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Prevalence of the Metabolic Syndrome and Its associated
Factors among Elders in a Rural Community

Kim, Bongjeong

'Department of Nursing, Yeoju Institute of Technology, Yeoju, Korea

Purpose: The purpose of this study is to identify the prevalence of the metabolic syndrome (MS) and factors asso-
ciated with it among elders in a rural community. Methods: Data were collected from 683 subjects with a ques-
tionnaire, physical measurement, and blood test. The prevalence of the MS was determined by AHA/NHLBI and
waist circumference cutoff points for Koreans. Results: The prevalence of the MS was 50.5% in total (41.6% in
men, 56.3% in women) while the prevalence of 5 metabolic risk factors was 67.7% for elevated blood pressure,
51.0% for low HDL-cholesterol, and 50.2% for abdominal obesity. Risk factors associated with the prevalence
of the MS included family history, BMI, and physical activity; significant factors associated with that of metabolic
components included family history, BMI, smoking, drinking, and physical activity. Especially, a higher BMI was
a strong risk factor of the prevalence of abdominal obesity as well as the MS and its components. Conclusion:
The findings indicate that nurses should care for elders based on each metabolic component regarding its preva-
lence level and concentrate primarily on reducing elevated blood pressure, low HDL-cholesterol by controlling
the main risk factor, abdominal obesity through lifestyle modification.

Key Words: Metabolic syndrome X, Aged, Obesity, Rural population
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kurtaran, Janssens, & Petrovic, 2009; Galassi, Reynolds,
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(Lim, Lee, & Park, 2005).

American Heart Association/National Heart, Lung, and
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BMD ¢} 5509 AASE 55 SO R SF 555
Z3AA H =2 A0 2 YERFTHKCDC, 2007; Kim, 2009;
Lee, 2012; Lee, Jung, Park, Rhee, & Kim, 2005; Lee &
Kwon, 2010; Lim et al,, 2011; Park, Oh, Cho, Choi, &
Kim, 2004).
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t}. EE 9] 7]+ Cohen?] FE 5% F2]0 W& G*Power
3.1.3 =2 I3 (Faul, Erdfelder, Buchner, & Lang, 2009)
< ol-83t 5% FrelEdt 80% A8 Y B RAXE IFE
N A g BTG 152 hol AEWE ) Ha Er=]
T 64402 B AFolX B F7]= olF F53Tt

3. g7

D oA E JD7E

B ATto)|A+= 2001d v]= National Cholesterol Edu-
cation Program Adult Treatment Pannel (NCEP ATP) III
E 71RO E AHIAES FEAmATe /IFE T 5EY
Aol ID71ES 4% AHA/NHLBI®] 7]&(Grundy et
al,, 2005)3 B0 AJst7] 18 20059 than]Rket
3)ofA A F=lolAl AEe sleEd e ARk
ok 57 1A D71 1) Rk sl st gk
> 90 cm, o7} > 85 em, 2) AFAHAEES: 5 SEA
">150 mg/dL, 3) A High-density lipoprotein (HDL) &
28283 dF HDL-C 32 <40 mg/dL, oJA+<50 mg/
dL, 4) g >135/85 mmHg == FEAH, 5)
e FEEZ>100 mg/dL T FEX 7 F2l tigAlo]
o} 7} 7| skt diiks S AEAt
ol ool Sh= Aoz A, 7l 7| F 3714 o)

o] SiFEA hAFF T2 Aekstgiet.

