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Abstract the control group (p<0.05), while HDL was higher

Background: The purpose of this study was to eval-
uate the effects of power walking and square dancing
on middle-aged women with hypertension.

Design: Randomized controlled Trial.

Methods: 30 middle-aged women with hypertension
were selected and divided into two groups. 15 cases
in the control group received routine treatment, and
15 cases in the intervention group received commun-
ity vigorous walking and square dancing intervention
on the basis of routine treatment. The intervention
time was 40-60minutes/day, S5days/week, total 16
weeks. total cholesterol (TC), triglycerides (TG), high
density lipoprotein cholesterol (HDL), low density lip-
oprotein cholesterol (LDL), angiotensin II (Ang II),
Leptin, blood pressure, and heart rate were measured.
Results: Body weight, body mass index (BMI), TC,
TG, LOW-density lipoprotein, angiotensin II, leptin,
systolic blood pressure and heart rate were sig-
nificantly reduced after power walking and square
dancing (p<0.05). After the experiment, TC and TG

in the experimental group were lower than those in
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(p<0.05).
Conclusion: The results of this study suggest that
power walking exercises and square dances are sig-

nificant effects on lipid mechanism and heart rate.

Key words: Blood lipid index, Blood pressure, Heart

rate, Hypertension, Power walking, Square Dance.

BAIRA}
A=At o
2| oA S22 95
T: 031-870-3446, E: koj1965@shinhan.ac.kr

Received 2021-09-30 / Revised 2021-10-31 / Accepted 2021-12-06



AT EZSAALTE S oA 1deh FAbe] et 3 dSA A vAs FF 77

ARE7E dstal SRIES] Agaedo] gl wel ndy Wi Ee] 73R SUHE Eola v
(Verdecchia &, 2020). L8> W S o] =gjA] Yehtal, 7]+ FR8 S0 §lth(Larson &, 1989).
Jvr SAZF AeiAE A, W, A T T8F AVIE E4AIT7 Ol )R sk FEFE v A= A

2% F 3t Gasecki 5, 2013).

1o AXTE 9} A ul) W] 7t Fask 3 AP eR v Ho A1 AL S WHAA
u &7 A HE stk A9 vk HE8d vS5s Astel HBAE o W Ws) ] 9 299
H AN, =3 S-S BAgMiller &, 1975).0]0 1 F¢ ndet 2 A1yt g3l X7 Hiehel] #It
A7} 2 3;101 AR E] 2L A THOparil ‘&, 2015). FAIRF L H S W71 AL oA 7kA] " ghslA| btk o] e st a1

oF A Al tisiAE A 2]l o e® AFEy 221F) e B n|nky} gk AlA g o2}
& 75s A7 g3e AdF, 59 9 AEHA $5 AEHA 0% AEH I QltKSamadian &, 2016). &

At 9 sF Y oy A HOE Q1A E oA ghtKCarpio-Rivera, 2016). 71 ©]fr+ 5°] ¥

FHREE T AR QI MY Al Aukedl £57] dits B

o = —\7__
A= W oheh Aoats Avldels EvAow Age] AT W WAL dey] wEolThRuivost

Al 5 3Tk AT Ase] Qlo] e A ekt
2 s Foto] 188ke A 8staat sh=tl 78 dkal lth(Montoye &, 1972; Koro, 1990). ©]= 713 2]<l
Ee Eoto] A Y 2w @S AL, 259 olUA girkE EishA ABAT= 5 AR A
= 53 A% o] 7] 2t A (resting metabolic rate) 2] F71e} tlEo] 1¥YS A& = o TS s
Z1o]tK(Schilke, 1991; Tremblay s, 1992). &> HH75& T7H7IEE A aAS A oA W ole} #d e
A7 AE % o)Al th(Bahler2} Gatzoylis, 1990).

