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Abstract

Type 1 diabetes is on the rise worldwide. Although nutrition education for patients with diabetes has become a routine
practice, specifics and impacts of such educations need to be more researched. This study examined the status of nutrition
knowledge, dietary attitude, and dietary behavior among children and adolescents with type 1 diabetes (9-19 year-old) and
explored factors influencing dietary behaviors related to diabetes by applying the Theory of Planned Behavior. Face-to-
face interviews, using a pre-tested structured questionnaire, were conducted with 32 participants (11 boys and 21 girls)
with type 1 diabetes followed by a diabetes clinic in a university hospital. This study found that the level of nutrition
knowledge related to diabetes was generally low at 4 points out of a possible 10, however, the dietary attitude related to
diabetes was found to be generally good at 26 points out of a possible 30. Participants were motivated to follow medical
staff recommendations the most; however, their family was also important. Perceived behavioral control was low
especially for eating-out and portion control. The dietary behavior related to blood glucose control showed low at 13
points out of a possible 20. Regression analysis showed that perceived behavioral control (p<0.001) was significantly
related to the dietary behavior related to blood glucose control. This rare study with children and adolescents with type
1 diabetes showed that nutrition education should include a component to improve perceived behavioral control through
high-risk situation management. (Korean J Community Nutr 18(2): 101~111, 2013)
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Table 1. General characteristics of the subjects
HoATcC Level
. Total Normal group” Abnormnal group
Variables (n=32) (n-8) (n = 24) p-value
Sex
Male 11 (34.4)% 3(37.5) 8(33.3) 1.000?
Female 21 (65.6) 5(62.5) 16 (66.7)
Age (year) 13.97 + 3.00% 10.63 £ 1.19 15.08 + 2.55 < 0.0019
Educational status
Elementary school 9(28.1) 7 (87.5) 2( 8.3)
Middle school 13 (40.6) 1(12.9) 12 (50.0) < 0.001%
High school 6(18.8) 0( 0.0 6(25.0)
College < 4(12.5) 0( 0.0 4(16.7)
Nutrition education
Yes 26 (81.2) 4 (50.0) 22 (91.7) < 0.05%
No 6(18.8) 4(50.0) 2( 8.3)
Father's education
< High schooal 1(3.1) 0( 0.0 1(4.2)
High school 17 (63.1) 3(37.5) 14 (58.3) 0.578%
College < 13 (40.6) 5(62.5) 8(33.3)
-9 1(3.1) 0( 0.0 1(4.2)
Mother's education
< High schooal 5(15.6) 1(12.5) 4(16.7)
High school 20 (62.5) 4 (50.0) 16 (66.7) 0.566
College < 6(18.8) 3(37.5) 3(12.5)
- 1(3.0) 0( 0.0 1(4.2)
Parent's employment
Both employed 19 (59.4) 2(25.0) 17 (70.8)
Father employed 11 (34.4) 6(75.0) 5(20.8) <0.05%
Mother employed 0( 0.0 0( 0.0 0( 0.0
Both unemployed 2( 6.2 0( 0.0 2( 8.3
Family size
Nuclear family 20 (62.5) 3(37.5) 17 (70.8) 0.116%
Extended family 12(37.5) 5(62.5) 7(29.2)

1) Normal HbAlc level was defined as: 6
2) N (%)

3) Fisher's exact test

4) Mean £ SD

5) Mann-Whitney U test

6) Single-parent family

12y <80% 13-19y < 7.56%and > 19y < 7.0%.



Table 2. Anthropometric and clinical characteristics of the subjects
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HbATc Level

) Total Normal group” Abnormal group §
Variables (n=32) (n=8) (n = 24) p-value
Anthropometric characteristics
Height (cm) 156.09 £ 10.65? 147.65 + 12.80 1568.91 + 8.36 < 0.05%
Weight (kg) 50.88 £ 12.46 4251 £ 15.70 53.67 £ 10.09 < 0.05%
BMI (kg/m?) 2059 £ 3.28 18.92 £ 3.64 21.15 £ 3.03 < 0.05%
Weight status

Underweight 0( 0.0 0( 0.0 0( 0.0

Normall 26 (81.2) 7 ( 87.5) 19 (79.2) 1.0009

Overweight 2(6.2) O( 0.0 2( 8.3)

Obesity 4(12.5) 1(12.5) 3(12.5)

