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Abstract

Effects of Stress and Obesity on the Prevalence of Metabolic Syndrome
to the Sasang Constitution

Ha-Na Yu - Ho-Seok Kim - Si-Woo Lee - Bok-Nam Seo - Young-Hwa Baek”
Korea Institute of Oriental Medicine

Objectives
This study is to identify the relationship between stress, obesity and metabolic syndrome (MetS) by Sasang constitution
(SC) and to use it as a basic data for the customized healthcare system of chronic disease management.

Methods

In a cross-sectional study conducted in a rural area of the Gyeongju area in 2014, we extracted data on 1,847 people using
data from Korean medicine Data Center (KDC). The SC types diagnosed by Sasang constitutional medicine doctor. The
stress was measured by the psychosocial well-being index questionnaire, and the obesity was defined by the body mass
index.

Results

In all SC type, the stress and obesity was associated with MetS. There was a significant difference in the prevalence and
trend of MetS according to presence of stress and obesity. The prevalence of MetS was the highest in Taeumin with all
the stress and obesity, in order of Soeumin and Soyangin. Regardless SC types, the stress was associated with higher risk
of MetS in the obese but not in the nonobese.

Conclusion
The results of this study indicate that further research is necessary to the SC types for the management of the Metabolic
syndrome according to stress and obesity.
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Table 1. Group dlassification according to stress and obesity
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Group Definition
Group 1 PWI-SF<27, BMI<25 stress(-) and obesity(-)
Group 2 PWI-SF>27, BMI<25 stress(+) and obesity(-)
Group 3 PWI-SF<27, BMI>25 stress(-) and obesity(+)
Group 4 PWI-SF>27, BMI>25 stress(+) and obesity(+)
BMI=Body Mass Index, PWI-SF=Psychosocial Well-being Index
Table 2. General Characteristics of Subjects n(%) or M+SD
Total TE E Y
Variables ( N:(iS 47) (@=706) (n:SS32) (n:S 609) tor X p-value
Age(year) 64.7+11.4 63.3+10.7 65.5+11.9 65.5<11.5 0.016
Sex Men 627(33.9) 168(26.8) 252(40.2) 207(33.0) 2.29 0.318
‘Women 1220(66.1) 364(29.8) 454(37.2) 402(33.0)
Exercise Yes 433(23.4) 193(27.3) 95(17.9) 145(23.8) 15.26 <0.001
No 1414(76.6) 513(72.7) 437(82.1) 464(76.2)
Drinking Yes 953(51.6) 374(53.0) 264(49.6) 315(51.7) 1.37 0.504
No 894(48.4) 332(47.0) 268(50.4) 294(48.3)
Smoking Yes 534(28.9) 139(26.1) 204(28.9) 191(31.4) 3.79 0.151
No 1313(71.1) 393(73.9) 502(71.1) 418(68.6)
BMi(kg/m®) <25 913(49.4) 174(24.6) 397(74.6) 342(56.2) 319.60 <0.001
>25 934(50.6) 532(75.4) 135(25.4) 267(43.8)
PWI-SF <27 1400(75.8) 549(77.8) 389(73.1) 462(75.9) 3.57 0.168
=27 447(24.2) 157(22.2) 143(26.9) 147(24.1)
MetS Yes 623(33.7) 303(42.9) 117(22.0) 203(33.3) 59.49 <0.001
No 1224(66.3) 403(57.1) 415(78.0) 406(66.7)

TE=Taeumin, SE=Soeumin, SY=Soyangin, BMI=Body Mass Index, PWI-SF=Psychosocial Well-being Index, MetS=Metabolic syndrome
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Table 3. Relationship between obesity, stress and Metabolic Syndrome by Sasang Constituion

