic regression analysis

For model A (male group), the results show that
males aged 25-44 years had significantly higher odds (OR
=1.56, 95% CI = 1.17-2.06) and those 45-59 had signifi-
cantly lower odds (OR = 0.69, 95% CI = 0.58-0.82) of CTS
exposure compared to their counterparts 15-24 years old.
For example, a male between 25 and 44 years old was 1.56
times more likely to present CTS exposure compared to
those aged 15-24 years. Approximately 46%, 49%, 53%,
and 56% of respondents with education levels less than
primary, primary, less than secondary, and secondary
and above, respectively, had lower odds to be exposed
than respondents with no formal education.

Similarly, low to high wealth quintiles are significantly
(associated with CTS exposure and there is less likelihood
(OR = 0.46, 95% CI = 0.33-0.63; OR = 0.61, 95% CI =
0.45-0.82; OR = 0.61, 95% CI = 0.47-0.79) to be exposed
at the model A compared to the reference category of
lowest wealth index category (Table 4). Approach to CTS
exposure at home was significantly associated with no
rules, there was (OR = 2.32, 95% CI = 1.87-2.87) a high-
er chance of CTS exposure for male adults who were
allowed to smoke in comparison with those who were not
allowed. General and specific health knowledge of TS had
a substantial influence on CTS exposure in model A. For
instance, male adults had 1.48 times higher chance to be
exposed to CTS compared to those who had no general
health knowledge. Moreover, adults with no knowledge
had a higher chance to be exposed compared to adults

with some knowledge (OR = 0.45, 95% CI = 0.30-0.67)
and good knowledge (OR = 0.69, 95% CI = 0.58-0.82).
Again, self-employed (OR = 0.31, 95% CI = 0.23-0.40) and
students/unemployed (OR = 0.38, 95% CI = 0.29-0.48)
male adults are less likely to be exposed to CTS compared
to employed male adults.

For model B (female group), female adults aged
25-44 years (OR = 6.44, 95% CI = 2.19-18.95) and 45-59
years (OR = 2.04, 95% CI = 1.25-3.33) had higher risk of
exposure compared to their counterparts aged 15-24 years.
The two older groups were significantly associated with
CTS. Households with more members significantly
increased the odds of CTS exposure among females. For
example, if the households had 3-4, 5-9, and 10 or more
persons, there were 2.49-, 4.94-, and 3.01-times great-
er possibilities of CTS exposure, respectively, compared
to the reference category (1-2 persons living in a house-
hold). In the female group, the attitude to CTS exposure
at home affected outcomes. No rules at home yielded
(OR = 2.53, 95% CI = 1.45-4.41) higher chances of CTS
exposure compared to smoking allowed at home. How-
ever, no general knowledge of CTS exposure doubled the
chances of exposure among female adults.

For model C (rural), adults aged 45-59 years had
considerably higher odds (OR=1.72,95% CI=1.17-2.51)
of CTS exposure compared to the reference category
(15-24 years). Females were 99% less likely to be exposed
than males in rural areas. Similarly, adults in rural are-
as with an education level of less than primary, primary,
and secondary and above had, respectively, 36%, 48%,
and 45% lower odds of exposure than adults with no for-
mal education. Rural people with a lower wealth index
had higher chances to be exposed.

In rural communities, there was a major effect on
CTS exposure for respondents who had general and
specific health knowledge. For instance, people had 1.47
times higher likelihood to be exposed with no gener-
al health knowledge of CTS in rural areas in compar-
ison to people with some knowledge (OR = 0.53, 95%
CI = 0.33-0.82). Perspective to CTS in rural places was
significantly associated with exposure level. Adults with
a “no rules” policy at home had 2.89 times higher risk
of CTS exposure in rural areas compared to respondents
who were allowed. Likewise, at workplaces, a “no rules”
policy yielded a 1.59 times greater chance of CTS exposure
than “allowed” TS in rural areas. Again, working status of
adults in rural areas was considerably related to the lower
exposure level. For example, self-employed (OR = 0.29,
95% CI =0.20-0.40) and student/unemployed (OR =0.36,
95% CI = 0.26-0.49) rural adults had a lower likelihood to
be exposed to CTS compared to the employed.

