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An analysis of the relationship between the Cold pattern and
Anthropometry, Bio Impedance Analysis (BIA)
and Quality of Life in Jeju Haenyeo

Eunyoung Lee, Sujung Kim, Siwoo Lee, Seongwon Cha, Youngseop Lee™ & Sujeong Mun*
Mibyeong Research Center, Korea Institute of Oriental Medicine, Daejeon, South Korea

Abstract

Objectives : The purpose of this study was to analyze the relationship between the Cold—pattern and the
quantitative index through the results of an anthropometric method and Bio Impedance Analysis (BIA) of
the Haenyeo living in Jeju island, Furthermore, we will examine the effect of Cold—pattern on the quality
of life,

Methods : BIA indices were acquired directly from Inbody770 and questionnaires were collected by Gallup
Korea professional surveyor through face to face interviews, Binary regression analysis and linear regression
analysis were used to examine the association between collected data.

Results . Total of 175 of people were participated in this study. First, we examined the difference of the
indicators in the Cold—pattern group and the non—Cold pattern group by the average comparison of the
anthropometry and BIA indices, Most of the non—Cold pattern group showed high quality of life, BIA and
anthropometry, In the relationship between Cold—pattern and anthropometry and BIA indices, BMI and PA
indices were found to affect the Cold—pattern on a group basis, As the BMI increased by 1 kg/mz, probability
of not being non—Cold pattern was 1,13 times. and as the PA increased by 1°, probability of not being
non—Cold pattern was 2.4 times, In the case of EQSD value, the quality of life of B was increased by
0.08 in non—Cold pattern (p <.05), EQSD VAS of B was also increased by 10,05 (p < 05).
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Conclusions : This study showed that BMI and PA could be used as a clinical index to evaluate the Cold—pattern

as a clinical indicator, and there is a difference in quality of life according to Cold—pattern,

Key words : Cold—pattern, Jeju Haenyeo, Haenyeo, divers, Bioimpedance analysis, Quality of life,
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Table 1. Comparison of anthropometric indices, BIA and QoL variables between Cold and non—Cold pattern group

Cold pattern (n=119) non—cold pattern (n=56) p—value
Age (yr) 70.9 + 8.0 67.0 £ 9.3 .583
Height (cm) 153.4 + 5.6 154.0 £ 5.5 .006*
Weight (kg) 55.1 + 8.3 59.1 + 10.3 .006*
BMI (kg/mQ) 23.3 £ 29 249 £ 3.7 .004°%*
BFM (kg) 18,7 £ 5.4 212 £ 74 .023%
SMM (kg) 19.3 £ 2.6 20.3 £ 2.7 .022%
BMR (kcal) 1157.0 + 92.3 11886 + 95.1 .038*
WHR (%) 0.9 £ 0.0 09 £ 0.1 .169
PA (degree) 46 + 0.5 49 + 0.6 .001%
ICW/FFM (%) 0.4 £ 0.0 0.5 £ 0.0 .003*
ECW/FFM (%) 0.3 + 0.004 0.3 + 0.005 .009*
ICW (%) 16.3 + 2.0 171 + 2.1 .022%
ECW/ICW (%) 0.6 = 0.016 0.6 £ 0.018 .005%
EQ5D value 0.8 =+ 0.0 0.9 =+ 0.0 .000%*
EQ5D VAS 609 £ 1.6 727 £ 2.1 .000%*

BMI: Body Mass Index, BFM: Body Fat Mass, SMM: Skeletal Muscle Mass, BMR: Basal Metabolic Rate, WHR:
Waist Hip Ratio, PA: Phase Angle, ICW: Intra Cellular Water, ECW: Extra Cellular Water, FFM: Fat Free Mass

*p {05
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Table 2. Association between Cold pattern and body
composition in Logistic regression model

p—value OR 95% C.I.
BMI .043 1,13 1.004 1.273
PA .018 2.40 1,160 4,968

BMI: Body Mass Index
PA: Phase Angle
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Table 3. Association between non—Cold pattern and

