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ABSTRACT

This study investigated the differences in dierary intake, age, body mass index(BMI), manital status and educadon of 1,585 Korean
healthy males among current smokers, ex-smokers and non-smokers. Dietary inrake was determined by a food frequency
questionnaire at the Samsung Medical Center in Seounl, Korea. A bioelectric impedance analyzer measured height, body weight and
BMI. This study identified 50% of the study group as current smokers and 30% as ex-smokers and 20% as non-smokers. The mean
body mass index was 23.7kg/m’ and did not differ significantly among the three groups. The current smokers were younger(44.9
years old) and contained a lower percentage(58.5%) of college graduate than that of ex-smokers or non-smokers. The percentage of
non-consumers of meat, eggs, beans and bean products was higher in non-smokers than that of ex-smokers or current smokers.
Smoking was to a significant degree positively related to the amount of coffee and aleoholic beverages consumed and negatively
related to the amount of milk and milk produets and fruits consumed. The intake of eggs, milk and milk products, fruir, coffee,
sweets, fats and oils were significantly different among the three groups, after adjusting for age, education level, marital status, and
aleohol consumption. There was a strong positive relationship between smoking intensity and the inrake of coffee and alcoholic
beverages(p <0.0005), and an inverse reladonship between smoking intensity and fruit, miltk and milk product intake(p <{0.005). The
current smokers were characterized by a higher intake of toral energy and cholesterol, and a lower intake of dietary fibers, f-carotine
and folare than those of non-smokers or ex-smokers. The nutricnt intake of ex-smokers was moderate and highest in -carotine and
folate, which suggested that ex-smokers were trying to change their life style. (Korean J Community Nutrition 1(2) : 125~132, 1999)
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Introduction

There have been several studies conducted regarding
the dierary inrtake among smokers and non-smokers
(Magetts et al. 1993 ; Mcphillips et al. 1994 ; Midgette
et al. 1993 ; Nuttens et al. 1992 ; Subar er al. 1990) or
ex-smokers, and such studies have shown differences in
dietary intake between smokers and non-smokers. The as-
sessment of putritional habits in population studies has
demonstrated that smokers and non-smokers differ in the
way they select their food(Dollongeville er al. 1998 ; Su-
bar et al. 1993). As of recently, smokers tend to have a
lower dietary intake of fiber, carotene, thiamin, vitamin
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E and iron{Thomson et al. 1992), and there appears to
cxist an inverse association between smoking and the in-
rake of viramin C(Schectman et al. 1989) in both gend-
crs, and vitamin A and folate among women({Mephillips
ct al. 1994),

Smokers have a lower dietary intake of a number of an-
tioxidants, and a high frec radical load due to smoking
(Halliwell 1993). Tt has been suggested thar the im-
balance between the free radical load and antioxidant in-
take results in a greater possibility for oxidative damage
to tissue(Halliwell 1993), and it has also been suggested
that imbalances berween antioxidants and free radicals
may be important in the etiology of cancer(Carroll et al,
1991). The diet of ex-smokers show an increased ratio of
polyunsaturated to saturated fatty acids and a decreased
intake of saturated fatry acids(Midgette et al. 1993) which
may help to reduce their nsk of coronary hearr disease
(CHD). Smoking cigarettes may be related to dietary ha-
bits, which may contribute to the increased nsk of CHD
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(Hebert et al. 1990 ; Klesges et al. 1990 ; Larkin et al
1990 ; Magetrs et al. 1993 ; Midgette et al. 1993), stroke,
and emphysema as well as cancer of the lungs, larynx,
oral cavity, esophagus and stomach, kidney, bladder, pan-
creas and cervix(Subar ct al. 1990). Smoking, food and al-
cohol consumption, as well as other lifestyle characteris-
tics, which include daily activities and education levels,
are associated with cancer risks(Subar et al. 1990). Food
intake habits of smokers and non-smokers showed dis-
tinct differences. It has been suggesred that non-smokers
consume more fruits and milk and milk products and
less coffee than smokers(brasche et al, 1998), and smok-
ers consum fewer serving of fruits and vegetables than
non-smokers in women(Mcphillips et al. 1994). Smokers
consume more alecohol and coffee, have more sexual pa-
reners, have less exercise and sleep, consume less vitamins
and mineral supplements and skipp breakfast more often
than non-smokers(Blair et al. 1985 ; Block et al. 1988 ;
Bradstock et al. 1987 : Faulkner et al. 1987 ; Isvan et al.
1984 ; Jacobsen et al. 1987 ; Kannas L. 1981 ; Schoen-
born et al. 1985). Possibly such dietary differences may
have some health effects. It has been well documented
that smoking is the high risk factor of lung cancer and
CVD and those who smoke cigaretres eat less finit and
vegetables. Less intake of fruit and vegetables provide
less antioxident vitamins which react on free radicals to
protect the body from diseases. In this respect it is im-
portant to discover the influence of smoking on food in-
take and antioxident vitamins of middle and upper class
Korean males. The purpose of this study was to examine
the differences of food and nutrent intake of Korean
men among current smokers, ex-smokers and non-smok-
ers, taking into account age, BMI, marital status, edu-
cation and aleohol intake.