For model D (urban), adults 25-44 years old had
a 2.25 times higher chance of CTS exposure than the
reference category (15-24 years) in urban areas. Similar-
ly, females were 86% less likely to be exposed to urban
places than males. There was a 50%, 52%, 57%, and 62%
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TABLE 4. Parameter estimates of the logistic regression for all the covariates for several models

Age (in years)

15-24 (Ref) - - - -

25-44 1.56 (1.17-2.06)*** | 6.44 (2.19-18.95)*** | 1.72(1.17-2.51)*** | 2.25(1.56-3.25)***

45-59 0.71 (0.56-0.90)*** | 2.04 (1.25-3.33)*** 0.94 (0.69-1.27) 0.79 (0.60-1.06)

60 and above 0.78 (0.60-1.00) 1.23 (0.80-1.87) 0.88 (0.64-1.19) 0.85(0.61-1.19)
No. of household members

1-2 (Ref) - - - -

3-4 0.54 (0.22-1.27) 2.49(0.52-11.85) 0.35(0.10-1.17) 1.27 (0.41-3.92)

5-9 0.45(0.19-1.03) 4,94 (1.03-23.62)*** 0.41(0.12-1.34) 1.02 (0.34-3.10)

10 and above 0.44(0.18-1.03) 3.01(0.62-14.52) 0.37(0.11-1.23) 0.95(0.31-2.89)
Residence

Urban (Ref) - - - -

Rural 0.95(0.79-1.12) 0.96 (0.66-1.38) - -
Gender

Male (Ref) - - - -

Female - - 0.01 (0.01-0.02)*** | 0.14 (0.12-0.17)***

Education level

No formal education (Ref)

Less than primary

0.46 (0.31-0.66)***

0.89 (0.31-2.51)

0.36 (0.19-0.65)***

0.50 (0.31-0.79)***

Primary completed

0.48 (0.27-0.85)***

Less than secondary

0.53 (0.38-0.73)***

2.40(0.74-7.73)

0.56 (0.31-1.00)

0.57 (0.38-0.83)***

( )
0.49 (0.35-0.68)***

( )

( )

(

1.23 (0.44-3.45)
(
(

(
0.52(0.34-0.76)***

(

(

Secondary or above 0.56 (0.41-0.75)*** 1.22 (0.44-3.36) 0.45 (0.25-0.80)*** | 0.62 (0.44-0.85)***
Wealth index

Lowest (Ref) - - - -

Low 0.46 (0.33-0.63)*** 0.83 (0.38-1.80) 0.52(0.34-0.80)*** | 0.54 (0.34-0.85)***

Middle 0.61 (0.45-0.82)*** 0.56 (0.26-1.18) 0.62 (0.40-0.94)*** | 0.49 (0.33-0.72)***

High 0.61 (0.47-0.79)*** 0.64 (0.30-1.33) 0.69 (0.45-1.03) 0.47 (0.34-0.65)***

Highest 0.82(0.65-1.01) 0.62(0.31-1.24) 0.61 (0.41-0.90)*** 0.91(0.71-1.16)

Smoking policy at home

Allowed (Ref)

Not allowed

0.94 (0.78-1.13)

1.32(0.91-1.89)

1.02 (0.82-1.27)

0.91 (0.70-1.18)

No rules

2.32(1.87-2.87)***

2.53 (1.45-4.41)%**

2.89 (2.13-3.92)***

1.98 (1.49-2.60)***

General health knowledge

Yes (Ref)

No

1.48 (1.08-2.04)***

2.00 (1.15-3.43)***

1.47 (1.02-2.13)***

1.73 (1.15-2.60)***

Specific health knowledge

No knowledge (Ref)

Some knowledge

0.45 (0.30-0.67)***

1.36 (0.69-2.67)

0.53 (0.33-0.82)***

0.74 (0.44-1.21)

