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PENGARUH SEMAM TAl CHI TERHADAP PENURUNAN TEKANAN DARAH
PADA LANSIA DENGAN HIPERTENSI
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Email | ampksupriani7 S@gmail. com

ABSTRAK

Hepertensi merupakan salah satu masalah kesshatan masyarakal yang tedjadi
di negara maju maupun negara berkembang. Hipertensi yang dialami cleh lansia di
Pantl Werdha semakin meningkal karena selama ini penanganan hipertensi hanya
dibarikan terapl farmakologi saja. Salah satu terapi non farmakelogl adalah senam
Tai Chi, Penelitan ini bertujuan untuk menganalisis pengarubh senam Tai Chi
terhadap Penurunan tekanan darah pada lansia dengan hipertensi di Panti Werdha
Majopahit Mejokerto.

Desain penelitian yang digunekan adalah Quasy expenment Pre Test-Post
Test control group Desgn. Populasi seluruh lanssa yang mengalam| hapertensi di
Panti Werdha Mojopahit Mojokerto sebanyak 20 orang, besar sampel pada
penelitian ini berjumiah 20 responden dan dibagi menjadi kelompok perlakuan dan
kelompok kontrol, dengan teknk tofal sampling. Data vang terkumpul melalul
obsarvasi dianalisa deskriptif unfuk mengetahui perbedaan perubahan rerata
tekanan darah dan di uji statistik Wilcoxon dengan tingkat kemaknaan a = 0,05,

Hazil analisis didapatkan rerata tekanan darah sistolik pre-pos! pada
kelompok eksperimen sebesar 11 mmHg dan rerata tekanan darah diastolik pre-
post kelompok eksperimen sebesar 9 mmHg. Darl uji statistik dipercieh hasil ada
pengaruh senam Tai Chi terhadap penurunan tekanan darah dengan nilai signifikasi
tekanan darah sistolik pre-pos! pada kelompok eksperimen sebesar 0,007 dan
tekanan darah diastolik pre-pos! pada kelompok eksperimen sebesar 0,014

Dar hasil pensliian di atas membuktikan babwa senam Tai Chi dapat
menurunkan tekanan darsh pada lansia dengan hipertensi, maka petugas panti
perlu memberikan intervensl senam Tad Ch sebanyak 3 kal dalam saminggu
sabagai pendamping terapi farmakelogi datam mengatasi hipertensi pada lansia.

Kata Kunci : Senam Tai Chi, Hipertensi
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LATAR BELAKANG

Proses menua (lansia} adalah proses
alami vang disertal adanya penurunan kondisi
fisik, peikologis maupun sosial yang saling
bennteraksi satu sama lain. Penyakit yang
sering di aiami aleh lansia adalah hipertensi.
Hepertensi  merupakansalah  satu  masalah
kesehatan masyarakat yang terjadi di negara
maju maupun negaraberkembang. Hipertansi
menjadi masalah pada usia lanjut karena
sering ditemukan dan menjadi lebih dan
separuh  kematiandiatas usia 60  tahun
disebabkan oleh penyaskit jantung dan
cerebrovaskuler, Mugroho {2008)
mengemukakan bahwa hipertensi menjadi
masalah pada lanjut usia karepa ditemukan
dan menjadi faktar utama payah jantung dan
penyakit jamtung koroner. Modifikesi gaya
hidup. sebagal langkah pertama dalam
perawatan hiperens!, ierapi obat-obatan ant
hipertensi bersamaan dengan terapi non
farmakologi dapat  digunakan untuk
menurunkan tekanan darah, Obat hanya
membual tekanan darah kembali normal
iedapi tidak menjamin tekanan darah natk lagil,
Feda lansia, kerja cbal dalam tubuh dan
interaksinga  dengan  jaringan  tubuh
{farmakodinamixa) berubah secara signifikan,
sehingga membenkan efek kerusakan organ
target sepertl olak dan gimjal (Christensen,
2006} Hiperiensi yang diatami aleh lansia di
Parti Werdha Mojopahit Mojokerio semakin
maningkal karena selama ini penanganan
hipertensi hanya diberiken teraps farmakologi

saja.

Hipertensi pada lansia di  dunia
didapatkan pada tahuen 2013 di Amerka
menunjukkan penderita hipertensi di seluruh
dunia berkisar satu miliar, 9 bagian Asia
tercatat 384 juta penderita hiperensi pada
tahun 2013 dan dipredike: akan menjadi 87 4
juta orang pada tahum 2025 (Muhammadun,
2013} Menurut  Riskesdas2013 menyalakan
bahwa angka hiperensi di Indonesia yeng
didapal melalui pengukuran pada umwr 218
fahun  sebesar 258 persen, sedangkan
prevalensi hipertensi di Indanesia
berdasarkan umur untuk kedompok umur 45-
54 tahun sebesar 356 persen, kelompok
umur 55-64 tahun sebesar 4589 persen,
kelompok umur 6574 tahun sebaesar 576
persen, dan untuk kelompok umur 75 tahun
keatas sebesar G638 persen, jadi dapat
disimpulkan bahwa dengan bertambahnya
usiz  maka rentan ferhadap kKejadian
hipartensi Prevalansi haipertensi di Jawa Timur

vang didapat metalui pangukuran pada umur
218 tahun sebesar 26,2 persen Menurut
penelition Gilbert W. Setiswandkk (2012}
tertang Pengaruh Senam Bugar Lanjut Usia
(Lansia) Ternadap Kuaitas Hidup Penderita
Hipertiensi menunjukkan adanya pengaruh
yang signifikan senam bugar lansia terhadap
kualitas  hidup penderila hipertensi.
Berdasarkan hasil studi pendahuluan yang
ditakukan oleh peneliti pada tanggal 10
okicber 2014 di UPT Panti Werdha Mojopahil
Mojokerta jumiah fansia yang menderita
hipertensi sebanyak 46 % dar 43 lansia dan
hanya diberikan terapi farmakologi saja.

Hipertensi merupakan salah  satu
penyakit yang mempunyai hubungan yang
sangal erat dengan lansia. Hal ni terjadi akibat
perubahan  fisiologis yang ferdadi  seperti
penurunan raspons imunitas tubuh, katup
jantung menebal dan  men@adi  kakuy,
penurunan kemampuan kontraktilitas jantung,
berkurangnya ekastisitas pembuluh darah,
serta kurangnya efektifitas pembulub darah
perifer  wntuk  oksigenasi.  Perubahan-
perubahan  Inilah  yang  menyebabkan
peningkatan resistensi wvaskuler sehingga
lansia cenderung lebih rentan mengalami
hipertensi. Lansia sering terkena hipertensi
disebabkan oleh kekakuan pada aren
sahingga  tekanan  darah candarung
meningkat. Selain itu penyebab hiperiensi
pada lansia juga disebabkan obeh perubahan
paya hidup dan yang lehih penting lagi
kemungkinan terjadinya peningkatan tekanan
darah tinggi karena bertambahnya usia lebih
besar pada orang yang  banyak
mengkonsumsi  makanan  yang  banyak
mengandung garam (Ritu  Jaim, 2011).
Gejalanya berupa sakit kepala, nyer atau
sasak pada dada, pusing, gangguan tidur,
terengah-engah =aal beraktfitas, jantung
berdebar-debar, mimisan, kebal atau
kesemutan, gelisah dan mudah marah,
kenngat berlebihan, kram otot, badan lesu,
pembekakan di bawah mata pada pagi hari
(Ritu Jaim, 2011), Komplikasi jangka panjang
tekanan darah tinggl berupa stroke, penyakit
ginjal, gagal jantung, penyakit arer koroner
(Samuel Gardner, 2007)

Peran perawat dalam pemberan
asuhan keperawatan adalah membantu
penderita hipertensi untuk mempertahankan
tekanan darah pada ftingkat nomal dan
meningkatkan kualias kesehatannya secara
maksimal. Salah  satu  penanganan
nonfarmakologis pada  kejadian  hipertensi
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yaitlu senam Tai Chi Lathan Tai Chi
merupakan fewlow-felocty dan low impact
EXEICISE prOgrams, yang mempunyai mantast
tinggi bagi lansia dan dapat dilakukan di mana
saja. Latihan Tal Ch merupakan [atihan
tradisional darl cina yang menggabungkan
latihan pemafasan, rileksasi, dan  strukbur
gerakan yang pelan dan  lembut
{srisurini, 2003), Gerakan 7Tai Chi vyang
meliputi body-mind-sowl-breath secara teratur
terbukti dapal meningkatkan pelepasan non
adrenalin melalui  urin, menurunkan kadar
cortssal, serta menurunkan akinwitas saraf
simpatis yang membawa dampak positif pada
jantung {berupa denyul jantumg yang stabil
dan tekanan darah turun menuju normal). Ini
karena skbwitas saraf simpatis  dan
parasimpatis menjadi seimbang  dan
harmonis.  Latihan tersebut  dapat  pula
meningkatkan antioksidan uniuk
menghilangkan radikal bebas dalam fubuh
dan menstabilkan tekanan darah {Sutanto,
2013).

Tiguan penaltian wl  adalah  untuk
mengetahul pengaruh terapi senam Tal Chi
terhadap perwrunan ftekanan darah pada
lansia yang tinggal di Unit Pelaksana Teknis
Panti Werdha Mojopahil Mojokerto,

METODE PENELITIAN

Jenis penalitian ini adalah
ekspenmental, karena penelizan ini bertujuan
untuk menguji pengaruh variabel independen
terhadap vanabel dependan, yaftu pengaruh
senam Tal Chi terhadap perubahan tekanan
darah pada lansia. Desain yang digunakan
adalah Quasy  Experiment  dengan
pendekatan Pre Test-Post Test Cortral Group
design yvadu rancangan pemaliian yang akan
dilakukan oleh pensliti dengan cara penaliti
membagi dua kelompok ekspenmen dan

kelompok kootrol. pemilihan kedua kedompok
menggunakan teknik total sampling. Sebelum
diiakukan  perlakuan  (pre-fesf]  kedua
kelompok akan dd#akukan  pengukuran
tekanan darah, kemudian setelah dilakukan
perlakuan (post-test) kedua kelompok kemball
akan dilakukan pengukuran tekanan darah.
Dalam rancangan peneltian ini kelompok
eksperimen mendapal perlakuan sadangkan
kelompok kontrol  fdak.  Populasi  pada
penaliban i adakah semua lansia yang ada di
Panti Werdha Mojopahit Mosokerto berjumlah
43 lansia. Sedangkan populasi tefangkau
dalam peneliien ini adalah lamsia vang
menderita hiperansi 4 Pantl  Werdha
Mojopahit  Mojokerio, Setelah  disesuaikan
dengan kriteria yang dibuat oleh pensliti yasu
berjumiah 20 lansia. Sampel pada penslitian
ini adalah Lansia yang ada di Panti Wesdha
Mojopahit Mojokerta yang memenuhi kriteria
inkiusi dan ekskiusl. Adapun besar sampel
dalam peneltian adalah 20 Lansia, Sampel
dikatakan drop out bila sampel tidak mengikuti
sanam talchi lsbih das 3 kali.

Pengambilan sampel pada peneditian ini
menggunakan  nonprobabilty  sampling
dengan fteknik fofal samplmg. ‘anabel
independent pada penelifian ini adalah senam
Tal Chi. Variabel dependent pada penelitian
ini adalah fekanan darah Setelsh data
terkumpul melalui observasi, kemudian data
ditabulasi dan dikelompokkan sesuai dengan
variabel vang diteliti untuk menganalisa terapi
senam Ta' Chi terhadap penurunan tekanan
darah pada pasien hipertensi  dengan
menggunakan up statistk Wicoxan dengan
tingkat kemaknaan &=005 bila hasilnya
diperoleh a=0.05 maka He ditolak berarti ada
pengaruh sanam Ta' Ch terhadap panunenan
tekanan darah pada lansia hipertensi,

HASIL PEMELITIAN
1. Karakieristik Responden Kelompok Eksperimen
Mo Keterangan Jumlah (orang) | Persentase (%) |
1 Jenis kelamin ; |
Laki-taki 3 30
| Perempuan _ 7 70
2 Usia respondean -
45-59 tahun 1 10
B0-74 tahun 1 10
7590 tahun 7 7a
>80 tahun 1 10
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3 Lama Menderita Hipertensi :
=1 bulan a 0
1-6 Bulan o ]
T-12 bulan 1] a
>1 tahun 10 100
@ Caril Elenoatasi Hipertensi
Fola hidup sehat | 0
Pola makan mengurangl konsumsi garam o a
Menghonsumsi Obat-obatan 10 100
Tidak tahu (tidak mempardulikan penyakith 0 0

Berdasarkan label 1. di atas, karaklensiik responden Derdasarkan jenis kelamin sebagian
basar perempuan, yaitu sebanyak 7 responden (70%), sebagian besar berusia 75-90 tahun
sehanyak 7 responden (70%), seluruhnye menderita hipertensi = 1 tahun sebanysk 10
regponden (100%), dan cara mengetasi hipertensi yaitu 100% dengan cara minum obat-
obatan.

