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ABSTRACT

Objectives: The purpose of this study was to investigate the relations between diabetic
dietary compliance and dietary intake, physical activity and prevalence of metabolic
syndrome (MS) in type 2 diabetic patients.

Methods: Seventy five subjects diagnosed with type 2 diabetes visiting the D hospital in
Dongducheon from May 2014 to Dec 2014 were included in this study. The subjects were
divided into two groups according to their diabetic dietary compliance score (median 39);
low diabetic dietary compliance (LDDC) group (n=44) and high diabetic dietary compliance
(HDDC) group (n=31). Survey data collection was carried out by direct interview method.
The nutrient intake, food intake and KDDS (Korean's dietary diversity score), DVS (dietary
variety score) and GMVDF (grain, meat, vegetable, dairy and fruit) were analyzed using
data from the 24-recall method. Metabolic parameters were obtained from the hospital
records. Data was analyzed using Chi-square test and general linear model adjusted for sex.

Results: The prevalence of MS was 59.7% in the participating diabetic patients. The
prevalence of MS of the HDDC (39.3%) was significantly lower than that of the LDDC
(72.7%). The distribution of physical activity showed a significant difference between the
groups (p=0.006). The intakes of seeds and nuts of the HDDC were significantly lower than
those of the LDDC. Fat and vegetable fat intakes and % fat of energy in the HDDC were
significantly lower than those in the LDDC. But, carbohydrate (CHO) and potassium intake
and %CHO of energy in the HDDC were significantly higher than those in the LDDC.
KDDS and GMVDF showed significant differences between groups (p=0.033; p=0.012).

Conclusions: Continuous intervention by specialized nutritionists for long-term self-
regulation is needed for diabetic patients, and the high compliance to diabetic diet and
increasing physical activity may be effective in the prevention of metabolic syndrome.

Korean J Community Nutr 20(5): 351~361, 2015

KEY WORDS diabetes, metabolic syndrome, diabetic dietary compliance, dietary
intake, physical activity

provided the original work is properly cited.

-351-



352 - g ] AL AR o} e AR e o

N

rhu

grsSrolgk Adase] $13 aqloz
, BI9E, 1Sk, o] A A E S 52 2k g
S ShARRo] FACHEA 0 2 71 9l &
1], ZZe o] st Al 8
o, Fg o] WAEE 2005300 vl 2013&011
10.5%°14 12.8%%, 9392 7.7%N4 9.1%= A

2 Z7Vele SAlo|th 2], RS Te) AL Qs
g/do] T3k oIk Sl A o0& A A 91o] [3], ol o

.
)

ol o
Rotlo o opt
et

oy
(O]
kr

o
&
o
1=}

o o off
[e3

Lo

-

R3
o o ¥

_I
J
l

A
2

T =

Jol Soh= L It
e gt Al DH*]%?V?E’J <

Eal

o

Jpitel] Z]XH:H/\]—O]
[5]9] Al EE}E‘H Ty 2 X}%—%@S 46.9%, A&

HEQl A2 35.6%, o%**" 47.9%°1A EHA}~T¥L~

of, Fty AP AA AT EAEC] Arele] H]F]
=0 SRACh 8 Kim 5 [6]2 @3 219] 77.9%1A4
AR Sro] YeRgthar Rarskict, o] 9} o], g o
2 Qg n¥IF Wk opg} o) dH A

ANEETE GIA 07 o] Seia =

%}71@_%0 A4

AT F2A A 2 B o Ho] ek
A5 i MBS 9 5 ek skglon (7, 8] &
GFahRe] U i Akt Ffele] HHRE oA P
wo] whgs ghdo] gl 0% BaE T T, 10].