Subjects and Methods

~-

1. Subjects

This study consisted of 1,585 Korean healthy males,
ages 18 through 79 years old, who took a physical ex-
amination at the Center for Health Promotion of the
Samsung Medical Center, Seoul, Korea during a period
of three months in 1998. Outr of the 1,898 men ex-
amined, 1,585 men were included in the analysis, since
313 men had incomplete data for the analysis.

2. Data colleetion

Data of medical histories and demographic characteristics
were collected. Age, marital status, education, smoking,
and alecohol drinking were recorded from the standardized
questionnaires. Smoking status was categorized as people
who never smoked(non-smokers), current smokers, or ex-
smokers. Height and body weight and Body Mass Index
(BMI) were measured by a bioelectric impedance analyz-
er(TBF-202 TANIT, Japan) which is programed to cal-
culate BMI after measuring height and body weight and
other body compesition. Dietary intake was determined
by a quandrative food frequency questonnaire from each
subject. The food frequency questionnaire was developed
(Rim et al. 1998) based on a Korean nutrient data base
system from the Korean Food Composition Table and the
Recommended Dietary Allowances(RDA) for Koreans, 6™
revision of 1995 as a standard reference. Nutrients were
analyzed by a computerized dietary analysis system(Rim
et al. 1998). Vitamin A, B-carotene, vitamin E, and vitamin
C, dietary fiber, cholesterol, total energy, macronurrients,
percent energy intake of protein, carbohydrate, fat, poly-
unsaturated fatty acid(PUFA), monounsaturated fatty acid
(MUFA), saturated fatty acid, and alcohol were examined
for the study. From five food groups, 16 food categories
were selected for analysis, including Kimchi and steamed

rice.

3. Statstical method

Analysis of variance and a Chi-squarc test were used to
select characteristics related to smoking status. Multiple
logistic regression, adjusting for telated characteristics, was
used to test if percentages of non-consumers of each food
group were different among smoking categories. Analysis
of variance, followed by a multiple comparison using the
least significance difference method, was used to see the
difference in nutrient intake among smoking categorics.
Analysis of covariance, adjusted for related characteristics,
was used to examine the association of the amount of
food intake and smoking status, and Bonferroni's method
was used for pairwise comparisons. Muldple linear regre-
ssion analysis, adjusted for related characteristics, was also
used to investigate the trend between the amount of food
intake and cigarette consumption per day. Ex-smokers
were not included in this trend analysis. Because food
amounts and nutrient intake figures were skewed, they

were log-transformed.