2. Karakteristik Responden Kelompaok Kontrol

[ Mo Keterangan Jumiah (erang) | Persentase (%)
1 Jenis kelamin
Laki-laki 3 30
| Perempuan T 70
|2 Usia responden :
45-59 tahun 1 10
G0-T4 tahun 5 50
T5-90 tahun 3 30
L | >80 tahun 1 \ 10
3 Lama Menderita Hipertensi ;
<1 beilan 0 o}
1-8 bulan a a
T-12 budan a a
= 1 tahun 10 100
| 4 Cara Mengatasi Hipartensi
Pola hidup sehat (1] i}
Pola makan mengurangi konsumsi garam L] a
Menghonsums Obat-obatan 'ICI 100
Tidak tahu (tidak memperdulikan penyaiit) a

Dan tabel 2. diatas, sebaglan besar responden adalah pmnmu-an yaitu sebanyak T
respanden (70%), seengah responden Derusia B0-74 tahun yaitu sebanyak 5§ responden
{50%), seluruhnya menderita hiparensi > 1 tahun sebanyak 10 responden (100%), dan cara
mengatasi hipertersi yaity 100% dengan cara minum cbat-obatan,

3. Tekanan Darah Sebalem Senam Tai Chi

Kelompok Ekspenmen | Ketompak Kontrod
TDS Pre Test | TDD Pre Test | TDS Pre Test | TDD Pre Test
Mean 147 | 93 [ 151 82
Hilai Maksimum 180 | 100 = 180 100
_Nilai Minimusm 140 _Bo | 140 BO
Standard Devias| B.23 B.74 | B.75 7.88
N 10 w | ia 10

Pada Kelompok ekspenmen, menunjukkan bahwa nilai rerata tekanan darah sistolik yaitu
sebesar 147 mmHg dengan standart deviasi 8, 23 mmHg, rerala tekanan darah diastolik adalah
93 mmHg dengan standart dewiasi 674 mmHg. Sedangkan pada kelompok kontrol,
menunjukkan bahwa nilai rerata tekanan darah sistolik yaitu sebesar 151 mmHg dengan
standart deviasi 8,75 mmHg, rerata tekanan darah diastolik adaish %2 mmHg dengan standart
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deviasi 7,88 mmHg.
4. Tekanan Darzh Setelah Senam Tai Chi
Kelompok Eksperimen Kelompok Kontrol
! TODS Post Test | TDD Post Test | TDS Post Test | TDD Post Test
Moan ! 138 B4 144 =
Nila Maksimim 140 100 160 100
Milas Minimum 160 &0 130 &0
Standard Deviasi | 6,58 B85 843 216
M 10 10 10 10

Pada kelompok eksperimen, menunjukkan bahwa nilal rerata tekanan darah sistolik yaitu
sebesar 136 mmHg dengan standarl devias: 6,58 mmHg, rerata tekanan darah diastolik adalah
84 mmHg dengan standart dewviasi 699 mmHg. Sedangkan pada kelompok Kanirol,

menunjukkan bahwa nilai rerata tekanan darah sistolik yaitu sebesar

144 mmHg dengan

standart deviasi B 43 mmMg, rarata tekanan darah diastol adalah 90 mmMg dengan standart

deviasi 8,16 mmHag.

5, Pengaruh Senam Tai Chi Terhadap Perubahan Tekanan Darah

Halampok Eksperinen
Perub TDS Pra-Post Perub TOD Pre-Post
blean -11 -8
Milai Maksimum 0,00 0,00
Milas hManirmurm -20 -20
Standard Devias: 6,99 1.27
M 10 10
Uji Wilcoxon

TDS = Post Eksparmen —
TDS Pre Ekspenmen

TDD - Post Ekspanmen —
TOD Pre Eksperimen

Z -2.701°

-2 4807

Asymp. Sig. (2-1ailed) 007

014

Pada kelompok ekspermen, menunjukkan bahwa nalai rerata perubahan tekanan darah
sistolik yaidu sebesar -11 mmHg dengan standart deviasi 6,99 mmHg, rerata tekanan darah
diastolik adalah -8 mmHp dengan standart deviasi 7,37 mmHg. Dar hasil uji Wilcoxon
didapatkan nilai signifikasi tekanan darah sisiolik pre-post pada kelompok eksperimen sebesar

0,007 dan tekanan darah diastolik pre-post pada kelompok ekspenmen sebesar 0,014

PEMBAHASAN
1. Hesil Pengukuran Tekanan Darah Sebelum
Senam Tai Chi
Milal mean (rerata) tekanan darah
pada kefompok eksperimen sebelum di
berikan intervensi di dapatkan tekaman
darah sistolk yallu sebesar 147 mmHg,
rarata tekanan darah diastolik adalah 93
mmHg. Sedangkan nilai mean (rerata)
tekanan darah pada kelompok kontrol di
dapatkan tekanan darah gistolik yafu
sebesar 151 mmHg, rerata tekanan darah
diastolik adalah 92 mmHg. Vanasi tersabut
dapal dipengaruhi oleh beberapa fakior

diantaranya adalah genetik, siress
lingkungan, jenis kelamin, wsia, gaya hidup
yang kurang sehat dan  obat-obatan
(Sutanto, 2010). Dengan fakior-faktor
tersebut tekanan darah pada sessorang
antara yang satu dengan yang lainnya
tidak sama. Menurut Asyiyah (2009)
Tekanan darah cendrung meningkat seifing
bertambahnya usia, terjadinya peningkatan
tekaman dargh ini  dipengaruhi  oleh
pelebaran pembuluh darah sena hitangnya
glasbsitas  jaringan  selring  dengan
bertambahnya usia sehingga semakin tua
seseorang resiko terjadinya hipertensi akan
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semakin menmngkat.

Berdasarkan penefitan yang telah
dilskukan, menunjukkan bahwa pada
kedompok ekspesimen maupun kelompok
kontrol sefengahnya berusia 75 - 35 tahun
sebanyak 10 responden (100%). Tekanan
darah cenderung meningkal sesiring
bertambahnya us@a  Temyata  angka
kejadian hipertansi meningkat  dengan
bertambahnya usia. Terjadimya
peningkatan tekanan darah ini dipengaruhi
oleh pelebaran pembuluh darah  zerta
hilangrya  elastisitas  jaringan  seirfng
dengan bertambahnya uwsia  sehingga
semakin tua sesecrang resiko teradinya
hipertens:  akan semakin | meningkat
Salama ini pananganan hipartensi di Panti
Werdha hanmya o bernkan terapi
farmakoiogi  s8ja, pengobatan demgan
farmakologl sa@ mashh kurang  efekilf
selama pemberian lerapl hipertensi, oleh
karena itu penanganan hiperfensi salain
dengan terapi pengobatan juga harus
didukung dengan terapi non farmakologi
diantaranya dengan Ssenam Tal  Chi,
sehingga penanganan bisa lebih afaktif.

. Hasil Pengukuran Tekanan Darah Setelah
Senam Tai Chi

Mikal mean (rerata) tekanan darah
pada kelompok eksperimen setelah di
berikan imtervensi di dapatkan tekanan
darah skstolik yaitu sebesar 136 mmHg,
rerata tekanan darah diastohk adalah B4
mmHyg. Sedangkan nilai mean (rerata)
tekanan darah pada kelompok kontrol di
dapatkan tekanan darah sistolik  yaiu
sabesar 144 mmHg, rerata tekanan darah
deastalik, adalah 00 mmHg. Senam Tar Chi
adalah olah raga tradisional Cina dengan
gerakan lambal. pernafasan yang dalam,
dan pemusatan pikiran  dengan  unsur
meditasi. Senam Ta Ch dikenal dapat
membantu mengendalikan stress yang
merupekan salah  satu  faktor  nsko
hipertensi dengan cara latihan pemalasan
yang tepat dikombinasikan dengan latihan
ofot ringan sehingga membuat seseorang
menjadi rilkeks, Teknik permnafasan yang
dalam dan gerakan yvang lambal dapat
meningkatkan  konsentrasi  oksigen g
dalam darah, memperiancar aliran darah,
dan menurunkan denyut jantung {Istifa,
2011},

Berdasarkan hasil peneditian terdapat
seaorang rasponden yang tidak mengalami
penurunan tekanan darah baik tekanan

Jumal Keperawatan & Kebidanan - Stikes Dian Husada Mojokerio

sistolik maupun diastoliknya. Berdasarkan
teori bahwa senam Tai Chi dapat
menurunkan tekanan darah  apabila
dilakukan 3 kall seminggu seiama 1 bulan,
karena senam Tai Chi dapat menumunkan
aktivitas saraf simpatis yang membawa
dampak positf pada janmtung (berupa
denyul jantung vang stabdl dan tekanan
darah turun menuju normal). Ini karepa
aktivitas saraf simpatis dan parasimpatis
menjadi  seimbang dan  harmonis
Sedangkan  responden tersebut  ticak
mengikutl senam Tal Chi selama 2 kall
dalam 1 bulan dan selama mengikuti
senam Tal Chi responden menampakkan
sikap tidak kooperat!, jadi tidak tenadi
penurunan tekanan darah baik sistolik
maupun diastolikn

ya
. Analisa Pengaruh Senam Tai Chi terhadap

perubahan tekanan darah

Paca kedormpok ekspenmen,
menunjukkan babwa ndai rerata perubahan
tekanan darah sistolk yaitu sebesar -11
mmHg dengan standar deviasi 6,99
mmHg, tekanan darah diasioiik, nilal rerata
adalah -8 mmHg dengan standart deviasi
737 mmHg Dar hasil wji Wiltoxon
didapatkan nilai signifikasi tekanan darah
sigtolik  pre-post pada hetompak
ekspanmen sebesar 0,007 dan tekanan
darah diastolik pre—posf pada kelompok
ekspenmen sebesar 0,014,

Dar hasil penelitian  menunjukkan
bahwa teradi penurunan tekanan darah
baik sistolik maupun deastolik  Adanya
penurunan fekanan darah dikarenakan
pada kelompox perlakuan d  berikan
senam Tav Ci. dengan senam Tai Chi
dapat membantu mengendalikan sires
yang merupakan saiah satu faktor risiko
hipertensi dengan cara latthan pernafasan
yang tepat dikombinasikan dengan latihan
olot ningan sehingga membuat seseorang
menjadi rileks. Teknik pemafasan daelam
dan gerakan vang lambat  dapat
meningkatkan kKonsentrasi  oksigen  di
dalam darah, memperlancar aliran darah,
dan menurnunkan denyut jentung, Gerakan
Tat Ch' yang meliputi body-mind-souw-
breath secara  teratur  terbukll  dapat
meningkatkan  palepasan  nonadrenalin
melalui urin, menurunkan kadar cortisol,
gerta menurunkan aklivitas saral simpatis
yang membawa dampak posit! pada
jantung (berupa denyut jantung yang stabil
dan tekanan darah turum menuju normal),
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Ini karena akfivitas saraf s=impatis dan
parasimpatis  menjadi  seimbang dan
harmanis. Latihan tersebut dapat pula
maningkatkan antioksidan uribuk
menghilangkan radikal bebas dalam tubuh
dan mensiabilkan tekanan darah
(Sutanto, 2013),

Senam Tai Chv merupakan sakah satu
bentuk cara untuk menurunkan tekanan
darah pada lansia yamg menderia
hipertensi, karena dengan senam Tal Chi
gecara rutin dapat menjadikan otot rileks
dan  mengurangl  siress  sehingga
menurunkan produksi harmone
katekclamin  dan  kortisol serfa  dapat
MrETLrUkEn produksi rein dan
angiostensin yang merupakan faktor utama
pemicu  teradinga hipertensi.  Dengan
gerskan yang lembut dari Tal Chi dapat
menjadl pllkan  olahraga yang baik
terutama pada lansa. Senam Tai Chi juga
merupakan bentuk terapi pengobatan
hipertensi yang aman, efektif, dan tanpa
efek samping.

