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ABSTRACT

This study was conducted to investigate the effects of smoking on nutrient intake and blood mineral status. The
subjects were composed of two groups: 55 smokers and 52 non-smokers. A 24-hour recall method was used along with
questionnaires and serum mineral levels were analyzed by ICP spectrometer. The average ages of the smokers and
non-smokers were 55.5 and 59.3 years old, respectively. The height, obesity degree, BMI, and WHR of the smokers
were significantly higher than those of the non-smokers (p <0.05, p <0.05, p <0.05, p <0.01) . Approximately 45.5%
of the smokers smoked 16 ~ 20 cigarettes per day. The average age that the smokers started smoking was 22.0 years
old and their smoking history was 33.5 years. About 74.5% of the smokers drank alcoholic beverages, while 44.2% of
the non-smokers did. The smokers tended to eat less meals and breakfast meal, but drink coffee more often compared
to the non-smokers. The mean daily energy intake and CPF energy intake ratio were 1231.8 kcal and 69.8 : 14.8 :
14.7 in the smokers and 1210.2 kcal and 72.1 : 14.7 : 12.7 in the non-smokers, respectively. The results show that the
smokers tended to consume more energy, lipid, and cholesterol compared to the non-smokers. The results also show
that in both groups, nutrient intake was lower than the RDA. The two groups were not significantly different in terms of
the intake frequency of green-yellow vegetables and fresh fruits. There were no significant differences in serum levels
of Ca, P, Mg, Cu, Fe, Mn, and Zn. However, serum Se level of the smokers was significantly higher than that of the
non-smokers. In conclusion, the subjects of this study showed a serious imbalance in the nutrient intake, and the
smokers showed a more undesirable dietary intake in the light of their high intake of energy, lipid, cholesterol,
alcoholic beverages, and coffee. The serum Se level of the smokers was higher than that of the non-smokers, showing
that Se is involved in smoking. Therefore, it could be suggested that more systematic research be conducted with
respect to Se and smoking and that increased nutrition education and guidelines for smokers are required. (Korean J

Nutrition 36(6): 635 ~645, 2003)
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Table 1. General distribution of the subjects N (%)
) - Smoker  Non-smoker
Variables Criteria (N = 55) N=5) X -test
Age (yrs) 31-40 5(9.1) 4(77)
41-50 15 (27.3) 6(11.5)
51-60 13 (23.6) 11 (21.2) NS”
61-70 17 (30.9) 27 (51.9)
71-80 5(9.1) 477
Spouse Yes 51 (92.7) 51 (98.1) NS
No 4(73) 1019
Family 1-2 26 (47.3) 28 (53.8)
number  3-4 24 (43.6) 17 (32.8) NS
5< 5(9D 7034
Education Primary school 23 (41.8) 29 (55.7)
level Middle school 15 (27.3) 12 (23.1) NS
High school 13 (21.8) 8 (15.4)
College 4(73) 3(58
Job No job 11 (20.0) 8 (15.4)
Agricufture 26 (47.3) 32 (61.5
Merchant & 7 (12.7) 3(58 NS
own business
Others 11 (20.0) 9(17.3)
1) Not significant
HlEAF o] FATHY thi RO FY o]

T stk Ak @A AReTE ol B 'l 23
T g SHAR vEAA) 98122 FAA (92.7%)
o we) of Wty ¥sFES 258 o) FA4
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WA BEFES FAWE o 2o F T3 #9
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Table 2. Anthropometric parameters of the subjects

Variables Smoker (N = 55) Non-smoker (N = 52) Range
Age (yrs) 55.49 £ 11.67 59.31 + 10.18 31.00- 76.00
Height (cm)™” 167.22 + 5.80 165.06 + 5.39 150.00 - 181.00
Weight (kg) 67.70 = .40 69.65 = 8.70 49.60— 95.30
Obesity degree (%) 114.11 = 13,51 120.60 + 11.85 91.00- 155.00
BMI (kg/m*?* 24.37 = 286 2553 = 2.55 19.40- 32.50
Obesity diagnosis  AMC (cm)® 2422 = 1.7 24.72 = 1.60 20.70- 27.70
Arm Cir (cm)®* 29.52 = 2.54 3053 + 230 2490— 36.30
Total body fat (kg) 14,69 + 494 1617 = 5.06 1.10- 27.80
% Body fat (%) 2119+ 492 22.88 + 5.46 1.70— 33.50
WHR (%)% 091+ 005 093 + 004 081- 1.02
Intracellular fluid ( ) 2473 + 3.4 2481 = 283 18.90 - 32.40
Extracellular fiuid ( £) 1241 + 1.65 1231 = 1.46 7.50— 16.30
Body component TBW (¢)” 3714+ 453 3713+ 419 28.10— 48.20
analysis Protein (kg) 1353 + 1.65 1352+ 1.52 10.20- 17.60
Total Muscle (kg) 5066 = 6.17 5063 = 5.72 38.40— 65.80
Mineral (kg) 291+ 0.28 291+ 0.26 235— 3.60
LBM (kg)” 53.59 =+ 6.45 53,55 = 599 40.70 - 69.40
SBP® 131.45 + 17.58 128.46 + 16.13 100.00 - 170.00
DBP” 81.45 + 14.07 83.08 + 13.80 30.00 - 130.00

