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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.
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A EZSAd st S oA ndeh FAbe] et 2 dSA A vAe F 77

ARSIZF bt SRSl Agro] PGl wel ndESr IREe]l FEt SUHE Hola v
FHs F2do] §lth(Larson &, 1989).
i S FEFe mA= WA

4% = s}lJrE‘r(Gqsecki =, 2013).

DS X TE 9} X B ] 7PF Fask 3 AP aRICR, S ¥ A3 AL s WHAA
u &7 A HE stk A9k vk HE8 vS5s Astel HBAE o ¥ W) ] 9 299
AN, E3 S-S BAgMiller &, 1975).0]0 1 F¢ ndet 2 A1yt g3l X5 Hiehel] w3t
AF7} 2 3;101 AR E] 2L A THOparil ‘&, 2015). FARF L H S WA 7] oA 7kA] " ghslA| gbtt o] e st a1

oF HAY Al gisiAE A 2]l o e: AFEy 221F) e B n|nky} gk AlA g o2}
& 75s A7 g3e AdH, 59 W AEHA $5 AEHA 07 AEH I QltKSamadian &, 2016). &
T A o B9k 1 o ] e E Q1A E[ o)A T Carpio-Rivera, 2016). 1 o] &E°] 118
o}l v

3 2 B 2H R B AR AW QHY A Auie £57] ke vE
A A W ohe Aabd AvlgelE GRAow Age A Y WAL dws] uFolthRuivos
Ak AT AukEol o] B $EAY A

ol
R
32
RUR

= wew soto] LS ARstuAl sk 59 (Montoye &, 1972; Koro, 1990). °]i= 712 4]
TEE Foto] AFA ] 23S AT, 52 yA grkE sk ABATE 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& T7M7IEE A 7AS U oA W ole} #d e
A7 AE % o)Al $th(Bahler2} Gatzoylis, 1990).

Yl T et AR PR ohjeh B Aol x
15k, S AN Aol ol o] £F Wolol W AL Ao Eab LA ek ekBachi

Cherif &, 2017). =3k ZepAbals of oh] 970 fadhe Ax2e W2 ARRS Wokth Zepkliae S0
A o2 SA0] glaL Ad Fgo] Fadh 3 Fajolrh ZepAiAE IR -EAE G Sl
SOR YEUASE FQ HAOF 5kal Yth(Wang &, 2020). 7] 9170 AH 7 AR FHE Hs R 0E B
T ARG 2 AEoR wES douA Fo] gye gols q48e Sk A2 o, A3, Ay 9
TOlE WA ke FATE A3 o] =2 Ak EEolthlee T, 2019). I Aol whEH Eekal Wi
FHA YELE wola ANAYE A Ve %%ﬂ Ao (v 5, 2020), 97 A5 AT
&, HolelEgt x4 Vs 5ol AT 5, 2019). ~E}X}Dﬂ*4 SRS TS o] AFES] %
AR Fadt ygow Hoitt Feblas A, i%“ A, tg/dolehe a7 S o= AF, A4,
AR & olzofWitt. FAol AFFE S ALA| A A 7t ﬂﬁ@ﬁ%—% TRAZ| AL AR TS F318)
v S7h A Q) AT Aol ket E AES ¢ FF O Fhwent b Sk i) okl 9] A
A A7 nkeith glvhd EEpbaalas) spefe)rdo] mdst el Al of | Am AdkE YERd 5 3leA
o= A&EHQ A7) o] FoAof Fhrpa Azteitt

= e P Al 7S FRHH R S8kl A FeAgel nEY ko] At dstel] vl
A= FE A7eeh AgAGHS e ndste] gl T o4 wAdEe] AAA I EeARA 5 A
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Experimental group (n

15)

SAsh BMIZ] ElolE] nlmol A EAH o feoju)

of a9l
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162.245.14
58.5+3.11
29.7+3.22
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Control group (n

Variable
Age (yr)
Height (cm)
BMI

fo] Bl AES] AARE

Weight (kg)

Table 1. Characteristic of the subjects

“Mean+SD
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AT ESAd Tt S A ndeh FAke] ddta 3 dAA vAs F 719

T 98-S sivh G99 o), A, AlE 59 FellE v o 5 Ao Aol B2 fakh &%
UHLu Guibing, 2018).