SIMPULAN

1. Milal rerata pre-fest pade kelompok
eksperimen di dapatkan tekanan darah
sistolk sebesar 147 mmHg, pada rerala
tekanan darah diastolik sebesar 93 mmHg.
Sedangkan ketompok kontrol di dapatkan
rerata tekanan darah sistolik sebesar 151
mmHyg, dan rerata pada tekanan darah
diastolk ssbesar 82 mmHg.

2 Milai rerata posf-fesf pada kelompok
ekspenmen di dapatkan tekanan darsh
sistobik sebesar 136 mmHg, pada rerala
tekanan darah duastolik sebesar B4 mmbhg.
Sedangkan kelompok kontrol di dapatkan
rerata tekanan darah sistollk sebesar 144
mmHg, dan rerata pada tekanan darah
diastolik sebesar 30 mmHg.

31 Ada pengaruh senam Tal Chi terhadap
penurunan tekanan darah pada lansia
hipertensi, Didapatkan nilad signifikasi uji
wilcoxon pada tekanan darah sistolic pre-
post pada kelompok eksperimen sebesar
0,007 dan tekanan darah diastolik pre-post
kelompok eksperimen sebesar 0,014,

SARAN

1. Bagi petugas UPT Panti Werdha Maojopahit
periu melaksanakan kegiatan senam Tai
Chi selama 3 kali dalam semanggu oleh
instrukstur  yang  berkompeten  dalam

membenkan terapi pada lansia yang
menderita hipertensi sebagai pendamgping
terapl farmakalogi

2. Periu  didakukan penelitian lebih  fanput
dengan melibatkan subyek wang lebih
banyak dan pengaruh senam Ta Chi
tethadap masalah-masalah  kesehatan
selain hiparens

3 Lansia perlu melakukan senam Tai Chi
sebagai terapi non farmakobogi, agar tidak

ketergantungan  terhadap  obat-chatan
farmakologi.
4 Untuk  penelfil  sslanjuinya  supaya

manyertakan lansia dalam sefiap kegiatan
sehingga kehadiran lansia bisa 100%
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Effects of Tai Chi Exercise Program Incorporating Laughter
Therapy on Blood Pressure, Stress Response and Depression in
Older People with Hypertension
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Abstract

The purpose of this gty was to apply o Tal ehi Fxerclve applviig Langhter Therapy
pragram as an intervention i consideration of physice! activities and pyvchofogical faciors
ter hyperiensive elderly and exiee 100 effects on sysielfc Mood pressure, diastolic bood
pressure, stress response and depression. The Tl okt Evergise applying Langhier Therapy
applied in this snudy combined the Tai Chi exercise program constsiing of 20 motions
including the Sun sivle and Yong style develuped by Lam(2006) and o dnrghier therapy
developed for hyperfension patients by the present rezearcher. The Program consisied of @
tetil oof 1 wessione, 2 gexsion o week, and 90 minnies per sexsion. Tn ek sexsion, Ty sty
resedd the nomeguivalint contrel group pre - pastiest design. fn onder i evaliarte the effect of
the Tai chi Exercise applying Laughier Therapy was measured by tobing systolic blood
pressure, diastalic bleod pressure, stress responsy imvertory (symprom of stress) and the
Crerfatrie Depresston Scale-Shory Form (GUSSE-KD ar baseline and ajfer Sweeks,
respectively. A Tl of 74 mbjectsi38 in the experimental group amd 36 in the comtrof
group) completed the stiely. From these reslis, It was found that the T obd Frercte
applving Laughter Therapy i effective in blood pressire comtrol und stress manageneent for
fpertenstve elderly. Thus, nurses in the Rigiing infervention may wilize e program as a
valiahle imfervention for hypertensive eldenly,

Keywords: Tai chi appiving Lavgiter Therapy, Hyperiensive Elderly, Blood prevsure,
Sirest response. Depression

1. Introduction

As of 2009, the prevalence rate of hypertension amoeng Korean adults ages 30 or edder was
IT9% among alder people aged 63 and older was 35T while mates of hyperiension
treatment and control were fow. For this reason, maraging hypertension has become an
tmporiant goal of the nation's health policy. Hyperiension 5 the most coniributing factor for
the morbidity and moriality rales of cerchrovaseular and heart diseases. Improved
hyperiension treatment and control rates could greatly contribute 1o diminishing incidence of
candiovascular disease.

However, more than 95 percent of hypertensive patients have essential hypenension that
bas o identifiable cause. The important contributing factors for hyperiension are known to

Avrticle history:
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include unhealthy bfestyles such as aleohol consumption, smoking, inadequate dictary intake,
msufficient physical activity as well as hereditary factors. Regular physical sctivity may
control blood pressure; regular light-to- moderaie acrobic exereise could lower systolic blood
pressure and cholesteral fevels in the blpodstream, reducing the martality rate associated with
complications,

Light-to-maderate exercise, especially aerohic excreize, has been shown 1o e effective at
reducing blood pressure. Also, patkents should have easy ocoess io excrcise programs m
terms of time and cost, Psychological factors such a5 stress and depression affect blood
pressure direetly or indireetly as well as healihy lifestyles and treatment compliance, keading
to noneomplince with lifestyle modifications such as drug theropy and exercise. As a resuli,
sich factors can worsen hyperiension. Thus, we need @ comprehensive nursing. intervention
strategy taking inte account excrcise and psvehological faclors such as stress and depression
10 Fiae yperlension in the comimimity.

Tai Chi exercises among workowt programs for hvperiensive pateents 15 o light=lo-
moderate serobic exercise and easy to follow: it requires no particular equipment, faility, or
attire; it 18 nol bounded by the weather or locations, il can be performed in a narmow space
either individually or 10 a group seitmg. For these reasons, it is supposed 1o be peod for alder
patients with hypertension. However, fow previous studses of the effect of Ta Chi exencises
on hyperiensive patients have been conducted to determine socio-psychologmeal effects. Prior
research of older peeple reported high dropout mies and 1 loss of interest in Tar Chi exercise
programs due to lack of confidence 10 learmng Tar Chi movements. Therefore, we need a
strategy amed p gvercoming these problens. In recent years, as the link between [aughter
and hiealth has become known, lnoghter therapy has been getting 3 lot of attention 55 a new
complementary and altemnative therapy; it Teduces negalive cognitive Tesponses, mingales
depression and stress, docreases svmpathetic nerve activity, and relaxes blood wesscls,
leading 10 2 drop in blood pressure,

We need o comprebensive nursing intervention strafegy taking into account psycholopical
factors a5 well as physical activities such as exercise 10 masage hyperiension. A Tai Chi
exgrcise progrom incorporating laughter thempy for older people with hyperiension could
mitigate psvchological effects such as stress and depression, strengihening the exercise effect
of Tai Clu and improving mulual dvnamics among patients and pquing merest a program
that coaild address high dropoul rates and a loss of interest considered problems @ previous
research.

2, Purpose of the study

This sty examines the effect of 0 Tai Chi exercise program incomporating oughter
therapy on older people with hypertension and then determines the effict of Ta Chi exercise
on their blood pressure, siress respense, and depression. The results of this study will be used
a3 3 nursing mterventien for older people with hypertension,

3. Hypotheses

Sinteen Tai Chi exercise sessions incorporating laughter therapy for older people with
hypertension were hebd twice @ week for cight weeks: Hypotheses to test their cffects were as
follows:

Hypothesis 1: These in the experimental group participating in a Tai Chi excreise program
incorparating laughter therapy are more likely 1 have lower blood pressure than are those in
the control group,
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Hypothesis 2: Those in the experimentul group participating in a Tai Chi exercise program
incorporating laughter therapy are more likely 10 expenence fewer stress responses than are
thase im the control group.

Hypothesis 3: Those in the experimental group participating in 8 Tai Chi exercise program
incorporating loughter therapy are mure likely o experience less depression than are those in
the control groap.

4. Methods

4.1. Research design

This study wses a pretest-postiest nonequivalent contral group design. It is o quasi-
experiment 10 determing the effect of ®week Tai Chi exercise sessions incorporating
lnughter therapy on blood pressure, stress responses, and depression in hyperiensive patichis
iFigarel )

Girtng Pre— Tesi |rkr v d Pomil - Tiesi
Experimental (aroug El X [+
Croaryired Cervugs 1 2

T ————
E Pl grressure, siness mesonss, depreaan
X T Chl Fxorcise agplyig Laghier Therapy (Bwasdin
LT Bow prewmne, siress regamag, deprrsion

GF T proissay, st meponee, deyrmisim

Figure 1. Research design

4.2, Study participants

The participants consisted of patients aged 60 and older who were receiving follow-up
care from a public health center in the city of Gwangju after getting a diagnosis of essential
hypertension, Among them, those who were eligible for participation in this study and whe
wanted to participate in a Tai Chi exercise program incorporating laughter therapy were
assigned to the experimental group, while those whe wanted 10 fill out ealy questionmaires
and have their blood pressure messured were assigned o the control group.

T be eligible for this study, (1) the individual must understand the pumpose of the audy
and submit written informed consent to participate in this shady; (2) the indiviceal must have
no history of complications of lypertension; and (31 the individual most have no experience
of participating in regular exercise programs in the last six months,

The sample size for this study was calenlated using G*Power according i ahaCohen's
formular (1988}, which 15 used 1o determine sample sizes needed when comparmg muore than
two means, Sample sizes needed for 3 significance level of 005, an effeet size of 06, and &
statistical power of 0.8 were T2 people; however, 25% of dropout rates were expected from
previous rescarch and prestest. As o result, the experimental and controd group alike were
given 44 peope. Six people in the expenimental group were excluded for the following

reasons; 2 were absent three times or more, | changed drag dosages, | was hospitalized
for diseases other than hypertension, and 2 moved to another arca, As a resull, 38 people
remainecd in the expermental group. Eight people in the control group were exchsded for the
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followang reasons: 3 declined participation in the propram and not responcded (o pestlest
measurement, 2 changed types of drugs, and | wos hospitolized for discases other than
hypertensaon, As a result, 36 people remzined in the conirol group « Frgure 3),
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-:—u—u:.l LR T

| i St
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Figure 2, Participant flow sheet
4.3, Research instruments

4.1, Stress response: This study used the instrument for stress response thal was
tramslated inio Korcan by Lee (1992), 11 i5 @ self-ropon instrament, consisting of 94 items,
Each item was rated on a five-point scale. The higher the score, the stronger the sioess
response, As for the reliability of the nstrument, Cronbach’s o for this study was 96, while
Cronbnch's e for Lec’s study ( 1992) wos %7

4.1 Depression: This study sed the instrument adapdid (o the needs of older people m
korea fram the 15-tem condensed version of the Geriniric Depression Scale developed by
Sheikh & Yesavage (19861 Each item consisted of questions asking for o Yes/Mo. One poinl
was assigned for cach riem: scones ranged from 010 15, The higher the score, the more
sever: the depression. A total score of 3 or kigher was defined as depression. Cronback's o
fior this study was . T3,

433, Blood pressure measurement: Blood pressure was measured wsing a bloed
pressure monitor, The participants was asked to sil and rest m o chair for five minates or so
and then place thear upper arm ol the same beieht as the beart with the palm of their hand
facing up to have their blood pressure checked. Two neadings wese takien five minutes apar;
the mean valwe of the two readings was oblained.

4.4. Research Process

441, Participant Reeruitment for Research: Approval 10 conduct this study was
oblzined from the mettutional review board ot the nursing college of Seoul National
University. The purpose of the siudy, the plan for the study, questionnaires and the like were
explained 1o a person in charge of chronic discase working at a public bealth center in the
city of Gwangju. Study participants eligible for inchsion eriteria were recruited, For the
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experimental group, 2 nurse in charge of chronie disease confinmid the participants” intent o
participale in the program by calling them before ohtaining written mformed consent; those
who ded not want o participale in the program among those eligble for inclusion critenn
were psstgned to the control group,

44.2, Data Collection

I} Measurement before intervention: Blood pressure, stress resporse, and levels of
depression in the experimental and control group were measured before infervention,
When filling out written informed consent and a questionrsaire, the participants read
the content of the two forms and completed the two forms for themselves, When they
coubd not read the comtent of the two forms for themselves, howeves, o research
assrstant read the instructions and content to them and filled out the two forms based
on theif responses.

2y Intervention program for the experimental group: A 90-minute Tai Chi exercise
program incorporating laughter therapy was provided twice o weekiMonday and
Thursdsy) for eight weeks. During the intervention period. they had their blood
pressure checked before/afler each intervention. When having their blood pressume
checked &t each miervention, they wene asked (o@1 and rest i a chair for at ledst five mimie
Two readings were taken five mimuses apart; the mean value of the two readings was wsed
When having their blood pressure measured, they were asked about changes in
medication-taking behavior, changes in their exercise @nd health; any changes were
excluded from the study. In particular, we checked changes in types and volumes of
thieir medications through their prescriptions.

