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Abstract
Background Smoking is one of the bad habits in social environment and is one of the main causes of immature death in
Bangladesh. Rajshahi is one of the cleanest, most peaceful cities in Bangladesh, but the inhabitants often feel uncomfortable
about smokers who smoke in public places and often on transport. Smoking frequency is very high among males compared to
females, and a large number of smokers are building or road construction laborers and people involved in offering different
services such as transportation, vending from vans, etc. The practice of smoking in this area is destructive for mental and physical
health especially for students compared to other professionals because the city is known as the City of Education.
Methods The study analyzes smokers’ characteristics, general health, and their (smokers) perception of smoking in public places.
Cross-sectional data were collected randomly from 160 smokers through face-to-face questionnaire survey. The determinants of
complexities with regard to social environment and human health were studied using frequency distribution, chi-square test, and
binary and multinomial logistic regression analysis using IBM SPSS version 24.
Results Frequency distributions reveal that 93.8% of smokers believe that smoking creates public health hazards, 51.3% of
smokers think it causes breathing complexities for non-smokers, 48.8% of smokers feel smoking causes air pollution, 68.8% of
smokers think smoking causes gastric problems, 24.4% of smokers had headache problems due to smoking and cigarette fumes,
86.3% of smokers learnt smoking from friends, 48.8% of smokers smoke due to their addiction and 25.6% for depression, and
80.6% usually smoke after having a meal. The chi-square test reveals that class of smokers was significantly associated with
frequency of heartbeat rate, starting smoking at specific age level was significantly associated with suffering from diseases,
category of smoking articles was significantly associated with suffering from disease, class of smokers was significantly asso-
ciated with causes for smoking, and starting smoking at specific age level was significantly associated with profession of the
smokers at 1% level of significance respectively. A significant odds ratio was found (OR = 6.363, 95% CI 1.918–21.104,
p < 0.01) for the profession group of students/labour at 1% level; their outcomes for suffering from diseases such as gastric
problem and fever/headache/others were 6.363 times those for the profession group of service/other smokers.
Conclusion Smoking in public places should be restricted because non-smokers cannot breathe freely and it is not healthy for
them to inhale smoke indirectly, which has many adverse effects on public health. The study also reveals that the majority of the
smokers have gastric problems, abnormal heartbeat rates, frequent headaches, depression and addiction problems, etc., and that
they believe that smoking causes significant health hazard on human health and social environment. Therefore, necessary
interventions should be taken immediately by policy-makers to prevent smoking in public places.
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Introduction

Social environment refers to the direct physical and social
surroundings in which people live. The social environment
includes the groups to which we belong to, including the geo-
graphic neighborhood (Yen and Syme 1999). Public health is
the science and art of avoiding disease, prolonging life, and
supporting health through planned efforts and effective adap-
tations of health-beneficial policies by society, organizations,
communities, and individuals as a whole. In this particular
research, it is concerned and with all sorts of threats to health
resulting from the practice of smoking in public places.
Smoking is a global practice in which substances, most com-
monly tobacco, are burned and the smoke is inhaled and ex-
haled. In Bangladesh, the common form of smoking is ciga-
rettes, bidis (small, thin, hand-rolled cigarettes) and marijuana
smoking. An e-cigarette is an electronic device that simulates
tobacco smoking. It consists of an atomizer, power source
(battery), and a container (cartridge or tank). Instead of smoke,
the user inhales vapor (Cheng 2014). E-cigarette users have
been increasing exponentially across the globe (Schraufnagel
et al. 2014). In 2011, there were about 7 million adult e-
cigarette smokers globally, rising to 41 million in 2018
(Jones 2019). E-cigarettes are not publicly available in
Bangladesh. Recently, the Bangladesh government plans to
prohibit the sale and use of e-cigarettes amid growing health
concerns (Dhaka Tribune 2019). From our survey study, none
of the respondents inhale e-cigarettes in the city of Rajshahi.
So this study excluded the prevalence of E-cigarettes, but
included cigarettes, bidis and marijuana smoking. Once peo-
ple start smoking, they usually have a hard time quitting
(Jarvis 2004). This is due to the addictive chemical nicotine,
a main ingredient in tobacco (Fiore et al. 1996; Rothemich
et al. 2008). Nicotine dependence arises when you react to
nicotine and cannot stop without using it. Nicotine produces
pleasing effects in the brain, but these effects are temporary
(Bellows et al. 2007). So you reach for more tobacco (ciga-
rette/bidis). The more you smoke, the more nicotine you need
to feel good (Rothemich et al. 2008). When smokers try to
stop, they feel unpleasant mentally and physically (Picciotto
and Kenny 2013; Mayo Clinic 2020). Thus, smoking turns
into an addiction. About 1.1 billion people smoke worldwide,
which is expected to rise to more than 1.6 billion by 2025
(World Bank 1999; Busg et al. 2003). There are recent reports
in the research literature that environmental degradation is
associated with diseases and mortality risks (independent of
individual risk factors) because of smoking (Yen and Syme
1999; Ockene and Miller 1997; Sadeghi et al. 2011). These
findings investigate how smoking influences disease path-
ways in the social environment. Worldwide tobacco-related
deaths were 4.83 million in 2000 and 6.4 million in 2015,
and are estimated to reach 8.3 million in 2030 (Ezzati and
Lopez 2004). Deaths attributable to smoking are projected to