AT RS2 FHml ok AlA Abatel] whel 40-60min/d, Sdiwkx16wk IH] 97 3 ZFARA (5 Al A=
I 9} ZpAle] AFstel ule) s 7hA] e F 7}x1 TEa Al A F AoAFE AT 5 AlE
10 ¥ Aol 1] &5 Al 11, 5o b F 10 B7He 35S ek % AL B% Auo] Ak
F AHE=[(207-0.7xU0])- A A HRE](40%-60%)+78 A A1 EEE 9K(110-140) 3] 420] 2ith &%
%—% *‘*lé‘%oﬂﬂ} +E AM—E— 257 AMW 8 Al Atolell R3] a1, nido] waAstar 45t
T T TAE = *Pﬂ%—a iﬂi‘é}oﬂ > A=

528 S

o
2 zasdn, £5 B0 10 3 B4 AT, A4 9 Dkl

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 WIIET I by

= oHd
1) AN

<TAAJALEYE Gl Fa>e 7o upe} 719 5 FAE S35t 718 w7 Al A2 A A1 7] (Jawon
Medical, Korea)E ©]-8-3}%1 11 | 2 %4 S=(body mass index; BMI)E #4156} TH(General Administration of Sport of
China, 2003).

Z =9 2~H E(Total cholesterol; TC)i= N Fo] BE 2|3 whilzle] ¥3te ZFg e E2] F3olch TC 4
= 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 7he] Aate] ‘ﬂ%‘ﬂ W Aol A AS o] Eatate] SjAl™l 2lof Fe|AH|
AAA, AupAE 9l Agke] VEF AAS EEeal vk TGS A= 0.22-1.21mmol/L(20-110mg/dl)o] oF
(People's health network, 2019). 21U % X &l F2j| ~H|Z(High density lipoprotein cholesterol; HDL-C)& % {Hg
o A Ttz X]=d] QJIA A, of A FHAHET 2] AWALC R o]F [Tt FQ Ve XA F
dAHES o]53sk= Zlolth HDL-CY A= 0.9-2.19mmol/L(35-85mg/dI)©] Th(People's health network, 2019).
AT A Z A H E(Low density lipoprotein cholesterol; LDL-C)i= 33 @74 %9 2 Wiz It
Wl 378 25 zxAska Qlal FHAHES 8] 2AHoR fulels Fo Hkpuolth A=
2.07-3.37mmol/L(80-130 mg/d)(People's health network, 2019). TC, TG, LDL-C: & ¥4 glo] uhas} g2} 7)
©]3 HDL-Ci= A E#d g A m} 943 #AA o] th(People's health network, 2019).
Angll = A eRIAe] o & EARE Angll = A8 A AL 2 P& 245 32207 H4d
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2012).
Al (Leptin)y= AFEAl oA PH|EE $ELCR ] £ @92 s AWz A7|9 Auld sttt

(Niimi, 2005).

Fok AR 07 o]Fo] [k AT AAFY ST Al o]FojFlon y I
of A4t oy &FE HAHAE AVH sta A 12 A AE A 30
318 FAP|E AHEato] Aol A oF 1om~2] A S AFHT F k20 F =
&<F 3aJ0rp & YA AlA S 8 d & UVSpectrophoto meters ©]-8-5}
o] TG, TC, HDL-C, LDL-C& =7 &} tHEngeli 5, 2018).

