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PURPOSE High blood pressure and obesity pose significant health problems for older
individuals. Previous studies showed that regular exercise improves physical fitness
factors and decreases blood pressure and obesity. Therefore, this study investigated
differences in blood pressure and obesity according to the physical fitness level
of Korean older individuals using the National Fitness 100 data and used them to
recognize the importance of maintaining physical fitness through regular physical
activity or exercise for older individuals. METHODS From 2013 to 2019, a total of
218,848 subjects (men=74,271, women=144,577) aged >65 years who participated
in the National Fitness 100 had their muscular strength, muscular endurance,
cardiorespiratory endurance, balance, coordination, and flexibility measured, and they
were ascribed a fitness level. Blood pressure, body mass index (BMI), percentage of
bodyfat, and waist circumference were measured to compare the difference in fitness
level. RESULTS There was a significant difference in the systolic and diastolic blood
pressure in older men, and the diastolic blood pressure of older women by the fitness
level (p<.001). In both older men and women, there was a significant difference in BMI,
percentage of bodyfat, and waist circumference according to the fitness level (p<.001).
CONCLUSIONS In conclusion, men and women showed different aspects in blood
pressure, but Korean older individuals with having a high level of fitness managed
their weight and body fat well. The decrease in obesity and improvement of physical
fitness through regular physical activity and exercise could be a positive effect on
maintaining health and extending healthy life years.
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Al o2 A7) 15k 2ol PR3 wjo]th,

Korean elderly survey(Ministry of Health and Welfare,
2017)°l WEY wRlEA 71 BlsHA Aot e 1F
Fog yerth 1dG4E el qlo] S8t AFTEIE F S
ol HE23 4244 22 Axgaasio] 1440l 939
ol "tk EZF =019 49 A AsiAl7lE ddork F 4
7] tH(Korean Centers for Disease Control & Prevention,
2013). 18Y FHES 30~394] 11.3%, 40~49A4] 19.2%, 50
~59A4] 32.1%, 60~G69A] 46.9%, 70A] °l4 64.7%% LEFITH
(Hong, 2021). 20204 Korean Centers for Disease Control
& Prevention A=0|| J5lH 654 o]4 LY FHES A
61.4%, F4=<1 56.9%, Gk 64.8%= 1wl IFY H
0] FAkRlE Tt okt w2 Holtt

¥ Ent opy et H|gk B3 Wi F8% A73HH Aot
(Flegal et al., 2010; Kang & Park, 2014). H|9t9] AL & ey
= AL g AMR-E = A2 FA S (body mass index, BMD)= AW U
AP o] 4 #uk oty HT L U= A1EQd A&
oJth(Fujii et al., 2012). BMIZ} AAA =S 24T 4 = A H
ARl A= oFY A WL, BMISF A A =] WA =11, 18
&, TEHAHE, J_—’X]@% 59 FHENE TRl Aoh(aved et
al., 2011). k=IoAIA] 4= $22]9] BMI= AlA|7] 59 oFsl&qt of
Yzt 7153 NtE =2 *ohrl'%—l'ﬁ]ﬂ Ao (Kim et al., 2013), =
Q19 Aol oey FAHHQ FFE VA otedlo] vHEE
= A<l ¥glo] =t BMI #5F ol gt A X %-E(% bodyfat)=}
sl g =8 (waist circumference) T3 HIY] F =5 WEst= A4
9 9lo|t}(Korean Society for the Study of Obesity, 2018).
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2018; Langhammer et al., 2018). E3F B]¥te] A& E3t Aok
= AL 4 4 IJHCho et al.,, 2019; de Resende-Neto et al.,
2019; Yang et al., 2019). IAqF =152 Ao g2 £49l #|
2ol w2 o] Aole} HTHE 9] Aol E AW A= obF
T uju|sk AAo|},

