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ABSTRACT

The purpose of this study was to investigate the dictary intake of nutrients and the use of vitamin and mincral supplements by Korean
college students attending Web class and the soci ic, dietary and health-related factors involved. The subjects were 137 male and
115 female students attending a health and nutrition-related Web class at a cyber university. This cross-sectional survey was conducted by
self-administered questionnaire and the data were analyzed by SAS and SPSS PC package programs. Nutrient intake data collected using
three-day recall method were analyzed by the Computer Aided Nutritional Analysis Program. Average intake by male students of most
nutrients except energy, vitamin B, and calcium and intake by female students of those except energy, vitamin B,, calcium and iron was
higher than Korean RDA. Nutrient intake of male students was significantly influenced by the mother's job, skipping meals, exercise,
vitamin and mineral use, foo use and sclf-evaluated anemia. Skipping meals and food supplement use
significantly influenced the nutrient intake of female students. A total of 47.4% of malc students and 53.9% of female students were
vitamin and mineral supplement users. In female students, socioeconomic characteristics such as the father's education level and houschold
income were significantly different between vitamin and mineral supplement users and non-users. In both male and female students, there
were significant differences in cross analysis between vitamin and mincral supplement use and food supplement use. As for the sclf-
reported health status of male and female students, vitamin and mineral supplement users perceived their health status to be worse
compared to non-users. Therefore, nutrition education via the Internet is necessary in order to encourage college students to practice

optimal nutrition strategies, including maintaining well-balanced diets by choosing various foods wiscly.
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INTRODUCTION

It is important for college students to promote good
health and reduce the risk of chronic disease by optimal
nutrient intake through wise food choices.” However, the
Korean college students surveyed did not recognize the
importance of proper nutrient intake and female students,
in particular, showed an energy imbalance and a lack of
essential nutrients such as calcium and iron due to ex-
treme weight control."” Intake of nutrients other than
protein, vitamin B,, vitamin B, and niacin were lower
than Korean RDA (recommended dietary allowances) in
female college students in the Kyonggi-do area.” Also, in-
take of most nutrients except phosphorus was lower than
Korean RDA in male and female college students in the
Inchon area.” In female students who participated in a
study conducted in the United States for three years, in-
take of energy, iron and vitamin B, were lower than
RDA and intake of vitamin A and vitamin C were twice
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the RDA.®

Most college students get nutrition and health-related
information through media such as television, radio,
newspapers, magazines and the Internet. This information,
which lacks scientific evidence or has a commercial in-
clination, can disrupt the dietary life of college students.”®

Vitamin and mineral supplements are preparations in-
tended to supply the vitamins and minerals that some
people may not get in their regular diet. Supplements are
divided into vitamin 1 mineral
multi vitamins and mineral supplements.” Many people
have begun to benefit from judiciously selected vitamin
and mineral supplements, although food is the preferred
source.” In attempts at extreme weight control, some fe-
male college students tend to avoid eating and instead
use vitamin and mineral supplements to make up for nu-
trient deficiencies.”

It has been reported that vitamin and mineral sup-
plement use correlates to scx, age, residence, education

level, houschold income, family recommendations, con-
cern about health status and chronic disease.””
Recently it has been reported that healthy adults were
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unconcerned about the side effects of overdosing on vi-
tamin and mineral supplements."” In a previous study of
adults conducted in Southern California, healthy subjects
consumed excess vitamin C and vitamin E, and experien-
ced toxicity problems from excess vitamin A intake."” Also,
it was reported that well-nourished people thoughtlessly
using high levels of vitamin and mineral supplements suff-
cred from bad health such as toxicosis.”

Nutrition education to encourage proper intake of nu-
trients from food may be necessary to ensure the good
health of college students who use vitamin and mineral
supplements imprudently. Thercfore, the purpose of this
study was to investigate the dietary intake of nutrients
and the use of vitamin and mineral supplements by Kore-
an college students in a Web class and the influence of so-
cioeconomic, dietary and health-related factors.