Ak S T om7)7] TS T A &5 AXE A A(OMRON, 227 U30), polar unite =33

1)
SA715 AHEsElth

Yot 27 AAE FEA 10 B M-S AT F 25 AdekellA] 10 & (HA SR 2 3] S5k Pt
e AEeleh At exEls FA8ke 1 23 S48 tHMozos 5, 2020).
4 X}EEM

2 AT AR A= SPSS21.0 & o] &3te] S I FdM)P XFHAKSD)E AFEstal Eakstelgit
AR AR H A ASEH] Yeke] SR E -1 5S AAEIY F OF I elus 59t AES A

AT folFEE 05 2 B

. |d+23

B A3E 997 ZepAr 189 #4120 BMI, d9, TC, TGZ LDL-C, HDL-Ce]l th3l R o7 o]o]
et Avb= oS3k 2o
1. 2FH < BMIS| Hi5}

5A A}, A8 A )2 58.543.11kg, A 57.9+4.25kg, e & ) F158.8+3.11kg, A 55.4+4.25kg
O F Ayro] A 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
5 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.

= AT wASE BMIE A2 0% f-oln| gt xto] 7} ¢l <Table 4>l 4] WERd vle} o] A3
F AYFY xRS vudd o B3A(=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>¢ ek mhsl 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] FAIA 0% fFou|gt xfo]7} glrt.




82 UFHEZAEHE3A Vol.28, No.3, 2021. 12. 31

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-E 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, LDL-2 &3] wo}x] 11 HDLo| &A|3] 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 2.1240.43 2.00+0.36 2.85%
HDL mol/L 1.18+0.21 1.32+0.36 =541k
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 Ypeb nhel o] Adre] A3 ASE vluwgls wl TC(t=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] Folxith

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
Agl A, 22 SBP(150.55+12.00), DBP(93.88+7.36), HR(82.55+10.36), Ang 11(199.53£10.56). &2
SBP(151.45+13.72), DBP(93.58+5.39), HR(83.00+4.89), Ang I1(204.55+15.52)] #S Ljepdith

213 % SBP, DBP, HR, Ang 11¢] ®13} <Table 9>l Wepd vie} o] oz o A3 vlast 24y FA4C
2 fremjgt xfo]zt 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
HR (bpm) 82.55+10.36 83.00+4.89 0.03
Ang 11 (ng/g) 199.53+10.56 204.55+15.52 1.02
"Mean+SD, SBP=Systolic blood pressure, DBP=Diastolic blood pressure, HR=Heart Rate, Ang II=Angiotensin II
<Table 10> YeRd vie} o] A3 & A7 ¥) = Hugs o SBP(=5.55, p<.005), HR(t=8.64,
p<.005), Ang II(t=6.47, p<.005), A& SBP, DBP, HR, Ang II'= @A 3| Holxth
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
T3 <Table 11> YeRd mRe} o] Ao A¥ HdFE vlwdS ul SBP(t=4.56, p<.005), HR(t=7.65
p<.005), Ang II(t=5.49, p<.005)% A& 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) 83.00+4.89 77.55+10.36 7.65%**
204.55+15.52 192.53+15.14 5.49%%x*
DBP=Diastolic blood pressure, HR=Heart Rate, Ang

Ang 11 (ng/g)
SBP=Systolic blood pressure,

"MeanSD, **#p<.001,

[I=Angiotensin II

v, 7. &
TS} A wo] FE BAS FWARE o3 4 FuAs U 98e 7H2A7)E b ArhLeong 5, 2015)
TEY A BoA LEHT A0l F83H, o]o] B AFoME nEY BAS LOR 12 T LFS A
T WA E, 99l EMASEAE dje] AR,
BEAE BEAoR vk AN Holeks 53 Ut AR SR B Wk ol AR A
o] WakE Uehd 5 gk B Q7o) npEv A}aoﬂﬂl ol 714 Bkl EHAL LEL FAL &F
olgha Frh = e BEolM 71 AR B¢t @5 B SEolth fAkh £F F SUss Abao e
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QA F 02 AA7F AREE a7 5 g 52 fAakk el Ay 4 t

