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Objectives: To determine the prevalence, patterns and behavioural attributes of tobacco abuse 

in patients of acute coronary syndrome (ACS). Furthermore, to assess the interaction of tobacco 

abuse with other conventional risk factors of cardiovascular disease (CVD). 

Methodology: This observational study included 230 consecutive patients with ACS. Data was 

collected regarding total duration and extent of tobacco consumption, “tobacco addiction” and 

various behavioural patterns related to it. Risk factors profile was acquired for hypertension, 

diabetes, obesity, family history of premature CVD and dyslipidemia. Odds ratios (OR) with 

95% confidence intervals (CI) for these risk factors were calculated for tobacco abusers 

compared to non-abusers.  

Results: Among the study population, 63(27.4%) were active tobacco users. Urban residents 

had lesser odds of being tobacco abusers compared to non-urban residents (0.49, [0.27 – 0.89]). 

Tobacco abusers had a lower prevalence of hypertension compared to non-abusers (0.44 [0.24 

– 0.81]). A similar trend was observed for diabetes, obesity and dyslipidemia, however, the 

differences could not reach significance thresholds. Cigarette smoking was the commonest 

mode of tobacco consumption (90.5%). “Tobacco addiction” could be attributed to 84.1% of 

abusers. Most (82.5%) were willing to give up tobacco abuse and 63.3% had already made 

attempts at quitting. 

Conclusion: About one-third of ACS patients were tobacco abusers with the majority being 

tobacco addicts. Tobacco abuse was observed to be independently implicated as a risk factor in 

ACS patients. Furthermore, tobacco abuse was inversely related to hypertension translating into 

a sub-multiplicative / additive impact of hypertension as a risk factor. 
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INTRODUCTION 

Tobacco use is one of the major causes of death 

worldwide and the number of patients who die of 

smoking-related complications is expected to continue 

rising. The prevalence of tobacco use has not declined 

significantly in developing countries.  Asia-Pacific 

region shared 65% of global cigarette sales by volume 

in 2018 making it the biggest cigarette consuming 

market worldwide.1 In addition to cigarettes, there are 

several unique modes of tobacco consumption in 

South-Asian countries, including pipe smoking, 

water-pipes and various chewable tobacco 

formulations.2 In Pakistan, twenty-three percent of 

men and five percent of women use any type of 

tobacco; cigarette smoking being the most common 

form (22% of men and 3% of women).3 A study 

conducted on non-atherosclerotic Pakistani patients 

showed higher lifetime risk of cardiovascular diseases 

(CVD) in males (49.4%) compared to females 

(31.9%).4 Furthermore, a linear relationship has been 

observed between number of cigarettes smoked and 

risk of developing CVD in studies conducted in 

Pakistan.5 

Hypertension, diabetes, obesity, sedentary life-style 

and dyslipidemias are other well-documented risk 

factors for CVD.6-7 Several mechanisms are implicated 

in smoking as a cause of CVD including endothelial 

damage, increase platelet aggregation, inflammation, 

oxidative stress and serum lipid derangements.8 Other 

risk factors, particularly diabetes for instance, lead to 

accelerated atherosclerosis and subsequent 

development of CVD.9 Raised serums levels of total 

cholesterol and low-density lipoproteins are involved 

in the initiation of plaque formation and progression 

whereas smoking is linked to modification of these 

plaques morphologies and changes in the plaque 

stability.10 

https://doi.org/10.47144/phj.v54i4.2110
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In addition to being a major CVD risk factor, tobacco 

abuse also impacts and alters other risk factors by 

various mechanisms, thus making the analysis and 

understanding of the joint-affect of these risk factors 

complicated. The potential synergistic or additive 

effect of tobacco abuse on other conventional risk 

factors remains variable in the literature. Tobacco 

abuse may be considered a component of a generalized 

unhealthy behavioral pattern associated with obesity, 

diabetes, metabolic syndrome, sedentary lifestyle, 

hypertension and dyslipidemia - all imposing additive 

cumulative impacts on the development of CVD. On 

the other hand, it may independently lead to raised 

CVD risk in the absence of other major risk factors. 