SUBJECTS AND METHODS

1. Subjects and period

The subjects were 300 college students attending a nu-
trition and health-related Web class at a cyber university.
This survey was carried out using a self-administered ques-
tionnaire from November 1 to 15, 1999. For statistical
analysis, 252 (male: 137, female: 115) well-completed
questionnaires were used (collection rate: 84%).

2. Questionnaire

The questionnaire included items about demographic
characteristics, health-related lifestyles, nutrient intake and
dietary beh: . Items about health-related lifestyle in-
cluded exercise, smoking and drinking, supplement use
and mobile phone use. Items about dietary behaviors in-
cluded self-recognition of bad eating habits such as over-
cating, unbalanced meals, skipping meals and the reasons
for skipping meals.

3. Anthropometric measurements

The subjects reported their height and weight. BMI
was calculated by dividing body weight in kilograms by
height in meters and squaring the total.

4. Dietary assessment

The threc-day recall method was used for usual dictary
assessment. Nutrient intake was analyzed using computer-
aided itional program for ionals (CAN-Pro,
Korean Nutrition Society, 1997) and results were com-
pared with Korean RDA (Korean Nutrition Society, 7th
revision, 2000).

5. Statistical analysis

The statistical analysis was conducted using the SAS
PC package program and SPSS 10.0 program. Frequency
counts (%), mean and standard deviation werce calculated
for all variables. Students' t-tests and Chi-square tests
were used to determine statistical significance. The corre-
lation between nutrient intake and anthropometric data
was measured using Pearson's correlation coefficient.

RESULTS
1. Nutrient intake

1) Daily nutrient intake and % RDA

Daily dietary intake of cnergy and other nutrients are
presented in Table 1. Intake by male students of nutrients
other than energy, vitamin B, and calcium and intake by
female students of those except energy, vitamin B,, cal-
cium and iron were higher than Korean RDA. Calcium
and iron intake by female students was under 90% of
Korean RDA. On the other hand, average daily intake of
phosphorus by college students was above 170% of Kore-
an RDA and intake of vitamin C and niacin by female stu-
dents was above 150% of Korean RDA.
Table 1. Daily nutrient intake of the subjects
Male (n = 137)

Female (n = 115)

Nutrient

Mean + S.0  %RDA" Mean + SD %RDA
Energy (kcal) 22463 + 457.8 948 19335+ 4190 908
Protein (g) 922+ 393 1497 854+ 532 1338
Fat () 657+ 17.5 580+ 164
Carbohydrate (g)  319.1+ 624 2832+ 592
Vitamin A (RE) 895.5+ 3463 1284 9569+ 5123 1362
Vitamin B, (mg) 1.5+ 04 1250 13+ 03 1191
Vitamin B, (mg) 14+ 12 990 12+ 04 948
Vitamin C (mg) 1045+ 559 1105 1199+ 559 163.7
Niacin (mg) 183+ 47 1141 154+ 47 1556
Calcium (mg) 6149+ 1792 948 6689+10194 873
Phosphorus (mg) 1295.4 + 3157 1745 11084+ 2919 1709
Iron_(mg) 151+ 58 1259 132+ 54 827

1) Percent Korean RDA values of daily nutrient intakes (7th revision,
2000)

2) Dietary intake by socioeconomic, dietary and
health-related factors
Figure 1 presents the dictary intake of nutrients by
male and female students according to socioeconomic,
dietary and health-related factors. As for the influence on
nutrient intake of the mother's employment status, the
calcium intake of male students whose mothers had no
job was significantly higher compared to that of male stu-
dents whose mothers were employed (p < 0.05). Howev-
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Fig. 1. Nutrient intakes by socioecomic, dietary and health-related factors.

cr, there was no significant difference in nutrient intake
among female students whose mothers work and female
students whose mothers didn’t work.

As for meal skipping, encrgy intake by male and female
students who skipped meals was significantly lower than
Korean RDA (p < 0.05, respectively). Niacin intake of
male students who skipped meals was significantly lower
compared to that of male students who did not skip
meals (p < 0.05). Also, vitamin C intake of female stu-
dents who skipped meals was significantly lower com-
pared to that of female students who did not skip meals
(p < 0.05).

