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Table 2: Distribution of coronary angiogram by Age 
(Mean±SD), smokeless tobacco user, diabetes mellitus, 
dyslipidaemia and hypertension

Table 2 shows the mean±SD of age the patients with CAD 
positive and CAD negative were 53.14±8.7 and 47.44±10.2 
respectively. Among 127 the patients with SLT user 
65(51.2%) had positive and 62(48.8%) had negative CAD. 
Among the 118 diabetic patients CAD positive and CAD 
negative were 65(55.1%) and 53(44.9%) respectively. 
Among 36 dyslipidaemic patients with CAD positive and 
CAD negative were 19(52.8%) and 17(47.2%) respectively. 
Among 224 patients with hypertension CAD positive and 
CAD negative were 113(50.4%) and 111(49.6%) respectively. 

Table 3: Distribution of exposure to SLT and SHS by Age 
(Mean±SD), coronary angiogram, diabetes mellitus,        
dyslipidaemia and hypertension

Table 3 showed the distribution of exposure to SLT and 
SHS by Age (Mean±SD), coronary angiogram, diabetes 
mellitus, dyslipidaemia and hypertension. Among 138 the 
patients with CAD, non exposed of SLT or SHS, exposed to 
SHS only, user of SLT only and exposed to SHS and User of 
SLT were 45(32.6%), 28(20.3%), 38(27.5%) and 27(19.6%) 
respectively. Among the 118 diabetic patients non exposed 
of SLT or SHS, exposed to SHS only, user of SLT only and 
exposed to SHS and User of SLT were 40(33.9%), 
25(21.2%), 29(24.6%) and 24(20.3%) respectively. Among 
36 dyslipidaemic patients non exposed of SLT or SHS, 
exposed to SHS only, user of SLT only and exposed to SHS 
and User of SLT were 16(44.4%), 07(19.4%), 6(16.7%) and 
7(19.4%) respectively. Among 224 patients with hyperten-
sion non exposed of SLT or SHS, exposed to SHS only, user 
of SLT only and exposed to SHS and User of SLT were 
86(38.4%), 41(18.3%), 55(24.6%) and 42(18.8%) respec-
tively.

Table 4: Relationship between exposure to SLT and SHS and 
coronary angiogram

Table 4 showed the relationship between exposure to SLT and 
SHS and coronary angiogram. Among 114 patients with non 
exposed of SLT or SHS 45(39.5%) were CAD positive and 
69(60.5%) were CAD negative. Among 71 patients with SHS 
exposed 28(39.4%) were CAD positive and 43(60.6%) were 
CAD negative. Among 73 patients with SLT user 38(52.1%) 
were CAD positive and 35(47.9%) were CAD negative. Among 
54 patients with exposed to SHS and user of SLT, 27(50.0%) 
were CAD positive and 27(50.0%) were CAD negative. 

Table 5: Multiple logistic regressions for risk factor of coronary 
artery disease 

Table 5 showed the multiple logistic regressions for risk 
factor of CAD positive.  Age >50 years are 2.226 times 
higher risk to developed CAD than age ≤50 years. Hyper-
tensive patients had 2.136 times higher risk developing 
CAD and diabetic patients had 1.733 times higher risk of 
developing CAD. Among the patients exposed to SHS only, 
user of SLT only and both exposed to SHS and user of SLT 
were 1.271, 1.514 and 1.501 times more risk to develop 
CAD than not exposed to SHS and not user of SLT. 

Discussion
Although the cardiovascular effects of smokeless tobacco 
are not well understood, scientific evidence of relationship 
between heart disease and cigarette smoking well estab-
lished.  Previous studies reported conflicting results regard-
ing cardiovascular risk in persons using smokeless tobacco. 
Case-control studies suggest no increased risk of myocardial 
infarction or stroke in regular snuff users11,12, but a tendency 
towards increased risk of fatal myocardial infarction12. A 
prospective study linked smokeless tobacco to higher risk of 
cardiovascular death13 

may have similar clinical presentations in men and women, 
there are some important differences such as an increased 
incidence of non Q-wave myocardial infarctions in women and 
the higher rate of complication and immortality from a myocar-
dial infarct. Women develop less collateral cardiac vessels, 
which may explain the increased rate of hemodynamic compli-
cations after a myocardial infarct10. Previous studies reported 
conflicting results regarding cardiovascular risk in persons 
using smokeless tobacco. Case-control studies suggest no 
increased risk of myocardial infarction or stroke in regular snuff 
users11,12, but a tendency towards increased risk of fatal myocar-
dial infarction12. Bolinder et al. (1994)13 in a prospective study 
linked smokeless tobacco to higher risk of cardiovascular death, 
although another study by Accortt et al. (2002)14 found no 
association between smokeless tobacco and cardiovascular mortality. 

Habitual betel quid chewing is commonly practiced by men and 
women in Bangladesh, India, Pakistan and Sri Lanka, while 
tobacco smoking is much more common among men in these 
countries compared to women, except for certain small 
geographic areas15. Over 5,000,000 adults and >750,000 adoles-
cents use smokeless tobacco in the U.S16. Smokeless tobacco is 
also widely used in parts of Central and South-East Asia. Use 
occurs in various ways, with the tobacco used alone or in combi-
nation with other products, such as betel nut quid, slaked lime, 
areca nut and even snail shells5. Smokeless tobacco users in 
India and Pakistan together have been estimated to number 100 
million15. High rates of smokeless tobacco use in young people 
have been reported worldwide, including in India17, and more so 
among girls18. 

The estimated number of current adult tobacco smokers was 
21.9 million and the current of smokeless tobacco user was 25.9 
million19. In Bangladesh overall current tobacco use (smoking 
or smokeless) among all adults is 43.3%. Consumption is higher 
in males (58.0%) than females (28.7%). Most of the smoker use 
cigarettes (14.1%) followed by bidi (11.2%) while betel quid 
with tobacco (zarda)(24.3%) was the main smokeless tobacco 
product consumed. The overall mean for the number of times 
smokeless tobacco use was 8.1 times. Proportion of smokeless 
tobacco user using tobacco more than 10 times per day was 
32.1%.  Tobacco use is more prevalent in rural areas (45.1%) 
than urban areas (38.1%) and among persons with no formal 
education (62.9%) and in the lowest quintiles of socioeconomic 
status (55.6%)19.