increase substantially throughout the 21st century, and much
of the increase will occur in low- and middle-income countries
such as Bangladesh, whose population of 150million makes it
the seventh most populous country in the world (Jha 2009). In
the low- and middle-income countries, tobacco-related deaths
were 3.4 million in 2002 and are estimated to increase to 6.8
million in 2030 (Mathers and Loncar 2006; Bush et al. 2003).
Tobacco-related illnesses accounted for 16% of total deaths
among the general population of Bangladesh whose age is
30 years and above (World Health Organization 2005; Bush
et al. 2003). Tobacco-use prevalence significantly decreased
among adults from 43.3% in 2009 to 35.3% in 2017 (from
58.0% to 46.0% among males; from 28.7% to 25.2% among
females). This represents an 18.5% relative decline of tobacco
use (20.8% decline for males; 12.2% decline for females)
(GATS 2017). There are about 1.5 million adults suffering
from tobacco-attributable illness in Bangladesh (Faruque
et al. 2019). Tobacco killed nearly 126,000 people in
Bangladesh in 2018, accounting for 13.5% of all deaths in
the country (Faruque et al. 2019). More than 61,000 children
(below age 15) are suffering from diseases caused by exposure
to secondhand smoke (Faruque et al. 2019). Over a quarter of
Bangladeshi adult smokers (5.0% of adults overall) consume
bidis (GYTS 2013). Among youth (ages 13–15), 6.9% use
tobacco in some form (boys 9.2%; girls 2.8%) (GYTS
2013). Of all adults above age 15, 35.3% use tobacco prod-
ucts; among men the percentage is 46.0%, among women
25.2% (GYTS 2017). Eighteen percent smoke tobacco (men
36.2% and women 0.8%); 20.6% of adults use smokeless
tobacco (men 16.2% and women 24.8%) (GYTS 2017).
However, much remains to be learned about the impact on
public health due to smoking in the social environment. A
study projected diabetes by logistic regression and machine
learning algorithms based on the National Health and
Nutrition Examination Survey 2009–2012. Their model dem-
onstrated that seven factors out of 14 (age, education, BMI,
systolic BP, diastolic BP, direct cholesterol, and total choles-
terol) are the risk factors for diabetes (Maniruzzaman et al.
2020). A cross-sectional study survey was undertaken on stu-
dents which examined the new phenomena of energy drinks
based on the participants’ personnel characteristics, university
grade, and the impact on health status. This showed that a
serious concern exists for the health and safety of the most-
at-risk students who engaged in daily energy drink usage;
two-thirds of these reported difficulties sleeping, more than
one experienced heart palpitation and blood pressure; one-
third had anxiety, nervousness, and feeling thirsty; and one
fifth indicated tiredness and headache (Dwaidy et al. 2018).
Smoking causes death, and more deaths are reported to be
caused each year by tobacco use than by human immunode-
ficiency virus (HIV). Recent research shows that if people
stopped smoking, one in three deaths due to cancer would
not happen in the USA (U.S. Department of Health and
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Human Services Report 2010). Smoking increases health risks
compared to non-smokers. It is estimated to increase the threat
of coronary heart diseases by 2 to 4 times, strokes by 2 to 4
times, and dying from chronic obstructive lung diseases by 12
to 13 times, the leading cause of death in the USA (Mokdad
et al. 2004; U.S. Department of Health and Human Services
Report 2004; Thompson et al. 2003). Cigarette smoking
causes obstruction of the normal circulation of blood by
narrowing the blood vessels, which puts smokers at high risk
of rising peripheral vascular disease (Giudice et al. 2012).
Smoking causes lung diseases by damaging the airways and
alveoli of the lungs and also creates respiratory diseases such
as lung cancer (Wang et al. 2018; Cai et al. 2020). Smoking
has created many adverse effects on reproductive health, in-
cluding the increased risk for infertility, preterm delivery, still-
birth, low birth weight and sudden infant death syndrome
(SIDS) (Vogt et al. 2008; Ezzati et al. 2002; U.S.
Department of Health and Human Services Report 2020). A
study was conducted for understanding the influences of
smoking behavior in Bangladeshi and Pakistani adults based
on gender, age, religion, and tradition. Peer pressure was an
important influence on smoking behavior in younger people,
who tend to hide their smoking from elders. Tradition, culture,
and the family played an important role in nurturing and cul-
tivating norms and values around smoking (Bush et al. 2003).
An epidemiological study was designed to determine the prev-
alence and risk factors of cigarette smoking behavior among
600 Rajshahi University male students in Bangladesh. The
prevalence of cigarette smoking behavior among university
students was 9.5%. The χ2-test demonstrated that monthly
family income (p < 0.01), fathers’ smoking status (p < 0.01),
brother(s)/uncles’ smoking status (p < 0.01) were significantly
associated with students’ cigarette smoking behavior (Mamun
et al. 2018). In a recent study, a statistically significant asso-
ciation was found between smoking status and SARS-CoV-2
(Simons et al. 2020). Another study was conducted to under-
stand the comparison between the smoking behavior and atti-
tudes of smokers who strongly believe in smoking-related
problems with those who do not believe. A total of 83.8%
(2955/3525) of people in Pakistan completed the question-
naire, and 34.7% were smokers. Another study performed
multiple logistic regression where smokers perceived that
their problems were smoking related, and they were more
likely to have tried stopping in the past [odds ratio (OR)
1.78, 95% confidence interval (CI) 1.26–2.67, to want to stop
smoking (OR = 1.83, CI 1.15–2.9) or to intend to stop in the
near future (OR = 1.58, CI 1.03–2.43) (Coleman et al. 2003).
Prevalence and correlation of smoking have been analyzed
using secondary data from the 2006 Urban Health Survey
(UHS), which was conducted among adult men of six city
corporations in Bangladesh considering slum versus non-
slum residents. The authors reported higher rates of smoking
cigarettes and bidis in slums as compared to men living in the

