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= Abstract =

Objectives: The aims of this study were to evaluate the effect of a metabolic syndrome management
program on participants enrolled in a public health center program in, Seoul, Korea for 6 months and to
analyze the changes in their life habits and risk factors for treating their metabolic syndrome.

Methods: Participants enrolled in a metabolic syndrome program at a public health center and answered
questionnaires. Their waist circumference and, blood pressure were measured and their blood was tested.
Based on the results, the participants were classified into 3 groups. Then, the center provided a metabolic
syndrome management intervention program for the individual groups and analyzed the changes in
participants' life habits and risk factors after 6 months.

Results: After the intervention, the active group, showed improved physical activity, increased eating habits
by 0.7 points, and decreased drinking and smoking; however, these results were not statistically significant.

As for the Participants' overall health status, all groups positively changed a statistically significant result.
In regard to the change in risk factors for metabolic syndrome in the active group, systolic and diastolic
blood pressure and triglyceride levels were, statistically significantly decreased, meanwhile, an increase was
found in HDL cholesterol level, waist measurement, and anteprandial glucose level; but the result were not
statistically significant. Their review rate was 19.0%; 29.4% in the active group, 19.0% in motivating group
A, and 14.5% in motivating group B.

Conclusions: Participants showed changes in some life habits and risk factors, a result still far from the
program's goal to improve residents’ health status (improved living habits and variations in risk factors); thus,

it is necessary to supplement this program for better performance.

Key Words: Metabolic syndrome, Intervention, Life style modification
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AR E 2962% F 6L T ARSI MR} 7} 13378(35.0%), 715 )E} o B7F 138
NAAE whZ 430" o]t} AT S A (36.2%) ©] A T}
27F Ak e AHAN S S AEE

2009 695 H 20109 8740l AF Auy 2 FALEE

olZo] HAXOA S2 . g dromx =4 E A Wge AatARE e BiA g S
A7) 9} @Ap]io H a5} degye HEAE S5 FAI% A A% LS
nE AR AR Aol BRAL o I oAE S Al o] & FAIF R

gurtsle) weEke Fal A7) 7194

Table 1. Definitions of variables and measurement methods

When to Measure-

Section Variables Measuring and classification
measure ment
Gender Male, female Enrollment Survey
Age Year Enrollment Survey

@ Elementary school
@ Middle school
@ High school Enrollment Survey
@ University(college)
(® More than graduate school ®Unknown
@ Less than 1,000 thousand won
Monthly @ 1,000-1,990 thousand won
income @ 2,000-2990 thousand won Enrollment Survey
level @ 3,000-3990 thousand won
(® More than 4,000 thousand won
How many days of doing below-mentioned exercise in
a weak recently?
(D More than 10 minutes of vigorous exercise
@ More than 10 minutes of moderate exercise
@ More than 10 minutes of walking?
@ Exercise for flexibility?
® Weight training?
@ More than a bottle of milk or dairy product a day
Daily @ 3~4 times of eating meat, fish, egg a day
routine for @ Eating vegetable rather than ghimchi per meal
healthy @ More than a fruit or a glass of fruit juice a day
life (® Fried food or stir-fried food more than once per
. every 2 days
D}lg[;iy ® High fat food more than once per every 3 days
@ An ice cream or a soda a day
Eating salted fish, pickled vegetable daily
) Eating regular meals 3 times a day
@0 Eating well-balanced meals
(Will be answered by @ almost always, @ normal,
@ occasionally)