Tobacco leaf production has been increasing steadily for many 
decades, and has doubled since the 1960s16. Habitual betel quid 
chewing is commonly practiced by men and women in Bangla-
desh, India, Pakistan and Sri Lanka, while tobacco smoking is 
much more common among men in these countries compared to 
women, except for certain small geographic areas15. Over 
5,000,000 adults and >750,000 adolescents use smokeless 
tobacco in the U.S16. Smokeless tobacco users in India and 
Pakistan together have been estimated to number 100 million15. 
The increasing demand for tobacco in Bangladesh is being met 
by imports, especially from India15. In spite of these concerns 
over its use, minimal research has been conducted to understand 

the effects from and factors associated with smokeless tobacco 
use3. Because the smokeless tobacco habit is difficult to break, 
public health efforts have been largely aimed at prevention20. 
Additionally, relatively few studies have examined potentially 
effective treatments for the smokeless tobacco user. This study 
in this area will guide us future directions of research.

Material and methods 
The present study was conducted in the Department of Cardiol-
ogy and Department of Epidemiology & Research, National 
Heart Foundation Hospital and Research Institute between the 
periods of June 2011 to July 2012. Total 312 consecutive female 
non-smoker patients who underwent diagnostic coronary 
angiography were included in the study. Detail history of their 
smokeless tobacco use habit and exposure to second hand smok-
ing in home were obtained by using a questionnaire. Patients 
were divided into four groups according to history of use of SLT 
or exposure to SHS. Group I: non-user of SLT and non-exposed 
to SHS; Group II: exposed to SHS only; Group III: user of SLT 
only and Group IV: user of SLT and exposed to SHS. The 
proportion of patients with positive angiogram for CAD was 
compared among the groups.
 
Results
Table 1. Characteristics of the patients 

The characteristics of the patients showed in the Table 1. 
Mean±SD of age of the patients was 49.9±9.9 years. Out of 312 
patients 65 (20.8%) were in the age group of less than 40 years, 
116(37.3%) were in the age group of 41 to 50 years, 95(30.4%) 
were in the age group of 51 to 60 years and rest 36(11.5%) were 
in the age group of more than 60 years. Among the patients 
224(69.8%) were hypertensive, 118 (37.8%) were diabetic and 
36(11.5%) were dyslipidaemic. Coronary angiogram was 
positive in 138(44.2%). Among the patients 114(36.5%) were 
non exposed of SLT or SHS, 71(22.8%) were Exposed to SHS 
only, 73(23.4%) were user of SLT only and 54(17.3%) were 
exposed to SHS and user of SLT. 
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Introduction
Tobacco use in a variety of ways like smoke and smokeless has 
s a long history and prevalence of smokeless tobacco use is 
greater among women than among men in Bangladesh1,2. 
Smokeless tobacco is addicting, can cause physical dependence, 
and harmful health effects of smokeless tobacco become 
established3,4. Studies conducted in Sweden, US and UK 
provide evidence that the use of snuff and chewing tobacco 
involves an exposure to nicotine that is fairly equivalent to that 

from cigarette smoking5. Various forms of smokeless tobacco 
products (snuff, chewing tobacco) are used by individuals of all 
ages6.
Coronary artery disease has been widely considered a “man’s 
disease” and not a major concern for women. Yet cardiovascu-
lar disease is the leading cause of death in adult women in the 
United States and women’s age-adjusted mortality rates from 
heart disease are four to six times higher than their mortality 
rates from breast cancer7. When women present with myocardi-
al infarction, they are more likely than men to be misdiagnosed, 
and they are also more likely to die of their first infarction8. 
Women with each acute coronary syndrome are older than men 
and have more co morbidity9.  Although myocardial infarction 
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Abstract 
Background: Tobacco use is associated with numerous illnesses and incidence, use patterns, and correlates of smokeless 
tobacco have become increasingly important as usage rates rise and harmful health effects become established. 

Method: Total 312 consecutive female non-smoker patients who underwent diagnostic coronary angiography were included 
in the study. Detail history of their smokeless tobacco use habit and exposure to second hand smoking in home were obtained 
by using a questionnaire. Patients were divided into four groups according to history of use of SLT or exposure to SHS. Group 
I: non-user of SLT and non-exposed to SHS; Group II: exposed to SHS only; Group III: user of SLT only and Group IV: user 
of SLT and exposed to SHS. The proportion of patients with positive angiogram for CAD was compared among the groups. 

Results: Mean±SD of age of the respondents was 49.9±9.9 years. Among the patients 114(36.5%) were non exposed of SLT 
or SHS, 71(22.8%) were Exposed to SHS only, 73(23.4%) were user of SLT only and 54(17.3%) were exposed to SHS and 
user of SLT. Among the patients 224(69.8%) were hypertensive, 118 (37.8%) were diabetic and 36(11.5%) were dyslipidae-
mic. Coronary angiogram was positive in 138(44.2%). Among 138 the patients with CAD, non exposed of SLT or SHS, 
exposed to SHS only, user of SLT only and exposed to SHS and User of SLT were 45(32.6%), 28(20.3%), 38(27.5%) and 
27(19.6%) respectively. The multiple logistic regressions for risk factor of CAD positive showed that age >50 years are 2.226 
times higher risk to developed CAD than age ≤50 years. Hypertensive patients had 2.136 times higher risk developing CAD 
and diabetic patients had 1.733 times higher risk of developing CAD. Among the patients exposed to SHS only, user of SLT 
only and both exposed to SHS and user of SLT were 1.271, 1.514 and 1.501 times more risk to develop CAD than not exposed 
to SHS and not user of SLT. 