urban non-slums (Khan et al. 2009). So far as we can identify,
no study has been conducted to investigate smokers’ general
health and their thoughts on how smoking affects the social
environment in one of the cleanest cities in Bangladesh. So, it
is important to investigate smokers’ characteristics and gener-
al health, and the effect of smoking on social environment in
the area.

Methods and materials

The study covers Rajshahi City, which is situated in northern
Bangladesh. There are 30 wards in the city area; wards are
less-developed parts of the entire city infrastructure, where
there is a low literacy rate and there is more accessibility to
smoking items such as like bidis, marijuana (local name
ganja), cigarettes, and various drugs, in particular phensedyl.
The total population of the city area is 449,756, of whom
232,974 are male and 216,782 female, with a sex ratio
(M/F) of 107.469 and a population density per square kilome-
ter of 4318 (Bangladesh Bureau of Statistics 2013).

To choose survey questionnaires, relevant studies were
reviewed. After the literature reviewed in the Introduction
section above was taken into account, we prepares open-
ended questionnaires. Pre-testing interviews were conducted
to check the adequacy of the responses among the respondents
compared to the data of relevant studies. Finally, we prepared
a closed-ended questionnaire based on pre-testing interviews.
The exact number of the smoker population is unknown be-
cause there is no existing study conducted on smokers in the
area. The sample size was calculated by the following formula
(Survey system 2020) for unknown population.

The required sample size; n ¼ Z2 � P � 1−Pð Þ
C2 ¼ 160 ð1Þ

Where, Z = Z value (1.96 for 95% confidence level), P = per-
centage picking a choice (0.5 used for maximum sample tak-
en), and C = margin of error (0.0775 = ± 7.75). Among 30
wards, three wards, namely ward-7, ward-10, and ward-20,
were selected randomly using simple random sampling pro-
cedure. The study was based on cross-sectional design study,
and the required data were collected through face-to-face in-
terview with a pretested questionnaire. The total 160 respon-
dents (male 130 and female 30) who are addicted to smoking
were selected randomly from the three selected wards.
Statistical analyses were performed using IBM SPSS version
24. Frequency distribution was used to compute the charac-
teristics of smokers and their opinion of smoking on social
environment and public health (Marmot and Wilkinson
2006). The main null hypothesis — there is no significant
association between smoking attributes and general health or
social attributes (bivariate association) — was checked using
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χ2 test between the following pairs of variables: frequency
of heartbeat rate and class of smokers, suffering from dis-
eases and started smoking at age level in years, category of
smoking articles and suffering from diseases, gender and
class of smokers, class of smokers and wards of the smokers,
causes for smoking and class of smokers, fromwhich person
smoking was learned and started smoking at age level in
year, and profession of the smokers and started smoking at
age level in year. The null hypothesis was tested by chi-
square test to test the association between two variables,
and the null hypothesis was rejected if the p value of the test
statistic was less than 0.01 (p < 0.01) at 1% level of signifi-
cance and 0.05 (p < 0.05) at 5% level of significance (Diener
2008; Mosteller 1968). Binary logistic regression (Islam
et al. 2020; Coleman et al. 2003) was estimated considering
'suffering from diseases during smoking' as the dependent
variable, and the independent variables to be educational
qualification, ward, age group, gender, profession, frequen-
cy of smoking related to meal time, BMI class, and from
which person did you learn smoking? Multinomial logistic
regression was also applied to determine which factors best
explain and predict health characteristics of smokers, general
health, and their perception of smoking outcome. The signif-
icant odds ratios (OR) are found if the p value of the test
statistic was less than 0.01 (p < 0.01) at 1% level of signifi-
cance and 0.05 (p < 0.05) at 5% level of significance
(Chakraborty et al. 2003; Wahed and Hassan 2017).

Results and discussion

The demographic characteristics of smokers are shown in
Table 1. There were 130 male respondents (81.3%) and 30
female respondents (18.8%). The profession of the respon-
dents was student 18 (11.3%), labor 73 (45.6%), and service
69 (43.1%). The age level of the respondents in years was
seven below 15 (4.4%), 25 in between 15 to below 25
(15.6%), 73 in between 25 to below 35 (45.6%), 49 in be-
tween 35 to below 45 (30.6%), and six above 45 (3.80%). The
mean and SD age for the respondents were 41.797 and
0.511 years respectively.