Good knowledge

0.69 (0.58-0.82)***

1.05(0.68-1.61)

0.82 (0.65-1.02)

0.65 (0.52-0.81)***

Smoking policy at workplace

Allowed (Ref)

0.87(0.32-2.34)

1.33 (0.85-2.05)

Not allowed 1.21 (0.93-1.55) 1.01 (0.74-1.36)

No rules 1.28 (0.97-1.69) 0.68 (0.26-1.73) 1.59 (0.85-2.97)*** 1.03 (0.75-1.39)
Work status

Employed - - - -

Self-employed 0.31 (0.23-0.40)*** 1.19 (0.66-2.10) 0.29 (0.20-0.40)*** | 0.56 (0.41-0.76)***

Student/Unemployed 0.38 (0.29-0.48)*** 0.72 (0.49-1.04) 0.36 (0.26-0.49)*** | 0.56 (0.41-0.76)***

Ref - reference category, OR — odds ratio, Cl - confidence interval, p < 0.05***. Model A - CTS exposed at male adults, Model B— CTS exposed
at female adults, Model C - CTS exposed at rural adults and Model D — CTS exposed at urban adults
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lower chance of exposure to CTS with the education lev-
el of less than primary, primary, less than secondary, and
secondary or above, respectively, compared to people
who had no formal education in urban areas. Respond-
ents who lived with the lowest wealth index had a higher
likelihood to be exposed. For instance, people living in
the lowest wealth index had 47% to 49% more probabil-
ity to be exposed than people living in middle to higher
wealth quintiles, respectively, in urban areas.

Approaches to CTS at home were associated with
higher chances of exposure in urban areas. A “no rules”
policy at home yielded (OR = 1.98, 95% CI = 1.49-2.60)
higher odds of CTS exposure in urban places compared
to “smoking allowed” at home. General and specif-
ic health knowledge had a significant influence on the
CTS exposure. For example, adults who had no gener-
al knowledge about TS in urban areas had 1.73 times
higher likelihood to be exposed to CTS. Moreover,
respondents who had no general knowledge had higher
odds of CTS exposure than adults with good knowledge
(OR = 0.65, 95% CI = 0.52-0.81). The working status of
adults in urban regions was significantly related to lower
exposure level. For example, self-employed and student/
unemployed adults (OR = 0.56, 95% CI = 0.41-0.476)
had a lower likelihood of exposure to CTS compared to
employed adults.

DISCUSSION

More than 60% of Indonesian adults were CTS
exposed, irrespective of sex, in both rural and urban
areas. Among adults, CTS exposure was higher in males
than females aged 25-59 years, in both rural and urban
areas, and this result was consistent with other relat-
ed studies [8, 12, 36, 37]. Higher exposure to CTS was
reported among Indonesian adults aged 45-59 years,
compared to other age groups in both areas [8, 12, 38, 39].
In line with this study, South-East Asian countries, for
example, India and Bangladesh, showed an increasing
incidence of tobacco consumption and users tended to be
middle-aged people [12, 36, 37]. Households consisting of
a large number of family members exhibited more risk of
CTS exposure for female groups, whereas more than five
members in a household showed less risk for male groups.
Consistent results have been reported by several studies
conducted in China and Bangladesh [40, 41].

As in other studies [12, 42, 43] place of residence also
showed significant association with CTS exposure. For
example, urban respondents showed remarkably less risk
of exposure to CTS than their rural counterparts, and
some researchers have suggested that this may be caused
by a lack of awareness about the harmful effects of TS
[8, 14, 44]. In both rural and urban areas, female adults
had a lower chance of exposure than male adults, and
this may be caused by gender discrimination in hiring
for particular jobs [12, 14, 45]. Females were reported
to be less prevalent and appreciated in the job sectors,

as they are mostly housewives and self-employed, espe-
cially in the South-Asian region [5, 45-47]. Some other
research performed in South-East Asian countries, like
China, India, Bangladesh, etc., have reported similar
results [16, 37, 39]. The differences in the level of CTS
exposure in rural-urban areas for both male and female
groups were insignificant, whereas a contrary relation-
ship was found in different articles [12, 43, 48].