Intake of vitamin C, vitamin B, and vitamin B, by male
students who exercised was significantly higher compared
to those who did not exercise (p < 0.05). On the other
hand, there was no significant difference in nutrient in-
take among female students who exercised and those that
didn't (data is not shown).

With regard to vitamin and mineral supplement use,
the phosphorus intake of male students taking vitamin
and mineral supplements was significantly higher com-
pared to those who did not (p < 0.05). There was no sig-

nificant difference in vitamin and mineral supplement use
by female students, although their intake of energy, vi-
tamin B,, calcium and iron was significantly lower than
Korean RDA (data is not shown).

As for the use of food supplements, male students' in-
take of energy, protein, calcium and phosphorus using

food suppl was significantly higher compared to
non-users (p < 0.05). In female students, vitamin A in-
take by food suppl users was significantly higher

compared to non-users (p < 0.05). These results showed
that college students get excessive amounts of some nu-
trients from food supplements as well as food.

As for self-evaluation of anemia, vitamin B, intake of
the male anemia group was significantly higher than that
of the male non-anemia group (p < 0.05). On the other
hand, iron intake by the female anemia group was lower
than that of the non-anemia female group, but the diff-
erence was not significant (data is not shown).

3) Correlation between anthropometric data and
dietary intake
The correlation between anthropometric data and diet-
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ary intake of nutrients is shown in Table 2. Height of fe-
male students negatively correlated with intake of vitamin
B, (p <0.05) and vitamin C (p < 0.01). However, there
was no significant correlation between height and nu-
trient intake in male students. Vitamin B, intake by male
students positively correlated with weight (p < 0.01), and
intake of vitamin C (p < 0.01) and niacin (p < 0.05) in fe-
male students negatively correlated with weight.

In male students, intake of vitamin B, (p < 0.01) and
vitamin B, (p < 0.05) positively correlated with BMI. In
female students, however, nutrient intake did not cor-
relate with BMI.

2. Use of vitamin and mineral supplements

1) Age and anthropometric data

The age and anthropometric characteristics of subjects
by vitamin and mineral supplement use is shown in Table 3.
The usage rate of vitamin and mineral supplements by
male students was 47.4% and the rate by female students
was 41.7%.

In female students, there was a significant difference in
age between vitamin and mineral supplement users and
non-users (p<0.05). The average age of users was 22.4

Table 2. Correlation coefficient between anthropometric measurements
and daily nutrient intakes

Male Female
Height Weight BMI" _ Height Weight BMI
Energy (kcal) -.026 122 A58 -1 -.157 0 -a21
Protein (g) -.034 037 064 083 055 -.115
Fat S117 072 144 -020 -092 -.094

Carbohydrate 009 079 089 -.131 -.178 -.134

Vitamin A (RE) -.091 019 065 -.089 016 063
Vitamin 8, 073 225%% 224* - 128 -.149 100
Vitamin B 096 117 .182* -.188* -.156 - .073
Vitamin C (mg) -.022 .091 17 - 285 - .284% - 170
Niacin (mg) 112 034 097 135 q91% - 146
Calcium (mg) -.139 -.019 053 ~.176 - 157 -.147
Phosphorus -.095 082 149 169 -.146 074

Iron_(mg) 018 011 013 -.049 -142 142
1) BMI: body weight in kilograms divided by height in meters squared
2) *: significant at p < 0.05, *#: significant at p < 0.01

Table 3. Age and

ic data of the subjects by use of vitamin and mineral

years and that of non-users was 24.2 years.

The average body weight, height and BMI of vitamin
and mineral supplement users werc compared with the
Korean Standard for age (male students: height 174 cm,
weight 67 kg, female students: height 161 cm, weight 54
kg)Korean Nutrition Society 2000). The height of male
and female subjects was higher compared to the Korean
standard for age. The weight of male students using vi-
tamin and mineral supplements was higher compared to
the Korean standard for age. However, the weight of
male students who did not use vitamin and mineral sup-
plements was lower compared to the Korean standard for
age. Also the weight of female students was lower com-
pared to the Korean standard for age.