1) Mean values were significantly different between smoker and non-smoker by Student's t-test (+: p < 0.05, *: p<0.01)

2) Body mass index

4) Mid-upper arm circumference
6) Total body water

8) Systolic blood pressure
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3) Mid-upper arm muscle circumference
5) Waist hip girth ratio

7) Lean body mass

9) Diastolic blood pressure
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Table 3. Characteristics of life-style behaviors of the subjects N (%)
Variables Criteria Smoker (N = 55) Non-smoker (N = 52) x -test
Not 14 (25.5) 29 (55.8)
Abstinence after disease 4(7.3) 3 (429 ©<0.05
Alcohol drinking Alcohol drinking (times/month) 37 (67.3) 20 (38.5)
2-3 22 (40.0) 12 (23.1)
Daily 15 (27.3) 8 (154)
No exercise 44 (80.0) 35 (67.3) NS”
Exercise (hour/day) 11 (20.0) 17 (32.7)
Exercise <05 2 (3.6 8 (15.4)
05-2 5091 6 (11.5)
2 < 4(7.3) 3(58)
Light 2 ( 3.6) 2(38
Stress Moderate 37 (67.3) 24 (46.2) NS
Severe 16 (29.1) 26 (60.0)

1) Nof significant

Table 4. Eating pattemn of the subjects N (%) g8 gdoA AL A7kl % olo] MITE ZyA)7 ]
Variables  Criteria (zmj'% N‘(’Q‘ims‘;‘;e’ 2itest 19 45go)Are] orEe AFehHAl DHIE 407)T oA
Regularity of  Regular 14 (255 12 (23.1)  Ns” = AR 77 Q1T ol A 7ol gy &
meals Irregular 41 (74.5) 40 (76.9) < AF &) = Al vlE)] 155wy Stk A4
e o) B & A Boisto]l o 1 o)Ak
Frequencyof 2 3( 55) 3(1.9 “"’ MD}' L L_:fLoﬂ 1 =] 1_:1_%-/] u_l_‘?—:] ] 301__ ]O
meals 3 49 (89.1) 51 (98.1) NS O % nud A FAll 4F HH =3 =4 el A
(times/day)  lrregular 3(55) 0( 00 HALES 1T o SR o] )k AL 9
rendem Y7t 6% Eobd + 9 Role 4zhen
Breakfast Daily 52 (94.5) 51 (98.1) NS i TFE sk AR H)E2 FAT 20.0%, BlES
intake iIregular 3( 54 1019 T 32.7%% B)EATY v]go) o &gton} BT &
51 3lole mm 17.18) A [N
Unbalanced  Yes 9164 11212 NS e Aol gk HFE ATV FHAH £5L
diet No 46 (836) 41 (78.8) shE Hlgo] FATO) vFAA vlE) Rl Rt
glom A7|AA x91L tatow AV JoungZ Moon
Frequency of 01 35 (636) 33 (63.5) L ] ]; w=0E 5} ogﬂr o
overeat 2-4 18(327)  15(288) NS g ATFNME 2L AAE B B A7 A &
(fimes/week) 5< 2(36) 477 Stk 2EHA ARs £HEY AEYHAE B Qo=
H]-8o] 9+ . 7} B)EATF . A 7R =
Frequencyof <1 43 (782) 39 (750) F! il (6703%)-4_ ]‘:“_ (462214 718 =
eatingout  2-6 5(91)  1(19 NS stem § Fhel 798 Aol ik
(fimes/week) 7< 7027 12012
4, 3% MFEH
Coffee infake  Yes 39 (70.9) 26 (50.0) NS
No 16 (29.1) 26 (50.0) 1) Q5
Moot y 0 (182) 2 4 dHol wE ATuAES A9E zAA =
utrien es . 17 (32 NS N
/\M =)A] % 1z O AIX)E
supplements  No 45 (818) 35 (67.3) Table 49} Zrt. AAbe] 7H2del dis) FA4 02 Aape
1) Not significant oo @3k H)-§ol %qﬂf, el Roiss A 25.5%, 23.1%
|