Conclusion: Although the relationship is statistically non significant, the result indicates that the exposure to SHS have 
additive effect on the relationship of SLT use with CAD in women. Further large scale studies need to be taken to clarify the 
relationships.
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Table 2: Distribution of coronary angiogram by Age 
(Mean±SD), smokeless tobacco user, diabetes mellitus, 
dyslipidaemia and hypertension

Table 2 shows the mean±SD of age the patients with CAD 
positive and CAD negative were 53.14±8.7 and 47.44±10.2 
respectively. Among 127 the patients with SLT user 
65(51.2%) had positive and 62(48.8%) had negative CAD. 
Among the 118 diabetic patients CAD positive and CAD 
negative were 65(55.1%) and 53(44.9%) respectively. 
Among 36 dyslipidaemic patients with CAD positive and 
CAD negative were 19(52.8%) and 17(47.2%) respectively. 
Among 224 patients with hypertension CAD positive and 
CAD negative were 113(50.4%) and 111(49.6%) respectively. 

Table 3: Distribution of exposure to SLT and SHS by Age 
(Mean±SD), coronary angiogram, diabetes mellitus,        
dyslipidaemia and hypertension

Table 3 showed the distribution of exposure to SLT and 
SHS by Age (Mean±SD), coronary angiogram, diabetes 
mellitus, dyslipidaemia and hypertension. Among 138 the 
patients with CAD, non exposed of SLT or SHS, exposed to 
SHS only, user of SLT only and exposed to SHS and User of 
SLT were 45(32.6%), 28(20.3%), 38(27.5%) and 27(19.6%) 
respectively. Among the 118 diabetic patients non exposed 
of SLT or SHS, exposed to SHS only, user of SLT only and 
exposed to SHS and User of SLT were 40(33.9%), 
25(21.2%), 29(24.6%) and 24(20.3%) respectively. Among 
36 dyslipidaemic patients non exposed of SLT or SHS, 
exposed to SHS only, user of SLT only and exposed to SHS 
and User of SLT were 16(44.4%), 07(19.4%), 6(16.7%) and 
7(19.4%) respectively. Among 224 patients with hyperten-
sion non exposed of SLT or SHS, exposed to SHS only, user 
of SLT only and exposed to SHS and User of SLT were 
86(38.4%), 41(18.3%), 55(24.6%) and 42(18.8%) respec-
tively.

Table 4: Relationship between exposure to SLT and SHS and 
coronary angiogram

Table 4 showed the relationship between exposure to SLT and 
SHS and coronary angiogram. Among 114 patients with non 
exposed of SLT or SHS 45(39.5%) were CAD positive and 
69(60.5%) were CAD negative. Among 71 patients with SHS 
exposed 28(39.4%) were CAD positive and 43(60.6%) were 
CAD negative. Among 73 patients with SLT user 38(52.1%) 
were CAD positive and 35(47.9%) were CAD negative. Among 
54 patients with exposed to SHS and user of SLT, 27(50.0%) 
were CAD positive and 27(50.0%) were CAD negative. 

Table 5: Multiple logistic regressions for risk factor of coronary 
artery disease 

Table 5 showed the multiple logistic regressions for risk 
factor of CAD positive.  Age >50 years are 2.226 times 
higher risk to developed CAD than age ≤50 years. Hyper-
tensive patients had 2.136 times higher risk developing 
CAD and diabetic patients had 1.733 times higher risk of 
developing CAD. Among the patients exposed to SHS only, 
user of SLT only and both exposed to SHS and user of SLT 
were 1.271, 1.514 and 1.501 times more risk to develop 
CAD than not exposed to SHS and not user of SLT. 

Discussion
Although the cardiovascular effects of smokeless tobacco 
are not well understood, scientific evidence of relationship 
between heart disease and cigarette smoking well estab-
lished.  Previous studies reported conflicting results regard-
ing cardiovascular risk in persons using smokeless tobacco. 
Case-control studies suggest no increased risk of myocardial 
infarction or stroke in regular snuff users11,12, but a tendency 
towards increased risk of fatal myocardial infarction12. A 
prospective study linked smokeless tobacco to higher risk of 
cardiovascular death13 

may have similar clinical presentations in men and women, 
there are some important differences such as an increased 
incidence of non Q-wave myocardial infarctions in women and 
the higher rate of complication and immortality from a myocar-
dial infarct. Women develop less collateral cardiac vessels, 
which may explain the increased rate of hemodynamic compli-
cations after a myocardial infarct10. Previous studies reported 
conflicting results regarding cardiovascular risk in persons 
using smokeless tobacco. Case-control studies suggest no 
increased risk of myocardial infarction or stroke in regular snuff 
users11,12, but a tendency towards increased risk of fatal myocar-
dial infarction12. Bolinder et al. (1994)13 in a prospective study 
linked smokeless tobacco to higher risk of cardiovascular death, 
although another study by Accortt et al. (2002)14 found no 
association between smokeless tobacco and cardiovascular mortality. 

Habitual betel quid chewing is commonly practiced by men and 
women in Bangladesh, India, Pakistan and Sri Lanka, while 
tobacco smoking is much more common among men in these 
countries compared to women, except for certain small 
geographic areas15. Over 5,000,000 adults and >750,000 adoles-
cents use smokeless tobacco in the U.S16. Smokeless tobacco is 
also widely used in parts of Central and South-East Asia. Use 
occurs in various ways, with the tobacco used alone or in combi-
nation with other products, such as betel nut quid, slaked lime, 
areca nut and even snail shells5. Smokeless tobacco users in 
India and Pakistan together have been estimated to number 100 
million15. High rates of smokeless tobacco use in young people 
have been reported worldwide, including in India17, and more so 
among girls18. 

The estimated number of current adult tobacco smokers was 
21.9 million and the current of smokeless tobacco user was 25.9 
million19. In Bangladesh overall current tobacco use (smoking 
or smokeless) among all adults is 43.3%. Consumption is higher 
in males (58.0%) than females (28.7%). Most of the smoker use 
cigarettes (14.1%) followed by bidi (11.2%) while betel quid 
with tobacco (zarda)(24.3%) was the main smokeless tobacco 
product consumed. The overall mean for the number of times 
smokeless tobacco use was 8.1 times. Proportion of smokeless 
tobacco user using tobacco more than 10 times per day was 
32.1%.  Tobacco use is more prevalent in rural areas (45.1%) 
than urban areas (38.1%) and among persons with no formal 
education (62.9%) and in the lowest quintiles of socioeconomic 
status (55.6%)19.