0w
o ATE FEl T r% A=) U], FE A
o, ZEAEES] AFH A é NICAS Mil“’
O e, 12] 3& 7 *‘Ahﬁﬂ =24

RV

g, g A, g4 FHAHEY s S5 EH
Pan & [14]

=
)
ojr
o
=2
i
)
C
1)
lo
—
=
o
o)
>
o
ol
1o
l&
o
rL
:L
e
)
Mo

94l ofuj & iaz S 21 At
Ao} S QN 0% g g ARFSAA o
o] 7k} B9}, Fetd ﬁmow Sule 2
Jtal A BERE FTTE A Sl
shle} tAlET e ool 2gHel 33

o= g4 151,

S 2 ), P SRl

g o
o

D

O

BN

o

o Mo r

=
g

>
M fo of

oy

r
g I o
Y rE‘ o j& _1
1> nqm
s

=
)

BN REE BNE

s
ox [
fljo
oft

o] Z QAL UL b3 Hojok gt} g2} 20139 =+
FEAF Ao W= gy <l Xlgﬂr Azge

e FAEE IS 1ol g (2], hae] A
A os gl e AR o A
Gty B SefEel, g Fo
A 0] 91501 21 o2 ol 019}
A ATARE B T TEER ¥ el g
o] AAReAAYES) Aol R A, A BB
URFEFE Bl TS o st

Ay X Y

1o R

Al R Aol AFEEA SFRA 9
Ag Fghrg el el 52 w9l gl AdxAE o Wielt
A Foll #128 TS A2 3k T A7 Fof o)
B 715 Algel w2 & 757 Fe® st o]
=9 ) AR AR el whE Aol HH g, AA|
et i Far o] AwdE dotr st AEAE )
dsto] WA TS AASRITE 2 s 20149
5€5H 2014 129704 878 w3t == 3l

29748 % ¢H

1) QUM YZN

2) NN QHANE TN
2AQ W AHE ZAR= Kim [16]3 Lee S [17]19) 94+
oM gl A¥AE Faslo] £ o] AEAE F
128502 A= Qlar, 7F £3-2 1) JeR|2 2 g8,
2) AAF AR A4, 3) B Aatee) Ae, 4) o

;g]—zﬂ, }\1/\].&]: 5) o] AIALO

S

o110 1 A g
< A, ) e 19, 8) E9
A, 10) UrEg«l Algt, 11) A4
A AF R 3 H 54 Likert 2525 283t H7fs)
At} &= 6048 WA 7Fo g AL =25 2 e A
A7t 53k SJuigick, A dpdakel Arken) 1317
o TN T GBI E VI om AAkay ndd

get 22, 6) A
g, 9) 9=
1512 AR, 12) A

111

N
i)
b

E>~4



T (397 At AT (<39) 07 B
Haigict.

Sl L &

3) oIy H TN
HolAZAK= 24X AASPE S BE] 75 19
B AR AES AL, FAT JPtel 213 4
lelo] 2abe91 % AzslaiAct. S 017) 913 4
157] 914
A7k, 2010)

o
= 3L
o] g3t ZAIGITE PUAE w4
CAN—pro (3F=93oFsts], Version 4.0 %

2 ol

(1) A#E72 kA (Korean's Dietary Diversity
Score, KDDS)

KDDS* DDS (dietary diversity score)Z =91 4]
A3 (The Korean Nutrition Society 2010)of 9=
o] Msh W o Aol dldshs S HAaw ol
AFBIE W 13, A AV AF o] H A
X7 TS v 0HS Fofsigion olF Fatste] Akt
stk B e 2T SIS 39 A 53 o
s

(2) & 2&29] 7134 (Dietary Variety Score, DVS)

Krebs—Smlth [18]& 1= slo] el Aigle)
T AEL AE TR AXYSRAL 191 B Farstol

7y AEEE 1/1001%—%@ 3t 18o= 74]& Foa, &
ATl = 2] 229l FdFE AlLEHt

(3) 218 A58 (Grain, Meat, Vegetable, Dairy
and Fruit, GMVDF)

KDDSelA 578 vl 7HA] 2rs #a% ol A4
SFA 12 Ak &5t A= 022 E/3isith o &
o] 11111% 4 918 vl 714 A3 £
A} Ha@}omH Z1& eulatal 000004 74-5- Tl 714 2]

T B HAaE nie ® A stk ovjo|t[19].

4) NN 253 (International Physical Activity Questionnaire,
IPAQ)

AA S5 S FAH O AE 9} BTt =2
ARNA AT ([PAQ S A8
= AFB] A 7Ae] e Wshe Blo R A
&, SARE, A7) 283l goba Bl ARES 2AKEL
THE AEE Bl [PAQ F b oll Aske] AAE
E%2 Metabolic Equivalent Task MET) —minutes

o] BEAI=

r' mi
Mo mo Jﬂ

<

_(

A7 A=kt 2

5) A3 ¥ TEE

AR §8 751 F BN A3 AR} A 7
el Aw

5 7 AL AT Ak X1 7 1
=A178E35] (American Heart Association) 2F Al AE =
7 (International Diabetes Federation) 2] tiAlE$-*

Fe7]5 (Harmonizing definition, 2009) [21] 914 #|A]
A ES 70 % o] gaty s Eele thehvliets]
(KSS0) 9] 7]zl wheh A oJshelet [22].