(N=27) (N=28) N=19)

HAZ 039 + 1.28 125+ 1.13 002 £ 1.19 < 0.05%
WAZ 027 £ 0.89 0.77 £ 091 0.06 £ 0.81 0.100%
BAZ 011+ 075 026 £ 0.86 005 £ 0.72 0.595%
Clinical characteristics
HoAIC (%) 8.91 + 1.86% 680 £ 0.56 9.61 £ 1.58 < 0.001®
Duration of dicoetes (year) 4.69 £ 3.44 150 £ 227 542 £ 3.15 < 0.01¥
Complications of diabetes

Yes 7 (21.9 0( 00 7(29.2) 0.150%

No 25(78.1) 8(100.0) 17 (70.8)
1) Normal HbAlc level was defined as: 6-12y <8.0%, 13-19y <7.5% and > 19 y < 7.0%.
2) Mean £ SD
3) Mann-Whitney U test
4) N (%)

5) Fisher's exact test

HAZ: Height for Age z-score

WAZ: Weight for Age z-score

BAZ: Body Mass Index for Age z-score
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Table 3. Average intake of energy and nufrients

HoAlc Level
T
Variobles ( nTZTCélQ] Norr;olzgg?up Abnﬁ:”f;% ouP p-value
Energy (kcal) 1,798.70 = 470.487 1,775.73 = 508.73 1,806.36 + 468.33 0.896”
Carbohydrate (g) 278.08 + 82.15 278.83 + 87.31 277.83 £ 82.32 0.931
Protein (Q) 71.23 £ 22.11 72.23 + 20.34 70.90 + 23.08 0.862
Fat (9) 4515 £ 15.76 42,54 £+ 14.82 46.02 £ 16.27 0.602
Vitamin A (ug RE) 713.06 £ 378.61 656.01 + 333.23 732,07 £ 397.36 0.728
Thiamin (Mg) 1.09 £ 0.36 1.02 £ 0.21 1.11 £ 0.40 0.602
Riboflavin (Mg) 1.15 £ 0.58 0.85 £ 0.19 1.25 £ 0.63 0.128
Niacin (mg) 13.07 = 5.89 7.62 + 3.80 14.89 £+ 5.35 < 0.01
Vitamin C (mg) 77.89 £ 39.63 7696 £ 31.13 78.20 = 42.68 0.862
Calcium (mg) 579.58 £ 301.57 487.44 + 264.98 610.29 + 311.88 0.338
Fe (mg) 13.20 + 5.45 13.26 + 3.40 13.18 £ 5.94 1.000
Calories from carbohydrate (%) 61.65 £ 5.83 62.05 £ 517 61.39 £ 6.13 0.695
Calories from protein (%) 15.78 £ 2.40 16.35 £ 2.35 15.59 £ 2.44 0.514
Calories from fat (%) 22.67 + 5.36 21.59 + 4.66 23.02 + 5.62 0.384
1) Normal HbAlc level was defined as: 6 - 12y <8.0%, 13-19y <7.5% and > 19 y < 7.0%.
2) Mean £ SD, 3) Mann-Whitney U test
Table 4. Nutrition knowledge related fo diabetes
HbATc Level
T
Variobles (nTZro;Q] NorrT:Izggo]up Aan():T\ZO;?l;OUp p-value
Correct answer 12 (37.5)7 3(37.5) 9(37.5)
, , ) Wrong answer 9(28.1) 3 (37.5) 6(25.0) 3
One’s prescribed calorie per day Did not know 10(31.2) 2(250) 8(33.3) 0.910¥
No prescription provided 1(3.1) 0( 0.0 1(4.2)
The appropriate number of exchange corect answer (94 1129 2( 83
) , . Wrong answer 9(28.1) 2(25.0) 7(29.2) 3
unit of starches for one’s prescribed . 1,000
calorie per day Did not kn.ov.v . 19 (69.4) 5(62.5) 14 (58.3)
No prescription provided 1(3.1) 0( 0.0 1(4.2)
The appropriate number of exchange corect answer 7(219) 1129 6(250
unit of fruits for one’s prescrioed Wiong answer 4(12.9) 2(250) 2(83 0.631%
calotie per day Did not know 20 (62.5) 5(62.5) 15 (62.5)
No prescription provided 1(3.1) 0( 0.0 1(4.2)
The number of crackers that can Correct answer 14 (43.8) 4 (50.0) 10 (41.7) 0.7039
replace one-third bowl of rice Wrong answer 18 (66.2) 4(50.0) 14 (58.3) '
) Correct answer 13 (40.6) 3 (37.5) 10(41.7)
Tzz:gggxgghe mostamountof v g answer 17 (53.1) 4(50.0) 13 (54.2) 0.670%
Did not know 2( 6.2 1(12.5) 1(42
The amount of fruits that cannot Correct answer 4(12.5) 0( 0.0 4(16.7)
replace one exchange unit of Wrong answer 20 (62.5) 5 (62.5) 15 (62.5) 0.511%
banana Did not know 8(25.0) 3(37.5) 5(20.8)
Correct answer 8 (25.0) 1(12.9) 7(29.2)
T:ﬁ;;:iigg;ifg:ggme ofthe  \wong answer 721.9) 2 (25.0 5 (20.8) 0.752%
Did not know 17 (63.1) 5(62.5) 12 (50.0)
) , ) Cormrect answer 24 (75.0) 5(62.5) 19(79.2)
Wgs;gvg;fesmb'e eating-out Wiong answer 6(18.8) 3(37.5) 3(12.5) 0.3369
Did not know 2( 6.2 0( 0.0 2(83)
. ) ' Correct answer 24 (75.0) 3 (37.5) 21(87.5)
Vmg:g’;’;ﬂf%ﬁféoeﬁ’g‘:;e forthe diet  iong answer 4(12.5) 3(37.5) 1( 4.2 <0.05"
Did not know 4(12.5) 2(25.0) 2(8.3)
) ) : Correct answer 19 (59.4) 4(50.0) 15 (62.5)
V‘f;g:o'sp C?L['%ﬁzg;‘;: for dliet Wiong answer 11 (34.4) 3(37.5) 8 (33.3) 06769
Did not know 2( 6.2 1(12.5) 1(4.2)
Total score 4,00 £ 1,929 3.13 £ 1.46 4,29 £ 1.99 0.1479

