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Abstract 
Smoking has been identified as one of the major risk factors in human diseases such as atherosclerosis and 

several cancers. This study investigated the effect of smoking on vitamin C and E levels in male cigarette 

smokers in College of Health Sciences, Nnamdi Azikiwe University, Nnewi Campus, Anambra State. A 

total of 100 subjects comprising of (50 smokers and controls) each were recruited for the study. A well 

structured questionnaire was used in obtaining the demographic and anthropometric data as well as dietary 

pattern of subjects. Thereafter, 5mls of blood sample was collected from subjects and used for the 

evaluation biochemical parameters. Biochemical parameters (vitamin C and E levels) were estimated using 

standard methods and results subjected to statistical analysis using student t-test and Pearson r correlation. 

The results show a significant decrease in the mean serum levels of Vitamins C (0.82±0.33 vs 1.49±0.25; 

p=0.000) and E (12.36±1.61 vs15.61±1.91; p=0.000) in smokers compared with non smokers respectively. 

More so, there was a significant positive correlation between BMI and serum level of Vitamin C (r=0.345; 

P=0.014) and E (r=0.187; P=0.024) in cigarette smokers. In conclusion, the study revealed the deleterious 

effects of cigarette smoking on serum levels of vitamins C and E in smokers. Hence, there is need for 

proper dietary management in patients. 

 

Key Words: Smoking, Male Cigarette smokers, Vitamin C, Vitamin E, Anthropometric data, Nnewi 

Campus. 

 

Introduction 

Smoking has been identified as one of the major risk factors in human diseases such as atherosclerosis and 

several cancers (Doll et al., 1994; Mosca et al., 1997), yet approximately one third of the Western World’s 

adult population continues to smoke (WHO Health for All Database, 2000).  

The mechanism most often cited as the cause of smoking-related disorders is oxidant damage from free 

radicals generated in cigarette smoke and from reactive oxidants created by smoke-induced activation of the 

inflammatory immune system (Pryor and Stone, 1993). Vitamin C (ascorbic acid) is an effective free radical 

scavenger and is among the strongest determinants of plasma total antioxidant defense (Lykkesfeldt et al., 

2000). It is well established that cigarette use compromises vitamin C status in active smokers. The 

mailto:augustinee442@gmail.com


Okwara John Ekenedilichukwu, IJSRM Volume 06 Issue 01 January 2018 [www.ijsrm.in] MP-2018-7 

observation that vitamin C excretion in smokers was lower than in nonsmokers was first made over 60 y ago 

(Strauss and Scheer, 1939), and it is now known that metabolic turnover of vitamin C in smokers is 

approximately double that in nonsmokers (Cross et al., 1999).Because cigarette smoke has been shown to 

result in increased oxidative stress as measured by a variety of biochemical markers, it has been speculated 

that increased consumption of fruits and vegetables rich in antioxidants or even specific antioxidant 

supplements could perhaps be particularly beneficial to smokers (Ames and Gold 1998; Ames and 

Wakimoto, 2002).  

Indeed, numerous reports have shown that cigarette smokers have lower plasma concentrations of almost all 

low-molecular-weight antioxidants (Lykkesfeldt et al., 1997; Munro et al., 1997). This condition results 

from at least two factors, one of diet and one of smoking (Lykkesfeldt et al., 2000; Dietrich et al., 2003). 

Thus, because of the consumption of a diet containing more fat and less fruits and vegetables, smokers have 

a lower intake of a variety of phytonutrients, compared with nonsmokers (Zondervan et al., 1996; 

Dallongeville et al., 1998; Marangon et al., 1998a; Ma et al., 2000). However, in addition to dietary 

differences, it has been shown in studies correcting for dietary intakes of antioxidants, that in particular, 

vitamin C is further depleted by the smoke itself (Lykkesfeldt et al., 2000; Dietrich et al., 2003). Therefore, 

well-designed human clinical studies evaluating vitamins C and E utilization under conditions of oxidative 

stresses such as cigarette smoking are imperative. Hence, this study investigated the effect of smoking on 

vitamin C and E levels in male cigarette smokers in College of Health Sciences, Nnamdi Azikiwe 

University, Nnewi Campus, Anambra State, Nigeria.  

