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Abstract

The purpose of this study was to examine the level of concern and the level of knowledge of endocrine disruptors, and
the level of dietary behaviors to decrease exposure to endocrine disruptors, to determine the factors affecting the level of
knowledge and behaviors, and to assess the causal relationship between them. The data were collected from 579 adults in
Seoul, Incheon, Daejeon, Daegu, Busan and Gwangju provinces. Frequencies, ¢ tests, analysis of variance, Cronbach's alpha,
Pearson's correlation coefficient analysis, multiple regression analyses, and path analysis were carried out by SPSS for Win
V.18.0. The results of this study were as follows: The level of concern about endocrine disruptors was higher than the medium
level. The respondents were most concerned about a container of cup ramen among products related to foods. The levels of
both knowledge and behaviors in order to decrease exposure to endocrine disruptors in dietary life were not high. The factors
affecting the level of knowledge of endocrine disruptors were educational level, attendance in education for endocrine
disruptors, and concern about endocrine disruptors. On the other hand, sex, age, concern about endocrine disruptors, and the
level of knowledge of endocrine disruptors affected the level of behaviors to decrease exposure toward endocrine disruptors.
The results of the path analysis showed that educational level and education of endocrine disruptors had an indirect influence
on the level of behaviors in order to decrease exposure to endocrine disruptors in dietary life. The concern about endocrine
disruptors had both a direct and an indirect effect on the level of behaviors to decrease exposure to endocrine disruptors
in dietary life. In addition, sex, age and the level of knowledge of endocrine disruptors directly affected the level of behaviors
to decrease exposure to endocrine disruptors in dietary life.
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Table 1. General characteristics of the respondents
Variable Category N(%)
Male 286( 49.4)
Sex
Female 293( 50.6)
20~29 years old 123( 21.2)
30~39 years old 148( 25.6)
Age 40~49 years old 144( 24.9)
50~59 years old 102( 17.6)
60 years old and over 62( 10.7)
Educational High school graduate and under  295( 50.9)
level College graduate and over 284( 49.1)
Under 2,000,000 92( 15.9)
Monthly
household 2,000,000 ~under 3,000,000 153( 26.4)
income 3,000,000 ~under 4,000,000 193( 33.3)
(won)
4,000,000 and over 141( 24.4)
Marital Non-married 133( 23.0)
status Married 446( 77.0)
Education of  yo¢ 56( 9.7)
endocrine
disruptors No 523( 90.3)
Seoul 277( 47.8)
Busan 98( 16.9)
Residential Incheon 65( 11.2)
district Daegu 65( 11.2)
Gwangju 39( 6.7)
Dagjeon 35( 6.0)
Total 579(100.0)
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Table 2. Concern about endocrine disruptors
Variable Category Mean+S.D." t/F value
Male 3.37+0.95 -
Sex -4.74
Female 3.75¢1.00
20~29 years old 3.40+0.87°
30~39 years old 3.57+0.91°
Age 5.21
40~49 years old 3.8240.99°
50 years old and over 3.45+1.11°
High school graduate and under 3.48+1.06 .
Educational level -1.98
College graduate and over 3.64+0.92
Under 2,000,000 3.51+1.08
Monthly household 2,000,000~ under 3,000,000 3.69:£0.94
income 143
(won) 3,000,000 ~under 4,000,000 3.47+0.95
4,000,000 and over 3.58+1.04
Non-married 3.29+0.81 -
Marital status 4.06
Married 3.64+1.02
Education of endocrine Yes 3.88+1.06 234"
disruptors No 3.53+0.98 '
Total M=S.D." 3.56£0.99

" p<0.05,
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" p<0.001; ** shows the results of Duncan's multiple range comparison test.
" Each question rated with a 5-point Likert scale:1=rarely, 5=highly.
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Table 3. Risk recognition about endocrine disruptors out-
flow according to products related to foods

Product Mean+S.D."
Container of cup ramen 4.31+0.74
Polystyrene container for food packaging 4.23+0.75
Plastic tableware 3.99+0.74
Imported fish/meat 3.94+0.87
Plastic wrap for food packaging 3.93+0.74
Plastic pack for food packaging 3.89+0.76
Imported fruits/vegetables 3.73+0.85
Canned food 3.53+0.89
Aluminum canned beverage 3.51+0.83
Plastic bottle of spring water 3.41+0.80
Plastic feeding bottle for baby 3.20+0.90
Tea bag of green tea 3.12+0.88
Domestic fish/meat 2.57+0.88
Domestic fruit/vegetable 2.55+0.88

" Each question rated with a 5-point Likert scale: 1=never risk,
S=very risk.
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Table 4. Level of knowledge of endocrine disruptors

HolAlo} furk:ife

:nn

N(%)

Question Correct answer
Avoiding use of disposable plastic containers is recommended because of endocrine disruptors 550(95.0)
whenever possible.