The interplay of tobacco abuse and other concomitant 

risk factors remains unclear particularly in South 

Asians considering less robust tobacco control 

programs and ever-rising trends of other concomitant 

CVD risk factors.  The current study was carried out 

to determine the prevalence, patterns and behavioral 

attributes of tobacco abuse in patients of ACS. 

Additional objective was to assess the interaction of 

tobacco abuse with other conventional risk factors of 

CVD. 

METHODOLOGY 

This Cross sectional study included 230 consecutive 

patients of ACS – unstable angina (UA), non-ST 

elevation myocardial infarction (NSTEMI) and ST–

elevation myocardial infarction (STEMI) over 6 

months (August 2020 to February 2021) at Cardiology 

Department Jinnah hospital, Lahore. A sample size of 

273 was calculated considering a 5% margin of error, 

95% confidence level and a 23% expected prevalence 

of tobacco abuse in the local population. A final 

sample of 230 was considered and analyzed after 

exclusion of cases with insufficient data. Formal 

approval was sought from the institutional ethical 

review board and a validated proforma was used to 

gather data from the patients who consented for the 

study.  Data was gathered regarding the demographic 

profiles, tobacco abuse patterns and other CVD risk 

factor profiles.  

A criterion of current tobacco consumption or its use 

over most of the days over the last six-months was 

used to label “tobacco abuse”. Data was collected 

regarding the total duration of tobacco consumption 

and the extent of daily use. “Tobacco addiction” was 

labeled if the patient agreed to have at least one failed 

attempt at quitting the abuse, had progressively 

increasing consumption or reported having withdrawal 

symptoms. Data was stratified according to gender, 

age, ACS types, educational status, marital status, 

geographic and domestic distributions and the 

prevalence of tobacco abuse was compared among 

these strata. Further behavioral patterns were assessed 

including the type of tobacco consumption, reasons to 

start tobacco, intention to quit and the number of 

attempts made at quitting the abuse.     

Other conventional  risk factors profile was acquired 

for hypertension (resting blood pressure of ≥ 140 

mmHg systolic or ≥ 90 mmHg diastolic), diabetes 

(glycated hemoglobin  ≥ 6.5%), obesity (basal 

metabolic index ≥ 30 Kg/m2), family history of 

premature coronary artery disease (in first degree 

relatives at age < 45 years for males and 55 years for 

females) and dyslipidemia (total serum cholesterol ≥ 

200 mg/dl, LDL ≥ 130 mg/dl, triglycerides > 200 

mg/dl or HDL < 35 mg/dl analyzed from serum 

samples after 10 to 12 hours of fasting). The data was 

analyzed by the software Statistical Package for Social 

Sciences (SPSS) version 23. The prevalence of these 

conventional risk factors was compared among 

tobacco abusers and non-abusers by Pearson’s chi-

square test considering a p-value of ≤ 0.05 as 

statistically significant. ORs with 95% CIs for these 

risk factors were calculated for tobacco abusers 

compared to non-abusers. 

RESULTS 

The mean age of the study population was 54.6 ± 

11.1 years (69.6% males and 30.4% females). 

STEMI was the most frequent admission diagnosis 

(50.9%), followed by unstable angina (33%) and 

non-ST elevation MI (16.1%). Among the study 

population, 63 (27.4%) were active tobacco users. 

Tobacco abuse did not show significant among ACS 

types (p = 0.31). Most of the participants (65.6%) 

were 40 to 60 years old and tobacco abuse did not 

vary statistically among the age strata (p = 0.24). 

There was an equal representation of educational 

strata and tobacco abuse did not differ among them 

(p = 0.80). The study participants belonged to the 

major city (65.2%), its adjoining towns and villages 

(11.3%) as well as other cities of the province 

(23.5%). Residents of urban areas had lesser odds 

of being tobacco abusers compared to non-urban 

residents (OR = 0.49, 95% CIs 0.27 – 0.89, p = 

0.014) (Table 1). 