2) AAAS 2 BYSA

AVFE Wy} e 2atg o g Alke e e oA
ZAJ3slnt. AAI(DS-102 JENIX, Korea)e] %97 RAS
gk T A AA|ofl A EEEA], JHel, 5, HEle] SR
AZA Aol AEE JEHE FE2L Hu A WS
HEE g Aejodlx 25473 & A=0.1 cn)7HA] S338H3
th. AlF2 ASA(ENIX, Korea) o] 945 &elIg 5 A7]
22 g2 W A5 3 2] (0.1kg) 7HA] 733t
ElEdle At SHlA npA e} 529 stdt =5
Aol At F9lo] F1t Al #& Uil deiolx] E4t
(Green-Zone, Korea)E o]g3lo] O] E 24| ¢4 Ax
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AR 20119 39 297 79 307H4 skglen, Y
T HARIg 2| ks BARIE o] AAAIS 2 EUSH,
N} Aol g AR AAlsto] =538ttt

At He g $lsto] Apdel] A7E4S S13] A3t
AL A 53 E A2 28 vlE] Assler, A
ot ArEAR Aitede] S8 S A
Aol Ao ol ekt Aol FoI3 o
ol AR Po] FIH ARAZ Aol Wk B
AEAZ AAalglon], AREA} Fol AilAS 2 P
= At

AAEAAL SPSS/WIN 15,0 Z2 338 o] 835irt. it
o] A8 WAFTT NP4 T TURS BERS
gl QATEHA S ARG U YAETE L of
AFET ABAA 8B Fole FlolAF HL Adst
glor], Fholalg AN foldt aelow el q17st
2 54, 4B 207 dAETE © TR 999
o] B ALY SRS A, S
9] T34 438 Fst7] $81e] variance inflation factor
(VIS 2451900, RE SUuise] VIEZH 103-1892
A AV} ghe-S Srelsklnt.

1. HASE2 2 JHE tASEE Hedxt RYEE
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Jot ol R
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570 AR S 1A IAte] ool me FHEE2 1A
23 "k FHEC] 67.7%, AHDL-ZH2EHEdF0]
51.0%, E5H]Rko] 50.2%, d@/dsol 40.4%, g A
o] 39.7% <=olct. FAte] AT HAIA FHES
s 58.3%, s 43.1%, AHDL-FE2HEHF
39.1%, HFH|RE 38.1% ol o, ozl 1At -/
B2 9F50] 73.7%, AHDL-ZY2HZ3 3 58.7%, &=
Baluk 58,00, AFAAA L 41.0% 0.2 =gkt Ak,
AHDL-Z2H 2B E28F, E5HT 8 E 0] gt H|
3 o427} ZJdH(Table 1).

AT 9802k 2 ES AR A, gAET 9
ARIALE 371 o) B8l ol tirie S &2 A
o Aol A= 50.5%, HARE 41.6%, o= 56.3% = WEksE
ot ARUA FES U BAg didRE 18.7%, 27l
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o

22.5%, 370 25.9%, 471 16.8%, 571 7.8%= 3712 7}
2 7397t 718 =90k A8jAAE VN o), 270 o), 370
o, 470 o, 57| BFE 7HAAL Qe wES wAtelA
= 747} 85.8%, 62.2%, 41.6%, 19.1%, 6.4%93.0.™, oIz}
M 242 95.7%, 80.1%, 56.3%, 28.2%, 8.7%% ojzlojA
o =7 VERstTh A 3047t 07191 A= 2 At
7} 14.2%, AZR= 4 3%2 FAPE O] =9tk (Table 1),

2. Qlrely Edut S WE tASeE REE xio|

QT EAol wp2 AT A ES AY, 7159,
BMIol|A] f-2Jgt ztol7} it AddellA] ofzte] diaks$
T FHEES 56.3%= Ak 41.6%ETt SAX O R frofs)
Al e Ao g Yehgthx’=13.433, p<.001). AHelAE
85~90412] FHE0] 66. 7%= ThE AF || vl =kot 5
AR o2 oA Bgkom WEFFAME AT &
HEo| 2F o5} 52.4% % FE(37.8%), 1LZE o]4H47.9
9%) K}k Eotot BAA o2 foshA]| goktt, AE e 2
7H Aol W gAEET - E Aol figint. 7t
ZHoME 18Y, T, AFES, HEF 59 71520 9)
£ A AT fEE0] 59.1%E 7150 gl
A1) 44 7%KTH frolshA =th’=12.091, p<.001).
BMI 25 kg/m” o3 w]ukel thadate] XSS 8
70.7%= ¥]gko] obd gl dAle] 35.0%KC} Hl$- =9kon &
AA oz Folalgdrhx’=84.313, p<.001).