1) Measurement shorily after imtervention: After cight weeks of mterventions (16
sessions), the participants hod their blood pressure, siress response, and levels of
depression checked in the seme way as in measurement before intervention. These in
the control group visited the public health conter the next day after istervention and
had their blood pressure, stress response. and kevels of depression checked 1 the
samea Wiy &s in menstrement before indervention

4.5, Data analysis

Collected data were analvzed wsing SPSS WIN 19.0. Because all data from each group
were nommally distnibuted, a pametric test was wsed Real number and percentage were
caleulated for panicipans” general and discase-related charsctenistics. To Lest homogencity
of the experimenial and conirol group, 3 fest and i-est were used. The reliability of the
mseasurement instrument was tested using Cronbach's o, Svstolic and diastolic blood pressure,
stress responses, and levels of depression in the experimental and control group were
analvzed using t-test and ANCOVA

5. Results

5.1, Participants’ general characteristics and homogeneity fest

The results of the pre-lest for bomogeneity of the experimental and control group showed
that the experimental proup and the control group were homogeneous in lerms of all items,
with the exclusion of the sexes (Table 1). Because the pre-test for homopencity of the
experimentad and conirol proap showed thal the sexes were not homogeneaus, ANCOVA
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was performed using the sexes as o covanmle, Becanse a sugnaficonce level of the sexcs was
greater than o ssgnificance bevel of 05, the sexes did not affect dependence vanables at all,

5.1 Participants’ disease-related characteristics and homogeneity test

The results of the pre-test for homogeneity of hypertension-related characlenstics between
the two groups showed that the tweo groups were homogencous in tenms of all iems { Table 21
5.3, Pre-test for homogenesty of resuli variables

The results of the pre-test for homogeneity of main variables showed that no siatistcally
significant differences between the (wo groups were found in systolic and diastolic blead
pressure, severity of stress, and depression, showing that the twe groeps were homogeneows
(Table 3).

Table 1. Homogensity test of sociodemagraphic characterislics
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Table 2. Homogeneity test of disease-related characteristics
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5.4. Hypothesis testing

The experimental group had a systolic blood pressure of 143.68mmHy before imerventeon
and 124, 74mmHg after intervention; the control group had a systolic bleod pressure of
136.72mmby before mtervention and  141.67mmbg afler mtervention.  Because 1he
experimental proup had a sigrificamly lower svstolic bload pressure than the contral group
did, the first sub-hypothesis was supporied.
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Effacts of Tai Chl Bxmcise Program Incorparating Laughter Theiapy an Slacd Pressuwe,
Gtiees Aesponse and Depreesian in Oider Peopls with Hypatansion

The experimenial group bad a diastolic blood pressure of 85 26mmHy before intervention
and 75.33mmHg afier intervention; the control group had a disstolic blood pressure of
83 33mmHg before intervention @nd 82 THmmHg ofier intervention. Because the
experimental group had 2 significantly lower diastolic blood pressure than the comtrol group
did vhe apeand ahdivmnthpsia was cmpnred

The experimenial group had stress response scores of 8434 £ 3271 before intervenison
and T3.11 £ §1 46 ofter imtervention; the control group had siress response scores of 6302 =
36,43 before intervention and 76,19 = 43,77 afier infervention. Becaise the experimental
group had o significantly lower siress response score than the control group did, the sccond
by poehiesis was supponed.

The expenmental group had a depression score of 348 before inlervention and 4.63 afler
inlerventon; the control wroup had 3 depression score of 5,17 before intervention and 5.36
afier intervention, Becawse there wene no significant differences between the two groups, the
third hypothesis was not supporied.

6. Conclusions

The current study wis conducted based on previous studics showing that the Tai Chi
exercises did not lower blood pressure and reduce siress consistently and that combined
several lifestvle modifications was more effective than one lifsstvle modification alone 1o
manape hypertension | 7),

The hypothesis was supported that 2 Tai Chi exercise program incorporating Laughter
theragy is more likely 1o lower systolic and dinstolic blood pressure in older people with
hypertensaon, These resubls are tine with those of a study looking al hyperiensive patients
who completed o siv-week Tai Chi exercise program [6], and those of a study looking
hypertensive patients who saw their systolic and disstolic blood pressure decrease after
completing a 12-week Tai Chi exercise program 2], The findings of this siudy are also
consistent with dhose of o siudy looking o older people with hypenension who saw their
systolic and distolic blood pressure decrease afier completing 3 4-week loghter thesapy
[11]. Compared with previous research looking &t hypericnsive paticnls who underwent
cither Tai Chi cxercises or laughter therapy, this study suggests that Tm Chr exeriscs
corporating buphter therapy may be effective at redicing the activity of the sympathetie
mervos system ond stress [2] In addion. it could be that lsughter therapy  imcreases the
effects of reduced sympathetic nervous sysiem activities by regulating the aonomic nervows
systeny, leading 1o 2 noticeable drop in blood pressare. This Sludy found that an B-week Tai
Chi exereise program incorporating loughter therapy led to o drop m stress response,
depression, anxicly, cognitive siress symploms ameng hvpertensive patients

These findings are nod consistent with those of a study of hyperiensive patienis who saw
no significant changes i cortisol aficr undergoing T Chi exercise [6), and those of a stdy
of hypertensive patients who saw a linke but not noticeable drop in their levels of siress afler
undergeing Iughter therapy [11]. The resulis of this study ane also inconsistent with those of
& sy of hyperiensive patients who abdominal breathimg technique did not lead 10 2
noticeable drop m stress response. Therefore, this study suggests thal Tai Chi exercises and
Inughter therapy reduce stress mesponse amony hypertensive patients, regubating bload
pressure. Although depression scores were not significantly fowered afier mvervention in the
cument study, we classified levels of depression in the expenmental and control proups 2
‘0o depression”, ‘mild’, “moderate-le-severs’, and ‘severe’ based on their depression scotes
and then onabyzed the difference between the two proups, As a result, there were no
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diffierences in depressson beiween the two groups befone iniervention (=2 572, p=276), bt
there were cionifienmi differenees in denreccinn helween the s o offer inlervention
{¢'=7 845, p=020), The nember of participans with depression in the experimental group
decreased 1o 1 H2E9%) after intervention, down from 22(37.9%) before inervention |
wherens te number of participants with depression i the conirel groop inereased 1o
24071, 7%) afler intervention, up from 2363 9%) before mervention—a proof that the Tai
Chi exercise program incosporating Eughter therapy contribuied o decreased depression.

A Tai Chi exercise program incorporating loughier therapy for hypenensive paticols con
be wsed as o safic and low-cosi independent nursing inervention program for nurses caring for
olider people. Given the low participation rates in existing Tai Chi exercise programs, i is
worthwhile to nate that o Tail Chi exercise program incorporating laughter therapy: lad the
basis for enabling increased pastscipation in Tai Chi exercise progroms
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The effects of Tai Chi on waist circumference
and blood pressure in the elderly

Youwe M Lee, RN, PRIY
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Abstrsei,  [Purpose] The punpose of il study wus o imvestigme ihe effecis of To Chi os wassi circumderence
and ovd pressure in the elilerdy, The presem study sl 8 nonequivalen) comtrol group pretest-postiest design.
St aml Meibuods] Sixiy-cight ehdedy indsviduals resbding in J ey were devided iinie T prossges: 33 o the
exper tad proup, whis | Tea Chil erainimg for & weeks, and 34 in the contred groop, who did po receive
Tai Chi trming. Semplified Yang style 24-form Tai Chi was msed ne the inlervention, which was conducted for
&0 meinules per seeion, § essions per week, for o total of 6 weeks Daoeach seeion, asbiects in the cxporimental
group condocsed 10 mismes of wanm-op exerciees, 4% minuies of Tay Cha, and 3 minutes of cool-down sxiencises.
Waist cireumforenos and blood prosaure were measuned before and after the S-woek intervention. [Resalis] Wais
eriniilenence dmd Bl presiire desreased dapnificanily el the dowosk tilervestion in the edperimeninl group
eomgared with the comtral proup. [Conclusion] Tri Chi can Be used us an efective interventon s ingprove waist
wireumfenence and blood prossure in the elilerhy,

Ky wirds: Blocsd prosssre, Tul Chl, Wi cizcumlerencs

{Thedn gk weas svbomitnead a2 006 qoud o agvepred Sow 7 20067

INTRODUCTION

Avemmge life expeciancy has inereased owing w comtimmed economic growth and mdvancements in medical schence and
technolopy, and, a5 =ich, the elderly populstion B increasag mphdly, Accordmg oo recest report, eldorly individuals ane
less likely b0 receive medical trestrest as they age. when their iscome is bower, and if they ore female'’, and ihe burden of
meeifical cosis i inpreasing accondingly.

In particalar, becase prevalence of methodic syndronse is higher in those aged over 6l than in cther age growups, it has
been of chinteal interest. In those with melabolic svadromss, risk of candiovascular disense is incrensed by maore than I-Tokd,
wehitle risk of diabetes 18 increased by mons than | 0-fuld™ .

Increusing prevalence of motsholic syndrome in obder individols has been repanied o be clesely related ta low phasical
mwltjlnﬂtddn'l_'r“ Amsong varous risk ficiors for thodi d Frigh hlood | buas hesn found 1o be most
skgnificant, folbowes] by abdomingl obesity, Thus, s onder 1o decrense prevakemes of meinbodic syndrome, Taciors thal can
duereise blood pressure and ubclu.mlul-u‘wﬂ:.- should by i Bvestigated™,

Exercise—a factar mfk 1R balic symdo Mmbcmgnhcd—umfwmmmmuhnllh.mm
ing heslih froen chronic di anil. mwininini dence im the elderly, and i reported to hove positive physical,
v logic, snid socaal influences™ Inn eV H’.u:ly regording Tai Chi in muﬁﬂo-nu_pdlu'nﬂl.mt factom for metabaolic
symdlrome deensisel whale lluhh—rf-ludd qualllr o 1l improeed ™. Similarly, o6 piko sudy levestigating Tl O in 11
mrididbe-nped subjocts with balie: 3y e, wied earcumnfonence amd blood pressure shiwad sipnificant improsvement
comngared with baseling values™,
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Therefore, the present sty amed s determine the effects of Tai Chl in the ellerly, whao show Bigh prevalence af
mlnbolic symdiomse. and 10 nvest e whether Tai Chi can b used sctively in o clenical setiig.

SUBJECTS AND METHODS

This stady wsed o nomequivalens conenol groap pretss-pesnest quast-cxperimental design, The sanple size nocesary for
Vit was caliulated as 36 subjects in vach group scconding o G* power malysis coidaced with an elle sioe of 1,67,
sigmificunce level of 005, sl power of (U0, based on the resulis off 8 provives smdy™,

I the present study, 68 elderly individuals residing in 1 eny were divided inta 2 groaps: 36 m the experimenial groug,
who rezeived Tai Chi freineng for 6 weels, as] 30 i the comired growp, who did noet receive Taa Chi oaining. However, 3
sutbsects i vach prowp withdrew, resulting im 34 subjocts in each group. Subiocts wore asslpned 10 proups wsing # cola-flip
strmlepy. Sisects wene aped over 65, had not exercised regulardy during the last & months, hal oo health problems provesding
them from exercising. and could perform physical octivites mdependentty. Subjects recesved an explannisan regarding the
purpose and methods of the siudy price b paricipation and provided writtess informed cossent apcording o the pringiples of
ihe Declamtion of Helsink,

The mieryention used m this siudy was Yang syle 24-foen Tal-Chd, which wis condected T 60 minites per session,
5 srssions per week,, for o fofal of 6 weeks. In cach sessiom, subjects i the experimomtnl group conducted 10 minetes of
warm-up exercises, 45 minobes of Ted Chi, and 5 mimutes of cool-down exercises. Simalar o the expenmesal group, the
comirol group performel 10 mimgies of wirm-up exercises and 3 minoies of cool-down exercises in sach session, S times per
wieh, Tor o wotal of 6 weeks: The content validiny ol the program was verified by & medical specaalisg, nirsing prolessor with
enponiency oonducting enercisesrelabed meseanch, ond exencise therapist. The ntervention was conducted al our organizitson s
mscliiorm from [0 pmee 1500 pm.