Tobacco leaf production has been increasing steadily for many 
decades, and has doubled since the 1960s16. Habitual betel quid 
chewing is commonly practiced by men and women in Bangla-
desh, India, Pakistan and Sri Lanka, while tobacco smoking is 
much more common among men in these countries compared to 
women, except for certain small geographic areas15. Over 
5,000,000 adults and >750,000 adolescents use smokeless 
tobacco in the U.S16. Smokeless tobacco users in India and 
Pakistan together have been estimated to number 100 million15. 
The increasing demand for tobacco in Bangladesh is being met 
by imports, especially from India15. In spite of these concerns 
over its use, minimal research has been conducted to understand 

the effects from and factors associated with smokeless tobacco 
use3. Because the smokeless tobacco habit is difficult to break, 
public health efforts have been largely aimed at prevention20. 
Additionally, relatively few studies have examined potentially 
effective treatments for the smokeless tobacco user. This study 
in this area will guide us future directions of research.

Material and methods 
The present study was conducted in the Department of Cardiol-
ogy and Department of Epidemiology & Research, National 
Heart Foundation Hospital and Research Institute between the 
periods of June 2011 to July 2012. Total 312 consecutive female 
non-smoker patients who underwent diagnostic coronary 
angiography were included in the study. Detail history of their 
smokeless tobacco use habit and exposure to second hand smok-
ing in home were obtained by using a questionnaire. Patients 
were divided into four groups according to history of use of SLT 
or exposure to SHS. Group I: non-user of SLT and non-exposed 
to SHS; Group II: exposed to SHS only; Group III: user of SLT 
only and Group IV: user of SLT and exposed to SHS. The 
proportion of patients with positive angiogram for CAD was 
compared among the groups.
 
Results
Table 1. Characteristics of the patients 

The characteristics of the patients showed in the Table 1. 
Mean±SD of age of the patients was 49.9±9.9 years. Out of 312 
patients 65 (20.8%) were in the age group of less than 40 years, 
116(37.3%) were in the age group of 41 to 50 years, 95(30.4%) 
were in the age group of 51 to 60 years and rest 36(11.5%) were 
in the age group of more than 60 years. Among the patients 
224(69.8%) were hypertensive, 118 (37.8%) were diabetic and 
36(11.5%) were dyslipidaemic. Coronary angiogram was 
positive in 138(44.2%). Among the patients 114(36.5%) were 
non exposed of SLT or SHS, 71(22.8%) were Exposed to SHS 
only, 73(23.4%) were user of SLT only and 54(17.3%) were 
exposed to SHS and user of SLT. 
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Introduction
Tobacco use in a variety of ways like smoke and smokeless has 
s a long history and prevalence of smokeless tobacco use is 
greater among women than among men in Bangladesh1,2. 
Smokeless tobacco is addicting, can cause physical dependence, 
and harmful health effects of smokeless tobacco become 
established3,4. Studies conducted in Sweden, US and UK 
provide evidence that the use of snuff and chewing tobacco 
involves an exposure to nicotine that is fairly equivalent to that 

from cigarette smoking5. Various forms of smokeless tobacco 
products (snuff, chewing tobacco) are used by individuals of all 
ages6.
Coronary artery disease has been widely considered a “man’s 
disease” and not a major concern for women. Yet cardiovascu-
lar disease is the leading cause of death in adult women in the 
United States and women’s age-adjusted mortality rates from 
heart disease are four to six times higher than their mortality 
rates from breast cancer7. When women present with myocardi-
al infarction, they are more likely than men to be misdiagnosed, 
and they are also more likely to die of their first infarction8. 
Women with each acute coronary syndrome are older than men 
and have more co morbidity9.  Although myocardial infarction 

Variables  Frequency Percentage  

Age group 

<40 years  65 20.8 
41-50  116 37.3 
51-60 95 30.4 
>61 36 11.5 
Mean±SD  49.9±9.9 
HTN  224 69.8 
DM  118 37.8 
Dyslipidaemia  36 11.5 

Coronary Angiogram 

Positive  138 44.2 
Negative  174 55.8 

Exposure to SLT and SHS   

Non exposed of SLT or SHS 114 36.5 

Exposed to SHS only 71 22.8 
User of SLT only 73 23.4 
Exposed to SHS and User of 
SLT 

54 17.3 



i ii

iii 27

28 29

30

Table 2: Distribution of coronary angiogram by Age 
(Mean±SD), smokeless tobacco user, diabetes mellitus, 
dyslipidaemia and hypertension

Table 2 shows the mean±SD of age the patients with CAD 
positive and CAD negative were 53.14±8.7 and 47.44±10.2 
respectively. Among 127 the patients with SLT user 
65(51.2%) had positive and 62(48.8%) had negative CAD. 
Among the 118 diabetic patients CAD positive and CAD 
negative were 65(55.1%) and 53(44.9%) respectively. 
Among 36 dyslipidaemic patients with CAD positive and 
CAD negative were 19(52.8%) and 17(47.2%) respectively. 
Among 224 patients with hypertension CAD positive and 
CAD negative were 113(50.4%) and 111(49.6%) respectively. 