AZGTe] 2 dr ST THES AASF AT
Frefgt Zfol7t ol Ao 2 vERgth, F-elA HlFARK52.5
%) R AA| FAAH49.4%) ol ¥l ZAFARKE2.7%) 9]
o] o ygtoy} BAH o fofshA] ghgton, S5l
AE 18] 253 57k o), F 23] ol v e 9 H 2T
A HEo] 44.6%% H]SFT2] 53.0%, ¥k
9] 45 5%3 T} Yok o} EAH 0 2 f-o]3tk 2ol 7} gl
AAGF A= 13] 3052 o, T 5Y o] & A
AT AT A ES 43.0%E, 59 vgke] u| A
AT 53.9%1T} Ygrom(x*=6.009, p=.012) SAHL
2 o3k xpo)7} gdck(Table 2).
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Table 1. Prevalence of Each Risk Factor of Metabolic Syndrome and Clustering of Risk Factors of Metabolic Syndrome

Men Women Total
Risk factor Defining level (n=267) (n=416) (V=683)
% % %
Abdominal obesity Waist circumference 38.1 58.0 50.2
Male >90 cm, Female > 85 cm
High triglycerides >150 mg/dL 37.7 41.0 39.7
Low HDL-C' Male <40 mg/dL, Female <50 mg/dL 39.1 58.7 51.0
Elevated blood pressure >130/85 mmHg or medication 58.3 73.7 67.7
Elevated fasting glucose >100mg/dL or medication 43.1 38.7 40.4
The number of risk factor
0 14.2 4.3 8.2
1 23.6 15.6 18.7
2 20.6 23.8 225
3 225 28.1 259
4 12,7 19.5 16.8
5 0.4 8.7 7.8
>1 85.8 95.7 91.8
>2 62.2 80.1 73.1
>3 41.6 56.3 50.5
>4 19.1 28.2 24.6
5 6.4 8.7 7.8

T High-density lipoprotein cholesterol.

7t 1 dAtel] whet xpol7k Qigiet. AEe B g,
AHDL-Z2Y=E285 7188, s B8 Afol7t
A=, oJAhe] BrRujuke. 58 196(x*=24.698, p<.001),
AHDL-ZHAHEE S 58.7%(x*=24.171, p<.001), &
QMEL 73 7%(*=16.819, p<.001)E ‘dAje] Huin|ut
38.0%, AHDL-ZEXHEET 39.1%, Bds 58.3%H
ot frolabl okt nE AT Pds FHEES 9
ol whe} fr-ej3k zhol7k giiet. AN E s A E
(¢’=6.428, p=040)°] 65~74417} 43 7065 75~84] 34.4%,
85~9041128.7% Rt} f-2oJsHA| O £} wsTE, AEY
), 7ol w2 di s A8AA 88 Aol
= Qs Ao Uit 7S Aehisa g
% Bl o3 o7} Aok, 7HEFo] 9l A
o] Hoaks FHES 73.9%% 715l gl Al
63.8%ET} 2o M (x*=6.578, p=.010), 7}EHo| gl o
Azte] ik FHEL 51.0%2 71530 gl tiAdAte
34 3%ETt olahAl o] EYTHx*=16.956, p<.001). BMI
T 5719 A dASFE 98U A8 E BTelAM &
2|3} ie}. BMI 25 kg/m? o)) kel o ahe] H5u]
Bhe 79 196(x*=174.367, p<.001), AFAL 47.5%
(*=12.459, p< 001), AHDL-ZH2H EHZL 61 4% ('=
21,546, p<.001), BYAEE 79.5%((x*=32.209, p<.001),

b0 46 1%(¢*=6.721, p<.001)& BMI 25kg/m? 1]
Tho] u|vto] ohd tdAte] fHEEC] 242} 27.7%, 33.8%,
43.1%, 58.6%, 36.0%21 AR} =94c}.

