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Association of Cold-heat Pattern and Anthropometry/body Composition in
Individuals Between 50-80 Years of Age

Sujeong Mun, Kihyun Park', Siwoo Lee*

Future Medicine Division, 1 : Clinical Medicine Division, Korea Institute of Oriental Medicine

The association of cold-heat (CH) pattern and anthropometry/body composition has been suggested in that they
are related to thermoregulation. We aimed to study the association of CH pattern and anthropometry/body
composition. A total of 1479 individuals aged 50-80 years were included in the study, and their CH pattern were
evaluated by a self-administered questionnaire. After adjustment for age and sex, the CH score were significantly
correlated with weight, BMI (body mass index), body surface area, waist-hip ratio, fat free mass, body fat mass, body
cell mass, intracellular water, extracellular water, and basal metabolic rate; however, the correlation coefficients were
mostly low (0.15-0.24). The selected variables for predicting CH score were various according to the methods used for
variable selection; however, the adjusted R-squared of the final models were all around 0.12. Thus the most
parsimonious model could be the one that includes sex and BMI. In conclusion, various anthropometry and body
composition indices were associated with CH pattern. Future studies are necessary to improve the performance of the

prediction model.
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2 d7olq 8T dgETe & Tl Yoz PAHo|
oy, 7t 22 78 YAE A=(1F-7TA)E FHEHJUT (RF
1). stdA 4 (Cold-heat score, CH score)= Zt &3+ A49] §to
2, A9 ¥ 34 7N ) 4980|Y, A4t 2245
43, 225 F54 PSS uit. 2 A A £
Hold BEALTL 0609, VoA AU AREL 74.5%

kappaZ}2 0.4872 B g QTHY.

3. A8 &%

AtEArE A Hote Aol 71, S5 ASAEA
A(BSM370, InBody, Seoul, South Korea)Z, 3|2]&2], 44|
= ZXHRollfix, Hoechstmass, Germary)Z 0|83} &
oo, 7], FRAE Soto] AMAFA4(body mass index, BMI)
A EHA (body surface area, BSA)S Ar&319ict AaWAL
2% mol: Mosteller?] A& o] g3t on™, 52]-Ygo]
u](waist-hip ratio, WHR)= 3l2lE2lg YHolszlz Uwol
&Syt

M 2 w2 ¥R mn oy

4. A% &3

A 24 Troe FAAZ|YoAA 24 7](InBody720,
InBody, Seoul, South Korea)E ©0]835t900, ANX|9=HFFM,
fat-free mass), A|9=HBFM, body fat mass), A|A|ZEZHBCM,
body cell mass), A|ZUYSEZHICW, intracellular water), A
QA BIHECW, extracellular water), 7]ZCJAIRKBMR, basal
metabolic rate)2 ¥Ao] X125}t BMRS FFME 2hash
Cunningham ¥21& AHg3te] AH&atgcH”.

A7) 9, BEEs, AW U ANE SHe 9
o}zl Hi#(mean) + EFEHXKstandard deviation, SD)2 REA|5t%

o F4S UES AL Student T testZ, UHESIR] 28 AL

onf, d¥ ¢ JE= WS WAAENZ FIIR AAsHYT
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R AV BRI EH (Best subset method)¥} Lasso(least absolute
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Mallow's Cp, BIC(Bayesian information
criterion), $73747%A4(adjusted R2)9] 7|&S AMESH AAE &
7 AAISHE. Lassox 53l HRA A 43 Roz iy
23 W2E MYstn Fash gt WAE Ha:
(Feature Selection)i} £Q3}A] 4 Wi st A4
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Lasso?] U7 4 (tuning parameter)?l lambda®] A3t
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ston, WAREZ o29] Fato] 7MY R nPor FEETL
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—value < 0.052 7]Z02 EAXN QoXe
ZAARstgc. mE ¥Me R = Z73(the R Foundation for
Statistical Computing, Version 3.6.3)2 Atgsi¥on, 24
EXAg Mes 9 Lassox  ZtZb  leaps(Version 3.1) 9

glmnet(Version 3.0-2) Ij7]X]& A5ttt

2

APYREAE 5233, ol 9s6%)e] W A
66.454], oJx} 66.59M12 B Ato|7t [oshA] dhed,
FRSE IR 29547, ofRt 26.00822 FAIA Fo5HA
oh E3t A9 L AME WAL QT 2 0% Ao|2 B
tK(Table 1).
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Table 1. Characteristics of Study Participants
Men (N=523)