Results

1. Characteristics of current smokers, ex-smokers and
non-smokers
Sclected characteristics of subjects are presented in Table
1. Twenty percent(n=324) of men had never smoked,
whereas 50%(n=786) and 30%(n=475) of men were cur-
rent smokers and ex-smokers, respectively. The mean age

Table 1. Selected characleristics of 1585 subjects by smoking stalus
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of subjects was 47 years, and the mean body mass index
was 23.7kg/m’. Marital status showed that 93% of the
men in the smdy were married. Additionally, sixty two
percent of the subjects were college graduates. Age, mar-
ital stamus, and education levels were significandy different
among current smokers, ex-smokers and non-smokers. BMI
among the three smoking starus groups were not signifi-
canty differcnt. Current smokers were younger in age(44.
9 vears) and contained a lower percent(58.5%) of college

Factors Current smokers Ex-smokers Non-smokers Total Povalue
(n=786) (n=473) (n=324) (n=1585)
Age in year 449+104" 50.8+£10.0 46.7:11.2 47.0+£10.8 0.00017
Body Mass Index kg/m? 23.6+2.8 23.942.5 23.72.8 237427 0.1484"
Marital status
Single % 5.2 2.3 9.9 5.3 "
Married 93.1 95.4 87.4 926 0.0010
Others %o 1.7 23 2.8 2.1
Education
Less than high school %o 12.9 8.6 13.6 1.7 2
) 0.0150
High school graduate Yo 28.6 23.8 259 26.6
College graduate % 58.5 67.6 60.5 61.6
1) Mean+5D 2) P-value of analysis of variance 3) P-value of chi-square test
Table 2. Percentage of non-cansumers(PN)" of 16 food groups by smoking status
Food Current smokers Ex-smokers Non-smokers Total
(n=786) (n=475) (n=324) (n=1585)
Grain and grain products PN % PN % PN % PN %
Steamed rice 0.0 0.0 0.0 0.0
Grain products 0.0 0.2 0.0 0.1
Meal ;
Beef 0.0 0.0 0.0 0.0
Pork 34 29 6.8 4.9
Poultry 10.4 11.6 11.1 10.9
Fish 0.0 0.0 03 0.1
Eggs 9.7 11.6 13.0 10.9
Beans, bean products 0.1 0.2 0.3 0.2
Mitk, milk products 7.3 5.5 4.3 6.1
Fruits 0.0 0.0 0.0 0.0
Vegelables
Kimchi 0.0 0.0 0.0 0.0
Yellow, green vegetables 0.0 0.0 0.0 0.0
Other vegetables 1.5 1.3 2.8 1.7
Fats, oils and sweets 0.0 0.0 0.0 0.0
Coffee" 9.6° 19.0°° 26.9% 15.9
Alcohol beverages” 9.0 14.3" 15.4%¢ 119

Percentage of non-consurners(PN) : Percent of people who did not eat the food items

1) Significanlly different among smoking categories, adjusting for age, cducation level, marital status, drinking level : p<0.05
2) Significantly different among smoking categories, adjusting for age, education level, marital status : p<{0.05

a : Significantly different from current smokers ; p<0.05 by the Bonferroni's method

b : Significantly different form non-smokers ; p<{0.05 by the Bonferroni's method

¢ : Significantly different from ex-smokers : p<0.05 by the Banferroni's method
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graduates than that of ex-smokers or non-smokers.

2. Percentage of non-consumers of 16 foods by smok-
ing status

A certain number of the males did not eat some food
items. Those are expressed as a percentage of non-con-
sumers of food by the relevant smoking category. Analysis
was performed on what percent of subjects had not eaten
those food items. The distribution of non-consumers of
food caregories by current smokers, ex-smokers and non-
smokers are presented in Table 2. Non-consumers of cer-
tain foods and their smoking status are presented in per-
cent form. The percentage of non-consumers of six food
items(steamed rice, other grain products, beef, fruits,
Kimchi, and fat, oil and sweets) was 0.0%, for all the
groups. This means that all subjects ate steamed rice,
beef, fruir, and fat, oil and sweets regardless of smoking
status. Some of the subjects ate other grain products, fish,
beans and bean products, and vegetables, regardless of
smoking status. The percentage of non-consumers of
pork, poulay, eggs, beans and beans products, was high-