3. W

ZARE AFR 9] #4& SPSS Version 18.0 ©]-43151
o, 7} o] whek RIE (N), 98 (%), B2 X5
= P A AR R w2 2 WEgke] BAIE
Chi—Square Test$} A& R4S general linear
model (GLM) & o] &3] A&kl &4 Foid>
p<0.05014 5318t

2

-

iz
H

9.4 + 9.8ﬁl§ T/}E]"Xi":}

i AALe R A Aee] S99 398E 5 7
02 gPIRE AALQH AT 447 (58.6%) T A
QW TAHT 31 (41.3%) O Z FF3IATE 2AL A
Aro] 2 JES nwshd, AALQH AAH TS YA
(52.3%) 2] B]&o] 94 (47.7%) B} & vbA | Aake
W AT 3 (22.6%) 9] HlEo] 943 (77.4%) Hrk
sto}, rztel] f-21 421 atolE HAITH(p=0.010). =& &
A AE AbelA AR ARHETE FAa 149
(31.8%) 0.7 Ao w AT T2t 39 (9.7%) 9
H S ol 24 1 Afol& YERATH(p=0.048). L
9loll ARIARE A= AAFQHAH o] e 2fo]E Ko]
2] ekt

2 NNLH NNFAY UE BT
dhaRbe] ARk AR whE AR A
5 95 Table 29 AXSkgch, AAhARe] A1

AAF



354 - s ge] AL AR mo) Ao e

Table 1. The general characteristics of the study subjects

Diabetic dietary compliance Significance”
o p=rs)  lOveomplonee Hehcomplanee o pyaue
Sex Male 30 (40.0? 23 (52.3) 7 (22.6) 6.681 1 0.010%
Female 45 (60.0) 21 (47.7) 24 (77.4)
Age (years) 64.3+8.8% 640+ 9.1 64.7+8.4 0.725%
Disease period (years) 9.4+98 10.5+11.3 79+7.2 0.2729
Education level Less than Elementary 16 (21.3) 10 (22.7) 6(19.4) 5.249 5 0.386
Elementary 11 (14.7) 6(13.6) 5(16.1)
Middle school 17 (22.7) 9(20.5) 8 (25.8)
High school 22(29.3) 15(34.1) 7 (22.6)
College 7(9.3) 2( 4.5) 5(16.1)
More than college 2(27) 2( 4.5) 0( 0.0
Income level <100 38 (50.7) 20 (45.5) 18 (568.1) 9.187 4 0.057
<200 16 (21.3) 13(29.5) 3(9.7)
<300 6( 8.0 5(11.4) 1(3.2
<400 7(9.3) 4(9.1) 3(97)
>400 8(10.7) 2( 4.5) 6(19.4)
Family history No 42 (56.0) 25 (56.8) 17 (54.8) 0.029 1 0.865
Yes 33 (44.0) 19(43.2) 14 (45.2)
Complication No 53 (70.7) 28 (63.4) 25 (80.6) 2.538 1 0.111
Yes 22 (29.3) 16 (36.4) 6(19.4)
Self blood glucose No 44 (58.7) 29 (65.9) 15 (48.4) 2.303 1 0.129
check Yes 31(41.3) 15(34.1) 16 (51.6)
Group education No 61 (81.3) 36 (81.8) 25 (80.6) 0.016 1 0.898
Yes 14(18.7) 8(18.2) 6(19.4)
Education from No 68 (90.7) 40 (90.9) 28 (90.3) 0.007 1 0.931
nufrfionist Yes 7(9.3) 4(9.1) 3(9.7)
Smoking Non smoker 57 (76.0) 29 (65.9) 28 (90.3) 6.064 2 0.048*
Past smoker 1(1.3) 1(23) 0( 0.0
Smoker 17 (22.7) 14 (31.8) 3(97)
Drinking Non drinker 54 (72.0) 29 (65.9) 25 (80.6) 2.703 2 0.259
Past drinker 2(27) 2( 4.5) 0( 0.0
Drinker 19 (25.3) 13(29.5) 6(19.4)
1) Analyzed by Chi-square test
2) N (%)
3) Mean = SD
4) Independent t-test
* p < 0.05
