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Evaluation of Vitamin C Supplementation and Effectiveness of
Smoking Cessation Intervention in Adolescent Male Smokers
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Nutrition, College of Natural Sciences, Seoul Women's University, Seoul, Korea

ABSTRACT

Smoking can increase oxidative stress and thereby change the antioxidant defensc system in the body. Supplementation of
antioxidant vitamins might improve antioxidant status in the body. The purpose of this study was to evaluate the effectiveness of
vitamin C supplementation and smoking cessation education on changes of antioxidant starus and psychosocial factors related to
smoking. To obtain above purposes, we investigated the effectiveness of interventdon for male adolescent smokers were evalnate
by assessing changes in dietary intakes, plasma antioxidant vitamin concentration, and psychosocial facrors related to smoking
after program completion. Subjects, male adolescent smokers, were assigned into four groups : Control group(19 students),
Educ. group(19 students), Vit. C suppl. group(19 students), and Educ.+Vit. C suppl. group(19 students). The Edue. group and
Educ.+Vit. C suppl. group received nurrition and smoking cessation education once a week for 5 weeks. Vit. C suppl. group
and Educ.+Vit. C suppl. group received 500 mg per day of ascorbic acid for 35 days. All data were collected before and after
intervention. Vit. B, and Vit. C intakes of all groups were increased, but the only Ca intake was increased in the Educ. group.
Plasma Vit. C concentration and Ratio(plasma Vit. C/Vit. C intakes) were increased in the Vit. C suppl. group and Educ.+Vit.
C suppl. group, and the Vit. C deficiency status of these groups(Vit. C suppl. group and Educ.+Vit. C suppl. group)
disappeared. Showing the effects of Vit. C supplementation, plasma o-tocopherol was increased in the Educ. and Educ.+Vit. C
suppl. group, and especially high increases were seen in the Educ.+Vit. C suppl. group, Psychosocial factors related to smoking
changed after the education a litrle. This intervention program had an impact on nutrition intakes, plasma antioxidant vitamins,
and some beliefs related to smoking in male adolescent students. Various programs of nutrition and smoking cessation education
and vitamin supplementation for quitting smoking must be implemented for adolescent smokers, and further studies are nceded
regarding sorts and amount of antioxidant nutrients and supplementation periods. (Korean J Community Nutrition 5(3) © 432-443, 2000)

KEY WORDS : vitamin C supplementation - antoxidant status - psychosocial facrors related to smoking - smoking cessation
education.
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1) Session 1 : introduction & smoking cessation program
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2) Session 2 : nutrition 1 & smoking cessation program
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3) Session 3 : nutrition 2 & smoking cessation program
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4) Session 4 : smoking cessation program
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5) Session 5:smoking cessation & evaluation of
education effects
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NS FEE 5o 4%, A%, BMIS 49
(pack-year)& ¥ £ Az AL fz2d THLol,
AEL HEzrst A5, T&+HHEH CRETe], BMIo]
My 2T ZS5+H8lek C BE5F0] Aolrt dle Ao
2 yehd il A9 gEF 0.94, 28T 0.90, BlEH]
C 2ET 1.22, IS+l C B33 0.97d 202 Xo]7}
2i2lcH(Table 1).

2. 9¥L {7 &F B

hazlEe] o] H#zs ¥48] 2 A3 intervention
% gk} ghrdl s A LS BE oA o Ho|A] go
U Zhadhs A, vE C 32 28 oA 271

s AELS Btk 2o AHSe STt 781
mg 57k Zgko] VeSS B x] FoAe 2359

Table 1. Physical and smoking status of intervention participants in pre-intervention

Variables Control(n=19) Educ.(n=19) Vit. € suppl. (n=19)  Educ.--Vit. C suppl. (n=19)
Height{crm) 171.67 £1.09' 174.26 -+ 1.07° 170.50 +1.27° 173.61 £1.37"
Weight(kg) 56.57 £2.16" 63.62 £2.02° 60.10 +£2.65* 64.56 +2.56"
BMI(kg/m?) 19.17 +0.52" 20.94 +£0.62* 20.61 +0.78" 21.41 £0.78"
Pa-ck-year 0.94 +0.02 0.90 £0.01 1.22+£0.04 0.97+£0.03
(Range) 0.3-1.96 042-20 043-2.6 0.38-3.33