Table 3. Average intake among consumers by smoking status

er in non-smokers than in ex-smokers or current smokers.
Especially, the percentage of non-consumers of coffee
and alcoholic beverages was significantly higher in non-
smokers(coffee 26.9% ; alcoholic beverages 15.4%) than
in ex-smokers(coffee 19.0% ; alcoholic beverages 14.3%)
and current smokers(coffee 9.6% : alcoholic beverages 9.
0%). The percentage of non-consumers of milk and milk
products was higher in current smokers than those in
non-smokers. Smoking status was significantly related to
abstinence from coffee and alcoholic beverages(p <{0.05).

3. Difference in average food consumption among cur-
rent smokers, ex-smokers and non-smokers
The average intake of food among consumers for each
type of food by smoking status, and results of multiple
comparisons of food intake among smoking status are
presented in Table 3. In Table 3, egg intake of non-
smokers(14.7+2.1g) was significantly lower than that of
current smokers(17.7+2 3g) and ex-smokers(16.11-2.3g).
Smoking was negatively correlated to the amount of milk

and milk products and fruit consumption, and positively

Food Currenl smokers Ex-smokers Non-smokers Total
(n=786) (n=475) (n=324) (n=1583)

Grain and grain products

Steamed rice g 546.5:191.8" 515.4%202.0 525.7+198.1 532.9+196.6

Grain products g 126.7+88.6 121.2+87.1 116.5+81.8 123.0+86.8
Meat ©

Beef 8 4444357 4544358 43.8+356 4464357

Pork g 30.0+28.4 2561269 26.8:-26.1 281427.6
Poultry g 11.7£11.0 10.8£10.6 10.9:10.4 11.3£10.7
Fish 8 51.3+38.9 549+44.4 49.2£38 4 5191406
Fggs” g 17.7£20.6° 16.1£16.8" 14.7418.6% 16.6419.2
Beans, bean products g 90.2+67.9 96.4x71.7 95.0476.5 93.0+£70.9
Milk, milk products® g 130.2+£139.2% 157.2%151.0° 160.0+160.1° 144.5:-147.9
Fruits® g 192.54+187.0%¢ 231.1+210.8° 241.5::235.9° 214.14£206.0
Vegetables

Kimchi g 146.34100.0 142.5+102.4 142.6+109.6 144.4+102.7

Yellow & green vegetables g 180.5+£136.5 191.84135.5 180.8+146.6 183.94138.4

Other vegetables g 14.8£16.3 16.4+17.9 17.2+18.3 15.8x17.2
Fats, oils and sweets” g 31.5+£27.9° 2744240 23.8+21.3° 2874257
Coffee” ml 277.1£218.0° 194.4+168.9° 157.0+155.1° 231.9+200.8
Alcohol beverage” ml 248.34282.4% 207.94273.1° 171.8-£252.7° 221542756

1) Mean+5D

2) Significanly different among smoking categories, adjusting for age, education level, marital status, drinking level : p<{0.05
3) Significantly different among smoking categories, adjusting for age, education level, marital status ; p<0.05

a : Significantly different from current smokers ; p<{0.05 by the Bonferroni's method

b : Significantly different from non-smokers : p<{0.05 by the Bonferroni's method