In male students, there was a significant difference in
BMI between vitamin and mineral supplement users and
non-users (p < 0.05). However, there was no significant
difference in the height and weight of male students by
use of vitamin and mineral supplements. In female stu-
dents, the height, weight and BMI of vitamin and min-
eral supplement users was higher compared to non-users
but the difference was not significant. The average BMI
of male and female vitamin and mineral supplement users
was 22.6 kg/m’ and 19.8 kg/m’, respectively. That of
non-users was 21.7 kg/m’ and 19.5 kg/m’, respectively.
These were in the normal range based on classification of
BMI: with less than 18.5 underweight, 18.5 ~ 22.9 nor-
mal, 23.0 — 24.9 overweight, 25.0 - 29.9 obese I, 30.0
— 34.9 obese Il and more than 35.0 obese Il (Korean So-
ciety of Obesity, 1997).

2) Socioeconomic characteristics

The father's education level and houschold income of the
subjects by vitamin and mineral supplement use are shown
in Table 4. The father's education level and household in-
come of female vitamin and mineral supplement users
was significantly higher compared to non-users (p < 0.05).
Among male students, however, there was no significant
difference between vitamin and mineral supplement users
and non-users, although the father's education level and

Male Female
User (n = 65) _ Non-user (n = 72) _Significance User (n = 48) _ Nonuser (n = 89) _Significance
Agelyears) 245 + 03" 240 + 04 p = 0222 224+ 03 242+ 07 p = 0.026*"
BMI” 226 + 02 217 £ 03 p = 0036* 19.8 + 0.2 196 + 0.3 0.623"
Height (cm) 1744 £ 04 1745 £ 0.8 p = 0.890"™ 1627 + 0.5 1617 + 07 p = 0267
Weight(kg) 68.7 + 08 661 + 1.1 p = 0078 52.5 + 07 513+ 08 p = 0276
1) Mean + S.D 2) NS: not significant

3) % p < 0.05 by Student's t-test

4) BMI: body weight in kilograms divided by height in meters squared
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household income of users scemed higher compared to
non-users.

There was no significant difference in other socioeconomic
factors such as the mother's education level, mother's job
and pocket money between vitamin and mineral sup-
plement users and non-users (data is not shown).

3) Self-evaluation of health status

The self-reported health status of subjects by use of vi-
tamin and mineral supplements is shown in Table 5.
There was a significant difference in the self-reported
health status of male and female students by use of vi-
tamin and mineral supplements (p < 0.01 and p < 0.05,
respectively). Vitamin and mineral supplement users per-
ceived their health status to be worse compared to non-
users. Among male students, users answered moderate
(46.2%), good (23.1%), very good (15.4%), poor (13.8%)

and very poor (1.5%). Non-users answered moderate (50%),
good (43.1%), very good (13.9%), very poor (1.4%), poor
(0%. Among female students, users answered moderate
(45.2%), poor (27.4%), good (24.2%), very good (1.6%),
very poor (1.6%) and non-users answered moderate (58.5%),
good (24.5%), very good (9.4%) and poor (5.7%).

4) Mobile phone using hours

Daily usage of mobile phones in hours by vitamin and
mineral supplement users are shown in Table 6. Among
male students, vitamin and mineral supplement users used
mobile phones significantly less than non-users (p < 0.05).
Users used mobile phones less than a half-hour (78.5%), no
use (10.8%), 1/2 - 1 hour (9.2%) and more than 2 hours
(1.5%). Non-users used less than a half-hour (62.5%), 1/2 —
1 hour (18.3%), 1 - 2 hours (11.1%), no use (4.2%) and
more than 2 hours (4.2%). Among female students, vi-

Table 4. Father's education level and household income of subjects by use of vitamin and mineral