Materials and Methods 

Study Area 

The study was carried out in Nnewi North Local Government Area of Anambra State, Nigeria. Research 

Design 

The research was a study designed to measure the level of vitamin C and E among smokers in Nnewi North, 

Anambra State, Nigeria. The protocol was explained to the participants and those who gave their informed 

consent were randomly recruited. The study population comprised of 100 adult male subjects aged between 

18 to 45 years, divided into two groups as follows; Fifty (50) cigarette smokers as test subjects and Fifty 

(50) non- cigarette smokers used as control respectively. The anthropometric data and dietary pattern of the 

subjects were obtained using a well-structured questionnaire. Thereafter, 5mls of blood samples were 

collected from the subjects into plain containers and used for biochemical analysis. The serum vitamin C 

and E levels were estimated using standard methods as described by Omaye et al., 1979; and Jadoon et al., 

2010, respectively. 

Ethical Consideration 

Ethical approval was sought and obtained from the Ethics Committee of Nnamdi Azikiwe University 

Teaching Hospital, Nnewi, Anambra State, Nigeria in accordance with the declaration of Helsinki on 

research involving human subjects (Snezana, 2001; Levine and Robert, 2006).  

Inclusion criteria and Exclusion Criteria 
All male cigarette smokers aged between 18 to 45 years were recruited whereas, Cigarette smokers under 

vitamins C and E supplements, Female smokers, Subjects with terminal disease as well as Cigarette smokers 

less than 18 years old were excluded from the study. 

 

Statistical method 
The result from this study was organized and subjected to statistical analysis using Statistical packages for 

social science (SPSS) version 20. Student t-test was used to compare differences between groups. P<0.05 

was considered statistically significant. 

Result  
Table 1 result shows the descriptive statistics of the participants anthropometric involves in the study. The 

mean of the Age was (26.44±4.05), and the range was between (18-45 years), the mean weight of the 

respondent was (63.61±7.93), and the range was (44-84 Kg), the mean height of the respondents was 

(1.68±0.09) and the range was (1.50-1.87M
2
), and the BMI mean of the respondents was (22.43±2.76), with 

the range being (16.01-29.43Kg/ M
2
). 

Table1: Anthropometric Parameters of Respondents 
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VARIABLES N RANGE MEAN ±SD 

Age (Years) 100 18.00-45.00 26.44 ±4.05 

Weight (Kg) 100 44.00-84.00 63.61 ±7.93 

Height (M) 100 1.50 – 1.87 1.68 ±0.09 

BMI (Kg/ M
2
) 100 16.01-29.43 22.43 ±2.76 

 

Table 2 shows the independent t-test analysis comparing the level of Vitamin C & E level of Non-Smokers 

and Smokers. For the Vitamin C level, there was a significant decrease when comparing the Non-Smokers 

(1.49±0.25) to the Smokers (0.82±0.33), P<0.05. For the Vitamin E level, there was a significant decrease 

when comparing the Non-Smokers (15.61±1.91) and Smokers (12.36±1.61), P<0.05. 

 

Table 2: The Levels Of Vitamin C And E Between Smokers And Non-Smokers Studied. 
 

 

GROUPS N 

           

MEAN ±SD P-VALUE 

 

T-Value 

Vitamin C Non-Smokers 50 1.49 ±0.25 0.000*  

Smokers 50 0.82 ±0.33  -11.415 

Vitamin E Non-Smokers 50 15.61 ±1.91 0.000*  

Smokers 50 12.36 ±1.61  -9.188 

       *Statistically significant at p<0.05 

 

Result from Table 3 Showed an Insignificant negative correlation between age and Serum level of Vitamin 

C (r=-0.016; P=0.913) and E (r=-0.108; P= 0.456). There was a significant positive correlation between BMI 

and Serum level of Vitamin C (r=0.345; P=0.014) and E (r=0.187; P=0.024). There was a positive 

correlation between weight and Serum level of Vitamin C (r=-0.174; P=0.228) and E (r=-0.177; P= 0.219) 

but was not significant. The height of the respondents showed a negative correlation between Vitamin C (r=-

0.060; P=0.680) and E (r=-0.083; P= 0.567) level, but was not significant.  

 

Table 3: Show Correlation between Anthropometric Parameters (Age, BMI, Weight, &Height) of 

Smokers with their Serum Vitamin C & E Level. 

