e PISSN 1226-8593

257 22 2022 eISSN 2383-613X
< of A= Sci. Emot. Sensib.,

Vol.25, No.2, pp.45-54, 2022
https://doi.org/10.14695/KJS0S.2022.25.2.45

Aol e Y x|z A AE AT B2 ojx= d&

Effects of Blood Indicators and Stress on Obesity by Gender in Korean Adults

olz3lf

Kyung Hee Leet

Abstract

This study aimed to investigate the effect of subjective factors (figure recognition and stress) and objective factors
(blood biochemical parameters) on body mass index by gender difference in Korean adults. This study analyzed
3,343 subjects older than 20 years according to gender using the Sixth Korean National Health and Nutrition
Examination Survey database. Specifically, male subjects had higher body mass index than female subjects (p <
.001) and were more frequent in the obese group.. Female subjects had higher stress and platelet score than male
subjects (p < .001). Male subjects had significantly higher white blood cell counts (p < .001). The factors affecting
the occurrence of obesity by gender difference was highly associated with subjective figure recognition (95% CI
= 0.026~0.045, p < .001), stress (95% CI = 0.487~0.925, p = .015) and white blood count (95% CI = 1.232~1.392,
p < .001) in females. These findings demonstrate a gender-specific difference in recognizing subjective factors and
especially the objective factors of white blood cells and platelets affecting obesity. These results can be used for

obesity education or fundamental data for establishing a nursing arrangement program for Korean adults.
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H 27k el vl mob Aol AtolE Hl o w(p<.001), AElsHA A3l FAHAA o4& BATPLT) A
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1. ME
AR WA o] A =g AAEEA 2 A
o5y F44, A% #E 59, 2 AY4 29 5 5
A 245 o8 dofdtt. 53] 5&e BA A
EAgtel wE TRl S 9 Hstel mE A,
AAgE e Wskel AF7kE o] Wake Aed

d Atolell 5wl o) o] S7Es AL, 20141 184 o
23919] 39%7} ZA =0T 13%7F HIvEe 2 B 7 E )
(WHO, 2014). 53k, $-2]uhz} 194] o4k A<l vuke-2
ANHAHATE 7122 1998 26%01 4 20013 29.2%
2 S71sle] 2 79 F9 31-32% FEOE By HL
(Korean Society for the Study of Obesity, 2018). =, =]t
& AN Ak o] Wy 91F 9 o] 71A] Aol

ol o] Qs AR A w g

©]u] b (Colman et al., 2014), Z~E#] 2~
SO R mAT S, ok A F, ZAH wal)
LR 4= ATH(Deasy et al., 2014; Jang et al,, 2018). thgk
7% 194 o) 4L o R @ AFelN YgB
Fo| 2EU2E Y] ol Ee ol LAnky
ek ggAFE ] EEE 200795 T 2015 14.4%°] &
1S Bgom, ool PR £ 202 etk
(Ministry of Health and Welfare, 2016). 2=E&| 2= 2]55
W, AFe] 71k B Fda AdFe] Hstel S B
o, ARlellA A ~EHA ALrt F25 HAE
FE g I 3y AES AF st AoE et
(Barrington et al., 2014). ©71%] ZEg 2 218 7313
A AFHAE YA T AEH s F4 3
22 FAAR] o] gFe] WskE 4oz F AtiGloria
& Steinhardt, 2016; Lee et al., 2020; Mouchacca et al.,
2013; Wardle et al., 2011). ©]2]g+ ¥HJ 4 AEH A A
W A, SR A @R 5] HYk Aol 99
= "A ] f194E =ItHColles et al., 2008;
Jeong, 2021; Ozier et al., 2008; Raspopow et al., 2014).

o

712N GAR] EAd A AN complete  blood  cell

count, CBC)= APF AWehs 7 &5t AL &

shtelti(Jo et al,, 2016). 531, Azl what 2%, AlA
A=)

Ap, dst A A, A ALlF F5 Fo s

Shin, 2020). %4 S| &R 4]
A5 AH=o] SO (Koga et al,
2007). vl N8 G EFEN] S2x]9] Wah Alele] Az
el ek A7E FaE AL ATt (Cepeda-Lopez et al.,
2015; Winther et al., 2014). =3} W] 9 9= Aglo] uk-s-
I 71-e] 2EG 2o & 20107 g, AEY s
2} all(natural killer, NK) A Z9} 7+ A Y 522
i sk ASE B FUTHNakata et al., 2010). o]l