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Table 2. Diabetic dietary compliance score according to the regimen practice of diabetics
Diabetic dietary complionce
Total Low compliance  High compliance p value”
(n=75) (n=44) (n=31)
1. Use of nutrition knowledge 3.2+1.22 26+1.1 41+£08 0.000%*
2. Regular meals 3.9+12 3.6+1.4 4.4+0.8 0.004%*
3. Efforts to comply with diet therapy 3.0£1.3 24+1.1 3.9+08 0.000%**
4. Constant meal amount 3.8x1.0 3.6x1.0 40+10 0.108
5. Considering the diet therapy for meal preparation 28+1.5 22+1.3 3.6x1.4 0.007**
6. Efforts to maintain a normal weight 3.1+1.3 26+1.2 3.9+10 0.000**
7. A nutritionally balanced diet (The six food groups) 23%£1.2 1.9+09 29+1.3 0.000%*
8. Efforts o control blood glucose 28+1.6 24+15 3.4+1.6 0.019*
9. Efforts fo restrict sugar intake 3.4+1.4 29+1.4 41+1.1 0.000%*
10. Efforts to restrict salt intake 23+1.5 1.9+1.2 28+1.7 0.009*
11. Efforts to restrict fat & cholesterol intake 29+1.4 25+1.2 35+1.4 0.007*
12. Efforts fo increase fiber intake 42+1.2 3814 4,7+£0.8 0.015*
Total score 37.7+£8.0 32.4+54 452+4.4 0.000%**
Median 39
1) Analyzed by general linear model (adjusted for sex)
2) Mean =+ SD
* p < 0.05 ** p<0.001
Table 3. The level of physical activity according to the regimen of practice of iabetics
Diabetic dietary compliance Significance”
Total (n=75 i i i
( ) Low C(?Tﬂ()mce High (Erc])r:nsp]h)once 2 of pvalue
Physical activity High 8 (10.7)% 5(11.4) 3(9.7) 10.074 2 0.006*
Moderate 35 (46.7) 14(31.8) 21 (67.7)
Low 32 (42.7) 25 (56.8) 7 (22.6)
Physical activity (MET-min/week) 1,407.4+1,495.9¥ 1,237.4+1,517.3 1,648.6+1,455.2 0.226%
1) Analyzed by Chi-square test
2) N (%)
3) Mean = SD
4) Analyzed by general linear model (adjusted for sex)
* p < 0.05
Tl 21421 Aol BATH(p=0.006). Whdell, 24ty 2) IYLHN(FYL UE)
AR B AAEEFS o) Aolg wAAS W ool Axtei A we ok 41F A vl
I el 2] F] Q1 Afoli= HolA| kgt Wsk AZE Table 59 AA] A

thakape] ARF A ol what A A1Fe v
LE AIE Table 4] A SITE AEe] o) 2 1 AsH
Ae W) & AE HHDL T 27tel Aol 2 o)X gkgir}
% AE AAL 1,000 g T AFTE 4L Mnd 2
3, 0] o) % AR W ST ARl Ak
QH AAHT(9.7 £ 25.2 gollA A TAHT
(15 + 3.3 9] 417l vlal o4 0% 57 trepde}
(p=0.035). 1 4ol AF2E AT T 7 3ol folg
o] 2 wolA] it

S ) R HZTE
kca) ¥ AALQ W 11 AH1T+(1,672.4 =

oA QL Afoli= HolA] ekttt oUA] 1000kcal & F¥

AR AT (1,896

437.4 kcal) 7J°ﬂ

A o] ol g Awnw, Al AolE nAHL ),
AALe ] AT ©EskE (151.0 £ 22.7 )3 2

+(1,963.5

5315 (166.6 £
mg) 33 =l
p=0.042). ¥, AALQ = # A
254 A (16.7 £
AATFe AA (217 £ 7.6 g3 ~