1) Normal HbAlc level was defined as: 6 - 12y < 80%, 13-19y <7.5% and > 19y < 7.0%.
2) N (%), 3) Fisher's exact test, 4) Mean £ SD, 5) Mann-Whitney U test
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Table 5. Attitude toward diabetes-related dietary behaviors

HoAlc Level
) Total Normal group” Abnormal group ’
Variables (n=32) (n = 8) (n = 24) p-value
| think it is mporfc:nﬂo have a proper amount of meal 475 + 0512 463 + 052 479 + 05] 0.263%
at regular time for blood glucose control
|ThllnkaT is mpgrtopﬂo eat the meal and snacks timed 495 + 0.80 413 + 1.13 429 + 0.69 0.943
with insulin injection
IThlpk ’rho’rlshggld colcglote carbohydrate amount of foods 400 + 0.72 400 + 0.93 400 + 0.66 0.730
using the nutrition labeling
| think that |f.| egT sc:h‘y,‘ sweg’r, and fatty food too much, 434 + 075 475 + 046 421 + 078 0,077
the complications will rapidly occur
| think that practicing diabetic diets means eating healthy 4 4 i
meals with the calorie and nutrients needed for growth 434 £ 070 4.50 £ 0.54 429 £ 075 0.566
| think that my blood glucose will be well controlled. 453 + 0.62 463 + 0.52 450 + 0.66 0.725

if | practice the diet therapy for diabetes
Total score 26,22 + 2.88 26.63 + 2.45 26.08 + 3.05 0.759
1) Normal HbAlc level was defined as; 6 - 12y <8.0%, 13-19y <7.5% and > 19 y < 7.0%.

2) Mean * SD, Response categories used a 5-point Likert scale (High scores indicate strong agreement.).
3) Mann-Whitney U test