Table 3: Distribution of exposure to SLT and SHS by Age 
(Mean±SD), coronary angiogram, diabetes mellitus,        
dyslipidaemia and hypertension

Table 3 showed the distribution of exposure to SLT and 
SHS by Age (Mean±SD), coronary angiogram, diabetes 
mellitus, dyslipidaemia and hypertension. Among 138 the 
patients with CAD, non exposed of SLT or SHS, exposed to 
SHS only, user of SLT only and exposed to SHS and User of 
SLT were 45(32.6%), 28(20.3%), 38(27.5%) and 27(19.6%) 
respectively. Among the 118 diabetic patients non exposed 
of SLT or SHS, exposed to SHS only, user of SLT only and 
exposed to SHS and User of SLT were 40(33.9%), 
25(21.2%), 29(24.6%) and 24(20.3%) respectively. Among 
36 dyslipidaemic patients non exposed of SLT or SHS, 
exposed to SHS only, user of SLT only and exposed to SHS 
and User of SLT were 16(44.4%), 07(19.4%), 6(16.7%) and 
7(19.4%) respectively. Among 224 patients with hyperten-
sion non exposed of SLT or SHS, exposed to SHS only, user 
of SLT only and exposed to SHS and User of SLT were 
86(38.4%), 41(18.3%), 55(24.6%) and 42(18.8%) respec-
tively.

Table 4: Relationship between exposure to SLT and SHS and 
coronary angiogram

Table 4 showed the relationship between exposure to SLT and 
SHS and coronary angiogram. Among 114 patients with non 
exposed of SLT or SHS 45(39.5%) were CAD positive and 
69(60.5%) were CAD negative. Among 71 patients with SHS 
exposed 28(39.4%) were CAD positive and 43(60.6%) were 
CAD negative. Among 73 patients with SLT user 38(52.1%) 
were CAD positive and 35(47.9%) were CAD negative. Among 
54 patients with exposed to SHS and user of SLT, 27(50.0%) 
were CAD positive and 27(50.0%) were CAD negative. 

Table 5: Multiple logistic regressions for risk factor of coronary 
artery disease 

Table 5 showed the multiple logistic regressions for risk 
factor of CAD positive.  Age >50 years are 2.226 times 
higher risk to developed CAD than age ≤50 years. Hyper-
tensive patients had 2.136 times higher risk developing 
CAD and diabetic patients had 1.733 times higher risk of 
developing CAD. Among the patients exposed to SHS only, 
user of SLT only and both exposed to SHS and user of SLT 
were 1.271, 1.514 and 1.501 times more risk to develop 
CAD than not exposed to SHS and not user of SLT. 

Discussion
Although the cardiovascular effects of smokeless tobacco 
are not well understood, scientific evidence of relationship 
between heart disease and cigarette smoking well estab-
lished.  Previous studies reported conflicting results regard-
ing cardiovascular risk in persons using smokeless tobacco. 
Case-control studies suggest no increased risk of myocardial 
infarction or stroke in regular snuff users11,12, but a tendency 
towards increased risk of fatal myocardial infarction12. A 
prospective study linked smokeless tobacco to higher risk of 
cardiovascular death13 

Al Mamun MA et al.JNHFB Jul 2017

may have similar clinical presentations in men and women, 
there are some important differences such as an increased 
incidence of non Q-wave myocardial infarctions in women and 
the higher rate of complication and immortality from a myocar-
dial infarct. Women develop less collateral cardiac vessels, 
which may explain the increased rate of hemodynamic compli-
cations after a myocardial infarct10. Previous studies reported 
conflicting results regarding cardiovascular risk in persons 
using smokeless tobacco. Case-control studies suggest no 
increased risk of myocardial infarction or stroke in regular snuff 
users11,12, but a tendency towards increased risk of fatal myocar-
dial infarction12. Bolinder et al. (1994)13 in a prospective study 
linked smokeless tobacco to higher risk of cardiovascular death, 
although another study by Accortt et al. (2002)14 found no 
association between smokeless tobacco and cardiovascular mortality. 

Habitual betel quid chewing is commonly practiced by men and 
women in Bangladesh, India, Pakistan and Sri Lanka, while 
tobacco smoking is much more common among men in these 
countries compared to women, except for certain small 
geographic areas15. Over 5,000,000 adults and >750,000 adoles-
cents use smokeless tobacco in the U.S16. Smokeless tobacco is 
also widely used in parts of Central and South-East Asia. Use 
occurs in various ways, with the tobacco used alone or in combi-
nation with other products, such as betel nut quid, slaked lime, 
areca nut and even snail shells5. Smokeless tobacco users in 
India and Pakistan together have been estimated to number 100 
million15. High rates of smokeless tobacco use in young people 
have been reported worldwide, including in India17, and more so 
among girls18. 

The estimated number of current adult tobacco smokers was 
21.9 million and the current of smokeless tobacco user was 25.9 
million19. In Bangladesh overall current tobacco use (smoking 
or smokeless) among all adults is 43.3%. Consumption is higher 
in males (58.0%) than females (28.7%). Most of the smoker use 
cigarettes (14.1%) followed by bidi (11.2%) while betel quid 
with tobacco (zarda)(24.3%) was the main smokeless tobacco 
product consumed. The overall mean for the number of times 
smokeless tobacco use was 8.1 times. Proportion of smokeless 
tobacco user using tobacco more than 10 times per day was 
32.1%.  Tobacco use is more prevalent in rural areas (45.1%) 
than urban areas (38.1%) and among persons with no formal 
education (62.9%) and in the lowest quintiles of socioeconomic 
status (55.6%)19.

Tobacco leaf production has been increasing steadily for many 
decades, and has doubled since the 1960s16. Habitual betel quid 
chewing is commonly practiced by men and women in Bangla-
desh, India, Pakistan and Sri Lanka, while tobacco smoking is 
much more common among men in these countries compared to 
women, except for certain small geographic areas15. Over 
5,000,000 adults and >750,000 adolescents use smokeless 
tobacco in the U.S16. Smokeless tobacco users in India and 
Pakistan together have been estimated to number 100 million15. 
The increasing demand for tobacco in Bangladesh is being met 
by imports, especially from India15. In spite of these concerns 
over its use, minimal research has been conducted to understand 

the effects from and factors associated with smokeless tobacco 
use3. Because the smokeless tobacco habit is difficult to break, 
public health efforts have been largely aimed at prevention20. 
Additionally, relatively few studies have examined potentially 
effective treatments for the smokeless tobacco user. This study 
in this area will guide us future directions of research.