Variable Male Female
User (n = 65) Non-user (n = 72) __Significance User (n = 62) Non-user (n = 53) _Significance
Father's education level
< Elementary school 4(62) 6(83) p=0.166"" 3(48 5(95) p = 0019+
Middle school 9(138) 7097 1016 9 (17.0)
High school 18 (27.7) 34 47.2) 29 (46.8) 21 (39.6)
University 26 (40.0) 17 (23.6) 23 37.1) 17 2.
Graduate school 8(12.3) 8 (1Ln 6(9.7) 1(19
Household income (10,000 won/month)
<60 0(00) 0(00) p=0432 0 (00 0 (0.0) p = 0037+
60 - 90 3(46) 4(56) 1016 1019
90 - 120 3(486) 9 (12.5) 0(00 5(94)
120 - 150 9 (40.9) 13 (18.1) 4(65) 9 (17.0)
150 - 200 18 (27.7) 15 (20.8) 19 (30.6) 14 (26.4)
> 200 32 (49.2) 31 @43.1) 38 (613) 24 (45.3)
1) NS not significant 2) *: p < 0.05 by g-test
Table 5. Self-reported health status of subjects by use of vitamin and mineral
) Male Female
Variable — o=
User (n =65  Non-user (n = 72) __Significance User (n=62)  Non-user (n = 53) _Significance
Very good 10 (15.4) 10 (13.9) p = 0007++" 1016 5(9.4) p = 0.016*
Good 15 (23.1) 31 43.1) 15 (24.2) 13 (24.5)
Moderate 30 (46.2) 30 (50.0) 28 (45.2) 31 (58.5)
Poor 9 (13.8) 0 (00) 17 (27.4) 3(5.7)
Very poor 1(15) 1(14) 1(1.6) 1019
1) *: significant at p < 0.05 by y*-test, +x: p<0.01 by x*test
Table 6. Daily mobile phone using hours of subjects by use of vitamin and mineral
N Male Female
Variable — —
User (n =65  Non-user (n = 72) __Significance User (n = 62)  Non-user (n = 53) __Significance
No use 7 (10.8) 3(42) p = 0015*" 1(16) 8 (15.1) p = 0.028*
< 1/2 hour 51 (78.5) 45 (62.5) 45 (72.6) 36 (67.9)
1/2 = 1 hour 6(92) 13 (18.1) 1.(17.7) 5(9.4)
1 - 2 hours 0(00) EXUR) 4(65) 119
> 2 hours 1.(15 3(42) 1(1.6) 3(57)

1) % significant at p < 0.05 by x’-test
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Table 7. Cross analysis between use of vitamin and mineral and use of food
Vitamin & mineral Male Female
Food User Non-user . User Non-user ianifi
supplements use 0 = 65 n=72 Significance =62 o5y Significance
User 31 (47.7) 17 (23.6) b = 0003 31 (50.0) 13 (24.5) b = 0004
Non-user 34 (52.3) 55 (76.4) 31 (50.0) 40 (75.5)

1) #+: p<0.01 by ytest

tamin and mineral supplement users used mobile phones
significantly less than non-users (p<{0.05). Users used
mobile phone less than a half-hour (72.6%), 1/2 -1
hour (17.7%), 1 — 2 hours (6.5%), no use (1.6%) and
more than 2 hours (1.6%). Non-users used less than 2 half-
hour (67.9%), no use (15.1%), 1/2 - 1 hour (9.4%), more
than 2 hours (5.7%), 1 — 2 hours (1.9%), which represent-
ed a significant difference between users and non-users
(p < 0.05).

5) Cross analysis between use of vitamin and
mineral supplements and use of food sup-
plements

Cross analysis results between vitamin and mineral sup-

plement use and food supplement use is shown in Table 7.
Among both male and female students, vitamin and min-
eral supplement users took significantly more food sup-
plements than non-users (p < 0.01).

DISCUSSION

Average intake by male students of most nutricnts oth-
er than energy, vitamin B, and calcium and intake by fe-
male students of those except energy, vitamin B;, calcium
and was higher than Korean RDA. Average daily intake
of calcium and iron by female students was under 90% of
Korean RDA. In a previous study of female college stu-
dents in the Kyonggi area, average daily intake of nu-
trients except energy, calcium, iron and vitamin A was
higher than Korean RDA.” On the other hand, all nu-
trient intake by male and female students attending nu-
trition and health-related Web class at a cyber university
was higher than that of male and female students at reg-
ular universities.” In a previous study conducted in the
United States, average daily intake of riboflavin, niacin,
and calcium by female college students was slightly in ex-
cess of the recommended allowances, with those of en-
ergy and thiamin below the recommended allowances.”
In this study, average iron intake by male and female col-
lege students was similar compared to data in previous
studies.** The previous study in the United States show-
ed a low mean dietary iron intake of 12.4 mg by female

college students.” Calcium and iron intake is very im-
portant in young women of child-bearing age. Therefore,
nutrition education via the Internet for proper intake of
nutrients, especially calcium and iron, is necessary for col-
lege students at cyber universities.