Yl T et A E PR ohjeh B Aol x
15k, S A Aol ol o] £F Bolol W AL Ao Eab LA ek ek Bachi

Cherif &, 2017). B3k ZepAbAA of 99 97)L Falohs AX =T W AFS Wit Zepatdas 3159
e o2 5Ao] ol Fd F8o] T3 3 FAlolnk et AE v FEAF AAbel Sl
fo7 HEYAE FQ HHO7 53 QthWang 5, 2020). IS AHA3 AW FE He 25 CE W
T ATET F A4S0 wEA oA w0 73S Folre 9GS dith YA o], A, AE 59
TolE WA b= FAF A3 Aado] =2 fakAh 250 tHLee &, 2019). T ATtell whEH ZEkal e
Z3A RIS o)y FAX WS AAEIE 7SS ;h o] 5, 2020), YL A7) 5 A4
&, toloEst x4 7e Fol AT 5, 2019). ~E}X}Dﬂ*4 AT LA o] AFE9] A
o] Fo3 YEom Hk EeppdAe AR, 3%“ A4, dgdolehz 474 540 = AR, AA,
AAAR o & o] Eojdith. FAlol AlE=2S] AA A A é‘.ﬁ@ﬁ%}—% SN 7] 2 A EERb & S8k
o 27 AA Y] ATl Fgeted & 9 3 2507 FSTt sl ekl et w97 o Al
B AFE vetth gtk Seppa el 5ol o] St SxtellAl ofd A5 a¥E vERd F QleA
FORLE AEARlI A7} o]FojAof siria A7tk

AT Z AAe) S TRA o §Eeto] A gE Aol et ke Ak} FStel| v
A= P AFgrh ARGt ndste] e Td o wA o] YA A ek & A
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AR ESAd Tt S oA ndeh Sk ddta 3 dSA A vAs FF 719

= 9T sivh 99 o), A, AlE 59 FellE v o T Ao Aol B2 fakh &%
UHLu Guibing, 2018).

AT YA FHu gk AlA] Aol whet 40-60min/d, Sd/wkx 16wk 3+ 97 3 SR (L% Al Uik
I 9} ZpAl o] AFstel ule) st 7hA] e F 7}x1 TEa Al AR F AAE HAAIEGITE 5 AlE
10 ¥ Aol 1] &5 A&y 11, &Fo] b F 10 B3he 35S ek % AL 5% Auo] Ak
3 AEEE(207-0.7<H0])8 A A BRI (40%-60%)+78 2 A EEE, ©K(110-140)3)/AE0] AT 2
%—% *‘*lé‘?“ﬂ} +E AVP—E— %7 AMW 8 Al Atoell R1eg&t3) a1, nido] waAstar 4] s
T T TAE = *PHJE iﬂﬂékﬂ > A=

58 H3s

o
= A8l %o o 1 Nk = EH*JZ}—E—Q A, AAF 8l ﬁ%%

Table 2. 16 F %5 ZTE1%

Event Contents Time RPE week

Shoulder, hip, knee, joint

Warm-up replacement, back, chest stretch, 5-8 min. 7-9
walking, tibialis anterior stretch.
Power Walkimg Power walking 45-50 min. (2times/week) 11-13 16
Plaza Dance Plaza 45-50 min. (3times/week) 11-13
Cool-down Cool-down,stretch 1-3 min. 7-9
3. Hit=+ 3 Y
1) AN
< FARJAAEYE G rl57 D> 7ol whe} 719} FAE S8 719 S AS A A A A5 7] (Jawon

Medical, Korea)E ©]-83}%1 31 A4 %4 5=(body mass index; BMI)E 7|4F8}3) Uh(General Administration of Sport of
China, 2003).