Female (N=956) p

Age (years) 6645 + 7.51 66.59 + 7.50 0.735

CH score 29.54 + 6.21 2600 + 627  <0.001

Height (cm) 16591 + 631 15238 + 571  <0.001

Weight (kg) 6846 + 1009 5923 + 878  <0.001
Anthropometry BMI (kg/m?)  24.82 + 3.00 2547 + 320  <0.001
BSA (m) 177 £ 015 158 + 013 <0.001

WHR 090 + 0.05 0.85 + 0.06 <0.001

FFM (kg) 49.81 + 640 36.88 + 430  <0.001

BFM (kg) 18.65 + 5.79 2235 + 600  <0.001

Body BCM (kg) 3242 + 425 2378 + 284 <0001
composition ICW (I) 2263 + 297 1661 + 198  <0.001
ECW (I) 1410 + 1.75 1058 + 120  <0.001

BMR (kcal) 1445.51 + 138.31 1166.22 + 92.92 <0.001

CH score, cold-heat score; BMI, body mass index; BSA, body surface area; WHR,
wait-hip ratio; FFM, fat-free mass; BFM, body fat mass; BCM, body cell mass; ICW,
intracellular water; ECW, extracellular water; BMR, basal metabolic rate. Values are
presented as the mean t standard deviation. Differences between men and
women were assessed by a Student T-test or the Mann-Whitney U test.
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71E A =& AF € AR deE2 AL 0.13- BIC, FMB)ol+= & 2709 ¥i(d, BMI), #4ARALE 71582
0.31 ¥ Yo JTALE BIoh, olg2 BF FAHCE { 2 ¥E A9s19lS fi(Final model by adjusted R2, FMR)ol+=
st 7P =2 AoASE AE0.31) ¥ AEHA(0.31)004 % 719 (38, BMI, WHR, FFM, BFM, ECW, BMR)7} 235
2 2 otk 93 9 YEs BYF WYWARE, BPIE 20 ZRYYUCH G Lassoold lambdaming AHEE 23
7158 At 2E A 9 AFE HpoA sE™E40 0.15-0.24 (Final model using lambda.min, FMLm)oA& & 672 ¥4(A
Holol YWALE HoiFQIoD, o5 BE EAMo= Qo5 3, 9, height, BMI, WHR, ICW), lambda.lse$ A1t 23
ot 7MY =2 BAEAsE AEFRR0.24)04 B & AATH (Final model using lambda.lse, FMLI)X& & 47]19] ¥i4(/d
(Table 2). d, A&, WHR, ICW)7T 2|5 ¥4z 9§o] xdte]cKTable 3).
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Table 2. Correlation Coefficients between CH Score and 24 3 ALt AAAS, 2RBAASLE Table 494 AR5k
AnhropometyBody Composton Vorbles ______— glool. $39A4E U9 RE HARYIN 0.1204-0.1256
o
Correlation P Correlation P Apol Tt
Height 0.22 < 0.001 0.03 0.232
Weight 0.31 < 0001 0.23 < 0.001 Table 4. Regression Coefficients (Unstandardized) and adjusted R2 of
Anthropometry _ BMI 021 < 0001 0.24 < 0.001 Regression Models for CH score by Anthropometry and Body
BSA 0.31 < 0.001 0.20 < 0.001 Composition Variables
WHR 0.25 < 0.001 0.17 < 0.001
FFM 030 < 0,001 015 0.001 Best subset method Lasso
: : - < FMM FMB FMR FMLm FML1
BFM 0.13 < 0.001 0.22 < 0.001
BCM 030 <0001 0.16 < 0001 Age : - - 0,009 -
Body : : : . Sex -2.681% -3861* -2.665* -2.605* -2.195*
composition ICW 030 < 0.001 0.16 < 0.001 Height 20016
ECW 030 < 0.001 0.15 < 0.001 Weidh : 0147+
BMR 030 <0001 0.15 < 0001 eight : - . - :
- — - - BMI 0.386* 0.493* 0.393* 0.364* -
CH score, cold-heat score; BMI, body mass index; BSA, body surface area; WHR, BSA - - - - -
wait-hip ratio; FFM, fat-free mass; BFM, body fat mass; BCM, body cell mass;
ICW, intracellular water; ECW, extracellular water, BMR, basal metabolic rate. WHR 5.272 - 5.509 5.744 7.966*
*Adjusted for age and sex FFM 0087 - 6368 - B
BFM -0.005 -
Table 3. Selected Variables by Best Subset Methods and Lasso BCM _ B B -
Regression for Predicting CH Score ICW _ 0.187 -0.062
Best subset method Lasso ECW -0.074 -0.091
FMM  FMB FMR FMLm FML1 BMR - - 0.299 - -
Sex Age R2 0.1286 0.1255 0.1296 0.1292 0.1228
Anth 1 Hsexh Sex  Height WSsexh Wsexh Adjusted R2__ 0.1256 0.1243 0.1254 0.1256 0.1204
nthropometry ;'SQA'E BMI BSA Bell\%lt \A?II-?Rt CH score, cold-heat score; FMM, Final model by Mallow's Cp; FMB, Final model
WHR by BIC; FMR, Final model by adjusted R2; FMLm, Final model using lambda.min;
WHR FMLT, Final model using lambda.1se; BMI, body mass index; BSA, body surface
A A area; WHR, wait-hip ratio; FFM, fat-free mass; BFM, body fat mass; BCM, body
Age ge ge cell mass; ICW, intracellular water; ECW, extracellular water; BMR, basal metabolic
Sex Sex Sex Sex Sex rate. * P < 0.05
Body FEM FFM FFM BFM BFM
composition? BiM  BEM BFM BCM BCM _
oy low ICW ICW ICW 1 =r
BMR ECW
atropomety S ah Age o WA AT, Sol/Fol T P, o AT 5
' BMI s WHR g weight dEusel 78 S47 Y5t YL BB AL o Yo
compontions FM BV B WeR o o, ¥ ¢ AR ARt ol2F Ade £HI dusof Yot
ECW ECW _
BR oW 22A 9lct. ol Sol BSAL G 24o| oRojAlE WAL
CH score, cold-heat score; FMM, Final model by Mallow's Cp; FMB, Final model ojujstny|, BFM2 @9 d&S & 4 Utte= HoA AE =481
by BIC; FMR, Final model by adjusted R2; FMLm, Final model using lambda.min; a1 o
FML1, Final model using lambda.1se; BMI, body mass index; BSA, body surface W I} o]FolAq gron, AR 4L U= FFM ¥ BCM
area; WHR, wait-hip ratio; FFM, fat-free mass; BFM, body fat mass; BCM, body _ - _
cell rqass; ICW, inHace}LIuIar w?;[er; ECW, extracgllular water; BMlR,dbjsaI metabolic = K‘“% *E’,\_}Oﬂ 7‘]'0 = %‘??_"AIZ—:-]_ —’;\— %E}% ﬁoﬂkl 7““% -7157.5;-‘_ E;'-!
rate. 1, Age, sex, height, weight, BMI, BSA, and WHR were included. 2, Age, sex, _ o
FFM, BFM?lsgng, IOW? ECW, and BMR weré mcluded. 3, All 13 variables of 1 and At #3sto] e ALst ojRox o) i HAHE
2 i .
e e 24 59 more & Qb AU SRS Aol wse Uy

