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Abstract 

Background: Smoking is a noteworthy hazard factor of cardiovascular vascular diseases (CVD) and, the portrayal of the 

ailment as a chronic low-grade inflammatory condition is currently to a great extent acknowledged for CVD. The 

inflammation itself is on the causal pathway connecting cigarette smoking to CVD outside of these inflammatory states.  

Objective: To determine the cross-sectional association between cigarette smoking and inflammation, lipid profile and 

anthropometric parameters 

Methods: A community-based, cross-sectional study, 99 individuals were enrolled. Participants divided in to two groups’ 

smokers 50 and non-smokers 49. BMI, Blood pressure, plasma lipid profiles and hs-CRP were measured.  

Results: There were no significant in body mass index, systolic blood pressure and diastolic blood pressure between 

smokers and non-smokers. However, the elevated levels of   total cholesterol (p = 0.001), LDL-C (p = 0.025) triglycerides 

(p=0.001), HDL-C (p= 0.028) and hs-CRP (p=0.001) were observed in smokers. 

Conclusions: In conclusions, we show here that cigarette smoking was a hazard factor for inflammation. This impact 

might be interceded to some extent by an increase in the hs-CRP level. Further examination utilizing a longitudinal study 

and a larger populace study is important to affirm the conceivable clinical implication of this present outcome. 
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1. Introduction 

Tobacco utilize is the most common reason for 

preventable death around the world. It is in charge of one 

out of ten adult deaths or one in each two smoker’s death. In 

the twentieth century, tobacco-related sicknesses caused the 

deaths of 100 million individuals and it is anticipated that 

one billion individuals will die in the 21
st
 century from the 

tobacco-related ailments. Various unfavorable impacts are 

related to tobacco utilize, including coronary heart disease, 

stroke, peripheral arterial disease, abdominal aortic 

aneurysm, chronic obstructive pulmonary disease and 

cancer [1]. According to the World Health Organization 

(WHO) report 2011, in Ethiopia 34% peoples suffer from 

non-communicable diseases, a cardiovascular disease 

prevalence of 15%, malignancy and cancer and chronic 

obstructive pulmonary disease  4% each, and diabetes 

mellitus  2% [2]. In Ethiopia a moderately low 

predominance of cigarette smokers, with fewer than 10% of 

guys, and under 1% of females, being smokers [3]. In one 

rural town in eastern Ethiopia, 28% of the peoples were 

smoked daily [4]. Other investigations have demonstrated 

that the utilization or abuse of addictive substances, for 

example, cigarettes, liquor, and khat increasingly common 

in Ethiopia [5]. Moreover, there is proof that smokers have 

an increased danger of HIV infection and tuberculosis (TB), 

more regrettable seriousness of infection manifestations, 

and expanded mortality of HIV and TB [6]. Tobacco smoke 
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is an intricate blend of more than 5000 to 7000, chemical 

compounds, including around 70 known cancer-causing 

agents [7,8]. A few examinations have additionally 

demonstrated that different components of tobacco smoke 

likewise have proinflammatory impacts [9]. 

To be sure, a high burden of inflammation has 

been appeared to distinguish smokers at high hazard for 

CVD. Systemic immunologic modifications by smoking 

were found to correlate with local processes in the vascular 

wall, portrayed by inflammation and increased articulation 

of matrix metalloproteinases [10]. Inflammation is known to 

establish a basic component in atherogenesis [11]. One of 

the most imperative hazard factors for CVDs, smoking, 

impacts and enacts the immune system both systemically 

and locally[12]. A generally acknowledged marker for the 

event of aggravation is hoisted serum C-receptive protein, 

which was observed to be expanded in smokers. 

Interestingly, the systemic proinflammatory impact of 

smoking isn't limited to dynamic smokers. Likewise peoples 

exposed to secondhand smoke show increased 

concentrations of inflammatory markers [13]. In a past 

report in the Multi-Ethnic Study of Atherosclerosis (MESA) 

associate, distinguished hsCRP as the sensitive marker of 

subclinical cardiovascular damage contrasted with markers 

of thrombosis, subclinical myocardial damage, endothelial 

damage and vascular function [14,15]. The point of this 

investigation was, specifically, to scan for the relationship 

among smoking and inflammatory marker such as hs-CRP 

in a representative population-based example in Adama 

(Nazret) Ethiopia. 