Table 2 shows that the great majority (93.8%) of the
smokers believe that smoking has an impact on the social
environment, while 6.3% believe that it does not: 48.8% of
smokers feel that smoking cause air pollution, and 51.3% also
feel that smoking has an impact on the breathing of non-
smokers (passive smoking).

Table 3 shows that the majority of respondents (113,
70.6%) smoke bidis, 38 (23.8%) smoke low-price cigarettes,
seven (4.4%) smoke high-price cigarettes, and two (1.3%)
smoke other things (including marijuana). The smoker re-
spondents suffer from various diseases such as gastric prob-
lems (110, 68.8%), fever (11, 6.9%), and headache (39,

24.4%). The smoker respondents learnt to smoke at below
10 years old (51.3%). Mainly, they learnt 'second-hand
smoking' by collecting bidis or cigarettes thrown away by
smokers, and they sometimes learnt smoking from their older
friends aged 10 to 15 (25%) or 15 plus (23.8%). The mean and
SD age of learning smoking among the respondents were
11.894 and 3.442 years respectively. The frequency of
smoking in relation to meal time was as follows: 15 of respon-
dent smokers (9.4%) smoked before meals, 129 (80.6%)
smoked after meals, 12 (7.5%) smoked at any time and four
(2.5%) smoked at any other convenient time. At the time of
smoking, 160 (100%) smokers felt an effect on heartbeats,
such as low heartbeat rate (40, 25%), high heartbeat rate
(113, 70.6%), and other effects (seven, 4.4%). Out of 160
smokers, 82 (51.3%) were chain smokers (chain smoking is
the practice of smoking several bidis or cigarettes in succes-
sion, sometimes using the ember of a finished cigarette to light
the next). The term chain smoker often also refers to a person
who smokes relatively constantly, though not necessarily
chaining each bidi or cigarette. Of the rest, 38 (23.8%) smoked
sometimes and 40 (25%) smoked more than three times a day.
The smokers smoke for various reasons such as being
addicted (78, 48.8%), depressed (41, 25.6%), influence of
friends (38, 23.8%) and other reasons (three, 1.9%). The
smokers were asked "from which person did you learn
smoking?": 86.3% of smokers learnt smoking from friends,
2.5% from fathers, 8.1% from brothers, and 3.1% from others,
as shown in Fig. 1.

The testing of the null hypothesis — that there is no asso-
ciation between smoking and a series of variables — was
tested using the following pairs of variables: frequency of
heartbeat rate and class of smokers, suffering from diseases

Table 1 Demographic characteristics of the respondents of the study
area

Variables Total Variables Total

N % N %

Wards Gender

Ward-7 55 34.4 Male 130 81.3

Ward-10 55 34.4 Female 30 18.8

Ward-20 50 31.3 Total 160 100

Total 160 100.0

Age

Respondent’s profession Below 15 7 4.4

Student 18 11.3 15 to below 25 25 15.6

Labor 73 45.6 25 to below 35 73 45.6

Service 69 43.1 35 to below 45 49 30.6

Total 160 100.0 45 plus 6 3.80

Total 160 100

Source: Researchers’ own field survey
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and started smoking at age level in years, category of smoking
articles and suffering from diseases, gender and class of
smokers, class of smokers and wards of the smokers, causes
of smoking and class of smokers, from which person smoking
was learned and started smoking at age level in year, and
profession of the smokers and started smoking at age level
in year. The cross tables of smoking attributes with χ2 test
statistics and p value are presented in Table 4.

As seen from Table 4, the results are described in the fol-
lowing manner. Class of smokers are significantly associated

with effects on heartbeats (χ2 = 160, p < 0.01). The smokers
who smoked more than three times (100%) were more likely
to have a low heartbeat than chain smokers and occasional
smokers; on the other hand, chain smokers (68.3%) and occa-
sional smokers (31.7%) were more likely to have high/other
heartbeats. Started smoking at age level in year was signifi-
cantly associated with suffering from diseases (χ2 = 104.603,
p < 0.01). The smokers who were below 10 years old (70.0%)
or above 15 years (30.0%) were likely to have gastric prob-
lems; on the other hand, 80.0% of smokers who were at age

Table 2 Frequency distribution
of the respondents about the
impacts of smoking on social
environment

Variables Total Variables Total

N % N %
Smoking has an impact on the social environment Types of impact

Yes 150 93.8 Air pollution 78 48.8

No 10 6.3 Breathing impact on non-smokers 82 51.3

Total 160 100.0 Total 160 100.0

Source: Researchers’ own field survey

Table 3 Frequency distribution
of the respondents with regard to
the perception on human health
hazards