Putting hot food in a plastic container is not good because of endocrine disruptors. 548(94.6)
) Putting food in a plastic container and heating it in a microwave oven generates endocrine disruptors. 535(92.4)
Q:;stllto " Boiling a cup noodle in a microwave oven is not good because of endocrine disruptors. 526(90.8)
er.ldocrine Fruits sprayed with more pesticide may have more endocrine disruptors than fruits with less pesticide 508(87.7)
f;;ggotrs Keeping a cup noodle with hot water for a long time generates endocrine disruptors. 507(87.6)
foods Covering food with plastic wrap and heating in a microwave oven may generate endocrine disruptors. 481(83.1)
Warming a can containing food is not good because of the release of endocrine disruptors. 446(77.0)
Cold drink cans have more endocrine disruptors than hot drink cans. 190(32.8)
Mean+S.D. 84.6+16.0
Endocrine disruptors may induce deformity of animal. 518(89.5)
Endocrine disruptors may reduce the number of sperms of human beings. 508(87.7)
) Endocrine disruptors may not excrete from the body after being accumulated in a body. 458(79.1)
Q;;jltllto " A very small quantity of endocrine disruptors may have serious impact on organisms. 450(77.7)
general Endocrine disruptors can be easily accumulated in the adipose tissue of animal. 320(55.3)
:llglr:: tz-f Environmental hormones are same as endocrine disruptors. 227(39.2)
endocrine Endocrine disruptors may change male to female and vise versa. 198(34.2)

disruptors
Endocrine disruptors help the excretion of hormone generated in an organism. 190(32.8)
Endocrine disruptors are easily dissolved and unstable. 185(32.0)
Mean=£S.D. 58.6+19.7
Total Mean+S.D. 71.6+14.3
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Table 5. Results of the regression analysis for knowledge
of endocrine disruptors

Independent variable b B t value

Sex"

Male -0.65 -0.02 -0.54

Female Ref. - -
Age -0.03 -0.02 -041
Educational level”

High school graduate and under Ref. - -

College graduate and over 3.00 0.11 228
Monthly household income"

Under 2,000,000 Ref. - -

2,000,000~Under 3,000,000 -1.18 -0.04 -0.64

3,000,000~Under 4,000,000 -034 -0.01 -0.02

4,000,000 and over 1.83 0.06 0.99
Marital status"

Non-married Ref. - -

Married -030 -0.01 -0.16
Education of endocrine disruptors”

Yes 582 012 3027

No Ref. - -

ey

Concern about endocrine disruptors ~ 4.03 0.28 6.82

Constant 56.59
F value 9.59™"
Adjusted R 0.12
T p<0.05, 7 p<0.01, 7 p<0.00l.

" Each variable was treated as a dummy variable, and Ref. means
a reference group.
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Table 6. Level of behaviors to decrease exposure toward endocrine disruptors in dietary life

Question Mean+S.D."”

I warm a cup noodle in a microwave oven. 4.41+0.90
I eat fruits and vegetables without peeling. 3.83£1.03
I frequently warm food in a plastic container in a microwave oven. 3.80£1.16
I frequently have the warm drink can from a vending machine. 3.79+£1.11
I enjoy the fast food including hamburgers and pizzas. 3.77£1.07
I enjoy the cup noodle in a styrofoam container. 3.60£1.16
I frequently use the plastic tableware. 3.58+1.06
I frequently put hot food in plastic containers. 3.57£1.14
I cover food with a wrap and warm it in a microwave oven. 3.49+1.30
I enjoy the drink cans(including coffee and ionized drinks). 3.42+1.15
I frequently drink the water sold in shops. 3.34+£1.19
I enjoy the imported fruits including banana and orange. 3.28+0.85
I keep food in plastic containers in a refrigerator for a long time. 2.98+1.05
I use the plastic wrap when keeping food. 2.98+1.11
I use the detergent a lot to make more lathers when washing dishes. 2.90+1.04
I generally have the organic fruits and vegetables at home” 2.64+0.92
Total Mean+S.D.” 3.46+0.54

Conversion mean out of 100 61.5+13.6

" Each question rated with a 5-point Likert scale: 1=always, 5=never.

2 It was recoded.
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Table 7. Results of the regression analysis for behaviors
to decrease exposure toward endocrine disruptors in dietary
life

Independent variable b B ¢t value
Sex"

Male -0.11  -0.10 -247
Female Ref. - -
Age 0.02 040 7227

Educational level”
High school graduate and under Ref. - -
College graduate and over 0.02 0.02 0.50
Monthly household income”
Under 2,000,000 Ref. - -
2,000,000~Under 3,000,000 -0.03 -0.02 -045

3,000,000 ~Under 4,000,000 -0.02 -0.01 -0.23
4,000,000 and over 0.06 0.05 0.86

Marital status”

Non-married Ref. - -

Married -0.03 -0.03 -0.50
Education of endocrine disruptorsl)

Yes 0.07 0.04 0.96

No Ref. - -
Concern about endocrine disruptors ~ 0.06 0.11 262"

Knowledge of endocrine disruptors ~ 0.01 0.07 1.97°

Constant 2.40
F value 14.78™
Adjusted R® 0.19

T p<0.05, T p<0.01, 7 p<0.001.