Nutrient intake by male students was influenced by so-
cioeconomic, dietary and health-related factors such as
mother's job, skipping meals, exercise, vitamin and min-
eral 1 use, food suppl use and self-eval
ation of anemia. Nutrient intake by female students was
influenced by skipping meals and food supplement use.
In previous studies, college students whose mothers had
no job ate well-balanced meals at the mother's direction
but the quantity and quality of dietary intake among
those whose mothers had jobs was restricted.”” In a pre-
vious study conducted at a university located in Mokpo,
energy, calcium, iron and vitamin A intake was lacking be-

cause the rate of skipping meals was high among female
students due to extreme weight control.” In previous stu-
dies of college students, intake of vitamin A and vitamin
C increased in female students who exercised.™” It was re-
ported that vitamin and mineral supplement use was sig-
nificantly higher in female adults compared to male adults,
and vitamin C, vitamin B, and vitamin B, supplements, in
that order, were used frequently by female adults” In
the previous study conducted in the United States, 3.2%
of elderly people consumed potentially toxic daily doses
of vitamin A of 25,000 TU or more."” Therefore, guide-
lines for use of vitamin and mineral supplements arc advis-
ed in order to make college students aware that excessive
doses of vitamin and mineral supplements could be harm-
ful due to their adverse effect on the body. Also, that vi-
tamin and mineral supplements should be used according
to the recommendations of specialists such as doctors or
dieticians. It was reported that healthy individuals who
maintained diets selected from a wide variety of foods
would likely obtain adequate amounts of necessary nu-
trients and have no need to use food supplements.”
Therefore, it is necessary for college students to be pro-
vided with proper information showing that a healthy
diet is more likely than supplements to ensure good
health. Also, nutrition education for proper intake of iron
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may be necessary for female college students who tend to
lack iron due to menstruation.

Among male students, vitamin B, intake positively cor-
related with weight, and intake of vitamin B, and vitamin
B, positively correlated with BMI. Among female stu-
dents, intake of vitamin B, and vitamin C negatively cor-
related with height, and intake of vitamin C and niacin
negatively correlated with weight. In the previous study
of Korean college students, intake of calories and vitamin
C positively correlated with height in male students, and
intake of calories, protein, carbohydrates and vitamin B,
positively correlated with height in female students.”
However, the results among female students were not
the same as previous results showing that nutrient intake
did not correlate with weight in female students.” In the
previous study conducted at a university in Mokpo, en-
ergy intake positively correlated with BMI in male col-
lege students, and intake of calcium, iron and vitamin A
positively correlated with BMI in female college students.”
However, in another study conducted at a university lo-
cated in Inchon, nutrient intake did not correlate with
BMI in male college students, and intake of energy and
fat negatively correlated with BMI in female college stu-
dents.” Also, it was reported that intake of energy, pro-
tein, vitamin A, vitamin B,, vitamin B, and vitamin C po-
sitively correlated with BMI in male college students in
Seoul.”

In this study, there was a significant difference in BMI
between male vitamin and mineral supplement users and
non-users. Among female students, there was a significant
difference in age between users and non-users. The usage
rate among male students of vitamin and mineral sup-
plements was 47.4% and the rate among female students
was 41.7%, which was different from previous results show-
ing that more women than men took vitamin and mineral
supplements.****"> However, in the previous study on vi-
tamin and mineral usage among adults, use of the vitamin
and mineral supplements increased with age.”"*""

The father's education level and houschold income of fe-
male vitamin and mineral supplement users were sig-
nificantly higher compared to non-users. These results are
similar to previous results showing a positive correlation
among education level,”"™"” household income™”""*'"”
and usage of vitamin and mineral supplements. Unlike this
study, other previous studies reported that vitamin and
mineral supplement use positively correlated among race,
residence, mother's job and marital status.”™"* Also, it
was reported that high school graduates used more vi-
tamin and mincral J than college grad "