¢ * Significantly difierent from ex-smokers : p<0.05 by the Bonierroni's method



correlated to the amount of coffee and alcoholic bever-
age intake among consumers. Food consumpton of ex-
smokers was similar to that of non-smokers. The consu-
mption of alcoholic beverages in both ex-smokers(207.
9+4.7ml) and non-smokers(172+4.7ml) was significantly
lower than that of current smokers(248.9+4.9ml)(p <0.
05). The amount of fat, oil and sweets consumption of
current smokers(31.5+4.9g) was significandy higher than
that of non-smokers(23.8+2.8g)p <(0.05). The amounrt
of eggs, milk and milk products, fruits, coffee and fats,
oils and sweets consumed were significantly different among
smoking categories, after adjusting(geometric means ad-
justed) for age, education level, marital status, and alcohol
consumption. The consumption of alcoholic beverages
was significantly different among smoking categorics, aft-

--------- Alcohlic beverage(h=0.0106 : p=0.0004)
Coffeetb=0.0266 ; p=0.0001)

tog-predicted inlake

20 40 60
Number of cigarettes smoked per day
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er adjusting(geometric means adjusted) for age, education
level and marital status.

Multiple regression analysis resulted in a strong posi-
tive relationship between smoking intensity and the con-
sumption of coffee(b=0.0266 : p=0.0001) or alcoholic
beverages(b==0.0106 : p=0.0004) ; however, there was an
inverse relationship between smoking intensity and the con-
sumpton of fruits(b= - 0.0067 ; p=0.0007), milk and milk
products(b=—0.0119 ; p=0.0001). Fig. 1 and Fig. 2 show
the log-intake of food items, calculated by multiple re-
gression cquation, by smoking intensity for subjects who
were college graduates(married) and whose average age

was 47year old.

Fruits(h= - 0.0067 ; p=0.0007)

Milk and milk products(-b=0.0119 ; p=0.0001)
—>—— Fats, ols and sweels(h=00092 ; p=0.0001)
——  Egas(b=0.0029 ; p=0.2953)
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Number of cigarettes smoked per day

Fig. 1. Log-predicled intake of alcoholic beverage and coffee by
cigarettes smoked per day. b : regression coefficient. p : p-value.

Fig. 2. Log-predicted inlake of four food ilems by cigarettes smoked
per day. b : regression coefficient. p : p-value.

Table 4. Nutrients intake of current smokers, ex-smokers and non-smokers

. Current smokers Ex-smokers Non-smokers Total
Nutrient
(n=786) (n=475) (n=324) (n=1585)
Total energy keal 2442.8+729 3" 2366.9+701.6" 2251.24681.4% 2380.9£714.8
Prolein %? 14.7+2.4°¢ 15.5:1:2.6 154425 151£25
Fal %" 18.514.7 18.7+4.7 18.81£4.8 18.64.7
Carbohydrate %? 58.3+8.7" 59.2x8.5° 60.6+7.4° 59.0+8.4
Alcohol % 8.6+89" 6.6%8.5" 5.3+£6.3° 8.6+8.9°
Dietary fiber g 6.914.7° 8.0+4.9° 7.94£5.6 7.4£5.0
Vitamin A g RE 822.9+512.0 877.3x£5259 830.0+£533.6 840.7+£520.9
Vitamin C mg 150.0+82.0 155.4x78.0 155.8+93.8 152.84+-83.4
Vitamin E mg o-TE 7.0£34 74£37 7.2£3.6 7.2£35
B-Carotene Hg 3406.8+£2469.2° 3771.1+£2617.2° 3617.5+£2642.0 3559.1£2553.5
Folate g 215.9+104.9 223.1+101.0° 216.24124.4° 218.1+108.0
Total fatty acid(FA) g 27.6x13.0 2724126 2654123 27.34+12.8
Saturated FA g 7.6:£4.5 7.614.5 7.5+43 7.6x4.5
Monounsaturated FA g 10.9+54 10.5+£5.2 10.2+5.1 10.6+5.3
Polyunsaturated FA g 704£35 71x3.4 6.8£3.3 7.0+£3.4
Cholesterol mg 262.7+144.9° 261.6+131.0 241.9+136.8"° 258.1£139.3
1) MeanX5D 2) Percent engery intake from total energy

a . Significantly different from current smokers ; p<0.05 by the least significance difference method
b : Significantly different from non-smokers ; p<{0.05 by the least significance difference method
¢ : Significanlly different from ex-smokers ; p<{0.05 by the least significance difference method
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4. Difference in average nutrient intakes among cur-
rent smokers, ex-smokers and non-smokers