71g)JJr

+ 568.2 mg) AFHAFC] AAReH] 1A
21.7 93 25 (2,419.7 +
Hléﬂ ‘IT/];ﬁl_O_E %74] ‘JrE‘rME‘r(p=O.018;
Aol #A14 (26.6 *
7.1 g) /H_ﬂako] /\1/\]_011-]
22X 24 (13.6 *

1,049.4

5.4 g)ﬁﬂ"%‘)ﬂ nlel] §-04 0= A ekt (p=0.012;



356 + g GAe] AL ARG o} o)L F 7S o

Table 4. Comparison of food intake per 1,000 g according to the regimen of practiceof diabetics

Diabetic dietary compliance

Total (n=75) Low complicnce High compliance p value”
(n=44) (n=31)
Total food intake (Q) 1,458.3 £ 486.1% 1,446.0+ 480.2 1,475+ 501.6 0.958
Grain (g/1000 g fotal intake) 201.4+ 995 1944+ 85.5 2124+£119.0 0.445
Potato and Starch (g/1000 g fotal intake) 27.4+ 433 21.6+ 385 36.6t 49.4 0.214
Saccharide (g/1000 g total intake) 60+ 7.1 66+ 83 51+ 4.7 0.672
Bean (g/1000 g totfal intake) 468+ 512 458+ 50.2 483+ 535 0.857
Seeds and nuts (9/1000 g total intake) 65+ 202 97t 252 1.6+ 3.3 0.035*
Vegetables (/1000 g total intake) 355.8+151.7 3563.5+166.8 359.56+127.2 0.792
Mushrooms (g/1000 g fotal intake) 62+ 26.6 7.2+ 322 45+ 14.6 0.657
Fruits (9/1000 g total infake) 89.0+144.8 83.0+153.0 98.6+133.1 0.770
Meat (g/1000 g fotal intake) 602+ 795 72,6t 959 40.7+ 369 0.192
Egg (9/1000 g fotal infake) 19.7+ 282 19.7+ 30.1 19.8+ 255 0.675
Fish and shellfish (g/1000 g total intake) 39.2+ 46.1 455+ 51.6 29.4+ 34.3 0.308
Seaweed (g/1000 g total intake) 23+ 64 24+ 6.3 22+ 6.6 0.776
Milk (g/1000 g fotal intake) 37.2+ 67.2 30.6+ 64.3 474+ 714 0.380
Fat and ails (g/1000 g total intake) 85+ 88 10.1£ 104 61+ 48 0.126
Beverage (g/1000 g total intake) 451t 96.9 47.1£103.8 419+ 86.5 0.440
Seasoning&spice (g/1000 g fotal intake) 485t 27.3 50.0+ 30.3 461+ 223 0.950
Other (g/1000 g total intake) 01+ 07 01 09 00+ 00 0.274

1) Analyzed by general linear model (adjusted for sex)

2) Mean £ SD
* p <005

Table 5. Comparison of energy distribution and nutrient intake per 1,000 kcal according fo the regimen of practice of diabetics

Diabetic dietary compliance

Total (n=75) Low compliance High compliance p value”
(n=44) (n=31)
CIPIF (%)
Carbohydrate (%) 63.0% 9.4? 604+ 9.1 66.6 £ 8.7 0.013*
Protein (%) 17.1x 3.3 172+ 3.2 169+ 3.5 0.972
Fat (%) 22,1+ 6.9 23.9+ 6.4 19.6+ 6.9 0.012*
Energy (kcal) 1,804.0+ 4947 1,896.7+ 516.1 16724+ 437.4 0.172
CHO (g/1000 kecal) 1567.4+ 234 1561.0+ 227 1666+  21.7 0.013*
Lipid (9/1000 keal) 24.6 = 7.6 26.6 = 7.1 21.7% 7.6 0.012*
Vegetable fat (g/1000 kcal) 154+ 6.6 167t 7.1 13.6 £ 54 0.010*
Animal fat (g/1000 kcal) 9.2+ 7.6 99+ 8.9 8.2+ 5.1 0.801
Protein (g/1000 kcal) 428+ 8.2 43.1 £ 8.0 423+ 8.6 0.972
Fiber (/1000 kcal) 17.2+ 59 16,1t 6.2 18.8t 5.3 0.160
Vitamin C (mg/1000 kcal) 812+ 526 721+ 417 941+ 636 0.204
Riboflavin (mg/1000 kcal) 0.8x 0.7 0.8=* 0.2 1.0 1.1 0.190
Calcium (mg/1000 keal) 409.9t 407.5 351.8+ 160.3 4803+ 602.3 0.250
Phosphorus (mg/1000 kcal) 711.6x 156.5 6925+ 1228 738.6x 193.7 0.248
Sodium (mg/1000 kcal) 4,420.9+1,872.3 4,630.8+2,134.9 4,123.0%1,399.1 0.816
Potassium (mg/1000 kcal) 2,1562.1+ 827.8 1,963.5+ 568.2 2,419.7+£1,049.4 0.042%*
Zinc (Mg/1000 kcal) 6.6t 1.5 6.6% 1.6 6.6% 1.3 0.726
Copper (ug/1000 keal) 810.0x 219.9 818.1 2204 800.5t 2224 0.486
Selenium (ug/1000 kcal) 490+ 169 51.6+ 175 454+ 156 0.243
Cholesterol (mg/1000 keal) 1431 111.3 148.4%+ 111.5 1365t 1125 0.968