The level of education has a higher influence on TS
exposure in different selected models of our study, which
has similarities to other relevant studies conducted in
India, Bangladesh, Nepal, and China [12, 42-44]. Higher
education has a positive impact on creating a smoke-free
environment in rural-urban areas [46, 49] which is help-
ful for both smokers and non-smokers who do not know
the health risks of TS [11]. In line with the other findings,
this study showed that Indonesian male respondents with
higher education have significantly lower chances to be
exposed to TS than respondents with no education in
both rural and urban areas [11], though this result var-
ied in the case of females [42]. Indonesian adults who
come from higher wealth quintiles have a lower risk of
TS exposure in all selected models, which has similarities
to other studies [11, 14, 44, 50-52]. That could be due to
economic status, consciousness about health, and envi-
ronmental policy. Adults who are working professionally,
are less likely to become addicted to tobacco compared
to unemployed adults, except for businesswomen. This
result is also supported by some other studies [11, 44].

Various results were reported about general and
specific health knowledge of TS exposure in Indonesia.
The population with low specific health knowledge has
a higher rate of smoking and thus a higher likelihood of
exposure to TS [39, 53]. For example, males who have
either some knowledge or good knowledge had a lower
chance to be exposed to CTS compared to males without
any knowledge. In contrast to this result, Indian adult
males with some knowledge or good knowledge showed
a higher risk of exposure to TS, maybe due to socioeco-
nomic and cultural deviations [14, 42, 54-56]. We found
that policies regarding smoking at home are significant-
ly associated with CTS exposure. A “not allowed” policy
yields lower exposure, compared to a “no rule” policy.
This result and consistent research suggest that con-
sciousness about the health risks of TS was positively
related to creating smoking-free zones [14, 42, 54-56].
To improve the efficacy of current public health policies
as well as to develop the targeted strategies, surveillance
of the tobacco epidemic is required [12, 14, 36, 42].

It was reported that general and specific health
knowledge about TS is significantly related to exposure
in both rural and urban places. Smoking restrictions and
quitting were potentially associated with proper knowl-
edge of health risks and attitudes towards smoking [42,
54-56]. Also, attitudes to TS exposure in rural areas are
a greater risk than in urban areas.
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There are several strengths and limitations to this
study. Not all the associated risk factors (such as the
number of smoked versus smokeless tobacco users,
smoking frequency, media exposure, etc.) were includ-
ed on account of missing values in the dataset. The
GATS in Indonesia incorporated all eligible populations
of men and women, including non-citizens (tourists)
who were visiting only briefly, aged 15 years and above.
The major strength of this study is that it permits us to
reach the relevant perception because it used a national-
ly representative sample survey. Furthermore, it may be
an under-representation of the entire tobacco use prev-
alence in the Indonesian population because it reported
only on the current use of tobacco. However, this study
does provide social determining factors that may inform
future interveners to establish smoke-free zones.

CONCLUSIONS

This study explored current tobacco smoking
among Indonesian adults based on gender and place
of residence. Male adults always show more inclination
towards tobacco smoking than females, and rural people
have a higher risk of exposure to CTS than their urban
counterparts. People with less education and wealth,
along with working people, are more likely to use tobac-
co. Indonesian adults have limited knowledge about
smoking and the diseases it generates. The nation’s cur-
rent laws and policies to protect people from CTS expo-
sure are insufficient. Most of the benchmark policies are
partial and inadequate, failing to provide complete bans
on smoking in rural and urban places. Policymakers
and the tobacco control community endorse constraints
with rigorous enforcement, which have been shown
to have a notable effect on decreasing tobacco use. To
reduce CTS exposure, effective public education, media
advocacy, and communication can play a vital role in
increasing awareness of the harmfulness of TS. Govern-
ment and non-government institutions should together
initiate activities to make people aware of smoking, both
indoors and outdoors. Such an effort would help Indone-
sia achieve its sustainable development goals.
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