ZEZ Y WY Hlo] e v Alole] #AE EAFSHE

Aels] Qebge

A7} Es] A= 3 Qti(Lee et al., 2010). ©]213F Ttk
3 AFEo] o] FAR AL glo} Aol gl A0S
Jo g 53| IS XS Al PRl upE AYs)st
2 A%, 2EH 2] IAE s AT A fle
Aot} vk 7}, YA YE, T} e AydGH
o] gl agle] HEZ o)d off] 7EA] FFke] 98l
Q1 HITES: dWlehs SHoME ~EH A F 9 vy
o] Q1A thgh =27t Bo 3 Ao A7hech I
A Suffell A 2EH A B Ff) A iE Fo] BIvke] w]X|
= Gl e FTAHR A= mlsh g F8E
A 2B 77 BE 3 2EFH A} vt E
2l A7t DA 02 ATk o] AE)H SHI
DA AL AR vigto 7 S e Ak Bak F9HH
ol A7t Bosich Eak vinkl] JES nX= H 9
P25 Al wat o7t S ACE A7

B A7 AL 1. el Unky 5L dixd
T Ue FUAZFEZAL AEE RO E FAIF <
S FA 2EY A Hroh AR SH H
A|F Fo] Hlghel] o gt FIFS H A=A FRlst,
2. o9 A AA Al 813 FHA 1A 5o 80
SAste] e mE 2ol dhetalal vlRk $1E 89l
< AP0l S ol T AxolA AJHEe &
J



2.1, A

PLT7} Hlvtol] mxE &S nlw ¥48l7] ¢sto]
‘The Seventh Korea National Health and Nutrition
Examination Survey’ 1A A5 E o]z} L4 gk A= 4]

ZARe ol o,

22 ATCHA
B AT R daduioln, RA%AR, 4
B #z] 25 (Korea Centers for Disease Control and

Prevention) 7} 5=#3}] AJ8)3}t “The Sixth Korea National
Health and Nutrition Examination Survey (KNHANES
VI-3), 2015(Ministry of Health and Welfare, 2016)* =}
S E o] &3y A7) A KKorea National Health
and Nutrition Examination Survey)2] ¥+ & £
A ARIA 7REE 7P A2 Al ] QI
A AR E AREEALL, ©lE FEl B RgUR] tie
= 5 1AL o) =Rl thske] thEAd
T AEE sk 20159 ZARE 192
o 2 AR WellA] FE, o,
=9 7 5= ALS 7 F
J-&sked 2070 2 7S AA skl
| 7,380 019, 204 mIRE B F3EAE
4746782 12+ ti Ak A1l om, BMI
25715119 w2} Underweight 19378, Normal 1,752
Overweight 1,210™, obesity 1,591 S 2 #7353} th
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2.3.1. H|2t

HAFANA HIRES SR A7 FRALA S H
AT AES olE-ske] AAFAFBML kgm?)E A
Arstsiet. thgkH]ehekslol| A A|AIgE 7)ol whet A A5
(underweight; 18.5kg/m?), % J(normal; 18.5~22.9kg/m?),
A S(overweight; 23 ~24.9kg/m?), ¥H]YHobese; >
25.0kg/m?) .2 73 M (KorMedi, 2009), H] Tk
tll gk BMlI(over 95 percentile or over 25kg/m?) A| <ol
A8k vl B4 5 tHKoo et al., 2014).

JEo| mE gt X7 I

Eaf A7} HI2tf 0jXl= S 47

2.32. AEYHA

AEY A FEL PN AEYAE duh 27|30
AFU7N = w3l Uiske tigs] wo] =71t wo|
Ity 25 2xth ¥R 27)R] o= 2 AT

2.3.3. HZA}

1l & S (White Blooe Cell) 57> Flow cytometry by
using semiconductor laser HAPHO 2 A3 (Red
Blood Cell)2} &Z43H(Plates) =74 Hydrodynamic
focusing DC detection AAF HH S 2§31 0w, A<k
< Stromatolyser-FB, Sulfolyser, Cellclean Control,
e-Check (Low/normal/high)(Sysmex/Japan) AF-8-3}%3 37,

XN-9000(sysmex/Japan) “H] 2 2] 35}S T,

24. AEEH

F3¥ #5E= SPSS WIN 24.0 program (SPSS Inc.
Chicago, IL, USA)< ©]-83}o] #4310, BE 40