AL ET| 2 7 AT AFAA R ES 2Ho]
2 HH 592 ERvnk "o R Eel el xolt
A7t HF-ARLe] BT HE 0] 55.0%2 RS- ARk
Buguk 85 34,1080} E9kom(x*=16.178, p<.001),
13- A7 2] Ee s FrEC] 71.3% = dAE Al F9t
2 FHE 57.3%E0 EUTH=9.662, p=.008). SFE
AHDL-ZY2H 2859 @35 T Eol fralgh 2ozt

=9

AJct v gFALe] AHDL-ZFe2H EEF FrHE°] 56.9%
2 Aduke2xa) 38.0%, 19 H-2FAe] 41 1%KL} S-2lsHAl

E=9ko M (x*=19.483, p<.001), LIFLFAt] A4
THES 53.6%=2 Bl TA 2 duk32k9] 40.9%, 34.5%
B} E=9hth(x’=6 433, p=.040). AATE AHDL-ZE|
HEd%S fHEd o 2ot JAEul(c*=4.374, p=
.036), 13] 304 o3, F5¢Y o] T = AASE AT
2 AHDL-ZHZHEEF FHEC| 45.1%=2 1T
54.0%, ¢l vlal frolabA] wgkown, EXu|wia Ay
THES AAGF AdTto] r| iR T Wekon B
o2 folatA| e drH(Table 3).
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Table 2. Difference of the Prevalence of Metabolic Syndrome by Demographic and Lifestyle Factors (N=683)
Metabolic syndrome 5
Variables Characteristics Categories X P
No (%) Yes (%)
Demographic Gender Male 58.4 41.6 13.433 <.001
characteristics Female 438 56.3
Age (year) 65~74 48.8 51.2 2.239 .326
75~84 52.1 47.9
85~90 33.3 60.7
Education " < Elementary school 47.6 52.4 5.660 .059
Middle school 62.2 37.8
> High school 52.1 47.9
Marriage I Married 50.6 49.4 3.659 .161
Widowed 44,7 55.3
Divorce/separated 80.0 20.0
Family income " <100 51.9 48.1 4,762 1190
(10,000 won) 101~200 41.3 58.7
201~300 51.8 48.2
>300 455 54.5
Family history " No 55.3 44.7 12,091 <.001
Yes 40.9 59.1
BMI (kg/m?) <25 65.0 35.0 84,313 <.001
>25 29.3 70.7
Lifestyle factors SmokingJr No smoker 47.5 52.5 3.809 .149
Ex-smoker 57.3 42.7
Smoker 50.6 49.4
Drinking No drinker 47.0 53.0 3.632 .163
Usual drinker 54.5 455
High risk drinker 55.4 44.6
Physical activity No 460.1 53.9 6.069 .012
Yes 56.4 43.6