1) Mean+SE

a, b, ab : means with a different superscript letter are significantly different among groups at p<{0.05 by Duncan's multiple range test.
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Table 2. Change of dietary intakes between pre- and post-intervention according to Vit. C supplementation and education

Nutrients Control Educ. Vit.C suppl. Edue. +Vit. C

(n=19) (n=19) n=19) suppl. (n=19)
Calories(kcal) -98.3 =+ 144.6" -368 = 02 -683 £177.3 -250.1 =+ 2589
Protein(g) -103 + 8.2 -08 £ 8.2 125 + 166 =211 + 131
Fat(g) -52 £ 73 39 £ 103 4.0 + 106 -16.0 + 103
Carbohydratse(g) ~20 £ 157 -158 £ 297 -283 =+ 20.1 -286 =+ 353
Calcium(mg) -46.5 + 788 78.1 = 98.0 -46.0 £ 676 -936 £ 1522
lron(mg) -11 =+ 1.2 -05 = 038 -12 + 1.8 02 = 28
Vit. A(RE) 312 £ 924 -20.0 £131.9 294.3 + 140.0¢ 55.8 + 166.7
Vit. Bi(mg) 018+ 0.12 0.08 + 0.20 010 O -021 £ 025
Vit. Bx(mg) 0.00+ 019 017+ 026 0.05+ 0.21 -012+ 0.28
Niacin(mg) -24 £ 138 22 = 178 73 + 57 -40 + 31
Vit. C(mg) 102 &£ 57 1.0 £ 150 95 + 269 1.2 + 174

1) Mean*=SE

*significantly different between pre- and post-intervention at p<{0.05 by paired t-test.

Table 3. Change of INQ between pre- and post-intervention according to Vit. C supplementation and education

Nutrients Control(n=19) Educ.(n=19) Vit. C suppl. (n=19)  Educ.+Vit.C suppl. (n=19)
Protein -0.13 £0.07° -0.01 £0.07% 0.21 £0.14* -0.16 =0.07°
Calcium -0.01+0.12 0.12+£0.08 -0.02 008 -0.00x£0.M
Phosphorous ~0.14 +0.08° 0.05 +0.10® 0.24+0.12° -0.10+0.11°

Vit. A 0.11 £0.13"™ -0.08 £0.15" 0.62 £0.23° 0.25 £0.21%

Vit. B, 0.23 +0.07 0.08 +0.09 0.18£0.15 -0.02x010

Vit. B, 0.08 £0.14 0.07 £0.11 0.09 +0.09 0.00 £0.11

Niacin -0.16 £0.09" 0.04 +0.08" 0.49 £0.24° -0.144+0.10°

Vit. C 0.35+0.23 0.05+0.29 0.38 +£0.53 0.38 +0.53

1) Mean=£5E

a, b, ab : means with a different superscript letter are significantly different among groups at p<{0.05 by Duncan's multiple range test.
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Table 4. Change of plasma antioxidant vitamin concentration between pre- and post-intervention according to Vit. C supplementation and

education
Variables Control Edue. Vit.C suppl. Educ. +Vit. C
n=19) (n=19) n=19) suppl. (n=19)
i Pre 10.42 +=1.22" 961 +£1.11 8.80 £0.84 9.67 +1.05
Vit. C (mg/L)
Post 9.21 £0.97 8.26+1.24 1043 +0.63* 9.97 +£0.43
Change” ~1.02+1.12* -1.35 +0.89" 1.63 +0.86° 0.30 +1.10"
Ratio” Pre 0.26 +0.66 0.22 +0.07 0.25 +0.03 021 £0.04
I
Post 0.18 £0.02 0.16 =0.03 0.19+0.03 0.33x£0.17
Change -008+0.04 -0.08 £0.09 ~0.06 2= 0.04 0.12x0.17
. Pre 0.64 +0.03 0.70 £ 0.06 0.72 +0.06 0.69 £ 0.04
Retinol(mg/L)
Post 0.72 £0.06 0.84 +0.07 0.76 £0.06 0.78 +0.08
Change 0.08 +0.06 0.14 +0.09 0.04 £0.08 0.09 +0.07
Pre 0.17 =0.03 0.17 +0.03 0.17 £0.03 0.14 +£0.03
B-carotene(mg/L)
Post 0.18 £0.03 0.15 +0.03 0.14 £0.02 0.12 £0.04
Change 0.01 +£0.03 -0.02 £0.03 -0.03 £0.03 -0.02£0.03
Pre 8.50 041 9.60 +0.67 8.39 045 8.33 £0.55
o-tocopherol(mg/l.)
Post 7.63£0.71 10.54 +0.93 8.07 £0.63 9.55 +0.97*
Change -0.87 =0.84 0.93 +0.09 -0.32+0.70 1.22£0.72
1) Mean+SE