RS TS B *—gﬁﬂi ByS A] Bl 6}°ﬂ o} o

5. AR

N

S AN ATE
< A1170025) A5 0] H,

Hol B7Fss AR
4 B 71dAo] BAEoH,
T AS AN A48T T
¥ #2]%(Korea Centers for Disease
Control and Prevention)2] YAIAE 37 & &2 A4
o whel o} &gatlom, A= D ekl A H
2] 9] ¥ ](Institutional Review Board: IRB)Z5-E] 4™
A 5-01(1041493-E-2021-010) ExE AHAH Al =)

B QoA AHga Fu
A ARAGEAZS
oAl e eI n
Fuol Bl o
Aol Solstel 7t
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3.1, JEol| mE ey 5

—

0L

Ao Al 1,42478(42.6%), 1A 1,9199
(57.4%)°. 2 YERSTE vo] /oA, A= 50~594]
(21.2%), 60~6941(20.4%), 40~4941(17.7%)% }EbSt
3, AR 50~5941(22.3%), 40~4941(19.4%), 60~694]
(17.5%)% JFeb, Aol mhaf vo] +2 Zol7t e
Ao 2 Y THx*=11.655, p=.040).

W5 FEollA, HAE UE ©)X3(36.8%), 11E(35.9%),
ZZ 013K16.7%), ==(10.6%) 2 e, o A= T
= 0]4(31.2%), IL=(31.0%), == ©]13K26.6%), ==
(11.2%)= vreh, el et W& 752 2| 7F 9
= Ao Z YR THx’=49.581, p<.001).

FHA A A elM, FAHE HITH44.1%), HE
(33.9%), "F= H(22.0%)S 2 YEFS, ozt Bt
(45.7%), 25(43.8%), "H= H(10.4%) 22 YERY, A
ol whet FHH AY A2 A7t e LR Y
EFTH(x*=91.824, p<.001).

BMI®I A, F2H24.82kg/m?) 7} o ZH23.84kg/m?) Btk
= 0(1=7.442, p<.001), H]TH25>BMI)LEo H2H55.9%)

7} o AH41.4%) BT} B Ao
p<.001)(Table 1).

2 UEPSTHx=68.067,

I

3.2. MU0 =2 AERA L SHoHX|

= ="

Kl

2E oM, A E 2 =71TH54.3%), Bol =
Z1TH20.5%), 719] =7]1A] 2=TH20.2%), tets] ol
LRTH5.0%) % VEFSE DL, o2 e =71TH56.6%),
ol =71TH23.7%), Ao =714 =ThH14.5%), et
3] @o] =71TH5.3%)3 Ve, ozte] 2E# AV =
2 Ao 7 YERFTH(x*=20.356, p<.001).

W&ol 4] J2)(6.85 Thous/ul)7 F 32K(6.17 Thous/ul)ETF
=31(t=10.837, p<.001), A F2H4.93 MiluL)7t
&1 2K(6.17 Mil/uL) 2.t} 3=3(t=40.097, p<.001), & 27kl A]
+ '92K245.75 Thous/uL)7} ¢32K262.92 Thous/uL)=.tF
wro 710 2 e TH=7.090, p<.001) (Table 2).

3. JE0f ME H|Zol| &= Djxl= =

o o —

AFo] Z71ed45E vy A 52 IFxl= 1.075
ull, oJzb= 1.081H) S7FSFATHE Al 95%CI=1.012~
1.143, p=019 vs =k 95%CI=1.027~1.137, p=.003).

Table 1. Gender differences in obesity related characteristics (N=3,343)
Male Female 2
Variables mean+SD mean+SD ( i i)
N(%) N(%) P
0.863
Age (years) 51.57+£16.41 51.08+15.89 (0.388)
20~29 years old 184(12.9) 207(10.8)
30~39 years old 185(13.0) 292(15.2)
. . 40~49 years old 252(17.7) 373(19.4) 11.655
Age classification
50~59 years old 302(21.2) 428(22.3) (0.040)
60~69 years old 291(20.4) 335(17.5)
Over 70 years old 211(14.8) 283(14.8)
Elementary graduation or less 238(16.7) 510(26.6)
Middle school graduation 151(10.6) 215(11.2) 49.581
School grade . ]
High school graduation 511(35.9) 594(31.0) (<0.001)
University graduation or more 525(36.8) 599(31.2)
Skinny 313(22.0) 200(10.4)
Subjective figure recognition Normal 483(33.9) 841(43.8) (9<1(_)gg§1)
Obese 629(44.1) 877(45.7)
BMI(kg/m?) 24.8243.65 23.84+3.80 7442
’ ’ ’ ’ (<0.001)
Normal weight (BMI=18.5~22.9) 629(44.1) 1123(58.6) 68.067
Obese (BMI=25.0) 796(55.9) 795(41.4) (<0.001)