TNo answer excluded; Family history was defined as the presence of hypertension, diabetes, and cardiovascular disease.
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Table 3. Difference of the Prevalence of Each Metabolic Risk Factor by Demographic and Lifestyle Factors (N=683)
Metabolic risk factors
. Elevated Elevated
Variables Characteristics ~ Categories Abdorr}lnal .Elevatgd Lou) + blood fasting
obesity triglycerides HDL-C
pressure glucose
% % % % %
Demographic ~ Gender Male 38.0 37.7 39.1 58.3 43.1
characteristics Female 58.1 41.0 58.7 73.7 38.7
X 24,698 .595 24,171 16,819 1.114
02) (<.001) (.440) (<.001) (<.001) (.291)
Age (year) 65-74 51.2 427 49.3 66.1 43.7
75-84 49.3 33.5 53.1 70.4 34.4
85-90 7.5 40.0 73.3 80.0 28.7
x° 1.964 5.068 3.853 2.305 6.428
(§2)] (.375) (.078) (.146) (.3106) (.040)
Education < Elementary school 51.7 39.6 52.6 80.0 40.8
Middle school 43.8 37.5 39.7 58.9 36.5
> High school 43.8 425 50.7 67.6 425
X 2.835 380 4,234 3.076 .635
§2)] (.242) (.827) (.120) (.215) (.728)
Marriage Married 49.5 38.7 49.5 60.9 43.6
status Widowed 52.1 44.0 55.4 71.8 31.8
Divorce/separated 40.0 40.0 60.0 40.0 20.0
X 542 1,489 1.887 3.164 8,252
(62)] (.763) (.475) (.382) (.206) (.051)
Family income <100 49.0 37.8 50.9 68.0 39.2
(10,000 won)  101-200 52.0 44 4 47.6 69.0 46.8
201-300 49.1 45.5 54.5 63.6 33.9
>300 54.5 424 57.6 60.6 455
x° 662 2,715 1.424 1.274 1.424
§2)] (.802) (.438) (.700) (.735) (.700)
Family history No 46.9 37.1 48.0 63.8 34.3
Yes 54.7 447 51.6 73.9 51.0
x* 3.323 3.295 674 6.578 16.956
02) (.068) (.069) (.371) (,010) (<.001)
BMI (kg/m?’) <25 27.7 33.8 43.1 58.6 36.0
>25 79.1 47.5 61.4 79.5 46.1
X 174.367 12,459 21.546 32.209 6.721
¢2) (<.001) (<.001) (<.001) (<.001) (.010)
Lifestyle Smoking No smoker 55.0 39.6 53.4 71.3 39.0
factors Ex-smoker 41.9 40.7 43.1 60.7 39.5
Smoker 34,1 39.8 47.0 57.3 49.4
x° 16,178 044 4,691 9.662 3.255
(§2)] (<.001) (.978) (.096) (.008) (.199)
Drinking No drinker 52.9 41.0 56.9 67.1 40.9
Usual drinker 45.4 34,4 38.0 69.7 34.5
High risk drinker 41.8 44.6 41.1 67.3 53.6
x° 4,421 2.863 19.483 .383 6.433
§2)] (.110) (.239) (<.001) (.826) (.040)
Physical No 52.7 423 54.0 09.7 39.3
activity Yes 45,1 34.7 451 063.9 427
x* 3,222 3.304 4.374 2.079 623
§2)] (.073) (.069) (.0306) (.149) (.430)

T HDL-C=high-density lipoprotein cholesterol.
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oA 1.9918](95%CI: 1.427~2.778), Bl-&AA}ol| ]3] AR
ZFAR A 2.501H1(95%CIL: 1.076~3.908) =rom, H]-S
FA 2 D FSFARG Au2FAtelA 0.5118](95%CI:
0.336~0.778) it} St i Agglo s A,
715, BMIR HAjol] Hls)| ofzjollx] dbds 880l
2.0624(95%CI: 1.234~3 444), 7}E2 0] QI= 73-9- 1.628H]
(95% CI: 1.126~2.355), H|RRI ti/dAtol|A] 2,553 (95%CI:
1.763~3.697) =7 eIt @975 7 sl s =
71549, BMI, 57909, s 8982 71590 3l
= iAol 1.93580(95%CT: 1.355~2.625), B]qkel thit
ZFflA] 1.60681(95%CI: 1,150~2.243) =9kom u|-2-Fa}
of gl dwkFAte] s FHEAEL 0.65181(95%
CI:0.426~0.995) Y3kch(Table 4).