 

2. Methods 

The examination was led in Adama Hospital 

Medical College, Adama (Nazret), Ethiopia A community-

based, cross-sectional study was done, involving99 people 

who were randomly divided into two groups: smokers (50 

individuals) and non-smokers (49 people). The survey 

included questions about history, of the people. The number 

of pack-years of cigarettes smoked was computed from the 

total number of years spent smoking multiplied by the 

number of packs (one pack=20 cigarette) smoked every day. 

Arterial blood pressure was estimated after subjects rested 

in a sitting position for no less than 5 minutes. Blood 

pressure was taken utilizing standard mercury 

sphygmomanometer by an expert medical nurse. Weight 

and height were estimated utilizing a standard weighing 

scale with height scale connected. Body Mass Index (BMI) 

was calculated as the weight in kilogram divided by the 

square of the height in meters. For biochemical 

investigation, 10 ml of blood was collected and the plasma 

was separated.  Lipid profile of the plasma was done by an 

autoanalyzer (Humastar300) based on Johns Hopkins 

Laboratory Procedure Manual (2003-2004). hs-CRP was 

dissected by immuneprecipitation with the latex-improved 

turbidimetric test (Cobas Integra 800 Analyzer, Roche 

Diagnostics).  

2.1 Statistical analysis: 

The data was analyzed using SPSS version 20 and 

the values were analyzed using student t test  and 

confidence interval of 95% were taken, with p-values of less 

than 0.05 considered to be statistically significant.  

2.2 Ethical Consideration 

The research proposal was reviewed and ethically 

approved by Departmental Research Ethics Review 

Committee (DRERC) of the Department of Medical 

Biochemistry, School of Medicine, College of Health 

Sciences, and Addis Ababa University with Ref. No. SOM/ 

BCHM /012/2006. A letter of invitation was written and 

distributed for residents of Town of Adama and those 

willing to partake in the research signed letter of consent. 

The confidentiality of both the information provided in the 

questionnaire, anthropometric measurements and laboratory 

assay results were strictly maintained. 

 

3. Results  

The frequency distribution of systolic and diastolic 

blood pressure in all of the sample population is shown in 

figure 1 & 2. The results of systolic and diastolic blood 

pressure showed only numerical differences but not 

statistically different between the smokers and nonsmokers. 

Similarly BMI also showed no statistical difference between 

smokers and non smokers (Table 1).    

Serum lipid profile of the smoking group, when 

compared with nonsmokers, had elevated the levels of total 

cholesterol, triglyceride, low-density lipoprotein, high-

density lipoprotein and hs-CRP was observed (Table 2). 

The hsCRP demonstrated the greatest percent elevation with 

smoking and burden among current smokers. 

 
Table 1: BMI, systolic and diastolic blood pressure in smokers and non smokers 

Blood Pressure Smokers Non smokers p- value 

Systolic 117.3 ± 15.22 112.4 ± 8.7 0.177 

Diastolic 77.8   ± 12.2 75.35 ± 8.84 0.216 

BMI 20.61±2.43 20.84 ± 2.94 0.657 
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Figure 1: Frequency distribution of systolic blood pressure in respondents 

 

 
Figure 2: Frequency distribution of diastolic blood pressure in respondents 

 

Table 2: Lipid profiles and hs-CRP in smokers and non-smokers 

Blood levels Smokers Non smokers Significance(p-value) 

Total Cholesterol(mg/dl) 179.56 ± 28.8 134.05 ± 17.25 0.001 

Triglycerides (mg/dl) 254.39 ± 53.21 120.3 ± 22.66 0.001 

LDL-C ( mg/dl) 89.92   ± 14.70 70.31 ± 9.78 0.025 

HDL-C(mg/dl) 47.76   ± 12.09 41.97 ± 10.91 0.028 

hs-CRP(mg/l) 4.02     ± 1.04 1.8   ± 0.89 0.001 

 

4. Discussion 

There were no difference in the BMI and blood 

pressure record among smokers. These findings were 

agreement with Jamal et al. findings. They reported that 

BMI, blood pressure among healthy people, peoples suffer 

from metabolic syndrome, and smokers had no differences 

[16]. In contrast from Okubo et al finding that longer 

duration of smoking of cigarettes had a higher danger of 

hypertension [17]. So not just does smoking or biting 

tobacco promptly raise the blood pressure, however, the 
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chemicals in tobacco can harm the coating of the lining of 

artery walls. This can make arteries to narrow, increasing 

blood pressure. 