Lol TFellA] vgk A 52 20t ol Hls EAbe
40~4941 = 16.20811(95%CI=1.216~216.028, p=.035),
50~5941 9.2314H(95%CI=1.281~66.511, p=.027), 60~69
A= 6.63081(95%CI=1.688~26.034, p=.007), 704 ©]4}
2 3.18591(95%CI=1.338~7.582, p=.009) =7}3} 1,
o 2ol A = fSle Ao® Uewtth

W& Frol A vR Iy G52 ZE o]stel B3|
Ao A FEL 2.16081(95%CI=1.240~3.763, p=.007)
S7Fstlar, AR A] FE2 5.20691(95%CI=2.893~
9.366, p<.001), & 2.89011(95%CI=1.591~5.253,
p<.001) Z7}8l= A0 2 VEhyith

FHA AFY QA A BYE BA SE>

STy

w}2 ol

JEo| IE gl X7 H A

EH AT} H|THof| O]%] 49

rr

o
o

it

p<.001), 1%+ 0.0134 (95%c1=0.007~0.022, p<.001)
sk, odAtel A BHE-L 0.0138](95%CI=0.006~
0.025, p<.001), B> 0.0349(95%CI=0.026~0.045,
p<.001) Fasks Ao2 yEryitt
ZEY A ] whet Blgk Ay SHES
o] =zitprol sl FAtel A= Aol gl
YERRDL, oAM= “Za L@:} ol
(95%CI=0.487~0.925, p=015) Z23k= A
WY re] whe} vigk Ay SEe- ”Xlw %é
Ao g YePY, A= 1.30991(95%CI=1.232~1.392,
p<.001) Z7tstict gl wel vk B gE2
A= 0.99741(95%C1=0.995~0.999, p=.002) 7+%3}S

H}\ R

vlg)] GajoA HELS 0.0019](95%CI=0.001~0.003, A, A= ABAdo] fle ASZ e tHTable 3).
Table 2. Gender differences in Stress, WBC, and PLT (N= 3,343)
Male Female 2
Variables N(%) N(%) ¢ Xvalue)
mean+SD mean+SD p
Stres
Feeling very much 71(5.0) 101(5.3)
Many feel 292(20.5) 454(23.7) 20.356
Feel a little 774(54.3) 1085(56.6) (<0.001)
Does not feel much 288(20.2) 278(14.5)
10.837
WBC (Thous/uL) 6.85+1.88 6.17+1.73 (<0.001)
PLT (Thous/uL) 245.75+59.43 262.92+69.21 7.090
: : ' i (<0.001)
Table 3. Gender differences in factors affecting Obesity (N= 3,343)
. Male Female
Variable Category
OR (95% CI) p value OR (95% CI ) p value
Age 1.075(1.012~1.143) 0.019 1.081(1.027~1.137)  0.003
30~39 years old 7.964(0.327~193.895) 0.203 2.503(0.181~34.587)  0.493
40~49 years old 16.208(1.216~216.028)  0.035 3.354(0.416~27.011)  0.256
Age classification
20°s (referent) 50~59 years old 9.231(1.281~66.511) 0.027 1.704(0.339~8.556)  0.518
60~69 years old 6.630(1.688~26.034) 0.007 1.669(0.532~5.235)  0.380
Over 70 3.185(1.338~7.582) 0.009 1.321(0.638~2.739)  0.454
School grade Middle school graduation 2.160(1.240~3.763) 0.007 5.206(2.893~9.366)  <0.001
Elementary High school graduation 1.721(0.943~3.143) 0.077 2.890(1.591~5.253)  <0.001
graduation or less (referent)  {piversity graduation or more 1.279(0.814~2.010) 0.286 1.329(0.880~2.005)  0.176
Subjective ﬁgure recognition Normal 0001(0001~0003) <0.001 0013(0.006~0025) <0.001
Skinny (referent) Obese 0.013(0.007~0.022) <0.001 0.034(0.026~0.045)  <0.001
Many feel 0.947(0.543~1.651) 0.848 0.960(0.586~1.573)  0.872
Stress Feel a little 1.080(0.765~1.525) 0.663 0.671(0.487~0.925)  0.015
Feeling very much(referent)
Does not feel much 0.869(0.657~1.151) 0.327 0.843(0.640~1.109)  0.223
WBC (Thous/uL) 1.055(0.993~1.122) 0.085 1.309(1.232~1.392)  <0.001
PLT (Thous/uL) 0.997(0.995~0.999) 0.002 1.000(0.999~1.002)  0.655