Material and methods 
The present study was conducted in the Department of Cardiol-
ogy and Department of Epidemiology & Research, National 
Heart Foundation Hospital and Research Institute between the 
periods of June 2011 to July 2012. Total 312 consecutive female 
non-smoker patients who underwent diagnostic coronary 
angiography were included in the study. Detail history of their 
smokeless tobacco use habit and exposure to second hand smok-
ing in home were obtained by using a questionnaire. Patients 
were divided into four groups according to history of use of SLT 
or exposure to SHS. Group I: non-user of SLT and non-exposed 
to SHS; Group II: exposed to SHS only; Group III: user of SLT 
only and Group IV: user of SLT and exposed to SHS. The 
proportion of patients with positive angiogram for CAD was 
compared among the groups.
 
Results
Table 1. Characteristics of the patients 

The characteristics of the patients showed in the Table 1. 
Mean±SD of age of the patients was 49.9±9.9 years. Out of 312 
patients 65 (20.8%) were in the age group of less than 40 years, 
116(37.3%) were in the age group of 41 to 50 years, 95(30.4%) 
were in the age group of 51 to 60 years and rest 36(11.5%) were 
in the age group of more than 60 years. Among the patients 
224(69.8%) were hypertensive, 118 (37.8%) were diabetic and 
36(11.5%) were dyslipidaemic. Coronary angiogram was 
positive in 138(44.2%). Among the patients 114(36.5%) were 
non exposed of SLT or SHS, 71(22.8%) were Exposed to SHS 
only, 73(23.4%) were user of SLT only and 54(17.3%) were 
exposed to SHS and user of SLT. 

Introduction
Tobacco use in a variety of ways like smoke and smokeless has 
s a long history and prevalence of smokeless tobacco use is 
greater among women than among men in Bangladesh1,2. 
Smokeless tobacco is addicting, can cause physical dependence, 
and harmful health effects of smokeless tobacco become 
established3,4. Studies conducted in Sweden, US and UK 
provide evidence that the use of snuff and chewing tobacco 
involves an exposure to nicotine that is fairly equivalent to that 

from cigarette smoking5. Various forms of smokeless tobacco 
products (snuff, chewing tobacco) are used by individuals of all 
ages6.
Coronary artery disease has been widely considered a “man’s 
disease” and not a major concern for women. Yet cardiovascu-
lar disease is the leading cause of death in adult women in the 
United States and women’s age-adjusted mortality rates from 
heart disease are four to six times higher than their mortality 
rates from breast cancer7. When women present with myocardi-
al infarction, they are more likely than men to be misdiagnosed, 
and they are also more likely to die of their first infarction8. 
Women with each acute coronary syndrome are older than men 
and have more co morbidity9.  Although myocardial infarction 

Variables  Angiogram  Total  

Positive  Negative  

Age (Mean±SD) 53.1±8.7 47.4±10.2 49.9±9.9 

SLT user  65(51.2%) 62(48.8%) 127(100.0%)
 DM 65(55.1%) 53(44.9%) 118(100.0%)
 Dyslipidaemia 19(52.8%) 17(47.2%) 36(100.0%)  

HTN  113(50.4%) 111(49.6%) 224(100.0%)
 

Exposure to 
SLT and SHS

Age CAD DM Dyslipidae
mia  

HTN  

Non exposed 
of SLT or 
SHS 

48.9±10.3 45(32.6%) 40(33.9%) 16(44.4%) 86(38.4%) 

Exposed to 
SHS only 

46.4±8.7 28(20.3%) 25(21.2%) 07(19.4%) 41(18.3%) 

User of SLT 
only 

54.4±9.4 38(27.5%) 29(24.6%) 06(16.7%) 55(24.6%) 

Exposed to 
SHS and User 
of SLT 

50.8±9.6 27(19.6%) 24(20.3%) 07(19.4%) 42(18.8%) 

Total  49.9±9.9 138(100.0) 118 (100.0) 36 (100.0) 224 (100.0) 

Exposure to 
SLT and SHS  

Angiogram  Total  P value  

Positive  Negative  

Non exposed 
of SLT or SHS 

45(39.5%) 69(60.5%) 114(100.0%) 0.236 

Exposed to 
SHS only  

28(39.4%) 43(60.6%) 71(100.0%) 

User of SLT 
only  

38(52.1%) 35(47.9%) 73(100.0%) 

Exposed to 
SHS and User 
of SLT  

27(50.0%) 27(50.0%) 54(100.0%) 

Variables  Wald  p value  Odds ratio 95.0% C.I.