ZZd|2~H E(Total cholesterol; TC)i= N T2 BE 2|3 whilze] ¥3te Zg e E2 F3olth TCo 4
A= 2.86-5.98mmol/L(110-230mg/dl)©| TH(People's health network, 2019). &/d X W (Triglycerides; TG)i= | & 2] -
4 Ao w Al 3 7R Aate] ”i%f“ﬂ W Aol A4S o] Hatate] SAl™l 2lof Fe|AH|
AAA, AupAE 9l Agke] V)EF A AS EEea vk TGS /A= 0.22-1.21mmol/L(20-110mg/dl)o] oF
(People's health network, 2019). 11U % Xl F2j| ~H| Z(High density lipoprotein cholesterol; HDL-C)& % {Hg
o A Ttz X =d] QJIA A, of AW FHAHET 2] AWALC R o]F [Tt FQ Ve XA F
dAHES o]53s= Zlolth HDL-CY A= 0.9-2.19mmol/L(35-85mg/dI)©] Th(People's health network, 2019).
AT A Z A8 E(Low density lipoprotein cholesterol; LDL-C)i= 33 @74 %9 2 WAz JgA| ot
ol 378 25 xAska Qlal FHAHES P 8] 2AHoR fulels Fo Hkpuolth A=

2.07-3.37mmol/L(80-130 mg/d)(People's health network, 2019). TC, TG, LDL-CE -2 glo] dAlzt A o7
©]3 HDL-Ci= A8 @43 Az} 943 #AA o] th(People's health network, 2019).
Angll = Hd A edlAle] o 84 EAZE Angll & FEANAGA 2 Fohe 243k $270=2 48
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=)

I Al g g EnAge] ) Xz sk o7} Qlth(Ruivo?t Alcantara, 2012). Angll2 2 9] &
3 Qo] AR s T Bk ol HFH Ve Fask AR Bt
AR A2 HYE T ARAollA] 40.2+12.0ng/dl 0] A Q1= AFAIA] 85.3+30.0ng/dl ©] TH(Ruivo?} Alcantara,
2012).
e (Leptin)i= AFA oA EHHE TERO0R T &9 2 5] Az A7]9F vl st

(Niimi, 2005).
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Ak S T ARV dTE W2 AeA 5F JAAFE S A(OMRON, R U30), polar unite =%
54715 ARS8t

2 T2 ARAE F3lA 10 2310 S AR F HS ALelA 10 & PR 2 3] HAst] Pt
e AEeleh At exEls F8ke 1 23 S48 tHMozos 5, 2020).
4. XA2ENM

= A7) AR A e SPSS21.0 & ©]8-sko] 54 I FAM)I EFUAKSD)E AFEshaL =Rt
AP ARREE] FARE HEeh] ekl SRR HTS AAEIE 7 1 A lae 55 e A4S A

NS folFEe 05 2 B

. |S+23

B A3E 9973 ZepAr 189 @41 BMI, d9F, TC, TGZ LDL-C, HDL-Ce]l th3dl R o7 o]o]
et Avb= oS3 2ok
1. SFH < BMIS| Hi5}

5A A3}, Ad A )2 58.543.11kg, A 57.9+4.25kg, Ae & ) F158.8+3.11kg, A 55.4+4.25kg
O F ARro] 9 W FepA A $o FojE AE UERs L BMI A, A3 o3 29.743.22, A F
729.8+22.80. A3 T tht 28.9+3.22, AT 26,942,850 % A o] B YA} SRR A Fof FolE A
= yEbstth e A3E VYRR = ko A3 A 55A19 BMIS] WSl= <Table 3>, <Table 4>9}

.
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Table 3. Comparison of body mass index between experimental group and control group before the experiment

Variable Experimental group Control group t
Weight (kg) 57.9+4.25% 58.5+3.11 1.04
Height (cm) 163.43+4.26 162.2+5.14 0.01

BMI 29.8242.80 29.7£3.22 1.05
Leptin 10.35+3.76 11.5+4.52 0.04

*Mean+SD, BMI=body mass index.