Table 6. Subjective norms tfoward diabetes-related dietary behaviors

HbATc Level
) Total Normal group”  Abnormal group :
Variables (n=32) (n=8) (n = 24) p-value
Normative Belief
| think ‘rhoTIcgmpIywﬁh opinions of my family (e.g. grandparents, 350 + 0957 338 + 1.30 367 + 082 0.5629
parents, or sibling).
| think that | comply with opppngof my educators 381 + 0.90 388 + 1.13 379 + 0.83 0.747
(e.g. docftors, nurses, or nutritionists).
| think ThoTIcompIywﬁh opinions of my friends or seniors who have 334+ 097 325+ 128 338+ 088 1.000
type 1 diabetes.
Motivation to Comply
| think that if | do well regulating blood glucose through insulin
injection, diet therapy, and exercise therapy, my family 472 £ 052 488+ 035 467 £ 057 0.341
(e.g. grandparents, parents, or sibling) will like it.
| think that if | do well regulating blood glucose through insulin
injection, diet therapy, and exercise therapy, my educators 456 £+ 067 475+ 046 450+ 0.72 0.436
(e.g. doctors, nurses, or nutritionists) wil like it.
| think that if | do well regulating blood glucose through insulin
injection, diet therapy, and exercise therapy, my friends or seniors 403 £ 093 400 £ 093 404 =+ 0.96 0.872
who have type 1 diabetes will like it.
Subjective norms
My family(e.g. grandparents, parents, or sibling) 1703 £ 510Y 1625+ 582 1729 £ 4.95 0.687
My educators (e.g. doctors, nurses, or nutritionists) 1750 £ 527 1850+ 6.12 1717 £ 5.06 0.564
My friends or seniors who has fype 1 diabetes 13.81 £ 6.17 1313+ 690 1404 £ 6.05 0.709
Total score 48,34 + 1456 47.88 £ 17.42 4850 + 13.90 0.913

1) Normal HbAlc level was defined as; 6 - 12y <8.0%, 13-19y <7.5% and > 19 y < 7.0%.
2) Mean * SD, Response categories used a 5-point Likert scale (High scores indicate strong agreement.).
3) Mann-Whitney U test, 4) Data multiplied Normative Belief by Motivation to Comply



108 - Al 13 gxr Aol A

2 Uehgth. el AE9) GRYREAZ o) g3lel T (4.25 + 1.05), AAF I (4.25 + 0.98)3} Bel
SFEALE Sk SH= 20 Al BE AHOE A oA QA BEEAS & 2102 vekdet, e
S AHES Bom RitfE Fduds ffs) duke ok 21(3.50 + 0.95), A8E A (3.75 + 0.92) ¢ 2>
o ARFE TFAAR A7) B Z0el i B 475 AN A BEEAYE ver,
HO® Vg B AHEE /1 gl A0 ek,

8 YL NHOTY BYTHUH AYS
6. QLB FHA 7y APl el ARl AN Aa
AP reakdl T4 TPES Table 63 2tk & Table 8% 2tk <9ko2 & ool el 24
OV, (82, G 5 S Sl welo} ez A Azbol A 57 Wl 492 el

[e)
7} (3.81 + 0.90)0] W3kor} =gataal sh= 5715 A ¥ AP wrt vl wd w2 Holdt) Tev ddxd
Y (4.56 + 0.67)Hr} 71—;(4.72 +0.52)0] ¢ =9tk ' AdEe] Tt 473 st ol
L AALQHES AAHBHE Fof| QlojA] Aol E skl 13802 UeR} ARl o R e AkS et &

f
2
>4
Ir
i
[\
o
2
o
o

el R B Al o] G2 7P Skt Qe @l AARRE 2 dtb el tisiM= B+ 3.064

O % 7P e s Belom Nt R Skl AAE af

7.3ME OIAE YN 221 AT H=thell thellM= Bt 3.78% 0% 7MY =
AN EAS] Ghd JIAE fEEAHS Table 70 & 5 HIITh

ehhich, i8] e Ausked Qe A4t

Table 7. Perceived behavioral control toward diabetes-related dietary behaviors

HoATc Level
) Total Normal group”  Abnormal group
Variables (n=32) (n=8) (n = 24) p-value
| can have a meal V\(|’rh |r1sluI|n.|nJecT|on when it is mealtime, 405 + 1057 413 + 1.46 429 + 0.91 0.9049
although | was playing with friends.
I can hoyeo balanced meal (not junk food or fast food) 375 + 0.92 388 + 0.99 371 + 09] 0.748
myself if parents cannot prepare my meal.
| can select a healthy food and have a proper amount of food 350 + 0.95 375 + 0.89 342 + 0.97 0.407

when | eat out with family or friends.

| can eat a snack for preventing hypoglycemia although it is difficutt

) 4,25 £ 0.98 4,00 £ 1.60 4,33 £ 0.70 0.830
o practice.