Exposed to SHS 
only 

0.527 0.468 1.271 0.665-0.665 

User of SLT only 1.683 0.195 1.514 0.809-2.832 

Exposed to SHS 
and User of SLT 

1.336 0.248 1.501 0.754-2.987

Age 10.521 0.001 2.226 1.373-3.611 

Dyslipidaemia 0.335 0.563 1.243 0.595-2.599

Hypertension 6.930 0.008 2.136 1.214-3.758

DM 4.893 0.027 1.733 1.065-1.065 
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Women are generally considered less vulnerable to CAD 
because of the protection by sex hormones45,46. In the present 
study among the patients 224(69.8%) were hypertensive, 
118 (37.8%) were diabetic and 36(11.5%) were dyslipidae-
mic. Coronary angiogram was positive in 138(44.2%). 
Among the patients 114(36.5%) were non exposed of SLT 
or SHS, 71(22.8%) were Exposed to SHS only, 73(23.4%) 
were user of SLT only and 54(17.3%) were exposed to SHS 
and user of SLT. Among 127 the patients with SLT user 
65(51.2%) had positive and 62(48.8%) had negative CAD. 
Among the 118 diabetic patients CAD positive and CAD 
negative were 65(55.1%) and 53(44.9%) respectively. 
Among 36 dyslipidaemic patients with CAD positive and 
CAD negative were 19(52.8%) and 17(47.2%) respectively. 
Among 224 patients with hypertension CAD positive and 
CAD negative were 113(50.4%) and 111(49.6%) respec-
tively. Women undergoing coronary angiography for 
suspected myocardial ischemia, premenopausal women had 
a substantial prevalence of CAD despite their relatively 
lower risk profile47. Various studies have been carried out in 
the west regarding the risk factors of CAD in women44 but 
no significant data is available in the Bangladeshi popula-
tion. Javed et al. (2006)44 in a study of 100 female patients 
found that 8 (8%) had only diabetes mellitus, 39 (39%) had 
only hypertension and 27(27%) patients had combined 
diabetes mellitus and hypertension while 26 patients (26%) 
did not have any of these risk factors. Gierach et al. (2006)47 
in their study they found diabetes (20%), dyslipidemia 
(49%), and hypertension (55%). Despite this prevalent 
coronary risk factor load, only 174 (29%) of these women 
had angiographic CAD. Among 138 the patients with CAD, 
non exposed of SLT or SHS, exposed to SHS only, user of 
SLT only and exposed to SHS and User of SLT were 
45(32.6%), 28(20.3%), 38(27.5%) and 27(19.6%) respec-
tively. Among the 118 diabetic patients non exposed of SLT 
or SHS, exposed to SHS only, user of SLT only and exposed 
to SHS and User of SLT were 40(33.9%), 25(21.2%), 
29(24.6%) and 24(20.3%) respectively. Among 36 dyslipi-
daemic patients non exposed of SLT or SHS, exposed to 
SHS only, user of SLT only and exposed to SHS and User of 
SLT were 16(44.4%), 07(19.4%), 6(16.7%) and 7(19.4%) 
respectively. Among 224 patients with hypertension non 
exposed of SLT or SHS, exposed to SHS only, user of SLT 
only and exposed to SHS and User of SLT were 86(38.4%), 
41(18.3%), 55(24.6%) and 42(18.8%) respectively. Among 
114 patients with non exposed of SLT or SHS 45(39.5%) 
were CAD positive and 69(60.5%) were CAD negative. 
Among 71 patients with SHS exposed 28(39.4%) were 
CAD positive and 43(60.6%) were CAD negative. Among 
73 patients with SLT user 38(52.1%) were CAD positive 
and 35(47.9%) were CAD negative. Among 54 patients with 
exposed to SHS and user of SLT, 27(50.0%) were CAD 
positive and 27(50.0%) were CAD negative. Hypertension 
is associated with a twofold to threefold increased risk of 
coronary events in women48-49. Diabetes mellitus negates a 
woman's pre-menopausal protection against CAD50. Diabe-
tes mellitus is a stronger prognostic factor after myocardial 

infarction in women than in men51. Women with diabetes 
have 2.6 times the risk of dying from coronary heart disease 
than women without diabetes compared with a 1.8-fold risk 
among men with diabetes48.

Multiple logistic regressions for risk factor of CAD positive 
showed that the age >50 years are 2.226 times higher risk to 
developed CAD than age ≤50 years. Hypertensive patients 
had 2.136 times higher risk developing CAD and diabetic 
patients had 1.733 times higher risk of developing CAD. 
Among the patients exposed to SHS only, user of SLT only 
and both exposed to SHS and user of SLT were 1.271, 1.514 
and 1.501 times more risk to develop CAD than not exposed 
to SHS and not user of SLT. Despite their largely similar 
age-adjusted coronary risk factor profiles, Gierach et al. 
(2006)47 in their study they found  that premenopausal 
women had a lower yet substantial prevalence of angio-
graphic CAD as compared to postmenopausal women (20% 
vs. 31%). They also showed that among the overall popula-
tion, age was the most significantly associated with CAD 
(odds ratio [OR] 1.05, 95% confidence interval [CI] 1.03 to 
1.07; p < 0.0001), such that for every 10-year increment in 
age an associated 66% elevation in the presence of angio-
graphic CAD resulted (95% CI 1.36 to 2.03). Rahman and 
Zaman, (2008)40 in their study showed that increased risk 
of CHD was approximately four fold in ever smokers 
[adjusted odds ratio (OR) 4.0, 95% confidence interval (CI) 
1.7-9.5] and cases who had ever used smokeless tobacco 
(adjusted OR 4.0, 95% CI 2.0-8.1). 

Over the past several years, tobacco companies have 
expanded marketing and promotion of ST products6.  
Long-term ST product use may be associated with a modest 
risk of fatal myocardial infarction (MI) and fatal stroke, 
suggesting that ST product use may complicate or reduce 
the chance for survival after a MI or stroke. Clinicians 
should continue to discourage use of all tobacco products.

Conclusion
Although the relationship is statistically non significant, the 
result indicates that the exposure to SHS have additive 
effect on the relationship of SLT use with CAD in women. 
Further large scale studies need to be taken to clarify the 
relationships.
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years, the majority of patients with myocardial infarction 
have NSTEMI10. Approximately 50–75 % of patients  
experiencing an acute coronary event in the US each year 
have a NSTEMI and the proportion of NSTEMI events is 
increasing11. It is a leading cause of emergency hospitaliza-
tion in Europe12. Mortality rates following NSTEMI are 
high, worse than that for ST-elevation myocardial infarc-
tion, and its incidence is increasing with an ageing and 
multi-morbid population. However, clinical outcomes 
from NSTEMI may be improved through the use of guide-
line-indicated treatments including evidence-based 
pharmacological therapies and invasive coronary proce-
dures12. Coronary angiography can detect and identify 
disease severity and management decisions include medi-
cal therapy, percutaneous coronary intervention (PCI) or 
coronary artery bypass surgery (CABG)8. The present 
study conducted to find out the in-hospital outcome of 
NSTEMI in NHFH & RI. 
 
Methods
Patients admitted and diagnosed as case NSTEMI during 
the periods of January to October 2016 in National Heart 
Foundation Hospital & Research Institute were included in 
the study. Total 605 patients were included in the study. 
After admission all patient’s party were counsel for 
coronary revascularization. They were studied for risk 
factors, clinical characteristics and angiographic profile 
and in hospital outcome. Traditional risk factors for  
atherosclerotic CAD ie, diabetes mellitus, dyslipidemia 
and smoking were recorded for each patient. During the 
study periods out of 605 NSTEMI patients 270 (44.6%) 
were under gone coronary angiogram and among them 141 
(52.2%) under gone PTCA. 

