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Abstract

Association between Sasang Constitution, Impaired Lung Function and
Metabolic Syndrome among Middle-aged Adults in Korea

Yun-Seong Pak, Je-Shin Kim, Jun-Hee Lee, Eui-Ju Lee, Byung-Hee Koh
Dept. of Sasang Constitutional Medicine, College of Korean Medlicine, Kyung Hee Univ.

Objectives

Impaired lung function(ILF) and sasang constitution(SC) is associated with metabolic syndrome(MS). However,
the relationship between ILF and SC is unclear. So, we assessed the relationship between ILF and MS according
to SC, and examined whether SC is an independent risk factor for ILE.

Methods

This study included 1,148 subjects 40years and older who were performed the health examination at Kyung
Hee University Hospital in Korea between December 2011 and February 2013. We defined ILF if FVC or FEV,
value were less than lower limit of normal(LLN), and classified ventilatory patterns as obstructive pattern and
restrictive pattern. MS was assessed according to AHA/NHLBI criteria. We used multivariate logistic regression
to analyze the association of ILF with MS respective to SC types, and to identify the risk of SC types for ILE.
Odds ratio(OR) was calculated by adjusting for age, sex, smoking status, drinking, physical activity, and BMIL.

Results

In whole subjects, ILF was associated with MS [OR (95% CI), 1.69 (1.24-2.31) for FVC, 1.67 (1.20-2.33) for
FEVi}. And in Taeeum type(TE type) and Soeum type(SE type), ILF was associated with MS [1.63 (1.10-2.42)
for FVC, 1.48 (1.01-2.24) for FEV; in TE type; 6.93 (1.14-42.00) for FVC in SE typel, while in Soyang type(SY
type), it wasn’t. The restrictive pattern was associated with MS in TE type and SE type, while in SY type, it
wasn’t. Furthermore, TE type and SY type had more risk for ILF than SE type [1.71 (1.12-2.59) for SY type,
1.95 (1.23-3.08) for TE type in FVC; 2.06 (1.26-3.36) for TE type in FEVy; 1.85 (1.21-2.85) for SY type, 2.17
(1.35-3.49) for TE type in Restrictive pattern}.

Conclusions
These results show that SC is an independent risk factor for ILE, especially TE type and SY type than SE type,
and the prevalence of MS is an independent risk factor for ILF in TE type.
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Figure 1. Study flow chart
Definition of abbreviations: CVD=cardiovascular disease; PFT=pulmonary function test
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Table 1. Prediction Equation and Lower Limits of the Predicted Values®

Male
Equation
FVC(QL) —4.8434—0.()()()()8633*A2+0.()5292*H+().()l()95*\W
FEV,(L) —3.4132—0.0002484*A2+0.04578*H
FEV,/FVC(%) 119.9004-0.3902*A-0.1268*H
LLN(Cut-off value)
FVC%pred(%) 835
FEV,%pred(%) 823
FEV,/FVC%pred(%) 91.1
Female
Equation
FVCL) —3.0006—0.0001273*A2+0.0395 1¥H+0.006892+W/
FEV,(L) -2.4114-0.0001920%A%+0.03558+H
FEV/FVC(%) 97.8567-0.2800*A-0.01564*H
LLN(Cut-off value)
FVC%pred(%) 81.6
FEV,%pred(%) 80.4
FEV,/FVC%pred(%) 89.9

Definition of abbreviations: FVC=forced vital capacity; FEV,=forced expiratory volume in lsec; LLN=lower limit of normal value;
A=age(years); H=height(cm); W=weight(kg); FVC%pred=100*(measured FVC/predicted FVC); FEV;%pred=100*(measured
FEVi/predicted FEV)); FEV\/FVC%pred=100*{(measured FEV,/FVC)/(predicted FEV,/FVC)}
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Table 2. Characteristics of Subjects according to Sasang Constitutional Type