Waist cipcumierence and blood pressare were measured before and adter the b-weelk inter i Mean waisi ci
erce wos determined after neasianing redes using o wwpe (i), while bloed pressure was messuned using sn l.lmrulﬁd
aphygmomnnometer (medel BPBIOAHE, Medatoc) om the sighjocts right srm aller rebazang For 20 misules. Data were col-
Tooted betwoom December 2, 2003, and February 24, 2004, Adber colbecting doin from ihe oontrod group for & weeks, data foom
the experinenial grosp wene collecied for & weeks.

[2ats were analyzred wsing SFSS version 100 for Windows (IEM Companation). Hemogeneity between 1he experimental
arsd comnirel groups was tested using 3° and s, T and palred iests were performased o deicemine differences in waist
carcim ference mnd Blood pressure between prodps, Staiistcal significasc wis s al pai s,

RESULTS

Saghjects” mesn age was 714+ 38 yenrs and 712 = 5.1 years in the experinsingal and costral groups, respectively,

Becase there were n significesd differonces between proups m age. pender, marnitl stabs, educational level, roligion,
ngome, of exescise siohs, the groups were Foursd (o be bomogeneous {Table 1)

Mimeover, before the intervention, there wens nn:lgu'iﬁn.rl lafferences berween groups im waist circumiference, sysiofic
Blood pressure (SEF), or deasiolic blood pressure (TFBPY (Table 21, Adter the inservestion, watst clreumference decressel
by [ R in the experemeital proup and moneased by (12 em im ihe comtnol group: change in wasst cmoumfencnce showed s
sigmificant difference botweon groups (p={0.001) { Table 31

SBP decreased by 16t mmbg in the expenimenml group ond morensed by 0.8 mmHg im the conomsl group; chanee in SAP
showed o significant difference between groups (p=0,001 ) (Table 3),

[HF decreased by 1000 mmHg in the experinsninl group and imcrensed by 0.9 mmHg in i control group; clamge in DEP
showidd o sipndficant differmoe betwoen groups {p=0.00F L) (Tahli 3]

MISCUSSION

Tal Chi conducted n alderly inlivieals docreased the Ak facioes lor metabalie syndrome, this, shvwang postiive elliects,
Chamge i waist curcurmnforence before und afler the imterventiom showed o sagnificant difference betawen the experimental
and control groups. This finding is consistent with a prévious study'™ reporting o significont difference in waiss circomfer-
ence nfter 24 weels of exercise, mmil witk snother stedy™ reporting an incresse in axygen consamption of 16.1%. in the Tai
Ul enercise group and & decreise of | 5% in the conrol group after 1 yvear of Yangg style Tal Chl sxervise,

Regarling BP in the experimental group, befirg the Tai Chi intervention, valees for SBP and DB wers higher than
normal Afber the intervention, however, S and AP measured within nommal mmges. On the contrany, m the conirol
graup, vihss for SAP and DEP were higher thun noomsl both before end after the imervention, These resuhiz are gimilar
10 8 previeus sisdy’! showing that high BP contribuled to prevadence of metsbolic syndrome in middle-aged and elderly
iy dants living o one repion, Our fimdings also sgree oith anciher siudy ™ i which 12 weeks of Tal Chi exerelse conducted
in midklle-gged wismen with mietabodic ssmdronse exerted significamt eMects on decroasing oerinin risk fsctars for melsbolic
synirome | DEP, waist ¢ ference) in the expeni 1 prosp compared with the comtrol group
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Tabde 1. Subjecis’ geseral fabiea

Exgerimental groap Control group
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In the present study in which the imlervontion was conduciod for a relatively shon period of tme (6 weeks), significant
Alifferences im dependent varishles, inclufing waist circemference and BP, may hove sccurred because the. exercise was
voniucted frequently (5 times per weekh We applied Tad Chi exercise § times per week for o toasl of 6 weeks m elderly men
anil women and observed sgneficant decreses i wasst eireumference smil BE m the expenimental group.

Thuss, regular Tas Chi training has & posiiive impact on decreasang the risk factors for metabolic symdronse m the ebderly.

The findiegs of this study suggess the need for fartherreseanch io identify the effects on body mass indes. and biod-relaicd
inclicsnrs in the elderly.
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Effect of Tai Chi exercise for hypertension: a meta-analysis of
randomized controlled trials

Yeting Zhang', Yan Fu™®, Bin Zhu', Chuikun Li' and Xueling Lin®

"institute of Physical Education, Chengdy University, Chengdy, China
“instihute of Physical Education, Southwest University for Nationaliies, Chengdy, China
“institute of Physical Education, Yanptze Universiy, Singahou, China

Abstraet, Objectives: We desipned this study 1o evaluate the effect of Tal Chi exercise for
hypertension patients, Methods: RUTe designed 1o evalisate the effect of Tai Chi exercese for
hypertension paticets were scarched from Science Direct. EBSCO, Pub Med, UMK and
Wanfung databises. Results: The meti-analysls Tound thal (ATCY the SBP (WMD = 13,19
mmHg: 9590 11.52 10 1487, < 0,000 pand DEP (WMD = B.92 mmg; 95% CL 7.94 10
S.90; < 000} ] } com be sépni Aeamtly reduced after Tad Cht exercise compored o befiore Tad Chi
exercise (BTCE ATC significantly improvied the comtent of NO {WMD <-7 98mmolL; #5C)
-10053 to <533, P = 00001 ), and decreased the content of TG | WMD <0 22mmol'ml; 95%(C1:
0,06-10 (L3E; P =000k ) and LDL-C (WKD =0, 20mmol/mi; 93%0CE 0013 o 0.26; P < 0001,
There was ma sbvious difference between ATC and BTC on HR (WM = 164; 95501 051
e 397, P o=014), TC {WMD = L0Smmol/ml; 95%CLE 0222 to 0.17; P =80 and HDL-C
(WM =-{k04 mmolml: 953%C1 0,08 w ] P =0,13), Conclusions: As a valid trestment for
hypertension patients, Tal Chi exercise con decrease SAP, AP, TG, LDL-C and i nerease S0

1 Introduction

Hypertension is observed as the most common disease i primary health eare of human, severe
complications can be leaded by this disease, such ms atherosclerotic complications meluding stroke,
hypertensive renal disense, and hypenensive cardiovascular disease, renal inadequacy, coronary artery
disease, and ¢ven the cardiac failure[1.2]. The Amencan Heart Association suggested that the risk of
hypertension can be reduced by the effective hifiestyle modifications like regular exercise[3]. Ta Cha
was ancient martil ans m Orsental cultures has been used for centuries, 1t has also been used as an
exercise form and best adapted tor older individuals of Asien heritage, to enhance body awareness and
body balance, Tai Chi can lowered diastolic blood pressure { VBF) and systohic blood pressure (SBP)
has been proved by a recent of trials, modulated lipid metabolizm, and raised the NCY index of patients
with hypertension, and others comprehensive beneficial effects[4-16]. Tai Chi can  benefit
hypertension patients which supported by ncreasing evidence from RCTs, but there is no sinetly
evalvated evidence 1o confirm #s function in hypertension patients health according to small size
mdividual studies samples were shor of strictly designed large size and meonsistent results RCTs.
Clearly, an up-to=date meta-analysis and systematic review of this topic is needed. Therefore, we
designed this study 1o sum up the actual evidence on the cumative effect of Tal Chi exercise for the

! Comesponding author: E-mail:fuvan 101060 163 .com. Tl 77-2982-%135,
This research was supported by the School Youth Foundation Project of Chengdu University
(No 20805 1 6037),
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therapy of hypertension paticnts.

2 Methods

2.1 Strategy of search

Two reviewers carmied out @ scientific search w the followmg 5 onlme network databazes from 2000 to
2016 to retrieve potential studies mdependently: Sceence Dhrect, EBSCO, Pub Med, CNEI and
Wanfang databases, The following search keywords were nsed: (*Tai Chi Quan”™ or “Tai Ji Quan” or
“Tai Chi™y AND (“gac xue va" or “high blood pressure™ or “hypertension” or “xue ya" or “blood
pressure”), On the other side, we connected colleagues and experts m this Gekd to predicate i there are
any related ongoing or unpublished researches existed, and connected the authors of these researches
Ly get detailed data as we needed,

2.2 Eligibility criteria

Cinly the study which should be RCTs intended to assess the availability of Tai Chi for the therapy of
hypertension patient were considered,

In this review, the panticipants should meet at least one of the current or past exact definitions of
hypertension[1]. The research objects in the swdy were the same elderly people. However,
hyperension patients combined arhythmia, severe coronary heart disease(CHDY, hepatic failure,
severe heart faihure, or kidney foilures were excluded. But age, sex or ethnic ongm were not restricted.

Trinls were compared Before Tai Chi exercise (BTC) versus Afler Tai Chi exercise (ATC )1 Do Tad
Chi exercise at least 3 times a week, not less than 50 minues. If the siudies were case repors or
reparting the same resulis were excluded.

2.3 Data extraction

Twin different reviewers got the data from the primary researches independently, The extraction data
form consisted of 4 pans: (1) the study's peneral information, (2) the detailed information of
participanis,(3) the information of the method used of Tai Chi, (4} the detailed information of Blood
Pressure (BF), Total triglveeride (TG, Total cholesterol (TC), Hean rate (HR )L Nitric Oxide{NO),
High density Bpoprotem cholesterolf HDL-C), Low density lipoprotein cholesterol{ LDL-C) changes.

2.4 Quality assessment

We used the revised Jadad scale to evaluaie the quality of each study, The highest score was 7 points,
the higher the score. the higher the guality.

2.5 Statistical analysis

Revman® 2 softwore was used to analyze data and publication bins. Measurable data were provided by
all af the included researches, and reported the weighted mean difference (WMD) with its 95%
confidence interval (CT). 1 squared (1) statistic was employed to assess heterogeneity and when ">
5005, the heterogeneity was significant. The fxed effects mode] was taken o analyze the siudies, We
considered < 0.05 (o be statistically significant.

3 Results

3.1 Document Indexing and Research characteristics
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3000 1 1005 1 oo 7201 TR0 1

We searched 76 articles, depending on the basis of Herature mto wnd exclosion the filiered criteria,
finally, we got 13 studies in this review{d-16], Figure | depicts the sudy selection’s detailed process,
Tables | shows the cssential features of the ncluded summarized themes and trls,

Potentinlly relevant trails identifisd through
database searching for retrieval{n=T4}%

——

Records after duplicates removedin=58)

Records excluded becanse of:.

Mot scientific papenin=T}
Outcomedata not usable{n=10)

Thetesearch object were different peoplefn=33

WV

Records retrieved for mote detailed
evaluntionin=33)

v

Figure 1. Sndy selection snd dentificasion process,

Rerords with usable information m this-
revkewin=13%

3.2 The quality of the research’s methodology

The revised Jadad Scale was used to assess the guality of the studies. The score of the e luded

suhjects and triaks are in Table 1,

Table 1. The inchaded triaks basic chasacteristics.