Education
Demo- level
graphic
variables

Enrollment,
6 months later

Days of

activity Survey

Enrollment,

6 months later Survey

- 266 -



A, g

4

Enrollment,

roulg;ilyfor Smoking Do you smoke? D no, never. @ quit.® yes. 6 months later Survey
health 1. Do you drink alcohol? (yes, no) Errollment
. Y Drinking 2. How many days do you drink ! Survey
life . . 6 months later
Alcohol in a weak in average?
Size of Measure it between lower part of rib and iliac crest Enrollment, Measure-
waist (who standard) 6 months later ment
. . Enrollment, Measure-
hi light cloth '
Weight ~ Use scale(wearing light cloths) 6 months later ot
Heioht Heel, hip, spine and head must be attached on the Enrollment, Measure-
& gauge which is fixed vertically with wall or floor 6 months later ment
Dangerous Blood After 10 minutes of rest, measure it from right upper Enrollment, Measure-
factors of pressure  arm by automatic blood pressure gauge in chair 6 months later ment
metabolic . More than 10 hours of emptying stomach is necessary,
syndrome Tri- collecting blood from vein and analyz enzyme Enrollment, Blood test
VI glyceride e yAng 6 months later
method
High- . .
. More than 10 hours of emptying stomach is necessary,
density . . . Enrollment,
. . collecting blood from vein and analyzing enzyme Blood test
lipoprotein 6 months later
method
Cholesterol
Fasting More than 10 hours of emptying stomach is necessary, Errollment
blood collecting blood from vein and analyzing enzyme ! Blood test
6 months later
sugar method
Self-
Health evaluated Enrollment
Excellent, rmal, not good ! S
status health eellent, good, normal, not g 6 months later ey
status
0 A8 dead Al SFES EASGa FAe A8 FAL
7= 2] 2 12=3] & o= =
EH)\OX]'EQJ ﬁﬂ%%, éll:l‘ﬂ', -g?‘, =T 094 6‘]—%] %__11_} E_, 3,(]_7i01 _—g_?j% 75‘1—9\221/]— ?:S:J_ZH _g—_
2:1_701_ /\g -":—T—""_oﬂ EH:O‘H }—A}S}%W(Table 1) }1\15('“ 01_:]_"% —(:)‘]—X 9_;_3___‘:1—’ XH :g_o‘i% _5_]_ %gi -E_
AT =z O SIEL(A S AEE =
g5 SAL o (AL A, TiE’ 53t A3t
102 ol 271, §ARET, 2L TRl
A% A 1R $ER UFE SEde
A 107 FEHGAFHA N, o &FE i 1= e
AANE, AL QAR AL AR e, g P NS AR SR, e
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W= dirksS 13911 TG(Triglyceride,
‘o]s} TG'), HDL-C(High density Lipoprotein
Cholesterol, ‘¢]3} HDL-C'), FBS(Fasting Blood
Sugar, ‘o|d} FBS)E #Abstth A A 10A1%F
ol TH F o AAeA AEYE F& F
1-2% ol Afdstar S84, HDL-C % &3 Al

a9 mawdl o8 st

ko
rin
b
i
o
)
!
I+
1=
MN
)
o
rlo
1z
Mo
o
ll
1=

&
offt  qot
B
1H
n%

(SPSS INC, VERSION
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t-A —Z‘(palred t-test) =

-
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510~ = = o
AEdET T FA, =

Al Bk T

Table 2. General characteristics of study subjects

1. ST FOIKI| UHN S
2% QrchdArse) 4
F235 (31.5%),

vEE wd 437
o A75(67.6%), 7]
A HAH47(33.1%), AARIE (66.9%),

=
B
s71%o] Ba u2}47”4(34 196), ~1219178(65.9%)
o
i

o
& ot
=
rlo

M

H]Z\—é =
G 60t TP e
50t 29.7%, 40t 16.2%
ol Tt %711‘%04 Aol A= 507 7MY B
39.8%E AA|F a2 60t 24.1%, 400 14.3%
o] olflom, Fr|Folat By 60Ul7F M B
2 739%, 50t 31.9%, 70th o] 26.1%, 40th
4.3% o)A tHTable 2).

a4 Flo
2
o o> M

2. HElZE SE 671E 2o MYUE=
AA diAtS T de] S5 F 22628 0%
o] 44578 (19.8%)°] A=A A, 7697 (34.0%)

A 1,04878(46.3%)°]
71 AET BE EREAT o5 61 &
= A %x}l—‘__ A=A At

=

8(294%), 715 AEa AdlA 147
7]