EQ5D value
B SE B p—value
o= 0.082 | 0.026 | 0.224 | 0.002
Cold pattern

# adjusted for age
p {05

Table 4. Association between non—Cold pattern and
EQ5D VAS

B SE B p—value

non—

10.05 2.835 0.26 0.001

Cold pattern

# adjusted for age

p .05
v, 1o &t
2 d4e HL%E}% Ex3} AS Esle] EX 7
oflAfel & % 4|2 @ BIA A|ES AHEGLO

JQ
R
r
o,
filo
iz
=)
t
N

), § Yol g5t 4o A 1h
el AlF=te 2 shee]ol] Agsial Sl A2 sy
17592 o= SeE A8kt sive Hat o
B 69 8AI% o, th kel ARt ofido] TOA| o]/
o= yepygth RE AR A diRkeh AR
1:1 HHZAHface to face mterwew)E E54 A&
= Fdslen, AAEA W BIA 4L S
SHE stoll =3gsict.

AA7A] Ao s E thder 3 A= 5
oAl sfe} ghEe] TS A FETE Aol
oo & A-ftollA= s FEA T A
ZJO]_L_ 7(-1312140] o] xﬂz?ﬂ: al BIA E]]O]E-]% ]jl_ =
stol s o] gh5of et 544 845 Hfefsiara) st

Hct 2] A 9 BIA A#Ed d5EES
ol =&Y 3 aEd AR dlolE 9 AvdS A
B Ay o] olxEe W BIA A|#ESo] 32ut
digo] gl= Aor yeiyth 53] vinty=s ddt
sk A3l BMI9F 3H5 15 Tholl iAol SleS

ot sisies), ol ol g0l #54 2150
Hs) BMIGA7E & AOR vt F39) @
FollA] QIQLe YO AWLBI TS Bl
3 2ol BMI%} 5ol Rofsh o) JuUAS

72

OqﬁLOHH A R A :Legxl Fe Aew
BMI7} 32 A0 Yepdtt, E9h £918 =7
T} BMIZ} #eo] glom, o|zjst AALS Mwa)
# Q9] 204 BMIE ZA& A4 Qolo

< At 9igick,
HEQIETE o2} OHL%

o e e
P

— 4>
- x
AN we Ho &

=
B

ojet 2 7:‘4~ %ﬁﬁ MI

o
S 2
o
2
i
m
O
e
_l
X0
S
i)
2
T
o)
=
_}L

X
2 e
)

_O|L

B

05

of

©

L

o e

o)lr

filo
i
»
bo

o r

i)

)

o

_ﬂ.=

E

ro

oA =] 9] ez /\l ﬂ-ri W] =

H 4o 2
e 1o

oX B¢ omx A

9‘1"
Kl
x

o

PAE Ajzute] AeiE wtgste] A dEE Fist
= AERHA Z8eha gt
FLEE AFE Wete an2H

S7HE Aot AAEAT Zaol o5 EAE o7
= GFEY AT o RN 2EE XA Qlrtal Jir,
EFH PA= AlazuRnt o), Ao 7] J2]al A
Ulao ke HhgRiths Aol whEw, Ay
Byl A|2e] 4B By 2 Hlejsls 7oz Hil
o Yo7t A APTE, U&Oﬂ Agor Qg
Sate] S7re wElo] S

o, o= 7th1 ok e wEstar ?J;XP%O
S ARSI QIT P ARIES
=l &fshd, Lozt E<>1 s
Hola glow 579 ﬂ%oﬂﬁ
L o5z ) gg 7|08 PAGES 5olst= AAlst
T ATE AR 2 AolA PAR|Ee} EFo] of
Hek Aol A=A dungion], Ayos 3t
o] oPdas PAY| Flo] EThs AoR e
o, wio] 79 PAgkol Woml= Re Hlrh w
2A PAZF A5 ol AudS Bl 2 o) 2
= FhEo] A|azute] Al S Aol 4B B
TR Wl oh& 4 e ouisin, © uoprt
PAS} o] ol WaE ofy] Ask &, AR,
HIV, &, & 849 od$ 52 e s v«