Among other CVD risk factors, hypertension was 

the most prevalent (52.8%), followed by diabetes 

mellitus (37.0%), obesity (35.7%), family history of 

premature CVD (24.5%) and dyslipidemia (24.2%) 

(Figure 1). Tobacco abusers had a lower prevalence 

of hypertension compared to non-abusers (OR = 

0.44, 95% CIs 0.24 – 0.81, p = 0.006). A similar 

trend was observed regarding diabetes, obesity and 

dyslipidemia where tobacco abusers had lesser 

prevalence of these CVD risk factors compared to 
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non-abusers, however, the differences could not 

reach the significance thresholds (diabetes in 

tobacco abusers OR = 0.57 95% CIs 0.30 – 1.08 p = 

0.056; obesity OR = 0.54 95% CIs 0.19 – 1.58, p = 

0.192; dyslipidemia OR = 0.27 95% CIs 0.06 – 1.35 

p = 0.085). Prevalence of family history of 

premature CVD was similar between tobacco 

abusers and non-abusers (OR = 1.3 95% CIs 0.65 – 

2.61 p = 0.285) (Figure 1) 

Table 1: Demographic profiles of study participants with comparisons between tobacco abusers and 

nonusers 
 Total Tobacco Users Non-Tobacco Users P-values 

Gender     

Males 160 (69.6%) 60 (95.2%) 100 (60%) 
<0.001 

Females 70 (30.4%) 03 (4.8%) 67 (40%) 

Admission diagnosis     

Unstable angina 76 (33.0%) 16 (25.4%) 60 (35.9%) 

0.31 Non-ST elevation MI 37 (16.1%) 11 (17.5%) 26 (15.6%) 

ST elevation MI 117 (50.9%) 36 (57.1%) 81(48.5%) 

Age strata     

40 years or younger 24 (10.4%) 9 (14.3%) 15 (9%) 

0.24 Between 40 to 60 years 151 (65.6%) 43 (68.2%) 108 (64.7%) 

60 years and older 55 (24.0%) 11 (17.5%) 44 (26.3%) 

Education     

Uneducated 66 (28.7%) 17 (27%) 49 (29.3%) 

0.80 
Primary 54 (23.5%) 17 (27%) 37 (22.2%) 

High school 59 (25.6%) 17 (27%) 42 (25.1%) 

Bachelors or higher 51 (22.2%) 12 (19%) 39 (23.4%) 

Marital status     

Married 228 (99.1%) 63 (100%) 165 (98.8%) 
>0.999 

Unmarried 2 (0.9%) 0 (0%) 2 (1.2%) 

Geographic distribution     

Main city 150 (65.2%) 33 (52.4%) 117 (70.1%) 

0.042 Adjacent towns and villages 26 (11.3%) 10 (15.9%) 16 (9.6%) 

Other cities 54 (23.5%) 20 (31.7%) 34 (20.4%) 

Domestic distribution     

Urban residents 109 (47.4%) 22 (34.9%) 87 (52.1%) 
0.014 

Non-urban residents 121 (52.6%) 41 (65.1%) 80 (47.9%) 

 
Figure 1: Comparison of non-tobacco CAD risk 

factors prevalence among   tobacco abusers and 

non-tobacco abusers  

Cigarette smoking was the commonest mode of 

tobacco consumption (90.5%), followed by pipe-

smoking (3.2%) and tobacco chewing (6.3%).  Among 

tobacco abusers, the mean duration of consumption 

was 24.2 ± 11.5 years with a mean daily consumption 

of 18.5 ± 9.5 cigarettes. “Tobacco addiction” could be 

attributed to 84.1% of abusers as per specified criteria.  

 
Figure 2: Consumption patterns, social, 

behavioural and addiction attributes of tobacco 

abuse  
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Most abusers (87.3%) could link their initiation of 

tobacco consumption to be influenced by their friends 

or family members. When asked about their intentions 

and plans to quit tobacco abuse, the majority (82.5%) 

agreed to having their intentions to quit (Figure 2). 