O
o5 ZUH TEAY] 19%20 F 4309 o] AT
A H(Table 3).

unit : person(%)

Variables Active GCr(())rllE)ultation Motivating Group A hgéﬂgﬁ%g

Male 35 (31.8) 44 (33.1) 47 (34.1)
Gender

Female 75 (682) 9 (66.9) 1 (65.9)
Less than 30s 1099 3 (98 3 (22
40s 8 (16.2) 9 (14.3) 6 (4.3)
Age 50s 3 (29.7) 53 (39.8) 44 (31.9)
60s 36 (324) 32 (24.1) 49 (355)
Over 70s 13 (11.7) 16 (12.0) 6 (26.1)
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Table 3. Enrolled personnel each year and number of persons taking the re-test

unit : Person, %

Person for re-test

L. - o
Year Classification Enrolled personnel after 6 months later Re-test rate(%)
2009 Active Group 145 63 43
Motivating Group A 367 98 27
Motivating Group B 373 111 30
2010 Active Group 300 68 23
Motivating Group A 402 49 12
Motivating Group B 675 41 6
Total 2,262 430 19
WAEFE wel Aol BRE FREs  oEFEed 4 5o $EYS v v
670 = AHAMES vas] BW oAbSSatw AFA g se AEs A se] A4 A
s 9l mAaxE 2H g oA 56.4%, 15747 0.70Lo - 0984 = 0229 F7Fsl9d
olzHAFE T T5H oA 21.4%, AAHEFES 5= ALdsS 048YUdA 1.02¢ = 0.54¢
woy gyt 55H FAA 202%%E dASS 7 IR e, 108 o] 7= 254904 4514
@ BelE g8 unes 49 BED 2ol e = 19790 Fvledm, AA4eEe Aet
ol Hlgl 670 $ AjHAREo] =Skt Table 4). 13740l A 2.19¢ =2 0.82¢€°] F718FItHTable 5).
ol WE FAMoR felshdt AW Y
3. LHAESS T Zt2|of w2 Metgaol Ha) =5 = 0694 0964 ez 0274 S7F
) AHES(RS) oy SAA R FoshA = FUT
Table 4. Comparison of re-test rate according to the enrollment route of each group
Active Group Motivating Group A Motivating Group B
Errollment Re-test Re-test ~ Re- Re-Test -
route Iritial person 6  Re-test Initial person 6 testt Initial person 6 test rate
enrollment  months (%) enrollment ~ months rate enrollment  months
(%)
later later (%) later
Total M5 131 294 769 147 19.1 1,048 152 145
Visit for
metabolic 172 97 6.4 459 9B 214 674 136 20.2
check up
Out real
medical 122 A) 205 263 19 72 114 11 96
checkup
Visit for
periodical
medical 150 8 53 4H 28 62.2 290 2 08
check up
Refer from
other health 1 1 100 2 2 100 5 3 60
facility

-269 -



A 2447 Vbdoh g A B
&) frolak M3l QlltH(Table 6).

2382 wpwglal, S50l et

BE 24894

T BAX=

THEE 2 0.65UA Fhast 3) =
Atk olF TEE AAGT T FAHCE 57 el A dA —3—% T A7E #e
ol ats EHp 0.05). &7 et B BE 9] 129(109%) 004 #e] F 69(55%) o= 3
T Aol 28]y HasaL o T A rstglov EAHoR FoT AolE HolA =
g3k AASE, 948 5 9@ 2YeE A5 AT BN e AdAE dAl 5 T
e SAHCRE sttt A7t @] Aol 3198(233%), #E T 79
(53%)2 180%EINE Fraston FTAAHoR
D) Alsat Frojek zolE HATHP<0.001). F715-0] et
Ao de] d - 5o Asd WstEs Ay BellAe AAl &5 < A7 @y dele 2138
B A54 AEdwe AT FA7F 230004 (152%), ¥ Foll= 129@87%) o2 Fhastl ot
23712 Fotxlom, 715 At AT 241604 SAX R foldt Alols HolXi= hItHTable 7).