Kol Ghe 4 s AASHL Qe

3

o}k /\/\
=

O
i
T
ED

o £ Rl oY 32 4> W

& dolM 54 dEeolxe ol ake] Aol of
Ve VA= AE AR FHEQ 4

|

ok



02 2| 521 M= s

Ao A& Hrlst= AEQ EQSD value, EQ5D
VASHES 315 1FEe] dubde Almimgrow] 1
AFAME FFo] ohd T1go] Al LERLF 4

Zo] w& Zo® yehgt), 3 digh At oA
T AR L7l 2ol gt 4re] A ol oigt
TEo] HIE|T 9t} YEQS rﬂ Jog g AtollA

9 =l dish A7t HelE &

ol opIE Aow wuskn g, ol F91
that Aaelo] 471w 4ol Wolw FHA oS F
L AnE melFy gtk o] &4 de 18
3} AN TFE PYOE A 29 o] i T
2 g 2912 Qg ANl 4k AL Hrlsks
SR YU g0l 391§ L1 el g

=t
g L771_,£ jAljpﬁo] M-A zlo] l;_o} |= Ao Z A7
i}, oo} o] MyloHE FHHon
910} st 248 o] Aojl R Jegg v
LIk 01040111 L OWOHHE 5ol Eusq
e
A=

ot Tji

of
fljo

>
fr

g
pass

QL
T
o >i oﬁ

o 4

O ARRE0] Olg‘r L‘j}
pas

N
il
o

o
N

rr

He stolape) Faagl 4
Bl Wl dhat
Aol Aol tﬂraw Az

| 94
9 5 elelAe ofelst el
|22 dlo]e W BIA Aok
Slof el A B
ke B3l Biskeom,
ol glek AR
Ik 2 Hrho] 9lo] BMIS} PAY]
% A7t A%EE Vg,

o O
2
)

o
- )
I
o

i

30,
o
A

>

flo

4o B
X
5

rid
)
N

f& il

H

(¢
0o
2

e —

17,1

lo g & Lo
i 0
i)
o
i)
ro.
ro
_)‘4_1‘

o4
s o
5= N 2

i

_ﬁ
ofN

N
F‘g_\g
ol
s
o
”

2,
oo 5%
o
N
)

%N'

i
»
&
N

o, ok
filo
Mo
r

ofN
w
=
o
=
_}l_‘
Jo
ne s

o)

e xo
N
=)

i
o
olN
rN
i
e ot

op
o
=2
=
rok

3o
B g M

ol
S
b
i)
ol
)
rE]
%
oft
i
fn S
flo
Ni
ry
D
=
e
)
1o
N
S
u)
2
=

oA 9 S} v)E>H(recall bias)S BiAIE

2) 2 AolA=
oF BIAX|E 18|31 AL
stk SR 3 2FAAN Y A5 B Ay
TF QJIFHARRERY EAo] vl dRkel T1Eate)
S E3 F o = 4 o] wEe,

Hro] IEate] Blal At Had ZloR Aled,

s 18 erlAel
SEERLED

F50) o

A4S A et 4T
cesgeln, G2l )

9 BIA X HEE 54 =& A5

A =2
& At 2016 =Rkofekelatel VA AR

Q1 “FMT F Gk AR71E AL Crant
No. KI6091)3} “g#el m] ¢lafels 44 2 DB
Z"(Grant No, NRF—-2014M3A9D7034351)2] A<
wo} e A7)

2D

A o] AARA . dRlk=E 135—
Al sl ] Alsket A e a0 3
SAo2, ALl 1996(30)227:258,
A9, BBE, 9e, 2TE, A,
& A5 sl A Alexdyt Wit
o sk Apssl TR B o
SNSRI SLS]R|. 2015:22(3):477—-489,
4, B3] A, S0 ARAe] ddse 2y
Lol mA= g iR elstalAl. 2003:15(4):
411-421,
5. Duong Duc Phan, JeongHoon Lee, GaYul Kim,

w
e
AN ol
\10{

H d

%&

73



CiStol|etstolats| x| Mi20 MI3E(2016 12&)

10.