2 5 el #2% Aolrk Ak ol Fshe 4

F R Tl WE 9me) 4H vE WAR A E GRS o @ ATV nFAPE SR 150
} (67.3%) 7} HIEZAA} (38.5%) Kt} SFH[Eo] H&  nvlg) ¢ F2AQ AALE i1 QU= Bu9l= th Zdx
oz ERdTE (p < 0.05). Kim $%& Edsk= Uzl 9t} 1Y A4} 3lks 312 A 81 2Ar)sh= nlgo] Eelz}
TS WEORE o ATolM FAA} BlEAART  89.1%, HIEAR 98.1%2 7HF wWol AAFgl o, oF
F AAZe] w3 Budgich S5 S9G4S AR AFel didk dake wEdae] A 98.1%7) vl

mSZ R >>L r&
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Table 5. Mean daily nutrient intakes and % RDA of the subjects

32.7%% FAA (18.2%) Bk #3kou} 7 F3kel| fojgt
Aol AR

2) 3Fn UH

24AIRE 3ol o3t 19 g2 AAZ o8
=9l JFARF A vlud AFHE Table 59 AAl
Rt FATH HFATE F¥L AHBE FAF A
olE dley tif-2e FUdx A7 vlFATol ER
R ouz], Al o FALHES FATO) HEFATH
°o

=
g
5 9
Fe A GFVIFOR vTAE W 2
_?__

t} & Aow Uehgrh g § 7 2% ogoks A
& HHE
Hof AtAQ goka AAFEZE ulg dotehe & &

>

e}, Dallongeville 3°7¢] Fd3} FUda 2= &
Aol ek 51708 A7 3832 meta—analysis? A3}
o W2y FAzhs AquA|, XA, T, FE2HE,
23 AAFL vFAR ] vlE f2skA Bty =
EsAgo|v R4y, HlER C, vlER E, e}l 7F2€9]
AHFE FoF o dgton] dhilzlyl g4-322] A4
Fell= &)k gllth & ATelA Fgt Aol UARA
7k 29 ol A] (1231.8 keaD, A& (21.9 g), Z4
2HE (1034 mg), &FE& (Table 3) A&7} vlEAAt
(#F 1210.2 keal, 17.9 g, 86.1 mg) Bu} =tc} vbA
HIE Co] AFARE FAMCR RoAskA] dgARt &

Smoker (N = 55)

Non-smoker (N = 52)

Nutrient®

Intake % RDA? intake % RDA
Energy (kcal) 1231.81 = 411.70 53.56 £ 17.90 1210.21 = 310.96 52.62 +13.52
Protein (g) 46.62 £ 2141 66.60 + 30.59 46,18 £ 19.43 65.98 + 27.75
Fat (@) 21.92 + 1681 1790 =  10.64
Carbohydrate (g) 209.77 = 56.95 21447 £ 4597
Fiber (@) 412 + 2.07 4,45 + 1.69
Ash (Q) 14.38 = 7.09 1586+ 11.01
Calcium (mg) 252.28 = 168.65 36.04 + 24.09 27559 = 182.60 39.37 + 26.09
Phosphorus (mg) 650.74 = 232.09 92,97 + 33.16 709.58 =+ 278.51 101.37 £ 39.79
fron (mg) 752+ 553 62.67 + 46,12 707 319 58.89 + 26.56
Sodium (mg) 3939.53 + 1828.85 4101.89 + 2034.61
Potassium (mg) 1593.05 + 884.47 159923 = 684.50
Vitamine A ( # gRE) 271.75 £ 204.78 39.11 £ 29.25 31094 £ 197.62 44.42 + 28.23
Vitamine B: (mg) 0.70 = 0.62 58.20 + 26.41 072 = 0.28 60.38 £ 22,97
Vitamine B; (mg) 0.61 = 0.51 43.40 + 36.55 0.55 = 0.28 38.98 = 19.99
Niacin (mg) 10.19 £ 5.52 67.94 + 36.83 9.98 + 3.97 66.54 + 26.49
Vitamine C (mg) 5229 £ 40.81 74.70 £ 58.30 56.49 =  36.65 80.70 = 52.36
Cholesterol (mg) 103.38 = 101.12 8609 =+ 88.71
CPF ratio Intake (kcal) Ratio (%) Intake (kcab Rafio (%)
Carbohydrate 839.08 = 227.80 69.82 + 874 857.88 = 183.88 72,06 = 8.40
Protein 186.48 + 85.60 14.78 &= 3.47 18472 = 77.72 1474 = 3.39
Fat 197.28 = 14229 14,67 = 6.62 16110 9576 1268 £ 6.01

1) Mean values of all the nutrients were not significantly different between smoker and non-smoker by Student’s t-test
2) Recommended Dietary Allowances for Koreans, 7th Revision, 2000
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Table 6. Nutrient intakes of subjects as nutrient adequacy ratio”