2) Change of plasma concentration between Pre- and post-intervention.

3) Change of plasma Vit. C/Vit. C intakes between Pre- and post-intervention.
*significantly different between Pre- and post-intervention at p<{0.05 by paired t-test.
a, b, ab : means with different superscript letter are significantly different among groups at p<{0.05 by Duncan's multiple range test.

Table 5. Change of plasma Vit. C level distribution between pre- and post-intervention according to Vit. C supplementation and education

(%)

Plasma Vit. C (mg/dl)

Variables
<0.2 0.2-0.4 04-1.0 >1.0
Control Pre 25" 25 35 10
n=19) Post 15 0 50 35
Educ. Pre 5 5 53 37
(n=19) Post 16 0 63 21
Vit C suppl Pre 16 0 63 21
(n=19) Post 0 0 68 32
Educ.+Vit. C Pre 0 5 58 37
suppl(n=19) Post 0 0 68 32
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Table 6. Change of attitudinal beliefs between pre- and post-intervention according to Vit. C supplementation and education

Attitudinal beliefs Control(n=19)  Educ.(n=19) Vit Csuppl. - Educ.+ Vit C
. (n=19) suppl. (n=19)

Do you think smoking -
Physical health
Helps digestion" 0.1 £ 03" -0.2+ 03 0.0 = 03 0.2 + 0.3
Has a bad effect on the heart and the blood circulation” -0.1 + 0.3 -0.1+03 -0.2 =03 0.1 £03
Increases the risk of cancer” -03 =+ 0.2° 0.0 £ 0.2* 0.4 = 027 07 + 03"
Causes headache" -01 %03 -02+ 02 -0.1+ 03 -04 £ 02*
Decreases physical strength” 03+ 03 01+ 03 -~ 0.2+ 03 -0.1+03
Psychological health
Reduces stress 0.0 £ 0.3 -01 £ 0.2 ~01 =02 -03 =03
Is good for relieving bad moods 0.1+ 03 05+ 03 0.1 = 03 02+ 03
Advantages of smoking
Is good when | want something to eat 01£03 05 £ 04 0.2 = 0.2 0.1 + 03
Makes you feel like a grown-up -0.1 £ 02" 0.3 £ 0.2° -05 = 0.3° 04 % 03"
Helps to lose weight ‘ 1.7+ 13 0.6 £ 0.3* 0.5 = 0.2¢ 0.1 +£02
Helps to get along with friends -02 £ 03 -0.1 £ 0.2 03 =03 0.1 %03
Helps me feel cool -03 £ 03 -0.1 02 -03 + 0.2 -04 = 0.2
Tastes good 0.0 = 0.2 0.1 £03 0.1 =03 -01 £ 04
Helps me concentrate on studying 0.1 + 03" 0.8 = 0.3™* 02=103" 00 £ 03
Disadvantages of Smoking
Bother others” -06 + 0.2¢ ~0.4 %03 -04 =02 01=03
Make teeth vellow"” 0.0 + 0.2 -0.3 =03 -03 =03 0.1 =02
Causes bad breath" 0.1+ 02 -0.2 =02 0.3 =03 -02 =02
Causes you to spend money" -03 =03 -0.3 = 0.2 -02=02 -04 =03
Causes a bad smell in clothes" -0.1 £ 0.2 03 +02 03 =02 02=203
Causes phlegm” -03+03 -0.1 =02 0.1 =02 -03 =03
It is hard to get cigarettes” 0.6 + 0.3 0.1+ 03 -0.1 =03 1.1 = 047