Categories none MetS X p-value
BMI <25 127(31.5%) 47(15.5%)
23. .
- (kg/md) >25 276(68.5%) 256(84.5%) 58 <0001
2 2824 217716
PALSE 27 332(82.4%) 7(71.6%) s 0001
=27 71(17.6%) 86(28.4%)
2 14 4
BMI <25 338(81.4%) 59(50.4%) 463 0001
. (kg/m’) >25 77(18.6%) 58(49.6%)
2 4
PALSE <27 313(75.4%) 76(65%) 508 0.024
>27 102(24.6%) 41(35%)
BMI 25 264(65%) 78(38.4%) 58 0001
o (kg/m?) >25 142(35%) 125(61.6%) : =
<27 313(77.1%) 149(73.4%)
PWI-SF 10 031
>27 93(22.9%) 54(26.6%) b

TE=Taeumin, SE=Soeumin, SY=Soyangin, BMI=Body Mass Index, PWI-SF=Psychosocial Well-being Index, MetS=Metabolic syndrome

100%

Prevalence of Mets (%)

20%

0%

TE

Emets £ None

Group 1 Group 2 Group 3 Group 4 Group 1 Group 2 Group 3 Group 4 Group 1 Group 2 Group 3 Group 4

SE 5Y

*Prevalence and trend of MetS analyzed chi-squared test each Sasang constitution
Group 1=Stress( ~) and Obesity(-), Group 2=Stress(+) and Obesity(-), Group 3=Stress(-) and Obesity(+), Group
4=Stress(+) and Obesity(+), TE=Taeumin, SE=Soeumin, SY=Soyangin.

Figure 1. Prevalence of Metabolic syndrome according to stress and obesity in each Sasang Constitution
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Table 4. Odds ratio for Metabolic syndrome according to stress and obesity in each Sasang Constitution

TE (n=706) SE (n=532) SY (n=609)
Group pvalue pvalue p-value
OR95% CI) n OR95% CI) n OR95% CI)
Group 1 141 Reference 290 Reference 259 Reference
Group 2 33 1.42 (0.624-3.248) 0401 107 1.19 (0.646-2.202)  0.573 83 0.96 (0.531-1.764) 0915
Group 3 408 2.37 (1.531-3.681) <0.001 99 343 (1.971-5.996) <0.001 203 3.07 (2.024-4.670)  <0.001
Group 4 124 3.98 (2.327-6.837)  <0.001 36 5.44 (2488-11.901) <0.001 64 2.77 (1.529-5.038)  0.001

Adjusted for sex, age, smoking, drinking and exercise

Group 1=Stress( ~) and Obesity(-), Group 2=Stress(+) and Obesity(-), Group 3=Stress(-) and Obesity(+), Group 4=Stress(+) and
Obesity(+), TE=Taeumin, SE=Soeumin, SY=Soyangin, OR=0dds Ratio, CI=Confidence interval

Table 4= Group 15 reference™ WA $7-2] 98
Eo] Aol B34 Group 3] Group 1°]]
18] tIARSS WA (odds ratio, OR)7} 2.37(95%
CI=1.531-3.681), Group 49 WAH] = 3.9895%
1=2.327-6837) A g AN E Group 39] UARE
2 A7} 3.43(95% C1=1.971-5.996), Group 4]
TAH)E 5.44095% CI=2.488-11.90D)Z F+2]v] &%
th AYR1S Group 3004 A9 EX}BV t
3.75(95% Cl=2.024-4.370)F 2L, Group 4914 T1
27} 2.77(95% C1=1.529-5.038)% LERT

IV, &%

BT A 2w} vg] BE YA
23te] QS A p et AT A3k Aol w

2o} gk 7 5 EE ool me} o
g2k 1] of o o
A Z7behe A% wgtk A8 AT

IR 5
o) AE
P

M3 Q) 3 el
Ho] WA, o2 Ale] T

AEste] I AolE A e

=

Fol BT AE A9} ujnko
EE]]Z:‘_ gl o} n)ulo)

7t 242}k 237, 343, 3.07
0|93, AEG A} Hulo] RIE Q= AL JA}EE

o)gith tAIES

=
=

3
¥2

). = rlr
S~
o|N
o
M
1o
i)‘
o
ki

T 2B Hrks s Ao 2o U%, Elkis
I 2E2L SHETE AT Aol St
alitk 1597 4% TG E AFA of o] A¢
el AY 2EdAs Yol SHH PR
w7, Hg o el A 2B ) B B ES
of i) EGlou, AT B2 28lH AEFXA
7} B WSS 07 2 BEo] A mE Aol