AA futEtollAl AASt e FHAZE 1002 =919 A
9 A7 2o BAL =7 A A ES FehA upo] ol =4
Btk 47T =yl Axx B AB|Ao|th(Park & Lee,
2019). & AMdollA= 654 o] o]2A419] A%, A7, SHA
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Table 1. Characteristics of subjects (Mean+SD)
Variables (n:l\74£12671) (nf N ﬁi‘;n
Age (years) 73.6+5.43 72.8+5.59
Height (cm) 165.1+5.88 152.4+5.52
Weight (kg) 66.2+8.84 57.5+7.94
BMI (kg/m?) 24.342.77 24.8+3.09
% bodyfat (%) 25.9+6.45 34.9+6.40
Waist circumference (cm) 85.1+£8.13 83.1+8.16
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SIREO| A RE 9z hRE O] mAE YX|7HA] &4 5t &5
3m 9oz o] 124 AR5 T 1243} nFEA QX E H
WA E=T s 52 2A W AHE o] S i ¢
T o9t F O vigto] HysHA i & &2 ddche] $9
o] ekt AZ; A5t T QR A dojut 7hsdt o we A
ojx] 1Z-& £ thA] QAR Eote} gt it 23] BHE &7
Sho] W2 A|7HS 0.1% TR 7| 2519t

P2 87 HPor ZAstrt vigo] 7tE 3.6mx A&
1.6m<l AAZFE ] Mg X, FE BEA R 1Z-E 1A A7
i, 22 A 2.4m HE Al QAE Fokch A A o
LAE FYo] Y& At gop izt ‘A F5o| npE e 2%
Fibol| Sl 2 Eot Aol U=F 5HYTh HA] oAl thA] 9
Aol A dojA A& e 1724 ot Qpof gkoltt. o] IS
F R AESH O A8 A7HS 0.1% 992 S5ttt

AL gol SE o g FB|7|E A5t At Al
< B3 Fduttto] 47|49 A Ho| &S] BEE FES T
I HEA ookt F £& & mA A7) T 9ol &gl ga 7
£ FRYA GEE oto] FAE o] s o g de] ¥es
sttt 23] £4310] 0.1cm B Z HHAE 7| =259
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N
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Fojsheiet. WEe] 7 65~69A, 70~74A, 75~79
A, 80~84A1, 85A4 o)L & FEA Tt
SHAYSI2 NE AFSF 15301 570 oldolw 1
F ol4fo] 57 oleld 255, 357 ol4o] 574 o]4o]
T oJshe= 455 Fo5toitt.
Ad, AgEE 7 A 530l &3 HAAEY 4= (Table 2)%F
2t}

off

o, 2

5
435

il

AAFE A A(BPBIO330, InBody, Korea)Z Mg Al 529 ¢S
13] Z4st9tt.

4. HE

1) BMI, AAEE

A%, BMI, AXLE2 Inbody 720(Biospace, Korea)& ©]-&-3
of Z5kqleh FoAs BE F5E4S AASHY 7 B4
285t Aefol A ATt S WA o] A F EEs &9,
F EF0)9 A=S HiEA FA FEE 30° A= HE AR A=
£ o}t 13] 3ot} AR U2 2|5 7| E5F5

2) S &

AYEY L AAASE EXE o] &5lo] 45ttt Hol RS u}
£ A= AA T FH, EAE IF Folol AN FAEA &
717 B f £247} motR A Qutelr] ore AR 4okl
0.1cm @912 23] £7gsto] Y4k 7St

A A

ILE glo]El&= IBM SPSS Statistics 25.0(IBM Corp., Armonk,
NY, USA) 674 Z2IHE o]-§sto] it BZHAE A8k
o}, ZF Al A PG5 7H9] ZolE v wstuA; YUHA] FAHEA
(One-way ANOVA)E AAISHA L, 528t 2po| 7t YebE 35
AR A (post-hoc) 2 & Scheffé 52 AAISHI. 544 #9
FFL 0=.052 AH3I}.