Women are generally considered less vulnerable to CAD 
because of the protection by sex hormones45,46. In the present 
study among the patients 224(69.8%) were hypertensive, 
118 (37.8%) were diabetic and 36(11.5%) were dyslipidae-
mic. Coronary angiogram was positive in 138(44.2%). 
Among the patients 114(36.5%) were non exposed of SLT 
or SHS, 71(22.8%) were Exposed to SHS only, 73(23.4%) 
were user of SLT only and 54(17.3%) were exposed to SHS 
and user of SLT. Among 127 the patients with SLT user 
65(51.2%) had positive and 62(48.8%) had negative CAD. 
Among the 118 diabetic patients CAD positive and CAD 
negative were 65(55.1%) and 53(44.9%) respectively. 
Among 36 dyslipidaemic patients with CAD positive and 
CAD negative were 19(52.8%) and 17(47.2%) respectively. 
Among 224 patients with hypertension CAD positive and 
CAD negative were 113(50.4%) and 111(49.6%) respec-
tively. Women undergoing coronary angiography for 
suspected myocardial ischemia, premenopausal women had 
a substantial prevalence of CAD despite their relatively 
lower risk profile47. Various studies have been carried out in 
the west regarding the risk factors of CAD in women44 but 
no significant data is available in the Bangladeshi popula-
tion. Javed et al. (2006)44 in a study of 100 female patients 
found that 8 (8%) had only diabetes mellitus, 39 (39%) had 
only hypertension and 27(27%) patients had combined 
diabetes mellitus and hypertension while 26 patients (26%) 
did not have any of these risk factors. Gierach et al. (2006)47 
in their study they found diabetes (20%), dyslipidemia 
(49%), and hypertension (55%). Despite this prevalent 
coronary risk factor load, only 174 (29%) of these women 
had angiographic CAD. Among 138 the patients with CAD, 
non exposed of SLT or SHS, exposed to SHS only, user of 
SLT only and exposed to SHS and User of SLT were 
45(32.6%), 28(20.3%), 38(27.5%) and 27(19.6%) respec-
tively. Among the 118 diabetic patients non exposed of SLT 
or SHS, exposed to SHS only, user of SLT only and exposed 
to SHS and User of SLT were 40(33.9%), 25(21.2%), 
29(24.6%) and 24(20.3%) respectively. Among 36 dyslipi-
daemic patients non exposed of SLT or SHS, exposed to 
SHS only, user of SLT only and exposed to SHS and User of 
SLT were 16(44.4%), 07(19.4%), 6(16.7%) and 7(19.4%) 
respectively. Among 224 patients with hypertension non 
exposed of SLT or SHS, exposed to SHS only, user of SLT 
only and exposed to SHS and User of SLT were 86(38.4%), 
41(18.3%), 55(24.6%) and 42(18.8%) respectively. Among 
114 patients with non exposed of SLT or SHS 45(39.5%) 
were CAD positive and 69(60.5%) were CAD negative. 
Among 71 patients with SHS exposed 28(39.4%) were 
CAD positive and 43(60.6%) were CAD negative. Among 
73 patients with SLT user 38(52.1%) were CAD positive 
and 35(47.9%) were CAD negative. Among 54 patients with 
exposed to SHS and user of SLT, 27(50.0%) were CAD 
positive and 27(50.0%) were CAD negative. Hypertension 
is associated with a twofold to threefold increased risk of 
coronary events in women48-49. Diabetes mellitus negates a 
woman's pre-menopausal protection against CAD50. Diabe-
tes mellitus is a stronger prognostic factor after myocardial 

infarction in women than in men51. Women with diabetes 
have 2.6 times the risk of dying from coronary heart disease 
than women without diabetes compared with a 1.8-fold risk 
among men with diabetes48.

Multiple logistic regressions for risk factor of CAD positive 
showed that the age >50 years are 2.226 times higher risk to 
developed CAD than age ≤50 years. Hypertensive patients 
had 2.136 times higher risk developing CAD and diabetic 
patients had 1.733 times higher risk of developing CAD. 
Among the patients exposed to SHS only, user of SLT only 
and both exposed to SHS and user of SLT were 1.271, 1.514 
and 1.501 times more risk to develop CAD than not exposed 
to SHS and not user of SLT. Despite their largely similar 
age-adjusted coronary risk factor profiles, Gierach et al. 
(2006)47 in their study they found  that premenopausal 
women had a lower yet substantial prevalence of angio-
graphic CAD as compared to postmenopausal women (20% 
vs. 31%). They also showed that among the overall popula-
tion, age was the most significantly associated with CAD 
(odds ratio [OR] 1.05, 95% confidence interval [CI] 1.03 to 
1.07; p < 0.0001), such that for every 10-year increment in 
age an associated 66% elevation in the presence of angio-
graphic CAD resulted (95% CI 1.36 to 2.03). Rahman and 
Zaman, (2008)40 in their study showed that increased risk 
of CHD was approximately four fold in ever smokers 
[adjusted odds ratio (OR) 4.0, 95% confidence interval (CI) 
1.7-9.5] and cases who had ever used smokeless tobacco 
(adjusted OR 4.0, 95% CI 2.0-8.1). 

Over the past several years, tobacco companies have 
expanded marketing and promotion of ST products6.  
Long-term ST product use may be associated with a modest 
risk of fatal myocardial infarction (MI) and fatal stroke, 
suggesting that ST product use may complicate or reduce 
the chance for survival after a MI or stroke. Clinicians 
should continue to discourage use of all tobacco products.

Conclusion
Although the relationship is statistically non significant, the 
result indicates that the exposure to SHS have additive 
effect on the relationship of SLT use with CAD in women. 
Further large scale studies need to be taken to clarify the 
relationships.
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