o] FHA FHFA7} HAadhs 3= YElAtKFlack 5, 2020). BMI S718F SA418% 7has 1t 99 S7he)
o] It ASEEeE ATy nEY A9 ”447417} ok}t H|Rk O%H A=) g e b s Rl
2] 34ufe) GFch FFdolz A 5
2 AFNME et A 997 5 AL s o R 18t %‘rx}—‘é—ﬂ 4 7NE FE HES ke
(40-60%)°] FEE Fst § 5 5A2 BMI A 327F @A 3] stobsint o= 3] ¥ EepAbd A o] A
o] thAbE: ®WshAZIER AW tiAE 2dstal AVAAIA F2E Aol TFAaE Y (Luo Xinghua 5
9} BMI A 327} wobxl Ao & 4= Qi 2 ATolA] 18l (Leptin)] 74 Hst H59-A19] A zf‘a Xl“Lak
Hael d5S AEE T = F¥ (Leptin)<> A 2] of|A] 0] E] = fElo|E S 270 dFow el

HOJFE= A5 (Morrison, 2008)7F Lo} Q17]ell ¥ A Avks A &l FaL
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EFATE of 2 WMo ]E]m_ O}Oﬂﬁr(Guo Lingyun, 2014). & oﬂ‘—rL ¥ atEo] 5 AH F TC,
TG, LDL X|7} &5 ARTF @43 Solgfrh(p<0.05). = 918 A+ A2} FAksHA
ot o= A HA I FHARA fFo] ZHEH 0 F stofg Bl AH E A A
HE SHA 25 Tl e A @il 540 GSE Fo1FAL TG, TCY 2wkt BajE SAA71BR
HDL X & #0151 TCS} LDL 35 A7l 2oz By gtk A4S fAUSTS A7 H o] Fo14
of & o= RHr}

A &% Fdol= gt

H fS
7], AAAA B EeAd A T2 EHA 8 el Als B

Fo gt A aat Al
Kelemen &, 1990; gl -5, 2018). aFAI%F HAgt AJQlolut At ghatell 7] 45231 o2 7212 Ql 20|

B Ao B % Ytk Akashi 5, 2002). Z1#] 1L o] 3 &3}
Ak o kel Aaado] vk ARAot) alfe] Aol A gt
ol oA 0}74] Ho) 2|31 365 ) Bgto] g o) EDeHs 202 ekt Motoyama 5, 1998). BT 1-10
T Atk &5 FHOE QIS oo AMEES dito] dA3) 5% H = Stk &% F717F 11207 52
SeffA ], 59 o WolAA] k=t
%7] ool A3 oz, 0194
= QoM S FSe] A%

5 Aol et a9t M‘;it}
AEH 7)50] FokA= A

Aol = & T & 4
& Q*}C’] i ] 7] S 7H}1\j_a 03H TEYGoE QIF 9t EAE HAXA T 24 trkE Aslete] A
Falleds WEstE 2 1ES odWsta A5k H4ef o]& thal Bl $ltKHansen 5, 2010). Tomiyama
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o] Aol = vrol7F T7hEel whet e o] &-8/dolehs e Ayl #go] A &8 Aol o] = A
Hed fakh 8 3 =84S SUHIA o] A FEE dolsttay Kl QItKTomiyamaS}
Yamashina, 2012). o]dw"l 59 Ag-olx= 1dt A 7(] o]} 91x] @ "4 1T (Angiotensin [1) 2} AFo] §]
Thi= B3l QIPKLi SHENGmei &, 2015). 18}t A= -2 A& tijA} ool &7 yepta 4852 I3
3] M3z 7)ol o] doA ks W ATt %% 6&0“ XV‘ = %%L ZE 3 ?J—% i
82 % shto]tKChang J 5, 2021; Morris &, 1997). %2 4]
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