1) Scores were reversed, 2) Values are post-pre, data are mean+SE
a, b, ab : means with different superscript letter are significantly different among groups at p<0.05 by Duncan's multiple range test.
*, ** U significantly different between pre- and post-intervention at p<{0.05, p<.0.01 by paired I-test
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Table 7. Change of normative beliefs between pre- and post-intervention according to Vit. C supplementation and education

Normative beliefs Controlin=19) Educ.(n=19) Vit. C suppl. (n=19)  Educ.4+Vi. C suppl. (n=19)
Response regarding subject's smoking

Father 0.240.1" 0.3-0.2% 0.2£0.1 00=+0.1
Mother 0.1+£0.2 0.4 £0.1* 0.0x£02 0.21£02
Siblings 0.1+03 0.5 £ 0.3* -0.1+0.2 0.1+03
Smoking friends -03+£02° 0.0 + 0.2 0.2£0.2° -05+02°
Nonsmoking friends 0102 00x02 -01x02 -03=x0.2
Girla friends 0.24+02 0.0+03 03+0.2 -0.1+03
Older scboolmates 0301 -014£03" -05£02° -03x01"
Teachers 0.1+02 03+ 0.1* 03x03 0.2+01
Adults 0.4 +0.2* 0.4+ 0.2* 0.1+£03 0303

1) Values are post-pre, data are mean= 5E

* * : cignificantly different between pre- and posl-intervention at p<0.05, p<{0.01 by paired t-test.
a, b, ab : means with a different superscript letter are significantly different among groups at p</0.05 by Duncan's multiple range test.

Table 8. Change of control beliefs in a specific situation between pre- and post-intervention according to Vit. C supplementation and education

Control beliefs Control(n=19) Educ.(n=19) Vit. C suppl. (n=19) Educ.+Vit. €
suppl. (n=19)
Is it difficult/feasy not to smoke or control the urge to smoke when:----
You are tense 0.1 402" 0.1+03 -0.1+£02 0103
You have just finished a meal 0.1£0.1 05=x03 00=x03 0.2+03
You see others smoke 0.2£01" 0.5 +£0.3 -034+02° 03 +0.3"
You get up in the morning 0.2+0.2 02x04 -02x02 -04+03
You fee! distressed 0.2+0.2 0.5+0.3 0.1:x0.2 0.4£03
You are with friends -04+0.2° 0.5+0.3 0.1+02" 0.4 +0.2
You drink coffee or tea -0.1+03 0.0+ 0.3 -04+0.2 -02%£03
You are bored -03£02 -03+03 00x+03 -0.1x03
You drink alcoholic beverages ~0.240.2 0.2+02 0.1x0.1 00+03
You are unstable and frustrated 00+02 -01+04 -03+02 0.5 + 0.2*
You are angry -03+0.2 0004 -0.2+0.2 01=x0.2

1) Values are post-pre, data are mean £ SE

a, b, ab : means with a different superscript letter are significanlly different among groups at p<0.05 by Duncan's multiple range test.
* : significantly different between pre- and post-intervention at p<0.05 by paired t-test.
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Table 9. Changes of control beliefs in specific situations ; specific skills to quit smoking between pre- and post-intervention according to Vit. C

supplementation and education

Control beliefs Control(n=19) Educ.(n=19) Vit. C suppl. Educ.+Vit. €
(n=19) suppl. (n=19)
Whenever | want to smoke, | can control the urge to Y
smoke by drinking water or breathing deeply -0.1£03 01+0.3 ~03+03 0.5+ 04
| can avoid smoking tools(matches, lighter) to stop smok- 02403 024 0.2 01+ 03 034 03
ing or control the urge to smoke TEes e e gt
I can tell my intention for not smoking to my family and
. ~0.1+0.3 -01+£0.3 -0.3+0.2 -0.14+0.2
friends
I will guit smoking after participating in a smoking pre-
vention program 0.6 0.3 03£04 -0.1£ 03 -02£03
| can quit smoking if | want to -0.1+03 0.5+ 04
I am able to stop getting along with friends who smoke 01+03 0.3+ 04

1) Values are post-pre, data are mean=+SE

All data were not significantly different according to Vit. C supplementation and education.
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