Nutrient® Smoker (N = 55) Nons-moker (N = 52)
Protein 0.67 £ 0.31 0.66 £ 0.28
Calcium 036 +0.24 0.39 = 0.26
Phosphorus 0.93 +0.33 1.00 + 0.40
Iron 0.63 £ 0.46 0.59 = 0.27
Vitamine A 0.39 = 0.29 0.44 = 0.28
Vitamine B, 0.58 = 0.26 0.60 = 0.23
Vitamine B, 0.43 + 0.37 0.39 £ 0.20
Niacin 0.68 + 0.37 0.67 £ 0.26
Vitamine C 075 + 0.58 081 + 0.52
MAR® 0.60 = 0.29 062024

1) NAR = The subject’s daily intake of a nutrient/RDA of the
nutrient

2) Mean values of all the nutrients were not significantly different
between smoker and non-smoker by Student’s t-test

3) MAR = Sum of the NARs for nutrients/9

BEaKBEE 36(6) 635~645, 2003 /641
4) NEZ SIS 2 =9 MRS L S

ATWIAEY AFPE HANEES vlmeh] slsle]
7 % AR, {7 BF U YR, ALRE 19 39
HAT 53, 19 28 4AT 34, 19 18 452 150
2 900, 4 % AR BAR A vhY 44
£ 54, 7 AR 3%, AY HARETe 1902 o
o 43} ¥ B9 Table 79 AU, TF L By
F QAUEE FATH NFATO] FAIGOH, &

3t
=

FoBF U gRY gANEE F20 29 49, A

AR, S FAFE, AT AHANEE NERT) &

A ebskort 5 kel fol x}o]—:— At
S B el THE Ve C F4E 44

& Hl37] $i5te] B3 Aot o] HAFHue
AsEgkon 7 Azk= Table 83 Zt} 3k 21 ol
AF AFshe vlES 93} 76.4%, ¥lEA
A} 78.8%E TARIGCOH, AFYe 3H o]t AYL A
F3oh= vEE F492} 80.0%, H|EAX} 76.9%2 5 F
Zrl Fefet &o)zh itk # A3 Avtels= thEA Kang
7 Park™ & =Q1E tidoz 3 d7od Edshs grt
=18 B¢ BlEATe vls) 3 Aol H4F v)go)
=1, AA8 Y g go] Witkn ST Ed
Morabia$} Wynder® & v &A=} via) EHz) & &
Azt FolM= FAFo] HEFE AT AU i)

Table 7. Comparison of intake score” of each food group by
smoking status

Food group? Smoker Non-smoker
(N = 85) (N = 52)
Grains & starch 4.60 = 1.12 4.69 £ 1.00
Meats, fish, eggs & beans  2.64 + 1,73 238 £1.75
Vegetables 3.73 £ 1.69 3.96 £ 1.66
Dairy & Milks 1.87 +£1.43 212 +1.45
Fruits 3.47 & 1.54 3.38 = 1.59

1) G, M, V: over 3 times/day (5 point), 2 times/day (3 point), 1
ftime/day (1 point)

D. F: everyday (5 point), occasionally (3 point), hardly eat (1
point)

2) Mean values of all the food groups were not significantly
different between smoker and non-smoker by Student's t-test

Table 8. Comparision of food consumption frequencies of green-

yellow leafy vegetables and fresh fruits in the subjects N (%)
- Smoker  Non-smoker 2
Food group Criteria (N = 55) (N = 52) x “-test
Green-yellow 0-1 13 (23.6) 11 (21.2)
vegetables 2 9 (16.4) 5(9.6) NS"
(times/day) 3= 33 (60.0) 36 (69.2)
Fresh fruits 0-2 11 (20.0) 12 (23.1)
(timesfweek) 3-5 20 (36.4) 18 (34.6) NS
6—-7 24 (43.6) 22 (42.3)

1) Not significant
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Table 9. Serum mineral levels of the subjects

Variables Smoker (N = 55) Non-smoker (N = 52) Normai range”
Macro mineral (mg/dl)
Calcuim 1022 & 1.82 10.70 = 2.04 84 - 102
Magnesium 191 = 037 203 = 0.52 1.7 — 30
Phosphorus 429 + 3.60 364+ 281 23 - 45
Micro mineral ( « g/dl)
Copper 92.18 + 27.23 86.28 + 21.86 70 —140
Iron 93.63 £ 43.46 94,10 + 30.49 656 —170
Manganese 014 0N 011 = 0.05 004- 14
Selenium”™*? 2878+ 3.04 23.87 = 7.01 78 — 320
Zinc 107.07 £ 31.70 117.63 £ 47.63 70 —180

1) Number of literature cited is 39

2) Mean values were significantly different between smoker and non-smoker by Student's t-test (++: p<0,01)
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