A AYE RS 25 m3ste] FAFS o5 HPg  FHO] 9o, WY S AU T T LV AU »2F
W MElg AR|5Ht) R A EBAGENE & Mallow's CpE 7] I #Ho] o). maty B AFoME AF ¢ AYE AEES
Zzog WiZ MH5lg2 U|(Final model by Mallow's Cp, ol FEPSE AL FE & o= M stoll, AF
FMM)ol= & 5709] W4 ('8, BMI, WHR, FFM, ECW)7} A=ig]| E7h 259 HEAS AEAE AEste 42 AT AF o
don, BICE 7|&02 WS MHAstS wj(Final model by AYE A&} 2 AW EAsdo
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sAHS Aae 715 AT AF, BMIL BSA, WHR 59| A AL syt wAsty] fgol™® ol2igt Wbyt Lot A
g ¥is 2 FFM, BFM, BCM, ICW, ECW, BMR 59| ot A4 = Ax9 AWGo= FFEZ RS 7Hs/d0] AL Ag€oh
® olojeleh $AMOR Qogt YTIAS BYTh SIAT AA wM FHo) B Auc JoHoz ofd JASS fhyoz @
A

29 F71: PE L Ao B ¥ AY 0.24 FES EAE
e Wolglth. #3 L U5 A% WH H29 BMI, FFM, BFM
o JUALE AN HPAT% AUE vlwsty, HPATA
#3349 BML FFM, BFM Atole] B8 J¥A2E 1 3717t
85 2 A9 gAigon, 953400 BT YWALE 2
5 2 A7Hg uglth it ol JPAPIME 20488 704
Afolg oz sfol, 504 ol4 804 ulzt AW U kWSE
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2 a7 dE ¢ BMUL 2¥E ZE ZP(FMM, FMB,
FMR, FMLm)JJAE ojxbt datsc @ag4st G, BMUL &
245 FAMAIL BopRlt Aoz WAk ofxb} Yabuct
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