1) Analyzed by general linear model (adjusted for sex)

2) Mean + SD
* p < 0.05
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Table 6. Comparison of KDDS and DVS according 1o the regimen of practice of diabetics

Diabetic dietary compliance

Total (n=79) Low compliance High compliance p value”
(n=44) (n=31)

KDDS 3.9+0.7% 3.7+£0.7 41+£08 0.033*

DVS 1565+ 6.2 152+ 6.4 16.0£ 6.0 0.5622
1) Analyzed by general linear model (adjusted for sex)
2) Mean + SD
* p <005
Table 7. Distribution of food group intake pattern (CMVDF) according fo the regimen of practice of diabetics

Diabetic dietary compliance Significance”

CMVDF Total (n=75) Low c(;)r:ﬂ}once High c;r?rzner’alh}once ¥ o pvalue
11111 13(17.3)2 3( 6.8 10 (32.3) 19.551 8 0.012*
11110 8(10.7) 6(13.6) 2( 6.5)
11101 35 (46.7) 24 (54.5) 11(35.5)
11100 7(9.3) 5(11.4) 2( 6.5)
11000 2(27) 2( 4.5 0( 00
10101 3( 4.0 0( 0.0 3(97)
10100 3( 4.0 2( 4.5 1(32
10111 2(27) 0( 0.0 2( 6.5)
10110 2(27) 2( 4.5 0( 00
1) Analyzed by Chi-square test
2) N (%)

* p < 0.05
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Table 8. Comparison of metabolic syndrome (MS) and metabolic syndrome score (MS score) according to the regimen of practice of

diabetics
Dicbetic dietary compliance Significance”
Total (n=75) Low c{inﬂ)once High ?sgg;once 2 of  pvolue
MS prevalence No 29 (40.32 12(27.3) 17 (60.7)
7.955 1 0.005*
Yes 43 (59.7) 32(72.7) 11(39.3)
MS score 1 4( 5.6) 2( 4.5) 2(7.1)
2 25 (34.7) 10(22.7) 15 (53.6)
3 19 (26.4) 15 (34.1) 4(14.3) 10586 4 0032*
4 16(22.2) 13 (29.5) 3(10.7)
5 8(11.1) 4(9.1) 4(14.3)
Mean of MS score 2.99+£1.1% 3.16£1.0 271£1.2 0.027*9

1) Analyzed by Chi-square test

2) N (%)

3) Mean = SD

4) Analyzed by general linear model (adjusted for sex)
* p<0.05

(29.5%), 270 (22.7%), 57N ( 9.1%), 171 (4.5%) =&
Yehd whdol], 2ALe ¥ 1 AR thESFT 291S
M (53.6%), 371 (14.3%) <+ 571 (14.3%), 471 (10.7%),
N(7.1%) =X =Z VRS, 7 o 7kl f-2)8t 2ol 5 Bl
t(p=0.032). thAks9 1A /2] Haake A
o] 1015 BASIS w), AALeH AT 3.16 £ 1.0
Mz AARQH AT 2.71 + 1.2700) vla) 27 o
2 =3UH(p=0.027).
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B ATE AV ST A el AFshuA FEE e
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