Soyang type Taeeum type Soeum type Total

(0=400) (0=532) (n=201) (a=1133) Frvaloe
Age(yD) 51.5:6.3° 50.76.0°° 50.1:6.2° 50.9+6.2 0.033
Male(%) 64.3 57.1 41.3 56.8 <0.001
BMI(kg/m?) 23.4:2.2° 262425 21.9:2.0° 24.5+2.9 <0.001
WC(cm) 83.7:6.2° 90.8+6.7" 79.925.8° 86.4+7.7 <0.001
Smoking status(%) <0.001
Never smoker 523 58.3 73.1 58.8
Former smoker 21.5 19.9 134 19.3
Current smoker 263 21.8 134 21.9
Alcohol drinking(%) <0.001
No drinker 37.0 41.4 58.2 42.8
Moderate drinker 53.5 46.6 38.8 477
Heavy drinker 9.5 12.0 3.0 9.5
Physical activity(%) 0.030
Light activity 4.3 50.8 53.7 49.0
Moderate activity 30.0 30.1 30.3 30.1
Vigorous activity 25.8 19.2 159 20.9
FVC%pred(%) 86.110.9° 84.0+10.6" 87.4+10.4° 85.3+10.8 <0.001
FEV,%pred(%) 87.9+11.0 86.7+10.4 88.3+10.6 87.4+10.7 0.096
FEV/FVC%pred(%) 103.4+8.9 103.0+7.5 103.3+8.2 103.2+8.1 0.759
Impaired lung function(FVC, %) 41.8 489 24.9 421 <0.001
Impaired lung function(FEV;,%) 28.0 31.6 21.4 28.5 0.023
Ventilatory pattern(%) <0.001
Obstructive pattern 5.5 5.3 4.5 5.2
Restrictive pattern 40.0 47.6 229 40.5
Metabolic syndrome’ (%) 17.5 429 3.5 269 <0.001
Waist circumference >90/85" cm(%) 20.8 66.4 10.0 40.2 <0.001
Triglly.cerid'esZBOmg/dL or 340 492 234 393 <0.001
dyslipidemia treatment(%)
HDL-cholesterol <40/50" mg/dL or
. . 17.3 28.0 11.4 213 <0.001
dyslipidemia treatment(%)
Fasting glucose>100mg/dL or diabetes 08 312 114 247 0,001
treatment(%)
sBP=130 or dBP=85mmHg or 328 435 234 385 <0.001

antihypertensive treatment(%)

Definition of abbreviations: BMI=body mass index; FVC=forced vital capacity; FEV,=forced expiratory volume in Isec;
FVC%pred=100%(measured FVC/predicted FVC); FEV,%pred=100*(measured FEVi/predicted FEV));
FEV1/FVC%pred=100*{(measured FEVi/FVC)/(predicted FEVi/FVC)}: WC=waist circumference; sBP=systolic blood pressure;
dBP=diastolic blood pressure

Data are described as mean=standard deviation or percent(%)

*p value was analyzed by one-way ANOVA test and X test for continuous and categorical variables, respectively. Post hoc
comparison was done by Scheffe "s method. Different superscript letters(a,b,c) indicate that values are significantly different
among groups.

+ Metabolic syndrome was defined according to AHA/NHLBI criteria

F Threshold value for male/female

P
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Table 3. Odds Ratio of Metabolic Syndrome and its Components as Risk Factor of Impaired Lung Function

ILE(FVC)

ORri(95%CI)

OR.((95%CD)

ILK(FEV1)

ORc(95%CD)

OR.(95%CD)

Metabolic syndrome
Total 267 (2.04-3.50)

Soyang type 246 (145-4.16)
Taeeum type 2.07 (1.46-2.94)
Soeum type 827 (1.55-44.12)
Abdominal obesity
Total 2,06 (1.61-2.62)"
Soyang type 201 (1.23-3.28)
Taceum type 1.63 (1.13-2.35)
Soeum  type 1.72 (0.64-4.60)
Dyslipidemia
Total 2.10 (1.65-2.67)
Soyang type 1.86 (1.23-2.80)
Taeeum type 2.14 (1.51-3.04)
Soeum type 1.26 (0.63-2.52)

Elevated fasting glucose
Total 1.96 (1.49-2.58)"

Soyang type 238 (1.48-3.84)
Taceum type 151 (1.05-2.19)°
Soeum type 1.37 (0.53-3.55)
Elevated blood pressure
Total 1.64 (1.28-2.09)"
Soyang type 1.61 (1.05-245)"
Taceum type 143 (1.01-2.01)"
Soeum type 1.20 (0.57-2.53)

1.69 (1.24-2.31)"
1.45 (0.80-2.62)
1.63 (1.10-2.42)"

6.93 (1.14-42.00)"

1.14 (0.79-1.64)
1.26 (0.63-2.50)
1.00 (0.61-1.62)
1.26 (0.36-4.42)