Table 5. Difference in exercise days

before and after intervention for metabolic syndrome by

management group unit . day
Active Consultation Group Motivating Group A Motivating Group B
(N=110) (N=133) (N=139)
Pre Post P Pre Post P Pre Post P
Vigorous 070:170 098191 0075  095:201  105:211 064 1386233  088:188 0019
physical activity
Moderate 0484137  102¢211 0015 083188  141:239 0020 088194  059:156 0138
physical activity
Walking over
. 0545302 4515298 0000 417201 398:300 0550  393:293 358304 0315
10 minutes
Flexibiity 1374258 219:208 0007  181:269 154258 0261  197£270  119+219 0001
exercise
Muscle
o 069:171 096200 0075 0654171  048t151 0337  116:232 057157 0.0M

* using paired t-test

Table 6. Difference of the eating habit score before and after intervention for metabolic syndrome

by management group unit : score
Active Consultation Motivating Group A Motivating Group B
Group (N=110) (N=133) (N=138)
Pre Post P Pre Post P Pre Post )
Bang habit 00008 037047 042 241303 2386026 0499 248:027 2444047 052

Score

* using paired t-test
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Table 7. Difference in drinking status before and after intervention for metabolic syndrome by

management group unit : person(%)
Active Consultation Motivating Group A Motivating Group B
Group (N=110) (N=133) (N=138)
Pre Post p Pre Post P Pre Post P
Drinking 12 (10.9) 6 (65 0218 31 (233) 7 (63) 0000 21 (152) 12 87 0137
Non Driking 98 (89.1) 104 (945) 102 (76.7) 126 (94.7) 117 (84.8) 126 (91.3)
Total 110 (100) 110 (100) 133 (100) 133 (100) 138 (100) 138 (100)

* using Chi—-Square

A eFE A g A Oow 7 wel oA wel ¥ 22092 238 Fregon of
FHR pel - ¥ FNEe U@ Aoz G FANOR K@ Aol wolx Uitk
v 438 gdre Bel Qe 1FY 3 (Table 8).

T 19 sFsgont B Tt 26798 &

Fohe Ao® veht el T 8549 &3 4) &9

5k edE FhE Ao Uedon BAM  A4FY duTede v AdE B Fat
o o8 AolE wolA Witk E/Fel F 7B(64%), AA FAAIE 109019 LhEhEe.
g A9 179 B SFAFE el 43259 1w Fols A4 FAA 280800
NN el Tt 3009E AASEOL BAM  WME WY SRR F gpie] FUY Aow
0@ §el% Aolg mold gtk F7)%el 4 hEdtH(Table 9).

g Bel 179 Bt £FA5E wel A 1609

Table 8. Difference of frequency of drinking before and after intervention for metabolic syndrome

by management group unit : day/per week
Pre Post t P
Active Consultation Group 1.00+0.00 2.67+2.08 -1.387 0.300
Motivating Group A 3.25+1.71 3.00+1.83 1.000 0.391
Motivating Group B 1.60£0.55 2.20+0.84 -1.500 0.208

* using Chi—-Square

Table 9. Difference in smoking status before and after intervention for metabolic syndrome by

management group unit: persons(%)
Active Consultation Motivating Group A Motivating Group B
Group (n=17) (n=25) (n=30)
Pre Post D Pre Post D Pre Post D
Never smoked 93 (84.5) 93 (845) 108 (81.2) 108 (81.2) 108 (783) 108 (783)
Ex-smoked 7 (64) 15 (136) 0129 13 (98) 25 (188) 0000 25 (181) 27 (196)  0.749
Now smoking 10 (9.1) 2 (18 12 87) 0 (0.0) 5 (36) 3(22)
Total 110 (100.0) 110 (100.0) 133 (100.0) 133 (100.0) 138 (100.0) 138 (100.0)