2= AT wASE BMIE A2 0% f-oln|gt xto] 7} ¢l <Table 4>l UERd vle} o] A3
T AYFY RS vud o E3A(=6.61, p<.005), BMI(+=4.09, p<.005)% ¥ #3] So}xit},

Table 4. Comparison of body mass index between experimental group and control group after the experiment

Variable Experimental group Control group t
weight (kg) 55.444.25% 58.8+3.11 6.61%
Height (cm) 162.4+4.26 161.9+£5.14 0.01

BMI 26.9+£2.8 28.9+3.22 4.09*

Leptin 9.343.76 11.7+4.52 6.21%

*Mean+SD, *p<.05, BMI=body mass index.

o

W <Table 5>of Liebd vhsl o] A@e] 4Y AFE vay

p<005)% g Aurh A48 wolt,

] E5-A(=5.61, p<.005), BMI(+=5.01,

Table 5. The changes of body mass index in the experimental group

Variable Pre Post t
Weight (kg) 57.9+4.25% 55.4+4.25 5.61*
Height (cm) 163.43+4.26 162.4+4.26 0.01

BMI 29.82+2.80 26.9£2.8 5.01*
Leptin 10.35+3.76 9.343.76 5.22%

*MeantSD, *p<.05, BMI=body mass index.

2. &3 TC, TG, HDL, LDLe| BHi5}
28 A, hE2FS TC(4.16+0.32), TG(2.20+0.33), HDL(1.25+0.22), LDL(2.90+0.42), 21372 TC(4.05+0.18),

TG(2.10+0.11), HDL(1.28+0.26), LDL(2.81£0.22)2] k=S L}ER
A3 A TC, TG, HDL, LDLE] ®WSh= <Table 6> UeRd npe} o] FAA O Foulgt xfo]7} §lrt.
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Table 6. TC, TG, HDL and LDL of the experimental group and the control group were compared before the experiment

Variable Control group Experimental group t
TC mol/L 4.16+0.32° 4.05+0.18 1.27
TG mol/L 2.20+0.33 2.10£0.11 0.89
HDL mol/L 1.2540.22 1.28+0.26 1.20
LDL mol/ 2.90+0.42 2.81+0.22 1.53

*Mean+SD, TC=total cholesterol; TG=triglycerides, HDL=High density lipoprotein cholesterol, LDL=Low density
lipoprotein cholesterol.

<Table 7>°l YER vie} o] A3 & A7 272 v P-ES o TC(+=6.45, p<.005), TG(t=2.85, p<.05),
HDL(t=-5.04, p<.001), LDL(t=4.07, p<.05), TC, TG, LDL2 & #]3] wo}x] 12 HDLo| &A3] Fobxth

Table 7. TC, TG, HDL and LDL of the experimental group and control group were compared after the experiment

Variable Control group Experimental group t
TC mol/L 4.23+0.40° 3.61+0.16 6.45%**
TG mol/L 2.124+0.43 2.00+0.36 2.85%
HDL mol/L 1.18+0.21 1.32+0.36 Sl
LDL mol/ 2.78+0.3 2.62+0.14 4.07*

"Mean£SD, *p<.05, ***p<.001, TC=total cholesterol; TG=triglycerides, HDL=High density lipoprotein cholesterol,
LDL=Low density lipoprotein cholesterol.

TEsh<Table 8>l Yfeb nhel o] Aol A3 ASE vluwgls wl TC(=5.27, p<.005), TG(t=2.99, p<.00
5), HDL(t=-5.35, p<.005), LDL(t=5.07, p<.005), TC, TG, LDL @& #|3] Yo}x] 11 HDLo] ##]3] Holxich

Table 8. TC, TG, HDL and LDL in the experimental group before and after the experiment

Variable Pre Post t
TC mol/L 4.05+0.18° 3.61+0.16 5.27%%*
TG mol/L 2.10+0.11 2.00+0.36 2.99*
HDL mol/L 1.28+0.26 1.32+0.36 -5.35%k%
LDL mol/ 2.81+0.22 2.62+0.14 5.07*

*MeantSD, *p<.05, ***p<.001, TC=total cholesterol; TG=triglycerides, HDL=High density lipoprotein cholesterol,
LDL=Low density lipoprotein cholesterol.

