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Abstract

Inverse Association and Differences in the Distribution of Metabolic Syndrome
and Cold Hypersensitivity in the Hands and Feet According to Sasang Constitution

Kwang—Ho Bae - Ki—Hyun Park - Siwoo Lee”
KM Data Division, Korea Institute of Oriental Medicine

Objectives

This study aimed to examine the differences in the distribution of metabolic syndrome(MetS) and cold hypersensitivity
in the hands and feet(CHHF) according to Sasang constitution, and to determine whether CHHF and MetS have an inverse
association.

Methods

MetS and its components, CHHF, Sasang constitution data from 1,998 participants in the Korean medicine Daejeon Citizen
Cohort study(KDCC) were obtained. The participants were divided into a non—CHHF(n = 1,270, 63.6%), intermediate(n
=220, 11.0%) and CHHF(n = 508, 25.4%) group according to the thermal sensitivity questionnaire. Sasang constitution
was diagnosed by Korea Sasang Constitutional Diagnostic Questionnaire(KS—15). One—way ANOVA and the chi—square
test were used for participants’ general characteristics and thermal sensitivity and MetS related factors. ANCOVA and
logistic regression were used to compare the differences and the odds ratios(ORs) for MetS and its components.

Results

The MetS and CHHF prevalence rates of the Taeeumin, Soeumin, and Soyangin were 27.6%, 3.8%, 7.7%, and 18.3%,
42.3%, 26.4% respectively. The ANCOVA for MetS components showed that the waist circumference was significantly
lower in the CHHF group as compared to the non—CHHEF group in total and Soyangin. The logistic regression for MetS
prevalence showed that CHHF had a significant inverse association in total(OR = 0.611) and Taeeumin(OR = 0.521).

Conclusions

The MetS prevalence had the highest in Taeeumin, followed by Soyangin and Soeumin, while the prevalence of CHHF
was highest in Soeumin, followed by Soyangin and Taeeumin. In addition, it was confirmed that CHHF and MetS had
an inverse association independently.
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Table 1. Participants’ General Characteristics

Taeeumin Soeumin Soyangin Total p—value post—hoc
(n=1,017) (n=397) (n=584) (n=1,998)
Sex Male 374 (36.8) 76 (19.1) 160 (27.4) 610 (30.5) <0.001
Female 643 (63.2) 321 (80.9) 424 (72.6) 1388 (69.5) <0.001 -
Age (years) 43.917.1 45.216.4 44.516.7 44.3+6.8 0.005 SE>TE
Height (cm) 163.2£8.8  161.2+7.4  162.5+7.7 162.6%8.3 <0.001 TE,SY>SE
Body weight (kg) 71.7+12.0 53.8+6.9 60.0£8.2 64.7+12.5 <0.001 TE>SY>SE
Body mass index (kg/nf) 26.8+3.1 20.6x1.6 22.6%x1.9 24.4+3.6 <0.001 TE>SY>SE
. < High school 369 (36.3) 139 (35.0) 215 (36.8) 723 (36.2)
Education - - 0.843
> University 648 (63.7) 258 (65.0) 369 (63.2) 1275 (63.8) -
Mxital stats W%thout spouse 154 (15.1) 55 (13.9) 74 (12.7) 283 (14.2) 0.386
With spouse 863 (84.9) 342 (86.1) 510 (87.3) 1715 (85.8) -
Not drinking 345 (33.9) 178 (44.8) 198 (33.9) 721 (36.1)
Drinking Former drinker 33 (3.2) 26 (6.5) 17 (2.9) 76 (3.8) <0.001 -
Current drinker 639 (62.8) 193 (48.6) 369 (63.2) 1201 (60.1)
Not smoking 767 (75.4) 344 (86.6) 479 (82.0) 1590 (79.6)
Smoking Former smoker 109 (10.7) 15 (3.8) 39 (6.7) 163 (8.2) <0.001 -
Current smoker 141 (13.9) 38 (9.6) 66 (11.3) 245 (12.3)

Results are presented as n (%) or mean % standard deviation.
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Table 2. Participants’ Thermal Sensitivity and Metabolic Syndrome Related Factors

