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The Correlation Between the Smoking and Oxygen Free
Radicals in Men

Yun-Jung Kang1, Kyung-Jong Lee?, Kyong-Bok Min?, Sun-Young Lee®

1Depar'[ment of Health, Dankook University Graduate School, Cheonan, 2Depar’[ment of Preventive Medicine,
Ajou University College of Medicine, Suwon, Korea

Background: This study aimed to empirically investigate the determinants on oxygen free radical degree which
causes biological damage focusing on smoking habit and health behaviors in daily life.

Methods: In this cross-sectional study, the subjects were adult males who submitted free radical tests among
the examinees of the comprehensive medical testings at an university hospital in Suwon from 2008 to 2010.
Total 497 samples were used in analyses for clarifying the relations of free radical degree to age, smoking,
obesity, and other health behaviors.

Results: First, the degree of oxygen free radical increases by 0.164 as the age group increases (P<0.05).
Second, the degree of oxygen free radical increases by 0.547 as the smoking habit increases (P<0.001). Third,
the degree of oxygen free radical increases by 0.087 as the exposure to hazardous factors in workplace
increases (P<0.001).

Conclusions: The findings of the study imply that the smoking habit has more great influence on the increase of
oxygen free radical in body than any other health behaviors. The causality of free radical to smoking and health
behavior was not identified due to the limit of the cross-sectional study so it needs to be studied prospectively
in the future.
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Table 1. General characteristics of the study subjects

Characteristics N %
Age,y 20-29 19 3.8
30-39 94 18.9
40-49 184 37.0
50-59 133 26.8
60-69 48 9.7
70 or more 19 3.8
Smoking Non-smoker 250 50.3
Smoker 247 49.7
Obesity Normal 274 55.1
Obese 223 44.9
Physical exercise load, per week Never 122 245
1 or 2 time(s) 233 46.9
3 to 5 times 110 222
Every day 32 6.4
Fruit intake, per day None 26 5.2
1 220 44.3
2 118 23.7
At every meal 133 26.8
Diet No 440 88.5
Yes 57 11.5
Alcohol intake, per week Zero 108 21.7
1 or 2 time(s) 267 53.7
3 or 4 times 90 18.2
Almost every day 32 6.4
Sun light exposure No 248 49.9
Yes 249 50.1
Workplace hazards exposure No 477 96.0
Yes 20 4.0
Pollution exposure No 438 88.1
Yes 59 11.9
Under stress No 289 58.1
Yes 208 41.9
Fatigued No 271 54.5
Yes 226 45.5
Nutritional supplements dosage No 339 68.2
"Oxycarotine” 79 15.9
Other health food 79 15.9
Table 2. The distribution of the study subjects according to the degree of oxygen free radicals®
Characteristics” N %
Normal (160-230) 37 74
Caution (231-310) 181 36.4
Low oxidative stress (311-400) 97 19.5
Middle oxidative stress (401-600) 112 225
High oxidative stress (over 600) 70 14.2
*The criteria is proposed by Dal Negro et al. Ttal ] Chest Dis 2003;57(3):199-209.”
®Unit of characteristics is mmol/Trolox.
2AA FAo] EAgakast Aol e AR uhth AAZHE o] thEAl oY A A% s W @
Hoj& B2 8¢l o] BAdatawke] Wk bkt o
o] AT ATES Avn, o5, v, 4 L v shsAo] AA olol gig A0S 4L
ZAE, A R 3 Sol BAs W sk AFolth Ba YAl AAEolY BEH 29l W
Belo] S-S o & otk Tel AABDIHE AR Aol uhe hase] Mok WAL} 5o A
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Table 3. The distribution of the degrees of oxygen free radicals according to the subjects' characteristics

Characteristics N Mean+SD Fort P

Age,y 20-29 19 307.63+£59.27 1.072 0.375 ND*
30-39 94 314.16x75.71
40-49 184 327.04+65.78
50-59 133 332.88+87.79
60-69 48 335.17+87.67
70 or more 19 331.53+46.50

Smoking Non-smoker 250 286.60+53.20 -13.871 <0.001 NA
smoker 247 366.64+73.68

Body bass index Healthy or underweight 133 337.07+81.53 2.715 0.044 ND
Overweight

141 319.04+67.02
198 321.07+73.93
25 353.00+92.95

Obese

Severly obese

Physical exercise load, per week ~ Never (A) 122 346.00+81.00 4.076 0.007 A>B
1or2(B) 233 317.04+69.76
3105 (C) 110 3234127150
Every day (D) 32 3298129630

Fruit intake, per day None 26 356.35+73.81 2.128 0.096 ND
1 220 329.34+76.59
2 118 317.12+68.64
At every meal 133 323.84£79.19

Diet No 440 327.54+74.83 0.949 0.343 NA
Yes 57 317.44+81.57

Alcohol intake, per week Zero (A) 108 315.73+£71.75 3.861 0.009 AB<C
1or2(B) 267 323.00+77.26
3or4(C) 90 349.88+70.46
Almost every day (D) 32 324.44+78.41

Sun light exposure No 248 322.53+72.29 -1.134 0.257 NA
Yes 249 330.22+78.75

Workplace hazards exposure No 477 324.62+75.17 -2.541 0.011 NA
Yes 20 368.25+76.16

Pollution exposure No 438 325.85+75.46 -0.428 0.669 NA
Yes 59 330.34+77.37

Under stress No 289 328.39+76.32 0.700 0.485 NA
Yes 208 323.58+74.73

Fatigued No 271 322.84+73.52 -1.144 0.253 NA
Yes 226 330.63+78.02

Nutritional supplement dosage ~ No (A) 339 329.19+78.97 12.741 <0.001 AC>B
"Oxycarotine” (B) 79 291.58+52.53
Other health food (C) 79 349.10+69.27

*For two-level variables, it means ¢-value. For three or more-level variables, it represents F-value.

*Calculated by independent samples z-test (for two-level variables) and one-way analysis of variance (for three or more-level variables).
‘Not done.

Not detectable.
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Table 4. The effects of health activity on the level of free radical

Model Standardized B t Vid Statistics
1 (Constant) 70.585 <0.001 R’=0.281
Smoking 0.530 13.897 <0.001 F=193.137
2 (Constant) 17.059 <0.001 R?=0.308
Smoking 0.551 14.596 <0.001 F=109.823
Age 0.166 4.399 <0.001
3 (Constant) 17.115 <0.001 R’=0.315
Smoking 0.547 14.541 <0.001 F=75.680
Age 0.164 4.354 <0.001
Workplace hazards exposure 0.087 2.330 0.020
‘Calculated by stepwise regression analysis
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Appendix 1. The questionnaire for oxidative stress & anti-oxidant test
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