O_L,
o

O

238 DY, B APEH ALY 150 TS
BEOom, ZEQ2E /) MTEe RAEFE 9
Ao} Qo) BL 402 Ko} o5 Hue) B2

7 BLFS v,
iEEﬂiS&}H]UJOH SR EREREREEEY
ogele] uls) E9kek. ol ehe

[¢]
3

© 1>

AA|EFA o, A AE S A vt 71 F ket
El5-¢lo] Hlgkzol gas wol 2 A0 E Hojyl
P, 2B A9 Hghs B Fukek 5919 tiAL
S Bl 7MY =k, Ak vssi oy
ARl M 2EH 29} Hivte] BE QJE A4 1
AT TA F7leke A Btk 2 A7l
= A 7F e ek gol 11 ARE dAA L
Z W) ofE 9, aggle] 2Ed 29} v
o] B 7 A Al ARt Fold vt
S e S ek ATl mEW 289
& 2EHY A uhgo] Y AEY 2o thEk kol 4]
TGl T B = L}EMEP* oo A



64  Effects of Stress and Obesity on the Prevalence of Metabolic Syndrome to the Sasang Constitution

=02 g Yov], AW 2E A A

Q7 Aol HE e ALY £g2l0] 2E

2 7} we Ao ek

AEF 2 FBES AR A A

o YNSFE 38} A thE AT

A Bgele] fugol 630 71 7 ek
A

el 168%, 22521 9.1% =9

2 A7) AP BT Aud 2ot W
[} KR

oAt S U e fled, oA

7F 2ol edlolehe Ao AR HelA ZlsE
AT 23 duskaly] offrk ey AldE 2~E

rid

)]
= =
ghe) kool me} oA FEe)
)

o] Sles B, 5 A wdE S A7

Al RE# A0} Hivte] F3E wf 7b7}h W]
3.98(95% C1=2.327-6.837), 5.44(95% C1=2.488-11.901)
2 Ueht 2Eg 20} v|go] §577F HEO R e
IR A7 22 202 Ho Atk A0l
T v A 3.07(95% CI=2.024-4.670) 2.2 =
UERtTth ol¥ A5 Fote] I A 54
IS A 7] Rkl 7198 & e

27b AREE Aa,

At it
X

VI ZHAHe] =

Fgkol kel -9l 7] AT 2 AR B
dlelg] 719k k] 77}l 7% 7HhK18092) 7 4
AR ERELT] Ao FATAE
uho] © - 9] 5 7] = 7 A (NRF-2014M3A9D703

4335)] Al g ol FHHJUFU

iy

VI, References

1. Lee JM. Donguisusebowon. Seoul. Daesung Publisher.
1992:42

2. Reaven GM. Role of insulin resistance in human disease.
Diabetes. 1988;37:1595-607.

3. Lim S, Shin H, Song JH, Kwak SH, Kang SM, Won
Yoon J, et al. Increasing Prevalence of Metabolic
Syndrome in Korea. Diabetes Care. 2011;34(6):1323-8.

4. Yoo JS, Jeong JI, Park C, Kang SW, Ahn JA. Impact
of life style characteristics on prevalence risk of meta-
bolic syndrome. J Korean Acad Nurs, 2009;39:594-601.
(Korean)

5. Edie M, Kare A. Are psychological characteristics re-
lated to risk of the metabolic syndrome? A review
of the literature. Annals of Behavioral Medicine. 2007,
34(3):240-52.

6. Jeon JH, Kim SH. Depression, Stress and How They
are Related with Health Behaviors and Metabolic
Syndrome among Women Over 40Years. J Korean Soc
Matern Child Health. 2012;16(2):263-73.(Korean)

7. Funk IM, Jolles SA, Voils CI. Obesity as a disease: has
the AMA resolution had an impact on how physicians
view obesity?. Surg Obes Relat Dis. 2016;12(7):1431-5.