Variables Total Variables Total

N % N %

Categories of smoking articles Effect on heartbeats

Bidis 113 70.6 Yes 160 100

Low-price cigarettes 38 23.8 No 0 0

High-price cigarettes 7 4.4 Total 160 100

Others (Including marijuana) 2 1.3

Total 160 100 Frequency of heartbeat rate

Low 40 25

Suffering from diseases High 113 70.6

Gastric problem 110 68.8 Others 7 4.4

Fever 11 6.9 Total 160 100

Headache 39 24.4

Total 160 100 Class of smoker

Chain smoker 82 51.3

Started smoking at age level in year Smoke sometimes 38 23.8

Below 10 82 51.3 More than three times per day 40 25

10 to15 40 25.0 Total 160 100

15 plus 38 23.8

Total 160 100 Causes of smoking

Addiction 78 48.8

Frequency of smoking related to meal time Depression 41 25.6

Before meals 15 9.4 Influence of friends 38 23.8

After meals 129 80.6 Others 3 1.9

Any time 12 7.5 Total 160 100

Others 4 2.5
Total 160 100

Source: Researchers’ own field study
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10-15 were likely to have fever/headache/other diseases.
Category of smoking articles was significantly associated with
suffering from diseases (χ2 = 104.603, p < 0.01). The smokers
who smoked bidis (95.5%) were more likely to suffer from
gastric problems; on the other hand, smokers who smoked
low-price cigarettes/high price cigarettes/others (84.0%) were
more likely suffering from fever/headache/other diseases.
Class of smokers was not significantly associated with gender
of smokers (χ2 = 1.396, p > 0.01). Class of smokers was not
significantly associated with ward of smokers (χ2 = 0.107,
p > 0.01). Class of smokers was significantly associated with
causes for smoking (χ2 = 289.356, p < 0.01). The smokers
who were chain smokers (100%) were more likely to have
addiction to smoking; the smokers who smoked more than
three times in a day (95.1%) were more likely to have depres-
sion; and the smokers who smoked sometimes (92.7%) were
more likely to have been influenced by friends/others. Started
smoking at age level in year was not significantly associated
with from which person did you learn smoking (χ2 = 2.092,
p > 0.01). Started smoking at age level in year was significant-
ly associated with profession of smokers (χ2 = 40.553,
p < 0.01). The smokers who started smoking at age 10–
15 years (44.0%) were more likely to be from the profession
student/labour; the smokers who started smoking at age below
10 (37.4%) were more likely to be from the profession
student/labour; and the smokers who started smoking at age
level below 10 (69.6%) were more likely to be service/other
profession holders.

In the above section, bivariate analysis of smokers' charac-
teristics, general health, and perception of smoking in the so-
cial environment, categorized as predisposing and enabling
factors, was performed to examine the nature of the associa-
tion between these factors and smoking exposure status.
Numerous associations were found to be significant in the
bivariate analysis. However, bivariate association between
two variables using χ2 test does not necessarily imply a sig-
nificant causal relationship between them. Therefore, binary
and multinomial logistic regression was applied to determine
which factors best explain and predict smokers' health charac-
teristics, general health, and perception of smoking outcome.
For binary logistic regression, suffering from diseases during

smoking was considered as the dependent variable, with out-
comes gastric problems (68%) and fever/headache/other
(31.3%), and independent variables such as education qualifi-
cation, ward, age group, gender, profession, frequency of
smoking related to meal time, BMI class and 'from which
person did you learn smoking?' were considered as categorical
covariates. Table 5 shows the frequency distribution of re-
quired variables for binary logistic regression estimation,
and Table 6 shows the estimated results of binary logistic
regression of suffering from diseases during smoking on cat-
egorical covariates including p value, odds ratio (OR) and
95% CI for OR.

As seen in Table 6, the results are interpreted in the follow-
ing ways. The OR of smoking learnt from friends is (OR =
2.630, 95% CI 0.739–9.355, p > 0.01). The smokers who
learnt smoking from friends were more likely to suffer from
diseases compared to smokers who learnt smoking from fa-
ther/brothers/others, although this is not statistically signifi-
cant. It is evident that smokers who learnt smoking from
friends were 2.630 times more likely to suffer from diseases
compared to smokers who learnt smoking from father/
brothers/others. The ORs of age at below 15/15 to below 25,
and 25 to below 35 are OR = 2.630, 95% CI 0.739–9.355,
p > 0.01 and OR = 1.739, 95% CI 0.460–6.576, p > 0.01 re-
spectively. Younger smokers were more likely to suffer from
diseases compared to older smokers, although ORs were not
statistically significant. It is evident that smokers below
25 years of age were 2.275 times more likely to suffer from
disease compared to the smokers of age 35 and above, and
smokers below 35 years of age were 1.739 times more likely
to suffer from disease compared to smokers of age 35 and
above. The OR for the male gender was OR = 0.804, 95%
CI 0.286–2.266, p > 0.01, which is not statistically significant.
The OR of profession of students/labours was OR = 6.363,
95% CI 1.918–21.104, p < 0.01. Student/labour smokers were
more likely to suffer from diseases compared to service/other
smokers; the difference was statistically significant. It was
shown that student/labour smokers are 6.363 times more like-
ly to suffer from diseases compared to service/other smokers.
The OR of smoking before meal time was OR = 1.280, 95%
CI 0.329–4.973, p > 0.01. The smokers who smoked before
meal time were more likely to suffer from diseases compared
to smokers who smoked after meal/any time/others, although
this was not statistically significant. It was shown that smokers
who smoked before meal time were 6.363 times more likely to
suffer from diseases compared to smokers who smoked after
meal/any time/other. The OR of overweight/obese smokers
was OR = 1.130, 95% CI 0.517–2.471, p > 0.01.
Overweight/obese smokers were more likely to suffer from
diseases compared to underweight/normal weight smokers,
although this was not statistically significant. It was shown
that overweight/obese smokers were 1.130 times more likely
to suffer from diseases compared to underweight/normal