AS5FE 49 Aol & vl g At (Table 3) 7} Zrt.
3. 8% HAeQ1Y] AS, £579 oje] et BF AHSHEE Aol A
A Rfol]l WA 2 FEHE H 4 5& ol M-S 317 H, oA SAHLE fFolulet Aol7t e ALz YEHHTHpL.001,
Table 2. Number of subjects in each fitness level by sex and age
Age Sum
65~69yr 70~T74yr 75~79yr 80~84yr Over 85yr N Ratio (%)
1 1,724 2,287 1,847 707 229 6,794 9.1
2 3,529 4,209 3,409 1,633 401 13,181 17.7
Male 3 5,370 6,600 4,614 2,138 695 19,417 26.1
4 9,174 10,895 9,950 3,746 1,114 34,879 47.0
Total 19,797 23,991 19,820 8,224 2,439 74,271 100.0
1 4,313 4,038 3,025 1,305 458 13,139 9.1
2 8,377 8,447 5,625 2,624 893 25,966 18.0
Female 3 13,413 12,553 7,988 3,666 1,268 38,888 26.9
4 22,745 20,466 14,468 6,605 2,300 66,584 46.1
Total 48,848 45,504 31,106 14,200 4,919 144,577 100.0
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Table 3. Difference of blood pressure by fitness level

i 95% CI
Variables Fitess N Mean+SD ’ F p Post-hoc
level Lower Upper
1 6,793 133.7+15.06 84.0 229.0
Systolic 2 13,175 133.3+14.91 78.0 197.0 L >34
blood pressure 16.491 <.001 24
(mmHg) 3 19,402 133.0+£15.05 73.0 222.0
4 34,858 132.5+15.19 74.0 214.0
Male
1 6,793 76.0+10.08 41.0 118.0
Diastolic 2 13,175 75.849.98 33.0 120.0 .
blood pressure 8.794 <.001 1,3>4
(mmHg) 3 19,402 76.0+10.05 36.0 133.0
4 34,858 75.5+10.48 32.0 137.0
1 13,131 129.9+14.74 69.0 194.0
Systolic 2 25945  130.0+14.61 76.0 199.0
blood pressure 1.110 344
(mmHg) 3 38,864 130.0+14.69 71.0 196.0
4 66,550 130.1+14.80 69.0 203.0
Female
1 13,131 74.84£9.54 33.0 116.0
Diastolic 2 25,945 74.849.72 32.0 135.0 .
blood pressure 46.136 <.001 1,2<3<4
(mmHeg) 3 38,864 75.2+9.79 32.0 127.0
4 66,550 75.5£10.07 32.0 133.0
"p<.001
Table 3). A¥%S AT, $57] AYolA 1530 35334 453 =9

EE} EXILD3, DE), 25

Fur £ ehdti3)4). o
o2 UeRgTh1,3)4)
7 dgre A9

urh e 20
AguwQlol B9, 55

UL BAROR FOIT Aol Sl

33 25

%— 1€

A SEE vRte ] o]

AE5a5E ¥Rtz 2ol vl gk

gA4w019] AL BMI, AA
o] AFNA SAHLE 79
(p<.001, Table 4). ASZHZS

23t
g, SYEY BF A
ulghk &po] 7t

A} 4719

=1

ol 45FES ¥UIL(24), 357°] 4
1€7] Eetell A= 1, 3550l

3‘1:]

3 o] FBolA 5
402 §ojulg xfo|7} thehx] eoki(p=344, Table 3), 0l27]

AOo.2 YePgtH(pd.001).
= Aol Zol7t A 3, 4572
Fto] UrebtTh(1,2¢3¢4).

A= (Table 4)9 2t

g5 A

B ATolAe FUA100 ALE B =

4 654 o] 4

1}
A 74,2719, A4 144,577%9(F 218,848%)9] ti++2 HlolHE
1=

Fgoto] Gl A
Hstd] 1 Bo] Jgic.

F2wQle] A
¥), 253

L ==
(b=

17.7%(13.181%). 3%
47.0%(34,8798)°1 A}, 018 =Rl

18.0%(25,966%), 355

A5 2L

Williams(2001)= &2 A
Wik X 2o Fa3k 8]lo]

53 e

26.9%(38,888%), 45&

B % v Aol

HoeE2 FAAERS 153 9.1%(6,794

=26.1%(19,4179), 45+
S8 9.1%(13,139%), 25+
46.1%(66,584

Z(high fitness level)o] 18 9
o, AEo] g Fael WA wA

oeIg Ael7t St 102 Faol Hel, Siel $45 BMI
9, AAYES dor], HeEd e Aoz ekt

(1€2<3<4).
oJALQl9] ALLE BE HRloA AFESF

= ¥ Z}o]
AHOZ oulgt Hol 7t 9]

£ 0.2 tepdthp<.001, Table 4).