8. Kawachi I. Physical and psychological consequences
of weight gain. J Clin Psychiatry. 1999:60suppl 21):5-9.

9. Nam JH. Effect of weight control program on obesity
degree and blood lipid levels among middle-aged obese



10.

11.

12.

13.

14.

15.

16.

17.

18.

women. Korean J Food Nutr. 2006;19(1):70-8.
Heraclides AM, Chandola T, Witte DR, Brunner EJ.
Work stress, obesity and the risk of type 2 diabetes:
gender-specific bidirectional effect in the Whitehall IT
study. Obesity(Silver Spring). 2012 Feb;2((2):428-33.
Shin SW, Lee JH. Study on the Characteristics of
Ordinary Symptoms in Overweight and Obesity
Patients according to Sasang Constitution. ] Korean
med Obes Res. 2013;13:33-45.

Lee KS, Seok JH, Kim SH, Kim YH, Lee SK, Lee
EJ, et al. A case-Control Study on Risk Factors of
Obese Patients of Each Sasang Constituiton. J of
Sasang Constitutional medicine. 2007;19(2):94-112.
(Korean)

Yoo JH, Lee HY, Lee EJ. Perception and Ways of
Coping with Stress of Sasangin. Korean J Adult Nurs.
2003;15(2):173-82. (Korean)

Hong JW, Kim DH, Park WS, Seo I, Jang SJ, Kim
JY et al. Collection of Health Statistics and Standard
of Measurement. Korean Society For Preventive
Medicine. pp.134-5.

Chun KH, Jon DI, Hong HJ, Jung MH, Hong NR.
The effect of Resilence on Subjective Stress of
Employees. J Korean Assoc Soc Psychiatry 2016;21(2):
94-100.

The results of this study indicate that further research
is necessary to the SC types for the management of
the Metabolic syndrome according to stress and
obesity.

Grundy SM, Cleeman JI, Daniels SR, Donato KA,
Eckel RH, Franklin BA, et al. Diagnosis and
Management of the Metabolic Syndrome: An
American Heart Association/National Heart, Lung,
and Blood Institute Scientific Statement. Circulation.
2005;112(17):2735.

Cohen BE, Panguluri P, Na B, Whooley MA.

19.

20.

21.

22.

23

24.

25.

26.

HNYuetal. 65

Psychological risk factors and the metabolic syndrome
in patients with coronary heart disease: Findings from
the Heart and Soul Study. Psychiatry Res. 2010;
175:133-137.

Chandola T, Brunner E, Marmot M. Chronic stress
at work and the metabolic syndrome: prospective
study. BMJ. 2006;332:521-525.

Ervin RB. Prevalence of metabolic syndrome among
adults 20 years of age and over, by sex, age, race and
ethnicity, and body mass index: United States, 2003-
2006. Natl Health Stat Report. 2009;13:1-7.
Heraclides A, Chandola T, Witte DR, Brunner EJ.
Psychosocial stress at work doubles the risk of type
2 diabetes in middle-aged women: evidence from the
Whitehall 1T study. Diabetes Care. 2009;32(12):
2230-5.

Heraclides AM, Chandola T, Witte DR, Brunner EJ.
Work stress, obesity and the risk of type 2 diabetes:
gender-specific bidirectional effect in the Whitehall
II study. Wiley Online Library. 2013;13(1):33-45.
Kim EY, Kim JW. A Clinical study on the Sasang
Constitution and Obesity. Journal of Sasang constitu-
tional medicine. 2004;16(1):100-111.(Korean)
Chang JY, Kim KS, Kim BS. Study of on Academic
Stress Responses According to Sasang Constitutions
of Oriental medicine College Students. J of Oriental
Neuropsychiatry. 2012;23(3):77-88.

Moon SH, Sin SH, Kim HJ, Kim JY. A Relationship
of the Obesity and Body Composition Analysis by
Sasang Constitution. Journal of oriental rehabilitation
medicine. 2002;12(4):51-60. (Korean)

Oh HW, Koh BH, Song IB, Lee EJ, LEE JH. A Study
on the Prevalence and Risk Factors of the Metabolic
Syndrome according to Sasang Constitution. Integrative
medicine Research. 2015;4(1);92. (Korean)