1.63 (1.26-2.12)"
1.44 (0.92-2.26)
1.97 (1.35-2.86)"
1.18 (0.57-2.46)

1.46 (1.09-1.97)"
1.80 (1.07-3.02)"
1.24 (0.83-1.85)
1.54 (0.55-4.27)

1.12 (0.86-1.47)
1.14 (0.71-1.83)
1.10 (0.76-1.61)
1.04 (0.47-2.30)

1.66 (1.25-2.20)"
1.67 (0.97-2.88)
147 (1.02-2.13)"
1.49 (0.27-7.97)

1.26 (0.97-1.63)
1.73 (1.04-2.89)"
0.94 (0.64-1.38)
0.37 (0.08-1.70)

1.53 (1.18-1.98)"
1.29 (0.83-2.01)
1.87 (1.28-2.73)"
0.71 (0.32-1.57)

1.50 (1.12-2.00)"
1.55 (0.94-2.56)
1.30 (0.88-1.91)
1.72 (0.66-4.50)

1.28 (0.98-1.66)
1.07 (0.67-1.71)
1.34 (0.93-1.94)
0.99 (0.44-2.20)

1.67 (1.20-2.33)"
1.47 (0.81-2.69)
1.48 (1.01-2.24)"
2.81 (0.44-17.84)

1.60 (1.08-2.36)"
2.05 (L01-4.16)
1.26 (0.75-2.11)
0.60 (0.11-3.36)

141 (1.07-1.85)"
1.21 (0.76-1.94)
1.75 (1.17-2.61)
0.74 (0.32-1.70)

1.34 (0.99-1.82)
1.46 (0.85-2.49)
1.07 (0.71-1.62)
1.79 (0.62-5.13)

1.18 (0.89-1.57)
0.97 (0.59-1.60)
1.17 (0.78-1.75)
1.21 (0.51-2.83)

Definition of abbreviations: ILF=Impaired lung function, FVC=forced vital capacity; FEV,=forced expiratory volume in lsec;
ORr=crude odds ratio; ORuj=0dds ratio adjusted for age, sex, smoking status, drinking, physical activity, and BMI;

ClI=confidence interval
*#$<0.05
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Table 4. Odds Ratio of Metabolic Syndrome and its Components as Risk Factor of Ventilatory Impairment
Obstructive pattern Restrictive pattern
OR(95%CI) OR.4j(95%CI) OR(95%CI) OR.4j(95%CI)

Metabolic syndrome

Total 1.21 (0.63-2.32) 0.92 (0.42-1.99) 2,67 (2.03-3.52) 1.70 (1.24-2.34)"
Soyang type 111 (0.31-4.02) 0.89 (0.21-3.78) 235 (1.37-4.04) 1.39 (0.76-2.54)
Taeeum type 0.89 (0.38-2.05) 0.86 (0.32-2.35) 2,05 (1.43-2.94) 1.65 (1.10-2.46)"
Soeum type 9.00 (0.73-110.06)  40.21 (0.80-2014.97)  6.85 (1.21-38.75) 650 (1.05-40.03)"
Abdominal obesity
Total 0.96 (0.54-1.70) 0.84 (0.35-1.97) 2.11 (1.64-2.70) 1.16 (0.80-1.69)
Soyang type 048 (0.11-2.18) 0.28 (0.04-1.81) 1.85 (1.13-3.04)" 1.06 (0.52-2.16)
Taceum type 0.72 (0.33-1.59) 1.12 (0.36-3.47) 1.68 (1.15-2.44)" 1.06 (0.64-1.75)
Soeum type 3.19 (0.59-17.09) 2042 (1.05-394.78) 1.67 (0.59-4.74) 1.61 (0.43-5.97)
Dyslipidemia
Total 1.79 (1.04-3.06)" 1.52 (0.85-2.71) 2.11 (1.64-2.70)" 1.64 (1.26-2.14)"
Soyang type 1.72 (0.71-4.18) 1.48 (0.55-3.95) 1.87 (1.23-2.85)" 1.46 (0.92-2.30)
Taceum type 2.19 (0.97-4.95) 2.12 (0.86-5.23) 2.17 (1.52-3.10) 1.98 (1.35-2.91)°
Soeum type 0.73 (0.14-3.66) 0.69 (0.11-4.06) 112 (0.54-2.31) L11 (0.52-2.35)