AFAZ A% 49 ST BAHOE U Hol7t Uk 1

Fo2 TRo| Ho], S| £24F BMIE %1, AXFEL o
og

o, el 2 A2 E YEETH1<2(3<4).

HSIM &
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Ues BHokqlet

2018 Guideline for management of hypertension(Korean
Society of Hypertension, 2018)A& F4 ¢S +=
7] 120mmHg w9 I3 o]7] 80mmHg W%, F9o &
A& 120~129mmHg 183 80mmHg ©|%, 7] 18U¢S
130~139mmHg F+= 80~89mmHg, 18 19AS 140mmHg
olA B 90mmHg °l4}, 181 ¥ 29 A4S 160mmHg ©]4+
E+= 100mmHg oo 2 E&7okal Ut} AT Japanese Society
of Hypertension(2014)°]4] B3}t Japanese hypertension
guidelinesell 9JotH, HEFAGYLE 744 olsk(A7] ¥ A=

https://doi.org/10.24985/kjss.2022.33.2.161



Differences in Blood Pressure and Obesity

165

Table 4. Difference of obesity by fitness level

- 95% CI
Variables Fitess N Mean+SD ’ F p Post-hoc
level Lower Upper
1 6,794 23.342.32 14.4 34.9
BMI 2 13,180 23.842.47 13.8 42.1 .
B 740.022  <.001 1<2<3<4
(kg/m’) 3 19,416 24.242.63 15.4 38.2
4 34,879 24.742.95 13.2 44.0
1 6,794 22.145.44 3.00 54.0
0 2 13,180 24.145.75 3.00 57.7 s
Male % bodyfat 1975.686  <001"  1<2<3<4
(%) 3 19,414 25.5+5.95 3.00 57.0
4 34,868 27.546.63 3.00 56.2
1 4,425 81.1£6.86 60.5 118.9
- Waist 2 8,175 83.547.25 57.1 119.8 .
circumference 806.636 <.001 1<2<3<4
(cm) 3 11,870 85.0£7.57 57.1 116.0
4 20,096 86.8+8.56 56.1 134.0
1 13,139 23.242.43 14.0 40.9
BMI 2 25,966 24.0+2.66 13.4 42.8 s
2 2809.862  <.001 1<2<3<4
(kg/m) 3 38,888 24.6+2.87 13.0 54.4
4 66,584 25.443.30 13.5 47.1
1 13,138 31.5+5.72 3.0 55.4
0 2 25,964 33.4+5.85 3.0 64.2 s
Female 0 bodvfat 2886.339 <001  1<2<3<4
(%) 3 38,888 34.7+6.04 3.0 63.0
4 66,581 36.3£6.55 2.8 67.4
1 8,135 79.1£6.63 54.0 117.3
- Waist 2 15,153 81.3+7.15 55.8 115.0 .
circumference 1642.419 <.001 1<2<3<4
(cm) 3 22,453 82.8+7.61 55.0 129.6
4 38,691 84.9+8.62 51.2 140.0
"p<.001
140/90 |9k, 754 o] 4K (F7] 1A 150/90 vIhS HAstL Ak A, 27] 18U, 1EY 19ATY] 22X 7Y, 3
k. o] A" Ao wet 1 ¥} 7S sk Ao| A el B4, A4, AHATLEE Hwetg Y, 7] 18t S
go] ot AyZhge}. vol7t Foll el 9] ggoly 7152 & 2

& o]l u]3) Feis] ol % ] g1

3] 130mmHg "R 522 AASHL ok

2 A7 A PRl 5
of wet FAHCZ Fout Zol7t YER T A2SHol
= #5719k ole7] Efol w7 YEET. okl ol
AR BAIHR] AolE = & AAIAT FAtE Wz A
ol ¥4 % W2 olg7] g EArh AYSHol HE EY
Sol A E/d ke 13} o4 =Rlo] Zpe] 7} 9L