The putrient intake of current smokers, ex-smokers
and nonsmokers is presented in Table 4. Total energy in-
take of non-smokers was significantly lower(2251.2+681.
4kcal) than that of current smokers(2442.84729.3kcal)
and ex-smokers(2366.9£701.6kcal). However, the per-
cent energy intake of protein and carbohydrates of cur-
rent smokers were significandy lower than that of ex-
smokers and non-smokers. The percent energy intake of
alcohol consumption of current smokers was higher(8.
574+ 8.94%) than that of ex-smokers(6.60+8.52%) and
non-smokers(5.33+ 6.33%). Intake of antioxidant vitamins,
including mean vitamin A(840.7--520.9yg), vitamin C
(152.8+83.4mg) and vitamin E(7.2+3.5mg o-TE) were
lower in current smokers than ex-smokers and non-smok-
ers but not significantly lower. However, f-carotene in-
take of ex-smokers(3771.1+2617.2pg) was significantly
higher than that of current smokers(3406.842469.5pg).
Additionally, the intake of folate of cx-smoker(223.1+
101.0pg) was the highest among the three groups, and
the folate intake of ex-smokers was significandy higher
than that of non-smokers. With regard to the intake of
fatty acids, there was no difference among the three
groups. Cholesterol intake of non-smokers(241.9+136.
8mg) was significantly lower than that of ex-smokers or
cwrent smokers. The nutrient intake of ex-smokers was
of a moderate amount, but B-carotene, folate and dietary
fiber intake were highest among the three groups. This
may be an indication that how ex-smokers are trying to
change their life style.

Discussion

Ex-smokers had an average age of 51 years, which was
the oldest among the three groups, and ex-smokers had
more college graduates than the other two groups, while
in the current smokers group, they were on average
younger(44 years of age) than ex-smokers or non-smok-
ers and 50%758 people) of the subjects were current
smokers. There was no difference in the BMI among the
three groups in this study. This pardally agreed with oth-
er studies(Midgette et al. 1993), which indicated that cur-
rent smokers were younger and had lower BMI(Fehily et
al. 1984 ; Midgette et al. 1993) than former or never
smoking groups. The findings of this study suggest that

there are dietary differences among current smokers, ex-
smokers, and non-smokers. The finding of this study is
that current smokers consumed less fruit, less milk and
milk products, which appears to be supported by other
studies(Subar cr al. 1990). However, previous investiga-
tions of the reladon of smoking to dier have also found
thar smokers copnsume higher quantities of fat, oil and
sweet foods, coffee and alcoholic beverages than those of
non-smokers(Isvan et al. 1984 ; Schoenborn et al. 1985)
which is similar to our study. In a previous study(Larkin
et al. 1990), smokers were found to have consumed more
eggs than cx-smokers and non-smokers and this finding
is supported by our study. This study also agreed with
others(Midgette et al. 1993 Subar et al. 1990), which
indicated that smokers and non-smokers differ in the
way they select their foods. Because of smoking, it may
affect a smoker's their food choice or preference of food
and life style. Also we observed the same patterns in the
dose-response relationship analysis. We compared our
findings with results of other investigators(Morabia et al.,
1990), which was a hospital-based data study conducted
in the US. Morabia et al.s' study showed similar findings
for fruit, coffee, alcohol intake, but showed differences
for meat intake and vegetable intake from ours. In our
study, there was no association between smoking and the
intake of meat, beans, and vegetables, while US data
showed there was no associadon of milk intake and
smoking(Morabia et al. 1990). With respect to the con-
sumption of steamed rice and Kimchi(a Korean pepper
spicy pickled vegerable), which are Korean staple food,
current smokers had a higher intake than those of ex-
smokers or non-smokers, but there were no significant
differences among smoking status in this study. With re-
gard to nutrient intake, our study showed that current
smokers consumed more total energy(bur less percent en-
ergy intake of protein, less percent energy intake of car-
bohydrates from total energy, less dictary fiber, less j-
carotene, and less folate) and more alcohol and cho-
lesterol than ex-smokers and non-smokers which are sup-
ported by other investigators(Dollongeville et al. 1998 ;
Fehily et al. 1984 ; Larkin et al. 1990 ; Mcphillips et al.
1994 ; Midgette et al. 1993 . Subar et al. 1990 : Thom-
son et al. 1992).