Relirences Apslyn) HT AT Male'F Intervention Tremtncnt and duration Pristsary Jnkad

; o emeile AR Heine
i in

JEN-CHEN et LTS TE T I R 1T Vingatyle Tl Wimesweek S0minutes | 1N2H3K6) 3

al Chi ‘time 1 2weeks TH{E)

03]

Huzi-Ming Lo e SRATL R < R L) I Vingeatyle Tal  Mimes'week Sllminides il 1

al Ml 22} 746 Chi Jtime Sweeks

Jing Sam ¢ al 45-65 150 136 11719 T Chi I/ week | Zmoetts {INZEINS) 3

1513 (71081

WAN Nino- S-T0 W %21 T Chi Sfimveswer k. Sminubes (1E2F 2

jum ot al 2HAL[4] time, Iweeks

I Fhen-yang bl 37 (T R v Mestyke Tiimeswerk, Thtime & 12 1

en al:2012[5] Tad Chi imanths

S Feng ot al. BT 45 3 M siyle Thires vk, yiae 2 (2R3} 3

048] Tai Chi warks

Tt You-ping et 1564 51. 2 M4 Clien-style Trinrses ek, Bliminutes (2} 2

sl2or2[T] T Chi time_ bmaril s

Xig Huak-juiait ex BF-TH 5 s I35 stk Stimes wrk. Glmimites [ LY 1

alzol4jE] T Chi Mg, 1 Zweeks

Whas Hiong-ai o 6316 s s I Tai Chi St imes b ek blmm 4y I

Al 0K[9) L L] eatine Bwocks

Hit Jeng-be ot Sigs3 35 B M5 4424kstyvk  AlinouwakoAD-Semin  (LHZXINE) 2

alzotif i T Chi ulestime, Hiwosks

Mo Hong-al o 45-T2 62 B 1547 Tarvke B week, bl (IH2NA} 2

sl Ih] 1] Tulhi Name Surcks

L agan-wi 1 5 [T ] 16 24yl Stimwes work, bl inuns (ENEKT) I

al DTz} Tad Chi It bmonths

heeng Yim-jian Al 44 s Ha-stvhe Aimeswek Gminuies  (ZHSEBIE F

ot all J0r 13 T Chi N, Ibwerks

Abbrevianon M8 Mot pven. BTC Betore Tal Ol exercise; ATC. Afier Tol Chi exercise;
GUPSERIT, | 20R (3B (MO, (5 TC (& TG | TILDL-C £ DL-C
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3.3 Meta-analysis results

3.3.1 5BP and DBP

Badors Twi Chil eusrcing Afimr Tal Chi axerziss apn Ciffaranca Mman Diffemncs
BnigvorSeboreem  Mean S0 Toodl Mesn B0 Touwsl Weishs W Pl BSR O W Fieep BIRCI 0
Ha Jing-he 2011 B4 12D B TRE ME 1 BE%  15.80 [9.30 2231 =
Hhsming Lo 3112 AL -F LR FE wowma M I onan TS e mi——
IEM-CHEN TBAI 3003 1424 BE EL T T I IR TEBO|TIS4, 190W6| —
g Sim 3018 LE LI T 0 12028 MA3  YM J09% 1043070 14.18] -
W Horg fe 2006 WEITA  ZEOE & laies  1sE B2 3% 2225|1345 5106 —t
Sun Feng 2014 Wit o1 E R TR MOS™R B0 [180, 180 e
PAAMD Xio-pin 2001 WA 0B W iHEE AT M OMLAW 1250 [H.50.18.00) .t
T 15413 Tam o147 1000 S 22 1286 0.4 1818) ——
Total [B9% CI) 13 413 HOS% 1278 [11.52, 148T] L ]
Helamgenady: Che = 8L = 7{F = 0.04) 1 = 3% F gy TR
Tk b ireraall afiacy 7 = 1547 (P < G0008 | k AT ATC
Figure 2. The forest figure of Sysolic blood pressure,
Bafors Tal Chi nascise Afsar Tal Chi sxerciss Msan Mifemncs Msan diffwrmnce
oy Jing-he 2011 (=1 (A n .l na I TO%  WTOsur. 1343] T
Ha Yo pg 2OHE 968 £ 52 B8 &9 EF HLSW BO20 RO, 12.37] -
JEN-CHEN TRA 001 LEg nr ax  ms L] I oA EPIAIR 12T e
11 Thesh-pang 3112 W M BO BOOG  45E BO  1AEM BATTJRED, 12.0d] i
Jing fan 2078 ma 1w W OTEM W4 18 124 Bs0p1daes) -
Main Hsroged 2006 wmeE 1372 B2 ELT4 TLET B2 47 0EE RS, 15.45] ——
Sun Feng 2004 U FEI ] w oM T M oBI% STE[142 106 E—
WAND Nigs-on 011 4T 12w I TR T BD B4 BTIPLTS, 1057 =
Trang Yun-gen 3008 #a an M M7 33 MOTAE% 70484, G E
Tedal [B5% €I} 512 512 10B0% B3I {784, 880 *
i

Halerogenaiy. Ot = 10,05 o = 8P = 0| F=3T%
Tsl lor oworali offocs & @ 17,78 [P < DO0DST}

Fizure 3. The forest fipure of Dinstolic blood pressare.

oy -

-y

-1 L} L
BTS AT

Flgure 4. The funne? figuee of Sysiolic blood pressure.  Figore 5. The funnel figure of Dastiolic blood pressure.

Thee is no risk of publication bis thiough the funnel lgure (Figs 4& 5). These trials demonstrated mo
significant heterogeneity with I values ranging from 27 to 36% (Figs.2&3). The meia-analysis found
that after Tai Chi exercise (ATC) can sipmificantly reduce the SBFF (WMD = 13,19 mmHg: 95%C1:
11,52 o 14,87; P=0,0000) and DBP (WMD = 892 mmHg; 95% CL7.94 to 9.90; P<0.0001 ) compared
to before Tai Chi exereise{BTC i Figure 2& Figure 3),

3.3.2 Other oufcomes

(ther outeames: HR, N0, TC, TG, LDL-C, HDL-C.(NHR. 3 trinks evaluated the effect of Tai Chi on
HR. Demonstrated no significant change of HR(WMD = 164 95%C1: -0.51 to 3.97; P =014 )by ATC
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was entificd compored BTC(2NCL 5 trials evaluated the effect of Tai Chi on NOATC significantly
improved the content of NOPWMD =7 98mmal/L; 95%C1 - 10,63 1o -5, 33; P<0,0000), (3)TC. 3 trials
eviluated the effect of Tai Chi on TC., Demonstrated no significant change of TC (WMID = -
003mmoebml; 95%C1: -0.22 10 0.07; P =0.80) by ATC was wdentified compared BTC.(4)T(E 4 trmls
eviluated the effect of T Cln on TG ATC significantly reduced the TG content{WhD
=022 mmoliml; 95%C1: (006 w0 0.38; P =0,006,{51LDL-C; 3 tnals evaluated the effect of Tai Chion
LDL-C. ATC significantly decreased the content of LDL-C{ WMD =020 mmol'mL95%%C10.13 o
0.26; P<0.0001 (6} HDL-C.3 trials evaluated the effect of Tai Chi on HDL-C. ATC demonstrated mo
significant change of HDL-C{WMD =004 mmaol'mb 95%C1: 00089 to 0.01; P=0.13),

4 Discussions

4.1 Summary of evidence

Tai Chi, as an exercise for health m o wide nge range, has been used for several centuries, especially
popular in the elderly[4]. Of course, we need to identify o suiteble exercise regimen targeted (o
maintan and improve hypertension patients health[5). This study researched if T Chi 15 an safe and
effective thempy methods of hyperiension patients.

In conformity with the cutcome measures from 13 ROTs with & total of 625 paricipants, this meta-
analysis and svstematic review study is to give an objective assessment of Tai Chi for the arrangement
of hypertension panents. The meta-analyvss found that afier Tai Chi exercise (ATC) showed a
clinically obvious improvement on the SBP {decreased by 13,19 mmHg), DBP (decreased by 892
mmHg), NO (increased by 7.98mmol/L), TG (decreased by 0.232mmol'mi) and LDL-C (decreased by
020 mmolmlNO 1 a very mmpontant biclogical messenger and signal molecule, also 1 5 a
formidable vasodilstor factor’ ) This study shows that Tai Chi exercise can increase the content of NGO,
Besearch found thot hypertension and dyslipidentio are frequently existmg together, und people with
ihese conditions will have an mereased cardsovascu lar disease rsk[17-19]. This study shows that Tid
Chi exercise can modulate lipid metabolizm. We need to concem how long and how often Tai Chi
exercise should be practiced for the therapy of hypertension patkeniz? In this study, all of the trials
duration included are ranged from ¥ weeks to | vear, So, we recommended that Tai Chi exercise
should be precticed at least for 8 weeks and at least 3times‘week, Hence, the combined results show
that Tai Chi exercise s an effective and relatively-safe supplemental method for the therapy of
hyperiension paticnts,

4.2 Limitations

I spate of the siemifcant active resulis of Tai Chy exercise for the therapy of hypenension patients, a
[t of limitations also need to be noted. First, most of the trials included did not report the sample sizes
calcubitmg methods, and whether the number of paricipants myvolved met the research reguirements
or not 15 sill not clear. Second, the small sample sizes and generally poor methodological quality
limited the strength feasibiliy and  generally poor methodological quality of the clinical
evidence[15.16]. Third, because we only enmolled Astan hypertensmve patients, there were no data
shout the effectivencss of Tai Chi exercise on other national’s BP, So, the potential selection hias
couldn’t be muled out. Fourth, the incloded trails wsed different styles of Tai Chi exercise. Finally,
although the effects of Tai Chi exercise on BP ouitcames were reported, but there ure still a lot of
recessive results that were difficult to be published. Therefore, further studies are necded.

5 Conclusions

This study shows that Tar Chi exercise & an effective tremtment for hypertension patients. This ¢an
decrease SBP, DRP, TG, LDL-C and merease NO, However, mone rensonable designed RCTs are sall
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warmanted before it can be used, and more methodologically ngorous rescarches are needed o prove
Tai Chi's real elinical benefits, and needed 1o explore the potential mechanism of Tai Chi.
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Absiract. Hypertensson {8 o problem which is oflen andergone by elderly people anc become an
impactant fuctor causad heart rouble. Hypertmsion prevalesce is 32.4%, and in the place of this
study, hypertenisson prevalemce numbess S0 from 80 ebdery people. The dessgn of this stody wied
was quasi experimental pon equivalent conirol group design, The populatsors were all of elderly
pecple with hyperiersion as much a5 50 elderly people. the samples were 46 eldery people, who
was divided into experimental and control proups. cach of then were 23 eldierly people. The data
were obtnined throogh ohservation snobyzed with Wilcoxon signed ranks fest, whereas 1o
urelerstand the difference between before alfier Tad Chi gymmastics used Mann Whitney test. The
resuli of analysis with Wikcomon signed moks test was 0,000 < o=d,05 which meant that there
is the effect of Tal Chi gymsastics wowards ibhe docrease of blood pressare, while by using Mann
Whitney lest was gained p=00016 < =005, that there was the differemoe between befiore and afler
Tan Chi gymnastics. Froma the nesudt of the stody, it prowed that Tai Cha gymnastics can lower the
blaoud pressure if it was undertook three times a week 1o elderly people with hyperension

Keywards: Elderly people, Hypertension, Tal Ohi Gymnastics

1. Introduction

Hypertension is o cirenlotory system disorder that causes o rise in blood pressure sbove normal, which
excoeds L) mmiHg. It generl, th risk of Bood presiune increases slowly with inereasing ape,
gystolic pressure continues L ncrease until the age of B0 years and diastolic pressure can conlinue to
increase until the age of 55460 vears and sometimes decrense shwly, Hypertension is o diseose that is
often experienced by the elderly and it is a major factor in the causes of heant failure and coronary
heart disease. Hypertension has become a major health problem in the world, According to the World
Health Organszation {WHOY noted thad o 2002 @l least 593 million cases of hyperension, and
expecidl to increass in 2025 to 115 billion, about 80% of cases of hypertension ogour mainly in
developing couniries, In Indonesia, based on the Mational Health Indicstor Survey (Sirkenas) in 2006
showed the prevalence of hypertension reached 32.4%, In East Java the prevalence of hypenension
reached |0L7%, In Surabaya, based on Surabaya's health profile in 2004-2016 the prevalence of
hypertension has mereased from 3.34% mo 10.43% and based on data obiained from the Sidotopo
‘Wetan Health Center Surabaya the prevalence of hypertension in 2004-20146 has increased from 261
paticnis were 657 patienis.

ml‘rm Trom s wark mary o waed wnder the ivvme of the Creamns Commons Assibuion B0 lirmer, Any Ty distibuins
oo thiin weork el it abiibadiog o the asthorfs) oo (e e of the ok, pnemsd cibatomn wd D05
Puibibiahed der Heenoe by 1O Pulilisking Lol 1
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Whereas i based on the initizl survey conducted in Movember 2007 at the Posyvandu Lansin BRW.03
Sedomulye Sidotops Wetan Vilkage, Kenjernn Subdistnct, Surabuya the prevalence of hypertension is
St ot of Bl elderly. The increasing munber of hypertensive patients in the world, making this diserse
a global health problem. The incidence of hypertension is caused by several foctors including pember,
offspring, had diet, obesity, never exercising, smoking, drinking alcohol, and often siiess, so that
proper handling is needed. However, in fact this didease has propenies that tend o be unstable and
difficult 10 control, ither by trentment or ather mesdical measures, Mon-adherence W trestment amd
prolonged - stress can make this discose worse, the administration of drugs for a long time can be
detrimentnl amd have a megative impact on the body. therefore drug therapy needs to be given olong
with nem-pharmacological therapy.