86.3

2.5
8.1 3.1

Friends

Fathers

Brothers

Others

Fig. 1 Pie-chart of the person from whom respondents learnt smoking
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weight smokers. The ORs of ward-7 and ward-10 were OR =
0.335, 95% CI 0.088–1.279, p > 0.01 and OR = 0.936, 95%
CI 0.223–3.937, p > 0.01 respectively; this was not statistical-
ly significant. The ORs of Illiterate and primary qualified
smokers were OR = 0.821, 95% CI 0.212–3.180, p > 0.01
and OR = 1.665, 95% CI 0.477–5.808, p > 0.01 respectively.
Smokers with a primary educational qualification were more
likely to suffer from diseases compared to SSC/HSC/gradu-
ate/Masters qualified smokers, although this was not statisti-
cally significant. It was shown that primary qualified smokers
were 1.665 times more likely to suffer from diseases com-
pared to SSC/HSC/graduate/Masters qualified smokers.

Table 7 represents a case processing summary for multino-
mial logistic regression of cause for smoking with a view to
corresponding categorical factors such as ward, age, gender,
'from which person did you learn smoking?', BMI class and
profession. Table 8 represents estimation results of multino-
mial logistic regression (trichotomous) of cause for smoking

(ref: addiction) with a view to corresponding categorical fac-
tors including p value, Odds Ratio (OR) and 95% CI for OR.

In Table 8, the ORs are described in the following manner.
The OR of underweight/normal weight smokers was OR =
1.060, 95% CI 0.462–2.434, p > 0.01. Underweight/normal
weight smokers were more likely to suffer from depression
compared to overweight/obese smokers, although this was not
statistically significant. It was shown that underweight/normal
weight smokers were 1.060 times more likely to suffer from
depression compared to overweight/obese smokers. The OR
of learnt smoking from father/brothers/others was OR =
2.649, 95% CI 0.698-10.060, p > 0.01. Smokers who learnt
smoking from father/brothers/others were more likely to suf-
fer from depression compared to smokers who learnt smoking
from friends, although this was not statistically significant. It
was shown that smokers who learnt smoking from father/
brothers/others were 2.649 times more likely to suffer from
depression compared to smokers who learnt smoking from

Table 4 The cross tables of smoking attributes with χ2 test statistics and p value

Frequency of heartbeat rate vs class of smokers Class of smokers Test statistics
Chain smoker Smokes

sometimes
More than three times per day Row total χ2 P value

Frequency of heartbeat rate (%) Low 0 0 100 25 160.00a 0.000
High/others 68.3 31.7 0 75

Suffering from diseases vs started smoking at age level in
year

Started smoking at age level in year χ2 P value
Below 10 10–15 Above 15 Row total 117.936a 0.000

Suffering from diseases (%) Gastric problem 70 0 30 68.8
Fever/headache/others 10 80 10 31.3

Category of smoking particles vs suffering from diseases Category of smoking articles χ2 P value
Bidis Low-price cigarettes/high-price cigarettes/others Row total 104.603a 0.000

Suffering from diseases (%) Gastric problem 95.5 4.5 68.8
Fever/headache/others 16 84 31.3

Gender vs class of smokers Class of smokers χ2 P value
Chain smoker Smokes

sometimes
More than three times per day Row total 1.396 0.498

Gender (%) Male 52.3 24.6 23.1 81.3
Female 46.7 20 33.3 18.8

Class of smokers vs wards of the smokers Class of smokers χ2 P value
Chain smoker Smokes

sometimes
More than three times per day Row total 0.107 0.999

Wards (%) Ward-7 52.7 23.6 23.6 34.4
Ward-10 50.9 23.6 25.5 34.4
Ward-20 50.0 24 26 31.3

Causes of smoking vs class of smokers Class of smokers χ2 P value
Chain smoker Smokes

sometimes
More than three times per day Row total 289.356a 0.000

Causes of smoking (%) Addiction 100 0 0 48.8
Depression 4.9 0 95.1 25.6
Influence of friends/others 4.9 92.7 2.4 25.6

From which person did you learn smoking? vs started
smoking at age level in year

Started smoking at age level in year χ2 P value
Below 10 10 – 15 Above 15 Row total 2.092 0.351

Learnt smoking from (%) Friends 49.3 26.8 23.9 86.3
Father/brothers/others 63.6 13.6 22.7 13.8

Profession of the smokers vs started smoking at age level in
year

Started smoking at age level in year χ2 P value
Below 10 10 – 15 Above 15 Row total 40.553a 0.000

Profession (%) Student/ labour 37.4 44 18.7 56.9
Service/others 69.6 0.0 30.4 43.1