* using Chi-Square
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QN wAZ NFFE BRZeaPe] Eas

F1%0] AT ANAE we AdE A
A7+ 138 (52.00), @A)
ebovt el o
7t Bstel BAMOE o AolE meLh
57%e g BlAE Bl
AL 259 (883%), @A FAA 59(167%)
o kot #el Fol @A FAA} 39
(100%) 0= veht dA4 Faxtel sk 7 @
Ao vehort BAMOR FsE wsth

Mo

Xl st

AL A4 Jate o2 A9 65.69kgol A
#e] Fo& 66.18kgE FAIFLZ FsA ¥
ol o (p<0.05>, F715-o e A 62.31kg
oA 61.87kg=E Srolxlont FAIHoE folakA]
ekl F715-o] et B 62.00kgoll A 62.07kg
2 719 "zt AtH(Table 10).

slglEds A4 dEatS 87.24cmoll Al 83.14
emz SAARE FostA F718F a1 (p<0.03),
7150 AET Ae 8219cmollA] 8217cmzE W
b glloy 715 e BE 82.36cmell A
&.76en= FAAOE FoJstA 57 sHATHp<0.0D)
(Table 10).

A=A Adte] £%7] "k 132.10mmHG
oA 124.39mmHGE(p<0.001), ©]¢k7] dgte
81.08mmHG 4 78.06mmHG = (p<0.05) =4 3
FrefstAl wol Aok w715 dEt A
71842 123.98mmHGl A 123.20mmHGO &, ©
] dgte 77.22mmHGel A 76.71mmHG =
7 gislow, E7|Fe] At BY 57
12897mmHGo1 4 130.54mmHG = ©]97]
77.25mmHGo A 78 93mmHG .2 718}
AHoZ Fo3tA = &sktH(Table 10).
A=A a2 101.86mg/dLell A
T0mg/dL= 7] Wsh7h gldlon, F7]4-o

A¥ 94.83mg/dLelAl 975mg/dL=E S7F
U FAH SR folshA] ¥okom F7]5o
Bell A= 96.03mg/dLel Al 100.27mg/dL =
2 FYstA E71sFAd tHp<0.05)(Table

E o

3@ et @ b o

> o 2 flo
r%é £ re
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rlo

\S)
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Moo A

offt o
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(p<0.05),

SAA R FostA] &t (Table 10).
HDL-C= 454 A, 575 e A B

R 2EH S7F siglod By gAM o

FréfskA] @ kth(Table 10).

Table 10. Difference in risk factors before and after intervention for metabolic syndrome by

management group

Active Consultation Group

Motivating Group A

Motivating Group B

(n=110) (n=133) (n=133)
Pre Post P Pre Post P Pre Post P
V\(]f{ig?t 60691313 601841245 0047 62301951 61871919 014 62064872 6207881 0912
\(Aéarins)t Sr24+884 88141845 0030 821979 17813 0962 8236762 &76+757 0000
mc) 1321041823 12439+1400 0000 123981409  12320£1405 0463 128971618  13054¢1659 0254
m; 8LO3t1168  7806:941 0002  77.22£10.20 6714920 0484 T726+1143 89341018 0071
(I\I/E/IS)D 100862051 102702323 0619  9493t1566  9750+2801 0276 96032888 100272669 0023
(MFQ/GDD 236919944 174289214 0000 152848725  14779+9357 0423 16372+11328 1468487126 0019
(%) 3641243 Me6E1LHD 0312 522241215 53081223 0206 H454£1436 54461374 0918

* using paired t-test
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Table 11. Difference in self-evaluated health status before and after intervention for metabolic

syndrome by management group

(unit : point)

Active Group (n=110)

Motivating Group A (n=133)

Motivating Group B (n=138)

Pre Post D Pre Post p Pre Post p
Self-
evalua-

262+078 295074  0.000 2.6620.7 28077 0049 289074  313#061  0.008
ted health
status

* using paired t-test
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