" Each variable was treated as a dummy variable, and Ref. means
a reference group.

Q@A) WeulA FhEAe] e JAES w=F AUH PF 24 459

e =
Mo
%E £
Jgﬁo“n}{n
o =
xiEz
*N“ovmfwé
o Horc
%&ém‘b"r‘)
803 o
&AL

(%
5
e
LY

=

HEd
3 o] BY=

gyhel 7 a2 FE5M Table 824 2t} a8l
W57} FEWM S0l n|X| & 3= Table 9 A48t
A% A2 2L Fig. 13} 2t} Table 99l <]
2ol 8+, e A
B A Aol &2l gk
WiEe A el Ed ==
4d, A=, WEHIA GefEHel
1ol frelstaitt

3 A

2
N
ot

[t
Ao
rot
03‘;2
offl
=2

o
odk
o
=)

Jm 2 H-HN’
M

o
=2

o o E
<
2 =
T
Y
ol
<,
i
g
g
=
=
N

o
=]
Ho
oM.
)
£
:{E
o

o
oft
ob
ach
M
1>
ox
]
)

N
N
L
N
-

(o o
)
juba)

oo
i
offl
=2

=
)
o rr
=
it
i
=2
=
&
R
>
o

]
= Ml 4o do 2
< e

M
=
X F
o)
=
il
Y,
2,
=
rob
=]
Ho
o
n U

A 2 <A~ i Ly
P o

Mo
l‘lr;ﬂ

N H
Lt
)
o}
2
i
i
s
i
o X,
ol
ot
2
)
rot
021:2
o
=2
)

i)

gl YEEA FEd =& AsE 93 B
it YAl el 5d AT FaIE FA FHdA
(=0.15)% Hola glidl, FAH 7= FA< ¢
(0.10)<F wiZNRSQ U8 A] el &2l it
3k FAel 7 &3H0.02)E 2t
EH|7A FojEdo e B =
NEd & AA3tE 9 g5l T
8o HAH oz YWEHA HolEdo o
o 1 Bbe ofshH, 194 vt giRE
I AT b A A
=2 WA el &2 o)

A WA Feled =&
UAIRE, W EH A el
WE A2 FFEETE WEE A el

] Wt Al el =4
b Y5 ol ¥ 2 dFS vt
AT} A2 wZiASR] WEHA el
= ARl AAE w4 i
shell gt el AHA g o

Jell vls] o4Ade] Af, aga Aol WagE 24

HA FelEd =& AsE A e &
i S & 5 Aok Z2la il i)
of tigh x| 2le] AL TA WEHA el Ed

A

)

1>
N o

©

pak

o

o0k ik s
ry

i %

= 30

)
Iz

2

r
fof 1> fo

o=11
(8
ol
L
o
=2

o e lo
jubal
k1
)
i
o
>,

Oﬁ.
ot K
M
w0
r
o ¢
_0|L
£l

>,

W a0 ek e
()
2

1 H

_;T =2

~

>

>

s

)

'

r,{
2 2 g
o oo oy

0> o
2
oy

B T (S

L oo b 2 of
LT TR T R

53
4y
5o

N,
e

2

I

HIA Fol=d =&

o

sloz et

B L e e
l;ﬁ o
=

[
of

2

)
o
2
it
X



460

Table 8. Results of final regression analyses for the path model

HolAlo} furk:ife

:nn

Independent variable

Knowledge of endocrine disruptors

Behaviors to decrease exposure toward
endocrine disruptors in dietary life

b B t value b B t value
Sex"
Male -.0.11 -0.10 -2.63"
Female Ref. - -
Age 0.19 0.38 10.12"
Educational level”
High school graduate and under Ref. - -
College graduate and over 3.40 0.12 3.027
Education of endocrine disruptorsl)
Yes 5.86 0.12 3.07"
No Ref. - -
Concern about endocrine disruptors 4.01 0.28 7.19™ 0.05 0.10 235"
Knowledge of endocrine disruptors - - - 0.01 0.08 2,05
Constant 26.02 2.63
F value 2747 31.527
Adjusted R® 0.12 0.17
T p<0.05, 7 p<0.01, 7 p<0.001.
" Each variable was treated as a dummy variable, and Ref. means a reference group.
Table 9. Total effects of behaviors to decrease exposure toward endocrine disruptors in dietary life
Tndependent variable Causal effect Total causal Non-causal Total
Direct effect Indirect effect effect effect effect
Sex -0.10 -0.10 0.23 -0.13
Age 0.38 0.38 0.00 0.38
Educational level 0.01 0.01 -0.17 -0.16
Education of endocrine disruptors 0.01 0.01 0.04 0.05
Concern about endocrine disruptors 0.10 0.02 0.12 0.03 0.15
Knowledge of endocrine disruptors 0.08 0.08 0.03 0.11
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Sex

| Age

| Educational level

Education of
endocrine disruptors
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Behaviors to decrease
exposure toward endocrine
disruptors in dietary life

Concern about
endocrine disruptors

Knowledge of
endocrine disruptors
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