Hypertension ireatment s broadly divided mio two, numely dealing with pharmacological and mon-
pharmacological trestment. Pharmacological trcatment is handling wsing drugs or compounds that
work that can sffect blood pressure, grouping pharmacological therapics wsed 1w control Mood
pressure of hypertensive patients such as  diuretics, adrenergle  inhibitors,  ACE-inhibliors,
Angiotensin-ll-biockers, calomm angotension, vasodilators direet, ond hyperiension emergencics
such as malignant hyperension. Non-pharmocelogical treatment is the reatment without the use of
antihypertenaive drugs, for example hypertension sufferers must do plysical activity and exercise
regularly, Tvpes of physical activity and exercise thal can be done lor example by momimg walking,
eyeling, or gymnnstics, because exercising regularly for 30-45 minutes with a frequency of 3-5 nmes
a week can help reduce body weight und reduce the risk of various cardiovascular diseases. While the
type of effective exercise for the elderly is aerobic exercise with moderate intensity such as walking
and elderly gymmastics, types of exercise that are wually carvied owt by the elderly, low impact
aerobics or slow motion exercises such as Tad Chi exercises. The Tal Chi exercese is o form of wiy to
reduce blood pressure in ihe elderty who suifer from hypertension, because with Tl Chi exercise
routinely can make the muscles relax and redoce stress, therehy reducing the praduction of
catechalamine and cortbao] hormones and can reduce renin and angiosdensin product:on which ane the
main factors irigger the ocourrence of hypertension, Based on provious: resesrch conducted by Anik
Supriani in 2004, it was-stated thot Tai Chi exercises can reduce blood pressare if corried out regularly
with o frequency of 3 times o week for | month with the time used for Tai Chi cxercises 15-30
mimees, Regular physical exercise can resuli in a working efliciency of the heart, the beari muscle
becomes stronger, therefore §l can contract bess i pumping the same amaount of bload, this decrease i
henet rie ean reduce cardioc output which can eventually lower blood pressure,

The purpose deteemined the effeet of Ta Chi exercise on blood pressure reduction in elderly people
with hypertension at the elderly elderdy Posyandu RW, (8 Sidotopo Wetan Surabaya,

2. Methodology

The desijm ased experimental with a non equivalent control group design quasi experimental design.
The populstion was all elderly people with hypeniension in the elderly Posyandu RW. 0F Sidomualyo
Sidotopo Wetan Village, Kenjeran Subdistricr, Surabaya, as many as 30 respondents . with s
probabiliy purposive sampling technsgque, The sanple was 46 elderly with blood pressure inclusion
erilerin exceeding 14V90 mmHg and taking antihyperiensive drogs which were divided mto treatment
and control groups. each amounting to 23 ebderly. The instrument used in the type of meameal
teisinseter and stethoscope for Mood pressure measurement. Tan Chi gymnastic exercise activily unit
and gyronastic tupe, observation sheet of blood pressure measurement pre and post exercise in Tai
Chi, This resenrch was conducted in December 2017, before conducting the research, the rescarcher
explained the purpose and objectives of the study as well as provading informed consent and consent
sheets to become respondents for the ebderly who were willing to become respondents, Befare Tai Chi
gymnastics, Wlood presine measuremeits were takien in both groups of elderly people,
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Then the nexe day performed Tai Chi exercises in the treatment group for 3 times in 30-45 minutes,
amd the following day blood pressure messunements were token again in both groups of the elderly.
The data collected through observations were analyred by Wilcoxen signesd mnks test o determine
the effect of Tai Chi exercise on biood pressure reduction, while to determine differences in blood
preasure before and after Tad Chi exercise using the Mann Whitney lest.

3. Resvarch Resalt

3T General Deata
Table 1.1 Disiribution of Respondent Frequency by Gender af the Elderly Posyandu BW, 03
Siclotopa Wetan Surabaya in 2017

trentment and control of
N Age quwms-mgsremmw
(E) (%)
l G0-T4 years relderiy) 25 54%
2 T5-80 years (ol 5| 46%%
3 =80 years fvery old) 0 %
Tntil A 1O

Basesd on table 1.1, the results obtamed in the elderly remtment and control groups were mostly aged
6(-74 years as muny as 25 respondents | 34%:) amd none> 90 years old were () respondents (4],

Tahle 1.2 Dastribution of Frequency of Respondents by Gender an the Posyanda for Ebderly
BW. 0% Sidomulye Sidotope Welan Surabaya m 2007

treatment amd control ol

roups
o e Freguency  Percentage | %
(f}) i
| Male 13 J8%
d Famnle i3 Ti%
Tiital 46 100%

Based on table 1.2, the resubts obtained in the clderdy treatment and control groups were mostly
female, as many as 33 respondents (72%) and almost hall’ were male as many as 13 respondents
{28
Table 1.3 Disribution of Frequency of Respondents Bosed on drug consemption in the
Posyandu for Eldesly RW. 05 Sidomulys Sidotopo Weetan Surabaya in 2007
freatment and comrel of

- Medicine groups
i Consumption Frequency  Percentnge
if) (%)
I Consumption 23 100%%
2 Mot Consumption 1] P4

Total 46 1
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Based on tabbe 1.3, the results were obtained in the elderly, the treatment and control groups were all
tnking drugs as many 08 23 respondents (100%5) and no one did ool consume drugs as many as 0
respondents { 0%,

Tahle 1.4 Distributisn of Freguency of Respondents Based on body weight at Posyandu for
Elderly RW, 03 Sidomulyo Sulsiopo Wetan Surabaya in 2017

wreatmznt and control of

; gromps
e Weight Froquency  Percentage
[r) (%)
Uncterweight )
| {ihin) 5 1%
Menrml
¥ ¥
- (ideal) H A
3 a“;r"m‘}‘ﬂj" 14 U
O
ey Y Mt
Total 46 1%

Based on table |4, the results were obtained for the elderty in the normal half-weight treatment and
contrel groop as many as 23 respondents (50%) and a small portion of obesity was 4 respondents

{Wa),

Tauble 1.5 Distribution of Frequency of Bespondents Based on Employment o1 Posvandu for
Elderly RW. 03 Sidomulyo Sidotopo Wetan Surabaya in 2007

treatment and control of
; Eroups
Mo Ocoupation F vy Peroctage
L[y [ %)
Pt wnr‘;m‘ !
I retired 37 Rl
2 [tver 1 %
k! Trader 5 1%
4 Tailor I %
5 Pedicah driver 3 4%
Toial 46 100%

Based on table 1.5, the results obtained in the elderly treatrment and control groups almost all were
unemployed /| refired as many as 37 respondents (87%) ond o small part of the work was drver and
twilor as many &5 [ respondent (2%

3.2 Specific data
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Table 1.1 Distribution of Respondenss® Frequency Based on blood pressure before Tai Chi

exervises i the treatment and control group of elderly ypertensive patients ot the
Posyancu for Elderly RW. 015 Sidomulyo Sidotopo Wetan Surabeya in 2017

Treamment group
Mo Hyperiension category Frequency  Precentupe
{f} (%
L Mol 1] 0
2 Prehypertension L] {i]
E| Hypertension TK 1 11 48
4 Hypertension TK 2 12 52
Total 23 on
Control group
Mo Hyperiension category Fregquency  Precentage
(£l al
1 Normual Lt 1]
2 Prehypertension 0o U]
3 Hypertension TK 1 18 8
4 Hypertension TE 2 ] s
Toial ki3 183

Based on tnble 2.1, the results of blood pressure were obtnimed before tal chi gymnastics in the
treatment group most experienced hyperiension level 2 os many as 12 respondents (52%) and none
experienced prehypertension and normal & many as 0 respoadents () while in the contral group

atmost all had byperension level | oas many as |8 responcents (TE%) and none expenenced
prebvpertension ond normal as mony s 0 respondents ((74),

Table 1.2 Disiribution of Respondent Froguency Based on Bloosd Prossure Adter Tad Chi
Ciyrmmastics in the freatment and contral groupy of elderly hyperiensive patients al
the Posyandu for Elderly BW. 05 Sidomulyo Sidotopo Wetan Suraboya m 2007

¥ H ki Trestment group
Mo catepory Frequency  Precentnge
i (%a}
1 Mormal n 1]

2 Prehypenension 9 9
H”"?&‘T“‘“ 14 &1
Hypertension

8 TK.2 0 0

Tl i 14k
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Based on table 2.2 obtaimed the resulis of blood pressure after i chi gymnastics in the meatment
groug mest experienced lypertension level | as many as 14 respomdents (61 %) ond none expenenced
ypertension level 2 and normal as many a5 (f respondents (%), Whenes in the control group most of
them experienced level | hypertension as many os 17 respondents {74%) and none were normal as
many as 0 respondents | 01%).

Table 2.3 Wilcoxon Statistical Test Results Simed Ranks Test Lising 130M SPP5% 2000

TI» after TI} restmient
treatment - T adber the control
before group - TH
before the control
group
E 44T T
Asymp, 00D A5
Sig (2-
tiled)

Based on table 2.3 with the Wilcoxon signed ranks fest stufistical test in the treatment group obtaimed
the significance value of p = (.OM <a = (L05. This meant that HO was rejected and it coald be
concluded that there was an infleence of Tal Chi gyemnastics on hlood pressure reduction in elderly

ireatment group hyperiensive patients
Table 2.4 Satistical Test Results Mann-Whitney Test uses [HM SPSS 200
Thbefore T afler

the freatment vs
treatmment wontrol group
LTI V.
comirol
ﬁlm-whunc:.f 195506 174,500
Wilcoxon W 471,500 450,500
Z -1.637 -2
Asymp. Sig. (3 066 e
tailed )

Hinsedd on table 2.4 with the statstical 1=t mann-whitney 1est results of blosd pressure measuremenes
was before (pretest) in the treatment group and control proup obtained the sigmificence value of p =
{LGh> a = (05, This meant that HO was accepted nnd it could be concluded that there was no
difference in blood pressure before (pretest) in the wreatment and contral groups, While the results of
post-lest blood pressure measunersents o the treatment and comrol groups obtained the sagnificance
value of p = 0076 < = 0.05. This meant that HIY was rejected and it could be concluded that there
was o difference in posttest blood pressure in the treatment und contrel proups.
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4. IMscussinn
A0 fdentification of Blood pressive Before Tal Ol exercises in the ireatsrent and comival growp of
elderly peaple with hypertension ar the Pocvandn Lansia RV, 85 Sidotope Weian Surabava

Basesf on the resulis of blood pressure mensurements before Tal Chi exercises in the trestment group,
the resulis showed that most of the patients: hod level 2 hypertension as many as 12 respondents
(32%0, level | hypertension were 11 respondents (48%), and none experienced prehypenension or
il 0 respoisdents (0%), Whenes in the coitfol group abinost all experieiced lypertension level |
as muny as | B respondents (78%), hypertension level 2 ps many as 5 respondents (22%), and none
experienced prehvperiensson or normal as many as O respondents (0%). These variations could be
influemced by several factors inchiding age, sex, psychological and physical siress, obeshty, unhealthy
eating patterns, and lack of physical activity.

Based on age factor, the results of most of the elderly in the treatment and control groups aged 60-74
years were 25 ebderly (54%). This research i in line with the results of research conducted by
Agnesia Nuranma (2002) atating teat the nsk of developig livpertension at the age of 60 years and
over 11,340 times: preater than the age of less than 60 vears, Ancther research also states that as many
as 75% of elderly people nged &5 and above consider themselves in good healih conditions and
perfoct, elderly physical and copnitive functions become indicotors of physical health, changes in
organic and systemse systems vary widely, both between individuals and individusls plone and some
boly systemns decrease mpidly. According to Nuranf & Kuosums (2005) the ncreasing aye of a
persan, there wis a deciime in the body's sistem, mamely the elasticity of the aoriic wall decreases, the
hean valve thickens and becomes s, the heart's ability to pump blood decreases [ % every year afier
20 wears obd, loses the elasticity of blood vessels so increase capilkary vascular resssiance ond increase
oo pressure,

Bused on gender, the elderly in the treatment and control groups who came to the posvondu were
mostly female with 33 elderly (T2%). In o previous study conducted by Rustiann (20 14) stured that the
incidence of hypertension was gpreater in fensale sex than men in women o 67.2% while men were
32.8% [9]. According to Dalimartha (2008}, in wormen twee s an inciedse i blood pressire that is
after experiensing menopmess because when menopause occared @ decrease in estrogen hormene
which cawses changes in endhotelion function resulting in increased sctivity of the sympathetic nerves
which will then release renin stimulants and converted to angiotensin 1 causing vasoconstriction and
increase i bhood pressure,

Based on body weight, it was found that halfl {307 of the elderly treatment ansl contrel groups who
camie to posyvandu were of normal weight and a small portion (%) were obese, In o previous study
comfucted by Agnesia Nurarma (2012) stated that obesity was proven o be a risk factor for
hypertension, This shows people with obesity have o nsk of developing hypertension 9,051 nmes
greater than people who oare not obese. Acoording o Gamadi (2002) obesity and obesily will
agpravaie the work of the beart 1o pump blood and other vital organs will slss get a burden due 1o the
accumulation of fist in the body so that it can canse hypertension.