As for the self-reported health status of male and fe-
male students, vitamin and mineral supplement users per-
ceived their health status to be worse compared to non-
users. It was reported previously that there was a signifi-
cant difference between vitamin and mineral supplement
1 ion of
health status, illness, stress and obesity.” In previous stu-
dies of college students, vitamin and mineral supplement
users showed significantly stronger beliefs than non-users
about the health benefits of vitamin and mineral sup-
plements. These beliefs might prompt the subjects to use

multi vitamins, vitamin C and multi vitamins plus iron
B

usage and health d factors such as self-

more frequently.

Recently, the use of mobile phones by college students
has grown more common. In both male and female stu-
dents, vitamin and mineral supplement users used mobile
phones significantly less compared to non-users. In pre-
vious studies conducted in the United States, vitamin and
mineral supplement users were more concerned about
their health than non-users.”*""" Therefore, it may be
considered that both male and female vitamin and min-
eral supplement users used mobile phones less because of
the harmful electromagnetic waves emitted by mobile
phones.

Among both male and female students, vitamin and
mineral supplement users took significantly more food
supplements than non-users. In a previous study of com-
munity college students in the United States, vitamin and
mineral supplement users took many kinds of food sup-
plements such as amino acids/protein and garlic in that
order.” In another previous study about the usc of vi-
tamin and mineral supplements or food supplements, vari-
able factors were found that significantly related to great-
er food supplement usage: decreasing age (p < 0.001), in-
creasing education (p < 0.01), female (p < 0.001) and
the perception that the nutritional quality of food had de-
creased over the past 10 years (p < 0.001)."” Overdoses
of vitamin and mineral supplements or toxicity problems
due to trace elements caused by the interaction of nu-
trients was reported.”” Therefore, it may be suggested
that college students need proper nutrition education so
that they do not use excessive amounts of vitamin and
mineral supp or food I and instead
choose a variety of foods wisely for an optimal nutrient
intake.

SUMMARY AND CONCLUSION

In order to investigate the dictary intake of nutrients and
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use of vitamin and mineral supplements among Korean col-
lege students attending a Web class by sociocconomic,
dietary and health-related factors, a cross-sectional survey
was carried out using a self-administered questionnaire
from November 1 to 15, 1999. Subjects were 300 col-
lege students attending a nutrition and heath-related Web
class at a cyber university. For statistical analysis, 252
(male: 137, female: 115) well-completed questionnaires
were used. The results are as follows:

1) Average intake of most nutrients except energy, vi-
tamin B, and calcium by male students and those except
energy, vitamin B,, calcium and iron by female students
was higher than Korean RDA. Average daily intake of cal-
cium and iron by female students was under 90% of Kore-
an RDA.

2) Nutrient intake among male students was influenced
by socioeconomic, dictary and health-related factors such
as the mother's employment status, skipping meals, ex-
ercise, vitamin and mineral supplement use, food sup-
plement use and sclf-evaluation of anemia. Female stu-
dents' nutrient intake was influenced by skipping meals
and food supplements.

3) Among male students, vitamin B, intake positively
correlated with weight and intake of vitamin B, and vi-
tamin B, positively correlated with BMI. In female stu-
dents, intake of vitamin B, and vitamin C negatively cor-
related with height and intake of vitamin C and niacin ne-
gatively correlated with weight.

4) In male students, there was a significant difference
in BMI between vitamin and mineral supplement users
and non-users. In female students, there was a significant
difference in age between uscrs and non-users.

5) The father's education level and household income
of female vitamin and mineral supplement users was sig-
nificantly higher compared to non-users.

6) As for the self-reported health status of male and fe-
male students, vitamin and mineral supplement users per-
ceived their health status to be worse compared to non-
users.

7) In both male and female students, vitamin and min-
eral supplement users used mobile phones significantly
less compared to non-users.

8) In both male and female students, vitamin and min-
eral suppl users took more food sup-
plements than non-users.

Thercfore, nutrition education via the Internet is neces-
sary to encourage college students to practice optimal nu-
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