The consequence of this work demonstrated 

elevated amounts of total cholesterol level in smokers. The 

consequence of this work is in accordance with crafted by 

Adedeji and Etukudo, where high total cholesterol was 

recorded in smokers [18]. Interestingly Waheeb and Alharbi 

in their work, which was on the influence of cigarette 

smoking on lipid profile [19]. The finding of smoking being 

related to high TG was predictable with past examinations. 

One conceivable clarification for this affiliation is that 

nicotine may increment thoughtful nerve action, which 

invigorates to the arrival of catecholamines and 

subsequently prompts lipolysis, with an ensuing increment 

in plasma convergence of TG [20].  

Significantly increased level of LDL was seen 

among smokers. Khurana et al reported that the explanation 

behind the raised LDL-C because of the down-regulation of 

LDL receptors and failure of receptor-mediated endocytosis 

by a metabolite of cigarette [21].  

Adedeji and Etukudo, likewise announced an 

abnormal state of LDL in smokers, proposing that there was 

an increased LDL-Cholesterol synthesis of smokers who are 

unsafe to their wellbeing [22].  

In our examination level of HDL was significantly 

increased in cigarette smokers and this finding did not agree 

with discoveries of Min Yu et al who demonstrated that, the 

levels of HDL to be altogether lower among cigarette 

smokers [23]. But other researchers reported that smoking 

did not affect the HDL levels [24].  

Our finding might be because of liquor utilization 

of the smokers as slight and moderate liquor utilization may 

have a positive impact on HDL levels. Without a doubt, in 

our examination smokers who drank liquor had higher 

HDL-C levels [25]. Be that as it may, in clinical work 

despite the fact that the HDL levels are normal or even high, 

the huge vascular remaining danger still exists [26-31].  

According to the molecule estimate, HDL can be 

characterized into 10 subtypes (HDL1-HDL10). Among 

them 1-3 types were large particle types (HDLL were 

intermediate particle types (HDLM), and 8-10 types were 

small particle types (HDLS).  

Gao et al revealed that the basic utilization of HDL 

level to foresee the danger of Coronary Heart Disease 

(CHD) was unreasonable. The HDLL in the serum of CHD 

patients altogether brought down, HDL had development 

issue. HDLL might be a defensive factor for CHD, whose 

abatement was firmly identified with the hazard increment 

of heart sicknesses. The cardiovascular assurance capacity 

of HDLL might be connected with apoAI content [32]. 

In the present study demonstrated that the smokers 

had highest levels of hs-CRP. A few examinations have 

shown a critical relationship among smoking and elevated 

hs-CRP levels [15,33]. High sensitivity -CRP has been 

depicted as an inflammatory biomarker connected to 

cardiovascular hazard factors and cardiac events. An hs-

CRP level of >3 mg/l was autonomously connected with a 

60% overabundance danger of episode of the coronary 

artery disease [34].  

Recent literature has recognized that lipids have a 

significant job in the activation of inflammatory pathways, 

increasing the generation of inflammatory cytokines, for the 

most part necrosis factor alpha, interleukin 6 and 1β. Then 

again, cytokines can promote disturbance of lipid 

metabolism, in unique cholesterol reverse transport, which 

is connected to development of atherosclerosis. 

Inflammation instigates an assortment of alterations in lipid 

metabolism that may at dampen inflammation or battle 

infection, however, if chronic could contribute to the 

increased risk of atherosclerosis [35]. 

 

5. Limitations  

This cross-sectional study could not establish 

causal relations, but could generate a hypothesis that can be 

evaluated by future prospective studies. Therefore, the 

results are merely reflective of associations observed 

between smoking and inflammation. The respondents may 

not have told the exact amount of cigarette smoked and 

alcohol consumed. We did not assess the respondents 

dietary and exercise habits which may influence the 

outcome of the measurements. Longitudinal studies with 

long-term follow-up among smokers are recommended. 

 

6. Conclusions 

In conclusion, we show here that cigarette smoking 

was a hazard factor for inflammation. This impact might be 

interceded to some extent by an increase in the hs-CRP 

level. High sensitive CRP has all the earmarks of being the 

most sensitive biomarker of inflammation-related with 

cigarette smoking and could be a helpful biomarker of 

smoking-related damage for the examination and control of 

rising tobacco items.  Further examination utilizing a 

longitudinal study and a larger populace study is important 

to affirm the conceivable clinical implication of this present 

outcome. 
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