Total score 16,76 £ 284 1575 £ 385 1575 + 2,52 0.827

1) Normal HbAlc level was defined as: 6 - 12y <8.0%, 13-19y <7.5% and > 19 y < 7.0%.
2) Mean * SD, Response catfegories used a 5-point Likert scale (High scores indicate strong agreement.).
3) Mann-Whitney U fest

Table 8. Behavioral infention and diefary behaviors related to blood glucose control

HoAlc Level
Variobles [nTiT(;lg) NOT}OLgéTUDH Abn((),:rzogé%rOUp p-value
Behavioral intention
| intend to practice diabetic diets within one month. 4.00 + 0.62? 425 £ 0.71 3.92 £ 0.58 0.189%
Dietary behavior
| follow the diet therapy for diabetes well. 3.09 £ 0.96 3.63 £ 1.06 292 +£ 0.88 0.092
Ig?/vﬂiemriiﬁigh the calorie needed for a day prescribed 3.95 + 0.98 350 + 0.93 317 + 1.0 0.425
I have meals at regular fime every day. 3.78 £ 1.01 3.88 = 0.84 3.75 £ 1.07 0.874
| control the amount of meal when eating out. 3.06 £ 0.98 3.13 £ 1.36 3.04 = 0.86 0.767
Totfal score 13.19 £ 2.44 1413 £+ 3.14 12.88 + 2.15 0.289

1) Normal HbAlc level was defined as: 6 - 12y < 80%, 13-19y <7.5% and > 19y < 7.0%.
2) Mean * SD, Response catfegories used a 5-point Likert scale (High scores indicate strong agreement.).
3) Mann-Whitney U test



Table 9. Multiple regressions on the Theory of Planned Behavior

Variables" B p-value
Dependent variable = Behavioral infenetion?
Dietary aftitude 0.474 0.061
Subjective norms 0.236 0.336
Perceived behavioral control -0.323 0.151
Dependent variable = Dietary behavior®
Behavioral intention 0.216 0.118
Perceived behavioral control 0.549 < 0.001

1) Multiple logistic regression analysis adjusted for age and sex.
2) Standardized parameter estimate
R? = 0.311, model F = 2.350, p = 0.069
3) Standardized parameter estimate
2 = 0.553, model F = 8.356, p = 0.000

9. M W02 A

FA e Are] Sl AR wol GRadne AAE
o FEE H A= 29l0] FolelA] Slotuy] $)s) AP} A
We WA AR A A= Table 99 2
o ek A, FA 9, Q4E AFEAYS G

# A2} frofu]at gheto] gl SO Lehde,
2l 0.001)& B2 2l 2]

% L
off (B g -
=2

OL‘:_ Zﬂl&] A RIREE ] /\o].;‘g}\bqg

[e =]

yo _75_/‘}5& A3} A4 AZ, BMI] Bt z—score?}

0x.t} oﬁk{} F& FEolofA] AA 7] 9 Rt Y e
o ] AopPdandd vt e U

b 5dgre] Pt e 7HAL 191l 22%7F

WS A 3 %‘M EH%(SI 2%)7F Y%

=
o
T o R
oo = o
—101! rlo E?‘-"
o ol

o

to k32 alo
s flo .Xl

)

N
I
o
il
oZ,
&N
i
O
et
oft
PN b

)
% it
N
L —
Rl
yo 2
Ry
2
N
rlr
O
oty
ek
=
rlr B>
%N
rlo
o

oA A oA =
W Aol ad S th o R gt
Kang & 2010). &3t Jsld A
< AEEo] A g5
Al 22} 44747 tmo] A9 T the e]leo] @
AA] 2} A7+ (Choe 5 2000; Silverstein 5
2005). tZdAke] oUAIHAN &2 Brdhs - T
W =62%:16% 1 23%Q 1 o|Ux D ki A 4=

el ok 715 (2010) 3 vl wato] thA| = 3

<)
N
o,
ki
32,
rlr
o,
2 r
offt
o 2
Hir

1

=
o
rr
ko
k)
1o
N
o2t
g

-
©
usl

B r2 32 ol ot 2 By Rl ofl 30 of
4 .