All the cell frequencies are given in raw percentage, and raw totals are given in percentage of grand total. Although some of the cell frequencies were 0,
all the expected frequencies were greater than 5 and a (p < 0.01) indicates significant at 1% level
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friends. The OR of smokers at age below 15/15 to below 25
was OR = 1.008, 95% CI 0.260–3.907, p > 0.01. Smokers
who were at age below 15/15 to below 25 were more likely
to suffer from depression compared to smokers of ages 35 and
above, although this was not statistically significant. It was
shown that smokers who were at age below 15/15 to below
25 were 1.008 times more likely to suffer from depression
compared to smokers of ages 35 and above. The OR of
smokers at age 25 to below 35 was OR = 0.848, 95% CI
0.209–3.436, p > 0.01. Smokers who were at age 25 to below
35 were less likely to suffer from depression compared to
smokers of ages 35 and above, although this was not statisti-
cally significant. It was shown that smokers who were at age
25 to below 35 were 0.848 times less likely to suffer from
depression compared to smokers of ages 35 and above. The
OR of smokers from ward-7 was OR = 1.259, 95% CI 0.339–
4.670, p > 0.01. Smokers from ward-7 were more likely to
suffer from depression compared to smokers from ward-20,
although this was not statistically significant. It was shown
that smokers from ward-7 were 1.259 times more likely to
suffer from depression compared to smokers from ward-20.
The OR of smokers from ward-10 was OR = 1.095, 95% CI
0.253–4.748, p > 0.01. Smokers from ward-10 were more
likely to suffer from depression compared to smokers from

ward-20, although this was not statistically significant. It
was shown that smokers fromward-10 were 1.095 times more
likely to suffer from depression compared to smokers from
ward-20.

The OR of underweight/normal weight smokers was OR =
0.556, 95% CI 0.251–1.235, p > 0.01. Underweight/normal
weight smokers were less likely to smoke upon the impact
of effects of friends/others compared to overweight/obese
smokers, although it is not statistically significant. It was
shown that underweight/normal weight smokers were 0.556
times less likely to smoke upon the impact of effects of
friends/others compared to overweight/obese smokers. The
OR of learnt smoking from father/brothers/others was OR =
1.119, 95%CI 0.379–3.309, p > 0.01. The smokers who learnt
smoking from father/brothers/others were more likely to
smoke as a result of the influence of friends/others compared
to smokers who learnt smoking from friends, although this
was not statistically significant. It was shown that smokers
who learnt smoking from father/brothers/others were 1.119
times more likely to smoke as a result of the influence of
friends/others compared to smokers who learnt smoking from
friends. The OR of smokers at age below 15/15 to below 25
was OR = 0.423, 95% CI 0.102–1.758, p > 0.01. The smokers
who were at age below 15/15 to below 25 were less likely to

Table 5 Frequency distribution
of required variables for binary
logistic regression estimation

Dependent variable (dichotomous) N %

Suffering from diseases during smoking Gastric problem 110 68.8

Fever/headache/others 50 31.3

Total 160 100.0

Categorical covariates (independent variable)

Educational qualification Illiterate 61 38.125

Primary 33 20.625

SSC/HSC/graduation/masters 66 41.25

Ward Ward-7 55 34.375

Ward-10 55 34.375

Ward-20 50 31.25

Age group Below 15/ 15 to below 25 32 20

25 to below 35 73 45.625

35 to below 45/ 45 plus 55 34.375

Gender Male 130 81.25

Female 30 18.75

Profession Student/ labour 91 56.875

Service/others 69 43.125

Frequency of smoking related to meal time Before meal 15 9.375

After meal/Any time/others 145 90.625

BMI class Underweight/normal 102 63.75

Overweight/obese 58 36.25

From which person did you learn smoking? Friends 138 86.25

Father/brothers/others 22 13.75

BMI is calculated as per WHO classification (WHO Expert Consultation 2004)
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smoke as a result of the influence of friends/others compared
to smokers of ages 35 and above, although this was not sta-
tistically significant. It was shown that smokers who were at
age below 15/15 to below 25 were 0.423 times less likely to

smoke as a result of the influence of friends/others compared
to smokers of ages 35 and above. The OR of smokers at age
25 to below 35 was OR = 0.473, 95% CI 0.122–1.841,
p > 0.01. Smokers who were at age 25 to below 35 were less

Table 6 Estimation results of binary logistic regression of suffering from diseases during smoke on categorical covariates

Categorical covariates (independent variable) Estimate P value OR 95% C.I. for OR

Lower Upper

Step 1 From which person did you learn smoking?
(ref: father/brothers/others)

Friends 0.967 0.135 2.630 0.739 9.355

Age group (ref: 35 to below 45/ 45 plus) Below 15/ 15 to below 25 0.822 0.233 2.275 0.589 8.787

25 to below 35 0.553 0.415 1.739 0.460 6.576

Gender (ref: female) Male −0.218 0.680 0.804 0.286 2.266

Profession (ref: service/others) Students/labour 1.850 0.002 6.363a 1.918 21.104

Frequency of smoking related to meal time
(ref: after meal/any time/others)

Before meal 0.247 0.722 1.280 0.329 4.973

BMI class (ref: underweight/normal) Overweight/obese 0.122 0.759 1.130 0.517 2.471

Ward (ref: ward-20) Ward-7 −1.094 0.109 0.335 0.088 1.279

Ward-10 −0.066 0.928 0.936 0.223 3.937

Education qualification (Ref: SSC/HSC/
graduation/masters)

Illiterate −0.197 0.775 0.821 0.212 3.180

Primary 0.510 0.424 1.665 0.477 5.808

Constant −2.827 0.007 0.059a

Variable(s) entered on step 1; ref represents reference category and a (p < 0.01) indicates significant at 1% level