=1
Ael A, 22 SBP(150.55+12.00), DBP(93.88+7.36), HR(82.55+10.36), Ang 11(199.53+10.56). &<
SBP(151.45+13.72), DBP(93.58+5.39), HR(83.00+4.89), Ang I1(204.55+15.52)] #S LjeERdith

213 % SBP, DBP, HR, Ang 11¢] ®13} <Table 9>l Wepd vie} o] oz o A3 vlast 4y FA4C
2 fremjgt xfo]7t glrh
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Table 9. SBP, DBP and HR of the experimental group and the control group were compared before the experiment
Variable Control group Experimental group t
SBP (mmHg) 150.55+12.00° 151.45+13.72 1.05
DBP (mmHg) 93.88+7.36 93.58+5.39 0.07
82.55+10.36 83.00+4.89 0.03
204.55+15.52 1.02

HR (bpm)
Ang 11 (ng/g) 199.53+10.56
"Mean+SD, SBP=Systolic blood pressure, DBP=Diastolic blood pressure, HR=Heart Rate, Ang II=Angiotensin II
u] SBP(t=5.55, p<.005), HR(t=8.64,

5 AT T e

= HuS

<Table 10>l WEht wpel o] A $
p<.005), Ang II(t=6.47, p<.005), 213" SBP, DBP, HR, Ang II*= &*]3]| olxit}
Table10. SBP, DBP and HR of the experimental group and the control group were compared after the experiment
Variable Control group Experimental group t
SBP (mmHg) 150.45+14.25° 146.55+12.00 5.55%%*
DBP (mmHg) 89.58+7.25 92.88+7.36 1.38
HR (bpm) 84.53£8.12 77.55+10.36 8.64%**
Ang 11 (ng/g) 199.78+14.22 192.53+15.14 6.47%**
*MeantSD, ***p<.001, SBP=Systolic blood pressure, DBP=Diastolic blood pressure, HR=Heart Rate, Ang
[I=Angiotensin II
YEF <Table 11> yfebdl npel o] Ao A3 95 vluglS W SBP(=4.56, p<.005), HR(t=7.65
p<.005), Ang II(t=5.49, p<.005)% 2& Hrc} AA3] srolxich
Tablel1. Changes of blood pressure and heart rate in the experimental group
Variable Pre Post t
SBP (mmHg) 151.45+13.72° 146.55+12.00 4.56%%*
DBP (mmHg) 93.58+5.39 92.88+7.36 1.11
HR (bpm) 83.004.89 77.55+10.36 7.65%%*
Ang 11 (ng/g) 204.55+15.52 192.53+15.14 5.49%%*
"Mean+SD, ***p< (001, SBP=Systolic blood pressure, DBP=Diastolic blood pressure, HR=Heart Rate, Ang
[I=Angiotensin II
v, 2 #
uEt A5 FE A s stEel o A dad DA 995 A7) Hl A (Leong -5, 2015)
nE A BN LEFH fH] Fah, ol i AgelMes 1Y BAE UG OR 12 T Es AAT
T HIREA 3R, ek, s A kel el Ay R gk
wAE B0 v AHE H7shs SRS Ure ARE AREET 55 A9 Wshe o= A A
o] WskE vekd 5 Qo we gkl e /\}a‘mﬂﬂl ol 7P et ol ARl 52 fakh &
ofgbar Fht}, F "y AFLelA 1 AIRE B glEs Bl 2Eolth fAA % § Sche ARl ¥
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Aoz A7 AREE AR 7] %5 o B2 fAka Al Asigly 3 t
o] FHA FHAZ}F HAadhs 3= YElAtKFlack 5, 2020). BMI £718F SA418% 7Has 18t 99 S7h9)
o] kAl SEE o R AT St AP AHAATY oFstE A v|Rk 043 mHEHe A et

A2 34ue] ST Rl e AAF ] AUt B gl Foln BMI A £ StolSl th(Jackson 5, 2014)
B AT E el 3997 & AR 5o 18Y kol 4 JHE sl v5E Auke
(40-60%)°] FE2 2-F7 F F 5 BMI A3E7F A A S| stopslth of= vkl 9173 ARl o] Al

ol
l\)
[
[«]
e
—(r]
X

o e WEkATIEE A oAkE sk ARAA FHE Aol Z2H U (Luo Xinghua 5
o BMI A SO 0% & 4 Atk & ATl DR Lepting®] e i BIAL B T2 AR
el e AR 5 ek ol f WelLeptin® A AN FulEE Pelol= TR AFOow P