N

5=

=
B
o>j
;
i
> X
OR_E
o
15
_ﬁo

1=
[
?
SN
flo

Al

e

T

¢

el - ki - 3l - oA - o4 - 109
A 19 P4 2oPadEe] P
104 WA Hot 4802 A¥tAo g ok
2k 202 ek Al el 327 B gmg
o ohaA7h 2670 dhie] At
= 27, A4 o) 7
o A7olA P JPA F 53]
9} 7HIE YA 20] Bhe 21 Choe 5 (2000)
Tl M= FARBPA LhERteh o= Basgel Aake
Jas A AAE A 79 143 Akl o
ARA AFaRW L Fg5jolo} el B75ka
im 2010) 2NIQ1E0] 7] o8] Eahs olele:
Fohar sl e Baed) Arfe S 6
Qo)E g HHEAe] w58 Eslo]
AES k= Zlo] Fasklt,
Lee 5 (2003)9] A 28 Wi
Yirshe) £k Yol o7 Aoka o
& 7107 JERGTH wbA | <4E 0] o9
*’Fﬁ}gﬁl”* HoF ah= 2ol thal
°ﬂf/} o] At th k= ?l

o
.

T o
rEilﬁln:
S, do o
'é

o

52
1> rlo 0@ fZ o of

o

1oqo_€r

d b do Ry
Fkl.g:n

o)

o
=y
—a

o o 1o ol oW Bl ¥
4 g H

2°-ti°r2L'
>

= M

0)

,\
O
-

4o ML
ulss

o

>

~

>,

r (

o
>
rr
)
FSL'
19

N

ol
o=

>

%

bk

N
ol
>
Tg L
;2

o
[} H_I
r1r
O'rr‘ M ot

L
2l
=
Yy
L%
r o

==
>
[

R

e (e M
A%%é—;}iﬁ
OW%MJEN

éOK'L%

o

rlo
1>
rulru

og & =
o2
B
i1
= iy o>
s%
_‘TL ¥
i)
‘Hj to
oy ol
NN =
_\“l
Qo £
354
3L
N 1
>3 i{i[ r
—= o
= 2,
00
o5
Mo

g
rlo

A (A}, EEAL 05%“} )8 Pl 7Pt
el Choe 5
TollM = AR A X% o] EHEHH ZAFSHA] %%S’}Xl
W)l QlofA] FAEERNE SR AN A
shckal 1% 31 Qlek (Park 2001). o] A-ellA]
Ho® A T ThEo 7150) JBE B 5
W3 tee) A7k 715 B8o] i 0
(Sllverstem 2005; American Diabetes Association
2012)& Z3star Q7] witel Al 138 g LoPdad
WAL OPFAHERE ofu 2} 7R Al e 152
b v =S e Eofof & Zlojrt, Wimvkd <l
A BE-EAH - 53] 9124, 2 2] o) 32 A3

A

1

o
— |o
o I

9

ok

o
oo

4 o

L L < o O N w U o S < : VD et 1)

O
L
i
51

& 93} ook

¢

O oﬂ,

Apalgte] B35 o2 vhebit), wheba] G
BAENA SakE 912k A% 2t

AR 5 AT AULS

¢

frod
oE
4

ol % 4 9 le] 3



110 - Al 13 a1 Sopdand

7 gPro]Rof 243 Lee & Park(2010) 2] oA-ollA
A FEEA 2L A Lol JEES nX)E= Q410|904
T o] AN FEE mAE Q10 FE YA k)
t}. 7831 Park 5 (2000) 8] Fgxs o= sk A5
ol M Fo4 o] Ao xel 7 J&S vA= 5204
0| AL, o] Aol X S v|R|= Q10 % et
U] Qi) o] e Ay AlFA ol w2 29l

Eo] Bala} F8) 4=9] 2Jo] = Qlsk A1 4=
= 3
=

b
30
£l
)

>
=

o] Ao 2 HE] 7]Q1dk A o7 AZhsl 4= Qi)
g2 Aol JIE nAE 290S FAs 4
e AR, 37 RlA AX|H WFEAHo] gz
AEA AP Fol fFov|st JEFE S v|X= Z0= ek
ol @i o] A WS At} shs AR 0=t ot
2w AR APF O R o]ojF 7FsAo] Sltkal Halskal
Aot (Lee & Park 2010), o] ¢IollA] AH 2w I
ZA9 A gol o3t A wolx ot i, 9l
AE YeEAYe vy Al g F= W
Tt 2P JEFUSE o] el T A4
At} vlzo] AAgolA o2 Aste] i sl v 5= 9l
= ijkE AL AFE = Q= 7181E Aok st