11,

12.

74

JiYeon Song, JiEun Kim, and Chae Hun Leem,
Relationship of the Cold—Heat Sensation of
the Limbs and Abdomen with Physiological
Biomakers, Evidence—Based CAM. 2016(3):
1-11,

. V Jha, A Jairam, MC Sharma, V Sakhuja, A

Piccoli and S Parthasarathy. Body composition
analysis with bioelectric impedance in adutl
indians with ESRD: Comparison with healthy

population,

. Nazeem ishrat siddiqui, sarfaraz alam khan,

nohammad shoeb, sukhwant bose. Anthropo—
metric predictors of bio impedance analysis
(BIA) phase angel in healthy adults. journal
of clinical and diagnostic research, 2016:10
(6):1—-4.

. Bruna Guida, Roberta Laccetti, Clara Gerardi,

Rossella Trio, Nunzia Ruggiero Perrino,
Pasquale Strazzullo, Alfonso Siani, Eduardo
Farinaro, Antonio Colantuoni, Bioelectrical
impedance analysis and age-—related diffe—
rences of body composition in the elderly.
Nutrition, Metabolism & Cardiovascular disease
2007(17):175-180,

Xain H M, Luo W, Li ZhH. The correlation
analysis of children with different constitution
types and BMI, Medical Innovation of China,
2016:12(24)108—-110,

Ursula G, Kyle, Esther P. Soundar, Laurence
Genton, Claude Pichard, Can phase angle
determined by bioelectrical impedance analysis
assess nutritional risk? A comparison between

healthy and hospitalized subjects. Clinical

13.

14.

1.

16.

17,

18,

19.

Nutrition, 2012:31:875-881.

Nicole Stobaus, Matthias Pirlich, Luzia
Valentini, Jorg Dieter Schulzke and Kristina
Norman. Determinants of bioelectrical phase
angle in disease, British Journal of Nutrition
2012(107):1217-1220,

So Yeon Lee, Yong Joo Lee, Jung—Hwa Yang,
Chul—Min Kim, Whan—Seok Choi, The asso—
ciation between phase angle of bioelectrical
impedance analysis and survival time in
advanced cancer patients: Preliminary study.
Korean J Fam Med. 2014(35):251—256.
Fumio Shaku, Madoka Tsutsumi, Asako
Miyazawa, Hiroshi Takagi and Tetsuhiro
Meano. Self—care behavior when suffering
from the common cold and health—related
quality of life in individuals attending an
annual checkup in Japan: a cross—sectional
study, BMC Family Practice, 2015:16(91):1-7.
Lngela K Carlsson, Birgitta Rosen and Lars
B Dahilin, Self—reported cold sensitivity in
normal subjects and in patients with traumatic
hand injuries or hand—arm vibration syndrome,
BMC Musculoskeletal Disorders. 2010:11(89):
1-10,

224, =,
A 27] B exte] WS AReAalT
A ATt Fhgton] e u] falsts]A] 2014:27(4):
110—120,

ka7 W5, vhdul, A study on correlation
between Bian Zheng with Autonomic Functions
—Based on skin resistance variability, Han
Zheng, Re Zheng and Xu Zheng. thgFete]zl
ksl %], 2002:6(1):123—-134

9, WA, Aes, A, FEA, ol
A28 o]A% Digital infrared thermal imaging
o] w2 $=YS 559 Heart Rate Varia—
bility ] /J2HHA At bRl nketa] A,
2016:29(3):1-9