= HolF= A9 (Morrison, 2008)7F Lo} 17l &+ AT AakE S & L

39
Tk
o

(Leptin) ] gFego] A|wel v
At

=,
ok

ol 22 2] o] TH} L] o Fof] JFS F= AP Qxolnk YL HF 2clel dis 2017d
n 54 7g 8t of ml= Al sl n e o, HAE kel el wE A2 A Fell= vleFEA R W
o7 JEFS AFHEFS Eolv 4, I 9 ok AHEFE wulv A, 28 Y A9 evs S
FH3aL QlthKatigbak 5, 2018). 7] <1 Ao 2w Y7L wd T 18 skxlo] ol XA sl
sk a7t Qukar B QUtk(Lee, 2004; He 5, 2018). HElYw2 ZelAtdlA %50] Tl o9 A4
A7} ghe] Ao njx = FFell gt A Aol w= A7) H o) A A FEAFAA 52 THo|ojEg)

wHl ofF mapAfolal BEE A7 st o Fre AFEE = 2
T ol 2 W olghal 31 tHGuo Lingyun, 2014). 2 A& 18t $xlE0] &% AE F TC,
TG, LDL X7} &5 AR A3 HolRfrh(p<0.05). = 218 A5 A2} fFAksHA
ot o= A9 I FHARA fFo] ZHEH 0 F stojg Bl AH E A A
HE SHA 25 Toll e A @i 540 GASE Fo1FaL TG, TCY Wkt BajE SAA71Bs
HDL X & #0151 TCS} LDL 35 A7l 202 By gtk A4S fAUSTS A7 H o] Fo14
of & o= RHr}

A &% Fdol= 1get

H RS
A7], A B EeAd A T2 EEHA 8 el B

F3 3 A E37t A
Kelemen 5, 1990; SH g &, 2018). kA7 H A Aloju} 118t Skxlol| Al 473t o]242] 134 ¢l 259]

I E A o2 HuEal Qlth(Akashi 5, 2002). 12|31 ©]2]3F &3}
Ak o kel Aaado] vk ARAot afe] Aol A st
dgto] @A "olX 1 365 W Hgle] P of EEshs 2O % e TH(Motoyama 5, 1998). H & 1-10
T Atk &5 FHOE QIS oo AFEES dito] AA3) 5% H = Stk &% F717F 11207 52
205 o] A, AL FEe] uist dot st AUt v FREAH, $FEGS o Yol A ¢kt
(Hagberg &, 2000). ¥ Agollr= 28 A7 nju S wf 4 /1L & T%7] dsto] AA 5] Yol 0194
7] Fh ot ozl Ao ® yepyth o) W AT Ayl X Egith w2 AgtellA] T 3ol A%

o7 A EE 5w, A T WHR, 757] d4, ol 5 Ao 2 g a3t M‘}it}

[1

BB 7150l Fop A

(LiuWeiye, 2014). 2-5°] s el el Braz 59 Aol e &5 o $ 4
S Fie] Uy s AMAE B8l ddge R A% i E4E 5AAA T3 B dAke Zlste] Al
Falleds WEstE 2 1ES odWsla X5k H4ef o]& thal Bl $ltKHansen 5, 2010). Tomiyama




oA ESAALTt S A ndeh Sk e 2 dTAAC A= FF 85

o] Q1o M= pol7t F7ghel met detat "] =g dolet: W Alel o] o 7 el o] 2
Hed AR 5 3] £848S SUMIA o] #H FEs "HolFtta il ItHTomiyamast
Yamashina, 2012). o]l 59 AF-olx= 1E A 7(] o] 42 91x] @ "4 1T (Angiotensin [1) 2} AAFo] §]
Th= B30 QIPHLi SHENGmei &, 2015). 8%}t A= -2 A& tijA} ool &7 yepta A d52 g3
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