(Holli & 2003).

o] AT Hol ATHA 2 Al 18 T sopdayd
o] A, AEE, AEEe] tiete] Lokt 33 A2 A
grolEs Agsto] Jrdw ATl Y¢S A= &
0] tjal] stetsaivh= Zlo] Aloletar it 12t of
AA}] AZ 7} o270l A A7 71A] Bl A WO mA
Pdte] 71 A7) wistell AT-E At ARk #AAS
AHA3] Lopr 2] Fakglet. o] ATt A2 ptEo|7]e] Al 1
P e S AA= gy, 28sh=t] Alge] Jlar, Al 1

O

efsol & gloluh. e, A 13 Faey dobynde of
F gt Bl RSk A gl 4ol A

shAlct.

K
K
Gt ApelA A8 wi= T Pt Tl whE AlolE
al
gt

of\
ok
P
)
N
By
_>|i
ftl fo
il
2
ok
ol
HF
re
F3
=

o] A= Al 13 P AoPdande] gofx
2o thste] Lotrghct, 18] AlE
g3te] Gkl Al JIs A=
ok AT gPdARe] Bt A% 144, Gl A
T 9%, T F1713E 51dolQlh, U x4l FH)
FobE A A = 62% 0 16% 1 23% % L

I

>
=
[

to &

rO

Wl

X

12

_(>|L
oo ¥@

o

o
3T

o},

3 218 HAREA 0 7 Uk 710 7 UERG S
W3 e} T E Fox|lo] weth Jnwd
= £2 710 2 LERIAIRE, <213F2] gk
EIAZ o] galo] |32 ARES 3= 2o T3t AE s

1 ox 1»

=
= /b stk Gacthd F0A PEE A (G 2
AL, At B) ] ol Jb 2 o hebikar, 914

e GO AN AEEAGE e g% woT °
HPEE 3o HALE THA Al He

4 YT 2912 & 0]
srov], BB HPFel JPL v)HE 901 9
A8 YEEA 02 ek,

o] Q1 A3k, Al 13 ey 2obPavie] Pravhel A3
FE HspA17) SRS TR Bl G g A
T % Q= AR P AAS TR 7)3E T o)
¥ WE Jopmso] BLF A O= ALRHL o] QAT
Soluke Al 19 Fis Aobdande) A%st ot k] 4
2 poliv] MaF 71 2ARE AFohe], wek Bkt o
¥ ARE D7) e 2 TR IBE AT AL
Heltt.

el 2

2 Aol Folal 741 A 19 Facy Aol adEA 2
A ERIUT, o] Q1] £ 41 &0 w4, HEE
e VR RE BE) 2} =9y

AnE

Ajzen 1 (1991): The theory of planned behavior. Organizational
Behavior and Human Decision Processes 50: 179-211

American Diabetes Association (2012): Standards of medical care in
diabetes. Diabetes Care 35(Suppl 1): S11-63

Choe SJ, Park HR, Park DY, Ahn HS (2000): A study on the
sociopsychological factors influencing the dietary compliance of
diabetics by using focus group interview. Korean J Community
Nutr 5(1):23-35

Chun JH, Jung SB, Sohn HS (1999): Self-care and related factors in
patients with diabetes. J Korean Diabetes Assoc 23(2): 193-206

Chung SO, Song OK, Ko JM, Wi JH, Lee TH, Yum JH, Cho DK,
Son JH, Nam HW, Yoo HJ, Lee YN, Kim SG, Moon HK, Kim
ES (2000): The effects of teaching methods on the dietary
compliance and hemoglobin alc level in patients with diabetes
mellitus. J Korean Diabetes Assoc 21: 560-573

Holli BB, Calabrese RJ, Maillet JO (2003): Communication and
education skills for dietetics professionals. Lippincott Williams &
Wilkins, Philadelphia



Kang HJ, Shin EM, Kim KW (2009): Evaluation of nutrition
education for diabetes mellitus management of older adults.
Korean J Community Nutr 14(6): 734-745

Karvonen M, Tuomilehto J, Libman I, LaPorte R (1993): A review
of the recent epidemiological data on the worldwide incidence of
type 1 (insulin-dependent) diabetes mellitus. Diabetologia 36(10):
883-892