 

Anthropometric Parameters (Smokers) Vitamin C Level 

Vitamin E 

Level 

Age (Years) Pearson 

Correlation 
-0.016 -0.108 

Sig. (2-tailed) 0.913 0.456 

N 50 50 

BMI (Kg/ M
2
) Pearson 

Correlation 
0.345 0.187 

Sig. (2-tailed) 0.014* 0.024* 

N 50 50 

Weight (kg) Pearson 

Correlation 
0.174 0.177 

Sig. (2-tailed) 0.228 0.219 

N 50 50 

Height (M) Pearson 

Correlation 
-0.060 -0.083 

Sig. (2-tailed) 0.680 0.567 

N 50 50 
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**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

 

Discussion 

Smoking has been identified as one of the major risk factors in human diseases such as atherosclerosis and 

several cancers (Doll et al., 1994; Nagaraj et al., 2014), yet approximately one third of the Western World’s 

adult population continues to smoke (WHO Health for All Database, 2000; NICUS, 2004). In Nigeria, 

9,503,400 people are involved in tobacco smoking (WHO, 2005). Among other factors, oxidative stress has 

been suggested to play an important role as initiator of the pathological conditions resulting from tobacco 

smoking (Pryor and Stone, 1993; Poulsen et al., 1998; Hirvonen et al., 2000; Genkinger et al., 2004). This 

study investigated the effect of smoking on vitamin C and E level in male cigarette smokers in College of 

Health Sciences, Nnamdi Azikiwe University, Nnewi Campus, Anambra State.  

In this study, the mean serum level of vitamin C was significantly decreased in cigarette smokers when 

compared with non smokers (0.82±0.33 vs 1.49±0.25; p=0.000). This finding agrees with the study of 

Fatemeh et al. who carried out a study on the evaluation of salivary catalase, vitamin C and alpha-amylase in 

smokers and non-smokers and found a lower vitamin C in smokers than non smokers (Fatemeh et al., 2017). 

This decrease may be as a result of an increased oxidative stress leading to decreased antioxidants levels in 

smokers. Again, there may be a poor dietary pattern on the part of cigarette smokers with most of them 

taking little or no fruits and vegetables rich in antioxidants or even specific antioxidant supplements (Ames 

1998; Ames and Gold 1998; Ames and Wakimoto, 2002). Thus, because of the consumption of a diet 

containing more fat and less fruits and vegetables, smokers have a lower intake of a variety of phyto-

nutrients, compared with nonsmokers (Dallongeville et al., 1998; Marangon et al., 1998a; Ma et al., 2000). 

Other similar studies did show the depleting effect of cigarette smoking on vitamin C level (Calikoglu et al., 

2002; Yokus et al., 2005; Nagaraj et al., 2014).  

Interestingly, there was a significant decrease in the mean serum level of Vitamin E in cigarette smokers 

when compared with nonsmokers (12.36±1.61 vs15.61±1.91; p=0.000). This confirms the report of Yokus et 

al. who investigated the effects of active and passive smoking on antioxidant enzymes and antioxidant 

micronutrients and found a significantly lower mean serum vitamin E level in cigarette smokers compared to 

non smokers (Yokus et al., 2005). This decrease may be due to impaired absorption and bioavilability of 

vitamin E in smokers. More so, Tobacco smoke contains numerous compounds, many of which are oxidants 

and prooxidants, capable of producing free radical and enhancing the oxidative stress (van Antverpen  et al., 

1995; Reilly et al., 1996). 

In the present study, the result Shows a statistically Insignificant negative correlation between age and serum 

level of Vitamin C (r=-0.016; P=0.913) and E (r=-0.108; P= 0.456) in smokers. However, there was a 

significant positive correlation between BMI and serum level of Vitamin C (r=0.345; P=0.014) and E 

(r=0.187; P=0.024) in cigarette smokers.  

 

Conclusion 

The study shows a significant decrease in the mean serum levels of vitamins C and E in cigarette smoker 

which suggest a depletion of antioxidants status in subjects, thus predisposing them to major risk factors in 

human diseases such as atherosclerosis and several cancers. 

Recommendation 

Based on our findings, we recommend that: 

1. Health education strategies should be adopted to enlighten the general public on the deleterious 

effects of cigarette smoking. 

2. Dietary supplementation as well as intake of fruits and vegetables should be ensured by smokers in 

other to boost their antioxidants status. 

3. Further studies should be carried out in view of better understanding the various effects of cigarette 

smoking on the human body. 
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