Elevated fasting glucose

Total 1.05 (0.54-2.04) 0.84 (0.41-1.72) 1.96 (1.48-2.59)" 146 (1.08-1.98)"
Soyang type 1.53 (0.53-4.44) 1.20 (0.35-4.03) 244 (1.49-3.99) 1.86 (1.09-3.18)"
Taeeum type 0.71 (0.28-1.84) 0.56 (0.20-1.61) 148 (1.01-2.16)" 1.21 (0.80-1.81)
Soeum type 1.01 (0.11-8.65) 0.92 (0.07-11.81) 1.21 (0.44-3.32) 1.40 (0.48-4.07)
Elevated blood pressure
Total 042 (0.21-0.84)" 0.34 (0.16-0.70) 1.59 (1.24-2.04)" 111 (0.84-1.46)
Soyang type 0.23 (0.05-1.03) 0.20 (0.04-0.96)" 1.56 (1.02-241) 1.14 (0.70-1.83)
Taceum type 0.38 (0.15-0.94) 0.29 (0.11-0.79) 1.33 (0.93-1.89) 1.04 (0.70-1.54)
Soeum type 0.97 (0.19-4.93) 145 (0.19-10.82) 1.20 (0.56-2.59) 1.11 (0.49-2.48)

Definition of abbreviations: ILF=Impaired lung function; FVC=forced vital capacity; FEV)=forced expiratory volume in 1sec; ORc=crude
odds ratio; ORugj=0dds ratio adjusted for age, sex, smoking status, drinking, physical activity, and BMI; Cl=confidence interval

*p<0.05

Table 5. Association between Sasang Constitution and Impaired Lung Function by Multivariate Logistic Regression Analysis

ILE(FVC) ILE(FEV,)

Model T

Soyang type 2.16 (1.48-3.15) 142 (0.95-2.13)

Taceum type 2.88 (2.01-4.14) 1.69 (1.15-2.48)"
Model IT

Soyang type 1.88 (1.27-2.78) 1.35 (0.89-2.04)

Taceum type 2.82 (1.94-4.08) 1.52 (1.03-2.25)
Model III

Soyang type 171 (1.12-2.59) 1.46 (0.94-2.26)

Taceum type 1.95 (1.23-3.08)" 2.06 (1.26-3.36)°
Model IV

Soyang type 1.64 (1.07-2.49) 1.41 (0.91-2.19)

Taceum type 1.79 (1.12-2.85)° 1.93 (1.17-3.17)°

Definition of abbreviations: ILF=impaired lung function, FVC=forced vital capacity; FEV=forced expiratory volume in lsec

Values are described as odds ratio (95% confidence interval)
Soeum type was used as the reference group when conducting the multivariate logistic regression analysis.

Model I - crude ; Model II - adjusted for age, sex, and smoking status ; Model III - adjusted for age, sex, smoking status, drinking,
physical activity, and BMI ; Model IV - adjusted for age, sex, smoking status, drinking, physical activity, BMI, and Metabolic syndrome

* p<0.05
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Table 6. Association between Sasang Constitution and Ventilation Impairment by Multivariate Logistic Regression Analysis

Obstructive pattern Restrictive pattern

Model I
Soyang type 1.63 (0.73-3.65)
Taeeum type 1.81 (0.83-3.94)
Model IT
Soyang type 1.36 (0.59-3.11)
Taeeum type 1.56 (0.70-3.47)
Model III
Soyang type 1.13 (0.47-2.69)
Taeeum type 1.76 (0.63-4.88)
Model IV
Soyang type 1.11 (0.46-2.67)
Taeeum type 1.77 (0.63-4.90)

232 (1.57-3.43)"
3.19 (2.20-4.65)

2,04 (1.36-3.05)"
3.10 (2.11-4.55)"

1.85 (1.21-2.85)"
217 (1.35-3.49)

1.78 (1.15-2.74)"
1.98 (1.22-3.21)"

Definition of abbreviations: ILF=impaired lung function; FVC=forced vital capacity; FEVi=forced expiratory volume in Isec

Values are described as odds ratio (95% confidence interval)

Soeum type was used as the reference group when conducting the multivariate logistic regression analysis.

Model I - crude ; Model II - adjusted for age, sex, and smoking status ; Model III - adjusted for age, sex, smoking status, drinking,
physical activity, and BMI ; Model IV - adjusted for age, sex, smoking status, drinking, physical activity, BMI, and Metabolic syndrome

* p<0.05
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