Kim KW, Shin EM (2003): Using the theory of planned behavior to
explain dairy food consumption among university female
students. Korean J Community Nutr 8(1): 53-61

Kim HS, Park CS (2003): Self-care and physical symptom by gender
in Korean type 2 diabetic patients. Korean J Women Health Nurs
9(3):270-276

Kim HY, Kang MH (2008): Assessment of nutritional status.
Shinkwang pub, Seoul, pp. 86-87

Kim JH, Kim SM (2000): A study on effects of short-term
nutritional education on diabetic pediatric patient. J East Asian
Soc Dietary Life 10(1): 21-36

Knip M (2012): Descriptive epidemiology of type 1 diabetes-is it still
in? Diabetologia 55(5):1227-1230

Korea Center for Disease Control and Prevention & The Korean
Pediatric Society (2007): 2007 Korean National Growth Charts

Lee HW, Park HS (2010): The variables affecting diabetic patients'
self-care behaviors: An application of theory of planned
behavior. Korean J Adverti Public Relat 12(4): 327-362

Lee JR (2011): Lifestyle modification and diabetes management. J
Korean Diabetes Assoc 12(4):215-218

Lee YW, Hwang WS, Choe SJ, Lee DH, Kim DH, Lee EH, Hong
EG, Noh HY, Chung YS, Lee KW, Kim HM (2003): The effect
of intensive education on glycemic control in type 2 diabetic
patients. J Korea Soc Endocrinol 18: 63-72

National Health Insurance Corporation (2012): Available from http://
www.nhic.or.kr [cited 2012 June 26]

NIDDK (2011): National Diabetes Statistics. Available from http://
diabetes.niddk.nih.gov [cited 2012 July 26]

Oh JY, Kim SB (2010): Development and effect's analysis of
nutrition education program for diabetes mellitus at community
health center-focused on individual daily energy requirements
and food exchange units-. Korean J Community Nutr 15(4): 485-
497

e

e - B - oA - 015 - 111

Park DY (2001): The effect of social support on compliance to
dietary regimen in noninsulin-dependent diabetes mellitus.
Korean J Human Ecology 4(1): 108-120

Park DY, Choe SJ, Park HR, Ahn HS (2000): A study on the
sociopsychological factors influencing the dietary compliance of
diabetics using questionnaire. Korean J Community Nutr 5(1):
36-49

Park SY, Kim HR (1994): A study on dietary compliance and related
variables in non insulin dependent diabetes mellitus patients.
Korean J Nutr27(4): 356-367

Park YS, Lee JW, Seo JS, Lee BK, Lee HS (2006): Nutrition
education and counseling. Kyomoonsa, Paju, pp. 2-4

Seo HS, Lee SK, Nam SY (2011): Factors influencing fast food
consumption behaviors of middle-school students in Seoul: An
application of theory of planned behaviors. Nutr Res Pract 5(2):
169-178

Shim WS, Hong SB, Choi YS, Choi YJ, Ahn SH, Min KY, Kim EJ,
Park IB, Nam MS, Kim YS (2006): Development of two parallel
diabetes knowledge tests. J Korean Diabetes Assoc 30(6): 476-486

Shin CH (2008): Epidemiologic characteristics of type 1 diabetes in
children aged 14 years or under in Korea, 1985-2000. Korean J
Pediatr 51(6): 569-575

Silverstein J, Klingensmith G, Copeland K, Plotnick L, Kaufman F,
Laffel L, Deeb L, Grey M, Barbara A, Holzmeister LA, and
Clark N (2005): Care of children and adolescents with type 1
diabetes. Diabetes Care 28(1): 186-212

Silink M (2002): Childhood diabetes: a global perspective. Horm Res
57(Suppl 1): 1-5

Smart C, Aslander-van Vliet E, Waldron S (2009): Nutritional
management in children and adolescents with diabetes. Pediatr
Diabetes 10(S12): 100-117

Spiegel G, Bortsov A, Bishop FK, Owen D, Klingensmith GJ,
Mayer-Davis EJ, Maahs DM (2012): Randomized nutrition
education intervention to improve carbohydrate counting in
adolescents with type 1 diabetes study: Is more intensive
education needed? J Acad Nutr Diet 112: 1736-1746

The Korean Nutrition Society (2010): Dietary reference intakes for
Koreans. The Korean Nutrition Society, Seoul




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