Table 7 Case processing
summary for multinomial logistic
regression

Variables Category N Marginal percentage

Causes for smoking (latest status) Addiction 78 48.8%

Depression 41 25.6%

Influence of friends/others 41 25.6%

Ward Ward-7 55 34.4%

Ward-10 55 34.4%

Ward-20 50 31.3%

Age group Below 15/ 15 to below 25 32 20.0%

25 to below 35 73 45.6%

35 to below 45/ 45 plus 55 34.4%

Gender Male 130 81.3%

Female 30 18.8%

From which person did you learn smoking? friends 138 86.3%

Father/brothers/others 22 13.8%

BMI class Underweight/normal 102 63.8%

Overweight/obese 58 36.3%

Profession Student/labour 91 56.9%

Service/other 69 43.1%

Valid 160 100.0%

Missing 0

Total 160

Subpopulation 56a

a The dependent variable has only one value observed in 32 subpopulations (57.1%)
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likely to smoke upon the impact of effects of friends/others
compared to smokers of ages 35 and above, although it is not
statistically significant. It was shown that smokers who were
at age 25 to below 35 were 0.473 times less likely to smoke as
a result of the influence of friends/others compared to smokers
of ages 35 and above. The OR of smokers from ward-7 was
OR = 2.286, 95% CI 0.629–8.312, p > 0.01. Smokers from
ward-7 were more likely to smoke as a result of the influence
of friends/others compared to smokers from ward-20, al-
though this was not statistically significant. It was shown that
smokers fromWard-7 are 2.286 times more likely to smoke as
a result of the influence of friends/others compared to smokers
from ward-20. The OR of smokers from ward-10 was OR =
2.013, 95% CI 0.441–9.180, p > 0.01). Smokers from ward-
10 were more likely to smoke as a result of the influence of
friends/others compared to smokers from ward-20, although
this was not statistically significant. It was shown that smokers
from ward-10 were 2.013 times more likely to smoke as a
result of the influence of friends/others compared to smokers
from ward-20.

Conclusions

Smoking in public places should be restricted because non-
smokers cannot breathe freely, and it is not healthy for them to
inhale smoke indirectly (passive smoking), which has many

adverse effects on public health. In Bangladesh, smoking-
related materials are easily available to children and adoles-
cents, which might encourage experimentation and the subse-
quent development of a regular smoking habit and ultimately
addiction. The majority of respondents learnt smoking from
their friends when they were less than 10 years old (51.3%).
Parents should take the initiative so that their children cannot
mix with smoker friends. A significant association exists be-
tween smoking creating adverse effects on the social environ-
ment and human health and various characteristics of the
smoker respondents in the city area. Therefore, further
laboratory-based research should be conducte,d and research
should also include non-smoker respondents as a control
group for better comparison. Emphasis has to be placed on
the legislative authorities making new laws to ban illegal sales
of smoking materials to children and also active enforcement
of the existing law with regard to smoking in public places.
Moreover, in order to curb tobacco usage the authority should
take measures such as increasing tobacco taxation, encourag-
ing e-cigarette use, placing a total ban on tobacco advertising
and promotion, and also establishing health education cam-
paigns. Finally, an environmental approach needs to be devel-
oped to reduce risk factors causing health hazards and to pro-
mote comprehensive multi-dimensional protective factors.

Supplementary Information The online version contains supplementary
material available at https://doi.org/10.1007/s10389-020-01413-w.

Table 8 Estimate of parameters of multinomial logistic regression of causes for smoking with associated factors

Causes for smoking (ref: addiction) Estimate P value OR 95% CI for OR

Lower bound Upper bound

Depression Constant −1.105 0.208

BMI class (ref: overweight/obese) Underweight/normal 0.058 0.891 1.060 0.462 2.434

From which person did you learn
smoking? (ref: friends)

Father/brothers/others 0.974 0.152 2.649b 0.698 10.060

Age group (ref: 35 to below 45/ 45 plus) Below 15/ 15 to below 25 0.008 0.991 1.008 0.260 3.907

25 to below 35 −0.165 0.817 0.848 0.209 3.436

Ward (ref: ward-20) Ward-7 0.230 0.731 1.259 0.339 4.670

Ward-10 0.091 0.903 1.095 0.253 4.748

Gender (ref: female) Male −0.589 0.237 0.555b 0.209 1.473

Influence from
friends/others

Intercept −0.081 0.916

BMI class (ref: overweight/obese) Underweight/normal −0.586 0.150 0.556b 0.251 1.235

From which person did you learn
smoking? (ref: Friends)

Father/brothers/others 0.113 0.839 1.119 0.379 3.309

Age group (ref: 35 to below 45/ 45 plus) Below 15/ 15 to below 25 −0.860 0.237 0.423b 0.102 1.758

25 to below 35 −0.748 0.281 0.473 0.122 1.841

Ward (ref: ward-20) Ward-7 0.827 0.209 2.286b 0.629 8.312

Ward-10 0.699 0.366 2.013 0.441 9.180

Gender (ref: female) Male −0.401 0.442 0.669 0.240 1.864

b (p < 0.01) represents significant at 15% to 25% level but not significant at 1% level
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