2 AT} o] FHAY AgES Uetdie Al

=

Holt}. E3 F2 7t
ol=EloA FIsH=s 1AL HREGS B, AARAYF
(WHO)= 140mmHg ®]g9t, v]=rj#+ets]= 150mmHg P9, 3§
AA5}5] 1 E B3O A= 130~139mmHg, B=AAE3] A4E

719} ol&h7] doF B A

=1

L= &
g5+4

()
tlo ol

(& ol m@ o) ol

ol et

1
=

o

% gk

R

gFe] Aol g B AL AFFHER A AT ST} B AT7E U]
£ 47 e Agolek. Tt vl2d AP Kang & So, 2018)°14
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A/go] 7Ht 943t A+ATE & 5= St 3L So & Choi(2009)
9 AtollAl= 1BY 7|0 W A PGE2 Apolg YotH Sk, 1
A 0t FAS SATE, Y, R, BF4, fA8004 =71
IFdFo] 7P 945 ATHE et o= AT AR R oA
A= AAEL (7] 120mmHg/°17] 80mmHg)e] =Q1oA
ojx= AF 9| L3t AP H o0& AAEE AL ofd S 5T >
At Aol kA $=57] B2 I3 STl HER F2 g9
of Hlglo] H& L7} @7] wEo|th(Korea Disease Control and
Prevention Agency, 2021). YollA AF3I4E F8 7to| =l Eo
Al Aarsks 1A HEESYO] 120mmHe(FS7)E B R
AL olE Wge A2t T 4= QUet.

2 ATAZ}A Y AP5FE 57 L9 Hatol 132.5
~133.7mmHg H 9] ol AL, o]= F8 ZPol=ailoA Ash=
IR BREFdC sfFotes FA0|BER dHF O R o] 25
F& APl ot ZEAV| o= 7t Q& 20 & AR gt
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ol ek, ANtH o e 4 e AgeEe] 2eS
S0l W Aolekes Aot W2 FAolM AgSsael =
F57|9} oleh7] ol A YEhd A3 T} o4 o] dHsirt
g o] FdE Holil e Mol HsiMe +5 gdet ARdTE
ol L WAE FEY 2ot Qlh AP e AT 3 g
deRlEe] e 5ol JAEAEEYE AgsEel ¥ 9F
< Tethe A2 583 tiFolt. Yo7t Sold+E ddelE
ke g0 25580l ¥yl 283 Ao Aol
gF, o dAbe] gatlgel #4171 o)) AwE 7HAAL A7

St AotAl B8 7HsAdo] 2 70 Yol e Etotal, tieke] A

< 54 Xﬂaﬂoﬂ SHE 7 e 7ML HolHE ARSI
the HollA tgAE) dY dEd o2 58 o, 58 %«1 5
ool ZIEA g2 AL & A7 Aol &+

=

ALY 550l FastA =i, o]t
IS 2fotH, HFFBEE Qs o5 HlRt
ZhA], BRIl A B& W2 Al=gS
& A He A2 %Odz A7 &= ltk(Park et al., 2012).

Korean Society for the Study of Obesity(2018)°|A4 A At
BMI 71&2 AA% 18.5kg/m? ]9k, FAF 18.5~22.9kg/m? A
% 23~24.9kg/m’, WITF 1A (= H]Th) 25~29.9kg/m’, HITE 2
SA(FSE HITh 30~34.9kg/m’, BT 3HAI(ZE HIYh 35kg/m’
ojAfoltt. B AXNAAES] HaF BMIE= F4 24.3kg/m?, o4
24.8kg/m’o|t}. AALES] B, G 25% o4, G2 35%
olFd A% HIvhE S FoJ5tqtt. 2 A A=Y B
o+ AAFES G4 25.9%, o4 34.9%°1th. T SYEHE &
T HTY] B 71EE Al FA2 90cm o4, o432 85cm ©]
Ao AASHL Ut & A HAAEY Bt dYEde 94
85.1cm, ©JA] 83.1cmo]t}.

£ AT A3 g kQl BROAA BE HTEZHRIBMI, A
A&, slglEd)e] Agsgel wet FAZCRE |Fou|et Xfol&
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