DISCUSSION 

The study was based on data gathered from cases of 

evident ischemic heart disease in the form of ACS with 

a large fraction of patients suffering from STEMI 

(50.9%). The idea was to assess various patterns, 

behaviours and interactions of tobacco abuse with 

non-tobacco CVD risk factors in this extreme exhibit 

subset of the CVD spectrum. The study population had 

representation from a broad age range and an almost 

equal distribution of various educational levels. The 

prevalence of tobacco abuse did not show a significant 

difference among the age strata or educational groups 

(p = 0.24 and 0.80 respectively).    

In a recent in-depth analysis of complex interactions 

between smoking and other CVD risk factors by Lubin 

et al., tobacco smoking showed 

synergistic/multiplicative impact on the relative risk 

(RR) of CVD with hypertension, total cholesterol, 

low-density lipoproteins; a non-synergistic / additive 

risk with obesity, diabetes, and high-density 

lipoproteins.11 Another interesting finding of the study 

was observing a low-quantity and prolonged smoking 

to be more deleterious than heavier smoking for 

shorter durations.11 In various observational studies 

and the EPOCH-JAPAN study a multiplicative 

interaction has been observed between smoking and 

hypertension.12,13  Smokers were found more likely to 

be hypertensive in previous Pakistani data.14  In our 

study, tobacco non-users were more likely to be 

hypertensives compared to abusers suggesting a sub-

multiplicative interaction between tobacco abuse and 

hypertension in patients of ACS. Tobacco abuse has 

been inversely related to hypertension in literature as 

well.15 Tobacco abusers who suffer from ACS, tend to 

be younger and show lower burden of other factors of 

CV morbidity and mortality.16 

Regarding diabetes-related risk of CVD, non-smokers 

had a greater risk compared to smokers as per findings 

of a meta-analysis of 102 European studies thus 

showing a sub-multiplicative / supra-additive 

association.17 However, the diabetes-related risk of 

CVD was similar according to smoking status 

according to a Japanese study.18 Our study suggested 

a sub-multiplicative interaction between diabetes and 

tobacco abuse, although the significance level was not 

reached.  Variable interactions have been reported in 

the literature for metabolic factors and smoking. A 

multiplicative association has been suggested due to 

similar RR for BMI by smoking status or quantity of 

daily cigarette consumptions,18 while a sub-

multiplicative interaction was suggested due to higher 

RRs for BMI in non-smokers.19 A supra-multiplicative 

association was found on the other hand in an Asia-

Pacific region’s meta-analysis where RR of CVD per 

unit BMI was greater in current smokers compared to 

non-smokers.20 In our study, the prevalence of obesity 

was not statistically different among the tobacco abuse 

groups.   

Most of the data regarding interaction of 

dyslipidaemias and smoking from meta-analysis, 

pooled analysis from EPOCH-JAPAN, European and 

North American cohorts is in favour of a 

multiplicative association where smoking status did 

not affect the RRs by TC.12,21,22 However, a meta-

analysis based on 34 studies from Asia-Pacific region 

found a greater risk in smokers per unit increase in TC 

compared to non-smokers.23 In our study, the 

prevalence of dyslipidaemia was not statistically 

different among tobacco abuse groups.    

Several important behavioral attributes were drawn 

from this study. A large proportion of tobacco abusers 

(84.1%) were found “addicts” to this menace. Most 

tobacco abusers (87.3%) attributed the influence of 

their family and friends as the single most frequent 

contributory factor to start using tobacco. However, 

the positive side of the picture was the encouraging 

percentage of tobacco abusers who were willing to 

give up this habit (82.5%) and a little less than two-

thirds (63.3%) had already made attempts at quitting.    

The organizational limitations of the study included its 

lack of a control group, non-randomized nature and 

being single-centred. Tobacco abuse patterns may 

vary according to diverse ethnicities and large-scale 

multi-centre or multi-ethnic population-based studies 

are suggested to cater for these variations in future 

research. 

CONCLUSION 

About one-third of ACS patients were tobacco abusers 

with the majority being tobacco addicts. Tobacco abuse 

was observed to be independently implicated as a risk 

factor in ACS patients. Furthermore, tobacco abuse was 

inversely related to hypertension translating into a sub-

multiplicative / additive impact of hypertension as a risk 

factor. 
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