R=o0dds ratio; Cl=confidence interval, WBC= white blood cell; PLT= platelet



50 ol&s|

4, =2

[ -

B APE @34 S FUALYYEA
g TAo® Aol e} Foa AY Q4 8 2Ed
2291 AP S G A7} AAFASY FL MUY
2 BAFo M, 4919 AAH A% AN A7)
ZR10) B thers A vhae) e 2ol e

ol
=
o]
-
i
o r
ol
ft =
ro
o
o
38

SEuEte] FRIAGEATH A5l o3tA 1997
WRE 20077k WY BF H|RE 0] S8 L
™ 53] E7A¢ BMI oA oA BT Gl o A
Z7} 2o0] 1 ZItHBae et al., 2009). = AT A% H)
T S Uei = BMICA GA7E SzkE T §-2 1)
A=A Ueh e o= 23 A, selEdE, A

)
Ky
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=

3 H|9E o] 3H5-2 Fid o] of Aol Hlste] =3t
= ol A9} FAFES H A THDoo, 2015). FAd el
A v A E Yehl= AE7F fFovs =
E75IaL B Ao T3 Ay A2 s 3A
Ho} ool o 44 AYPJAAE stz AUk A3

Aol A AAle] A HS FAFHORE QA8 A
SAHOR QA= AJERT T34 A7) g
v A 3 715 thKwak et al., 2011). 18
AN APE BAHOZ QX st Ho] AEH A
ek 9= 9l O m(Kang & Lee, 2021; Lee, 2006; Xie
et al., 2011), AF21e] Aol gt T A Q1A I=
A3 FE=EE ATd d9e ¢ dHETy B
325} tH(Franko & Striegel-Moore, 2002). H] Wk} =34

2 Aol gt SnkE XS T A4 A9 F

me o o

i

2 AFE3 A ScKFriberg et al., 2012; Schraml
et al., 2011; Wiklund et al., 2012). A = T=2&
©] #H3KDuchesne & Pruessner, 2013)9} 7142 <214 3}
£ 54 = A (Kogler et al, 2015) Zt]ol ojae] &
o] ApztslE AEHAE st AE7F A0
of B3l E2 AoF Btk AN | vt

o s e mE AEH A AEe {23 2to]
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M wo ox o
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1.0759) ojAdo] 1.0814H Z=718kith &
71Z thALEF Astet 2A] 4] HshF dojue,
oy 5 A B A Abst 5Eol] 7
2014; Shin et al., 2020). 53] vo] &7l o] P el
A5 40~49A4190 162082 71 T3 Aol A$-
50~59A11 0] S7tslE AR B Aol xjolg B
Atk ol FNALG Gz W2 Gxl= 400 H]
R EC] 7P wAY, oAxks Aol S1eel wet
A& A FHEEC] S8, AT A4 Gy 25
A" F7He} B Sk AR et Aot o
2| gHK(Yim et al,, 2013). Aol whE H¥]TE X5 A, oA
o] A% w7 o] THG AF ekl 93 XA 5
2 A e NA a3y 2L Ao BT EATHGibbs
et al, 2012). & Aol Al YERT 50~5941= of/dell 2L
H 73} 22 AA A ek Holes Al7|Z AP A s} o
Uzl anje] 74, ol 2EZ 7] A A SKPark et al.,
1997; Yim et al., 2013) ol w}& A A|W 2 S5 25k
24 59 AlAA WslE Hols ZoR Azt
School gradeol| A 2 AFZA 3} oJ Ao = F22 5206
v 7Z-2- 2.890M] 2 YR} W8 450
gEo] F/ UetHth ol& i
TE o1Fe W& FES 7R A
o] Wk, W& A5 Hnk
o] 25RO Y 7 JFS Rtk 4
AFeHS- ¥ 21thHou et al,, 2008). S 50|
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ol = 163 = ‘ﬂﬂPo}E‘r A FHE 0] 91.5%= A F
BYA| oA o Bol A =Sk H(Fan et al.,
2014)= A Aol YAhS B s AY B
o] T I dFe] UAE FEFOZ(Hong et al,

2 A Q12 o] Hlwka} A

=
Aol gont obyel A T s

fus

/q 1/}/\4 © o

¢

2ATHDoo, 2015; Kim &
W ] mE HRE
ot OEVH 719- 1.309

A7 fom)slA =718k oqum uusa;L T;q Tt
FréfmsiAl 2ko]7h W= A 7H(Lee, 2020; Morikawa et
al, 2005)} FAFEFS BTk é 27} WMol o
sl ool o ZEd|el] Msiths B AT Assh
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