= o

AT AT, AT T ES A7 56. 3% EAt 41.6
%HTH Z=orom, AR o2 50.5%%ct. ol & A7l F
U JA7|EE A3 A37) SRIAGGEFZALNA 2]
et 704 ol =919 diAS R FHES EAL 35.9%, o
2} 55.1%(KCDC, 2007), Al47] N3 QYA A E E
2 AE3E 654] ol d :=%le] AT e A 417
%, oJ=} 63.29%(Lim et al., 2011), QFF 3 2|92 704] o]
& AT 8 E] FA 30.2%, oAb 50.8%(Lee &
Kwon, 2010)Q1 Z3} vl=atAY thd & oo,
ofzte] fHEo] AT 28 AL FUsaitt. i diat
ST AP FTHES AAH R s FHEEC]
67.7%= 7V E9ka1, AHDL-ZE| 28 28 3(51.0%), 25
HITH(50.29%) 2] FrE©] 50%E Hol AT F2 ¢
AT, FF A9 T B =2 o g Leet
Kwon (2010)¢] d7-dA= d¢aks, AHDL-Z92H S
BF, BRUE 0w ¥ ATsh AXstlom, s, B
FHRE Fo] T A =Rl AR FHEE Aol 2
Al Z1ofsh= fddA= SAEAT. e A% A T
7kehs S 7S & ATtellx oo A B E
o] 73.7%= 71 =7 vehd o= % A77H el
AARIT7H B2 §& A 5433 A e AEE vt
3= A2 Al ErhLim et al,, 2006). x=919] 189ke
SRR A AEBES APEHRS &Sk 220(Do-
minguez & Barbagallo, 2007; Gause-Nilsson, Gherman,
Kumar Dey, Kennerfalk, & Steen, 2006; Shin et al., 2009)
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Table 4. Factors Associated with Prevalence Risk of Metabolic Syndrome and Metabolic Risk Factors

Metabolic risk factors

Metabolic
syndrome

Elevated
fasting glucose

OR

Elevated
blood pressure

OR
1.000
2.062

Elevated Low
triglycerides HDL-C

Abdominal
obesity

Categories

Variables

95%CI

95%CI

OR 95%CI OR 95%CI
1.000

95%CI

OR
1.000
1.444
1.000
1.422

95%CI

OR

Male

Gender

1.000

1.000
2.280
1.000

1.000

0.737 0.447-1.214

1.234-3 444**

1.357-3.831™*

1414 0.843-2.373

1.000

0.821-2.542

1.618 0.953-2.748

1.000
1.914

Female

1.355-2.625**

1.000
1.935

1.126-2.355*

1.000
1.628
1.000
2.553

1.190 0.849-1.667

1.000
1.991

1.347  0.964-1.880

1.000
1.752

0.968-2.090

1.334-2,725%*

No
Yes

history

Family
BMI

1.150-2,243*

1.000

1.606

1.000
.893

1.427-2.778** 1.763-3.697**

1.258-2.441*

6.978-15.043"*

1.000
10.245
1.000

3.103-6.243***
0.791

1.000
4.402

<25
>25

(kg/m?)

Smoking

1.000 1.000

1.000

1.000

No smoker
Ex-smoker
Smoker

0.506-1.578
1.299 0.702-2.403

1.577  0.880-2.825 1723 0.953-3.116 0.996 0.556-1.783
0.805 0.431-1.505

1517 0.810-2.841

0.413-1.514

1117  0.610-2.044
1.619 0.843-3.107

2.051

0.579

1.076-3.908*

0.281-1.193
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confidence interval; HDL-C

No
Yes

Physical
OR=0dds ratio; CI

0.665 0.469-0.944* 0.728  0.515-1.029 0.809 0.561-1.166 1.157 0.820-1.631

0.486-1.072

high-density lipoprotein cholesterol.

activity

*p< 03; *p< 01; **p< 001,
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