Taeeumin Soeumin Soyangin Total p—value post—hoc
T3 (ng/ml) 108.7+24.3 103.2£19.1 106.6x26.0 107.0£24.0 0.001 TE>SE
T4 (ng/ml) 8.1£1.6 8.1£1.5 8.0x1.7 8.1+1.6 0.909 -
TSH (uU/ml) 1.7+1.2 1.9£1.3 1.8%£1.8 1.8%x1.4 0.154 -
Thermal Hands score 4.5%1.9 3.2%+1.8 3.9%£1.9 4.1%1.9 <0.001 TE>SY>SE
sensitivity Feet score 4.0£1.9 2.9+1.7 3.5%1.8 3.6£1.9 <0.001  TE>SY>SE
Non—CHHF 728 (71.6) 185 (46.6) 357 (61.1) 1270 (63.6)
Intermediate 103 (10.1) 44 (11.1) 73 (12.5) 220 (11.0) <0.001 -
CHHF 186 (18.3) 168 (42.3) 154 (26.4) 508 (25.4)
WC (em) 88.4£8.4 74.2%6.1 78.9£6.3 82.8+£9.5 <0.001  TE>SY>SE
SBP (mmHg) 120.3+15.4 111.8%£13.9 114.6+14.7 117.0%£15.3 <0.001 TE>SY>SE
DBP (mmHg) 76.24+12.5 69.30+10.5 71.56+11.2 73.5%+12.1 <0.001 TE>SY>SE
Metabolic FBG (mg/dl)  86.17£17.7 80.50£8.1 83.18%+17.1 84.17£16.2 <0.001  TE>SY>SE
syndrome TG (mg/dl) 149.5+128.1 98.9+57.4 124.84+143.3 132.2+124.0  <0.001 TE>SY>SE
HDL (mg/dl) 53.1+12.4  62.9+14.6 59.3+13.8 56.9£13.9 <0.001  SE>SY>TE
LDL (mg/dl)  124.5£33.8 112.5£29.6 117.5+£31.6 120.1+32.7 <0.001  TE>SY>SE
Prevalence 281 (27.6) 15 (3.8) 45 (7.7) 341 (17.1) <0.001 -

Restilts are presented as n (%) or mean = standard deviation. non—CHHEF, non—cold hypersensitivity group; intermediate, cold hypersensitivity in just one of
the two areas (hands or feet) group; CHHF, cold hypersensitivity in the hands and feet group; WC, waist circumference; SBP, systolic blood pressure;
DBP, diastolic blood pressure; FBG, fasting blood glucose

Table 3. Metabolic Syndrome Components according to Cold Hypersensitivity Status

Total Taeeumin Soeumin Soyangin
Waist circumference (cm)
non—CHHF 82.96x0.13 88.41+0.17 74.63x0.34 79.22+£0.25
intermediate 82.83%0.31 88.69+0.46 73.62%0.68 79.04%0.55
CHHF 82.24£0.21 88.051+0.34 73.77£0.35 77.94£0.38
P—value & post—hoc 0.018 ¥ 0.494 0.163 0.022 ¢
Triglyceride (mg/dl)
non—CHHF 133.98+3.34 151.88+4.53 103.48%4.10 123.83%£7.37
intermediate 141.38%£7.90 147.97£12.04 92.1218.26 161.30£16.16
CHHF 123.77£5.36 140.77£9.08 95.6114.31 109.82+11.35
P—value & post—hoc 0.128 0.555 0.299 0.032 >>*
HDL cholesterol (mg/dl)
non—CHHF 56.73%+0.35 53.141+0.42 62.41+1.02 59.13%+0.69
intermediate 56.10£0.83 53.86+1.11 61.66%2.06 56.87£1.52
CHHF 57.52£0.56 52.4310.84 63.77£1.07 60.93%£1.07
P—value & post—hoc 0.308 0.570 0.546 0.085
SBP (mmHg)
non—CHHF 117.05%0.40 120.47x0.53 110.95%1.02 115.10%0.73
intermediate 117.66x0.94 121.77£1.42 113.14£2.05 113.72£1.60
CHHF 116.38+0.64 119.03£1.07 112.32£1.07 113.70£1.12
P—value & post—hoc 0.486 0.270 0.519 0.507
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Total Taeeumin Soeumin Soyangin
DBP (mmHg)
non—CHHF 73.6210.31 76.2710.42 68.72+0.75 72.24+40.54
intermediate 74.06%0.72 77.19£1.13 70.57£1.50 71.30£1.19
CHHF 72.9310.49 75.57£0.85 69.6010.78 70.11£0.84
P—value & post—hoc 0.349 0.505 0.488 0.108
FBG (mg/dD)
non—CHHF 84.4310.45 86.411+0.65 80.4510.60 83.61£0.88
intermediate 84.80£1.06 86.21+1.72 80.97£1.21 84.66+1.94
CHHF 83.2610.72 85.19£1.30 80.44%0.63 81.50%1.36
P—value & post—hoc 0.319 0.704 0.921 0.316