In this study, due to the lower consumption of fruits
and vegetables of current smokers this resulted in a low-

er intake of vitamin A, vitamin C and viramin E than



with regard to ex-smokers and non-smokers, but not sig-
nificantly lower, which is also supported by other in-
vestigators(Carroll et al. 1991 ; Dollongeville et al. 1998
. Halliwell B. 19935 Larkin et al. 1990 ; Schectman et
al. 1989). Kim et al. study(Kim et. al 1998) reported that
there were no difference in the intake of antioxidant vi-
tamins, including vitamin A and vitamin C between cur-
rent smokers and non-smokers. There was also no diff-
erence in far intake among the three groups ; also there
was no difference with regard to the intake of saturated,
polyunsarurated and monounsaturated fatty acids among
the three groups of this study which is different from oth-
crs studies(Dallongeville et al. 1998 ; Midgette et al.1993).
A limitation of this study is that our data is not na-
tionwide population-based. Because of this, there were
some differences in the distribution of marital status, and
education level between our data and the National Cen-
sus data(Natonal Sratistical Office 1997). In fact, the ma-
jority(93%) of the subjects in this study were married, bur
only 61% of the subjects of the National Census data
(National Statistical Office 1997) were reported as mar-
ried. Over 60 percent of our subjects had completed a 4
year-college, whercas only 14% of the subjects of the Na-
tional Census data(National Statistical Office 1997) had
graduated a 4 year-college(this difference in education
level may be attributable to the fact that the subjects
who came to the Samsung Medical Center generally be-
longed to the middle to upper socioeconomic classes in
Korea). A higher education level could have possibly
resulted in a lower proportion of current smokers. It ap-
peared that the subjects who had a lower level of edu-
cation tended to smoke more than men who had re-
ceived a higher education. The percentage of current
smokers in our data(50%) was lower than in the National
Healrh Interview Survey data(68%)Chong er al. 1995).
Non-smokers had a significantly lower total energy in-
take, cholesterol intake, but a higher intake of carbohy-
drates than current smokers and ex-smokers. The nutri-
ent intake of ex-smokers was moderate in amount and
highest in B-carotene and folate and dietary fiber, which
appear to confirm that they were trying to change their
life style. Based on our findings, it appears thar current
smokers are tending toward unhealthy patterns of food
consumption. Therefore, current smokers need to incre-
ase their intake of fruits and vegetables and beans, and
should consume less coffec and alcohol. In this regard,
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smokers should consume more antioxidant vitamins and
dietary fibers to prevent coronary heart disease and cancer.

Conclusion

The food intake of current smokers was characterized
by a lower intake of milk and milk products and fruit
and a higher intake of alcohol beverage, coffee than non-
smokers or ex-smokers. The nutrient intake of current
smokers was characterized by a lower intake of the per-
cent energy of protein and carbohydrates, dietary fibers
and antioxidant vitamins, and a higher intake of total en-
ergy and cholesterol than non-smokers or ex-smokers.
Such a mutrient profile may exacerbate the risk of coro-
nary heart diseases and cancer. One can suggest that
smokers should increase their intake of fruits, vegetables
and beans, and should consume less coffee, alcohol and

fewer oils and sweet foods.
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