Restilts are presented as mean % standard error. The metabolic syndrome components were compared using analysis of covariance with Bonferroni
post—hoc test adjusted for sex, body mass index, age, marital status, alcohol, and smoking.

non—CHHF and a, non—cold hypersensitivity group; intermediate and b, cold hypersensitivity in just one of the two areas (hands or feet) group; CHHF
and ¢, cold hypersensitivity in the hands and feet group; SBP, systolic blood pressure; DBP, diastolic blood pressure; FBG, fasting blood glucose.
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Table 4. Odds Ratios of Metabolic Syndrome and Its Components by CHHF

Total

Taeeumin

Soeumin

Soyangin

OR (95% CI)

OR (95% CI)

OR (95% CI)

OR (95% CI)

Metabolic syndrome

0.394™
(0.256—0.606)

0.521™
(0.325—0.836)

1.492
(0.507—4.391)

1.438
(0.441—4.693)

0.380°
(0.144—1.000)

0.602
(0.216—1.675)

0.338™

Crude (0.239—0.478)

o, 0.611°
Adjusted (0.413—0.903)

Abdominal obesity
0.484***

Crude (0.390—0.599)
Adjusted’ S

(0.622—1.150)

0.709
(0.502—1.002)

0.936
(0.588—1.490)

0.907
(0.481—1.709)

0.864
(0.416—1.792)

0.649
(0.407—-1.036)

0.675
(0.401—1.134)

=
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Total Taeeumin Soeumin Soyangin
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Elevated triglyceride
Crude 0.416™ 0.554™ 0.533" 0.406™"
(0.323—0.536) (0.390—0.787) (0.288—0.985) (0.242—0.679)
Adjusted" 0.766 0.807 0.655 0.729

(0.575—1.022) (0.549—1.186) (0.330—1.301) (0.403—-1.319)

Reduced HDL cholesterol

Crude 0.688™ 1.033 0.610 0.526"
(0.526 —0.900) (0.720—1.483) (0.331-1.123) (0.284—0.977)
Adjusted" 0.809 1.083 0.627 0.501"

(0.606—1.079) (0.737—1.593) (0.329—1.196) (0.265—0.949)

High blood pressure

Crude 0.480™ 0.451™ 0.671 0.618
(0.371—-0.622) (0.310—0.656) (0.220—2.043) (0.371—1.028)

Adjusted* 0.870 0.659" 1.283 0.972
(0.652—1.161) (0.436—0.996) (0.668—2.464) (0.554—1.708)

Elevated FBG

Crude 0.350™" 0.361" 0.434 0.715
(0.201—0.607) (0.171—0.761) (0.083—2.266) (0.257—1.988)

Adjusted 0.552" 0.436" 0.633 1.007

(0.310—0.985) (0.202—0.941) (0.101—3.950) (0.342—-2.967)

non—CHHF(non—cold hypersensitivity in the hands and feet group) was used as a reference. ' Logistic regression model were adjusted for
sex, body mass index, age, marital status, alcohol, and smoking.

CHHF, cold hypersensitivity in the hands and feet group; OR, odds ratio; CI, confidence interval; FBG, fasting blood glucose;
*p<0.05 " p<0.01; " p< 0001
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