Based on phystenl activity, almost all (80%) ¢lderly freatment and control groups who cime fo the
posvandu did not work [ retire so they were always at bome ond rarely engaged in physical activity. In
a previous study conducted by Anggara (2003} iated that people whi dis not exercise regullarly have &
sk of developing hypertension by 44,1 times compared with people who have regular exercise
habits, Other stodies stote that the health status and function of the body, the presence of illness, and
henlth care are fisctors that affect physical activity. According to Gamadi (2002} lack of physical
activity causcs the heart 10 be untrained, blood vessels stifl, blood circulation does not flow smoothly,
castig abesity, and this feetor is the couse of hvperiension,
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4.2 Tdentifleation of Sloed pressuee affer Tad Ol exercives in the rreanment and comteal groag of
efderty Hypertension sufferers at Foovandy Lenvio RW, 8 Sidotapo Wetan Suroabay

Based on the resulis of blosd pressure measurements after being given Tai Chi exercise for 3 times in
| wiek, the resulis showed that the teament group mwostly expencenced hypenension level | as many
as 14 respondents (61%), prehyperiension as many es 9 respondents (39%), and nope had
hypertension bevel 2 and normal are O respomdents ((700), Wheress i the comtrol group most of deem
experienced hypertension level | as many as 17 respondents (79%), prehypertension as mony as 3
respondents | 13%), hypertension bevel 2 as many as 3 respondents (13%), and nvo normal &5 many as 0
respomdents ((Fn), From these resulis there 15 a change i blood pressure in the mestment group afier
Tai Chi exercise which is initially a level 2 hyperiension prevalence of 53% and afler Tai Chi exercise
becomes (% While in the contmol group there wus nlss a chonge, nsmely the prevalence of
hypertension level 2 decreased from 22% 1o | 3%, the decrease in blood pressure in the contrel group
was due o the control group taking antihypenensive drugs. In a previcus stady conducied by Anik
Supriant {2004) staded thar almost all hypertersive patients overcome hyperiension by taking
antihypertensive drags and rarely with a bealthy hifesovle,

According 1o lstifa (200 1) Tai Chi Gymnastics is mraditional Chinese exercise with slow motion, deap
breathing, and concentration of mind with elements of maditation, Tai Chi exercises are kinown Lo
help control siress which s one of the risk factors for hyperension, with proper breathing exercises
combined with light muscle exercises can make o person relax. Deep breathing technigues and show
movements could merease the concentrmtion of oxyvgen in the blood, fcilitate blood flow, and reduee
heart mue.

4.3 Analvsis af the effect of Tal Chi gvmmasttcs on Wood presswre reduction in the sreatmest aid
contral gronp af elderly hypertensfioe parlea b the Poacvedcy Larsia R 035 Sidetope Wetan
Villaye, Kenjercn Subdisirict, Surahuayva

Based on the results of the statistical test of wilcoxon signed ranks test obtaimed the significance value
of pre-post in the treatment group was p = 0,000 =a = 0,05 which meant that HD was rejected and
there was influence of Tai Chi exercize on blood pressure reduction, Whereas. in the control group
ohtmned a value of p = 005 g = 0,05, which meant that HO was sccepted and thene was no
influence. The decrense m blood pressure m the treatment groap waos influenced by the provision of
Tai Chi gymnastics,

According to Sutanto (2003) Tad Chi gymnastics was a form of way 10 reduce blood pressare i the
elderly who suffer from hypertension, becouse Tl Chi exercises rowtinely could make the muscles
relnx and redwee stress, thereby reducing the prodwction of catecholamine and cortisol hormones amd
could reduce renin production amd angiostensin which was the main factor that tniggers hyperiension.
Based on & peevious study conducted by Anik Supriani (2014) states that Tas Chi exercises can reduce
blood pressure i carmied out regularly with a frequency of 3 times & week for | month with the time
used for Tni Chi exercises 15-30 minutes. Regular physicnl exercise can result in a working efliciency
of the heart, the ean muscle becomes stronger so it conld contract less in pumgang the same amount
af blood, this decrease in heart rate can reduce curdiae outpul whech could eventually lower bood
pressun,
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A5 Amerlysis of differences o Bood precure were Bfore and after gyemmastte Tad Chi freatment and
controf groeps i elderty ypertensive petfents in Posyomdy Lonsio R, (15 Sidoropo Weran
Village, Kewjoran Disirict, Surabaye

Based on the results of swatistical tests mann-whitiey test treatment and control group obtained the
sgniftcance value of p = (L6 a = (0L(5. This meant that HO was accepted and it could be conehubed
that there wis po difference in blossl pressure before (pretes) m the trestment amd control groups.
While the results of post-test blood pressure measurements in the treaiment and confrol groups
ohtuined the significance value of p = (016 <a = (.05, This meant that HO was rejected and it could
e coneluched thai thene was & difference in postiest blood pressure in the treniment and contral groups

Based on the resulis of the study, blood pressure in the trestment grousp was before and afier bemg
given Tai Chi gymnastics tended to change, which was initially categorized in level 2 hypertension to
level | hypertension and prelsypertension ie systolic bliod pressure between 120-140 mmHg and
diastolic between Bl- 10 mmHg. While blood pressure in the control group also experienced changes
due to tking ontihypertensive drugs. The results showed that i lioe with the research comfucted by
Anik Supriani (2014) which stated that there was a difference in the mesn postiest value of the
experimental group obiaimed a systolic pressure of 136 mmHg, mean diastolic pressure of 84 mmHz,
whereas the contral grou oblatied an averige svatolic presare of 144minHlg, amd the mean presune
dinstalic by 90 mmHg,

Tai Chi exercise is one of the spors from Ching thst resembles meditstion therapy with soft
movements. The Tai Chi movement which includes boabvemimd-breath-breath i regularly proven to
incrense the relepse of nonadrenaling in the urine, reduce cortisol levels which s ingger of siress,
and reduce sympathetic nerve activity which hes a positive impact on the heart (in the form of o stable
hean rate and pressure blood drops to normal), This i because sympathetic and parasympathetic
nerve activity becomesd balanced and harmonious, These exercises can also increase antioxidants to
remove free mdicats m the body uned stabilize blood pressune,

5. Conclusion

13 Elderly blood pressure was before Tal Chi exercises in the trestment group mostly experienced
hypenension level 2. While in the contral group almoss all had hypertension level 1.

2y Blood pressure Elderly was after Tan Chi exercises in the treabmen! group most expenenced
hypertension level |, While i the contsol group most experenced hyperiension level |

33 There wos influence of Tai Chi exercises on blood pressure reduction in edderly lypertensive
patients. with o value of p = 0,000 <a = (.03,

4y There was a difference in blood pressure after {posttest) beoween the reatment groap and the
conlrol group m elderly hypertension with o value of p = 0,006 <e (L5,
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aban | Hapunia erol. J015) and ihe mesn divess imensany
I poople with hypenension is significantly higher than
e wis e oot lfecseed with the diseare [ Vahedion
Aimd ot al 3012), Iv i abso impormn o aote thin the
percerved @t level in wormen bs miusch bagher di il
i men. Reguls perobic exercises are ooe of he basic
shamlegies for the prevestion amd teatmen ol hypenen-
s { Lan ot il 2003}

Cine of the bodt eercises in whis feld e calbed Tai Chi,
w muililacinrial st ad an chlesly-lhendly solution ae-
conling 10 Americon Secety of Aging (Pho et al. 20133 T
Cha 6 o ernitional Chiness mvmd-body exenctis, 1 Tal Chil,
wtmssoth anil dythmic mivemoes ure ke, caising ihe
Irsttisdior ol by it Thom cme bz 1o other resulting in
‘ewier batance (Lan et al 20003). T Chi exencise hos severl
feomten thinl viery wn ditferesd sinmitions {Asimzadich, Hosse-
I & Meonmaed Tabria 2013) A sunplified #-form progmm
ol Tal Chi swhich 1 dertvnd from a comples 24-lirm, sk
Towew thie eliboriies: o pororm o either by fanding or sting,
s et therrt enjovy Tl €l cvercie wilsion bsavirig b vein-
v ubonil nemismbering differont mdvenmils, an importaii
muthid of contrlling thes deess (Lee 2017)0ne af the
researches om Tai Chi cnercese conducied by Toylior-Filise
mliithﬂEﬁﬂnﬁhlnfchmnfm
1 prevent mod memmge canbovascular diseese with no sadk
offects. They sussedhal that the extent ond muting al Tai
Cha her of! i frequency, and dermtion) are foc-
1 fhat ean nffaence the catcomes af this excorcse. Yeh
dﬂ.l.mlhilr}im.hcm.mdw'ﬂteﬂnﬂ
of Tai Chi exenzise o hlosd prissurg, They conciuded that
Tl Chi moy redoce blood pressore. ond serve = 0 practis
l. som-phammacologic method for hypestension mampe-
meni, Acconding s thermy, there are differem firms of T
Tl Higghari et al. (2006 thaled the Fffic of §-Week Tai
Chi Quan exercise and wlking on sundovasculer-selsied
indicators ameng lmniem ekderly women. Their readss m-
ilicated thar Tai Chi (hean tmining can he recommended in
pecpde whin have nit encouggh eility s exercise, Jow codd;
sinplicay, el its hessoficinl thesmpeutic properties

Cionsickering previous dhudies on Toi Chi exsmcise and
luck of research on iy effect o the Stress of vlder wom-
enas & visinerobde groug, this paper is mmed to dhudy the
effect of Tai Chi cxercise om the pereeived stress of older
women suffiring from hypertension

L Mmterials s Methaods

This study i= a clinienl rinl with pre and podhies quasi-
exporimentsl desipn, Sty poplation consssis of geni-
mric woimnen with Inyperiension i clderly care centers
i Tk under the supervision of wellline coanieanion,

Clienmt-Cantered Mursing Care

Muli-stage sampling method was applicd. Firtly, the
e of ol elderly care conters which were imtroducd

Ty the Weelfare Creganlration omd their renbness to carry
ot ihe Fudy, were placed mside the envelope. tén the
oz o th 1w coriers wiere midomly taken o { Arnd
] Fiohuial ebderdy centers . Mext, from ihese beo conlers,
by hoscling & coin, the Armd center wes selocted Tor the
Al grearp il Toltd cemter for the comtml group, neli-
shom ernieria or the older women who, acvording 1w the
defimition of the Workd Headth Organiztion, stoull be
vt B0 yutow T g o cagnitive mmpalmsent by g
Abbreviaed Mental Tesl [AMT) indbnament, havitgg igh
bl pressare with ne history of deprosion or andery
disender acoonding 1o the patient or her siedcol recond,
o il acdchetion or mediation o Tad Chd ctercises.

AL bath the conbers, Tohed and Amd, informed consent
was taken from thie disdy subjicts (which come under
e inithiskn crerta ) amd were explamed abos the gasls
nd] shaggen 0f e rescanch. The eldorfios wene examingd
with the help ol cognitive tmpainmed. est aned slier
omlirtng thil ey bl mone, a démographic data fomm
wirveying sge, weighl, beight, body mmss index, dura-
firm ufh.p'pl.'nmmt. uniderlying dispase, mmritl dates,
educaionnl level, eoonomic :ihnhnn.—imufn'ld:illy
anils wanl compleled by the participants, To messaore the
dtress Jovel, Perceived Siress Seale (PSS was used thal
was developed hy Coben o8 al. { 1983) This teol & very
suisable for mesmuring e poople’s percoption of Alres
szl ihe ungredsciable snd uroonimalinble evenis of
life. It bow §4 items hased oo 4-point Léken scale migd os
0= rnever, | = nlmodl never, 2 = sometimes, 3 = fiirky of-
iem, and 4 = very ofien. Scores ane chaained by reverang
ﬂ:mluhpﬂliﬁ\ﬂy itmted e | itoms 4, 5, 6,
129,10, 133, T dovtal, weweres are frosm angrn o 56, Bediabil-
ity and validity of i took have heen reparted by using
Croedach s alphs coefficient mnging froem 0074 0 (k53

The sunpde see was detemaned oo~ 38 al %3% confi-
dence level and B¥% test @enpgih im each tedt and contral
greap. Due o the long dermtion of intervention snd the lack
of familiarity of the elderfies with this exercise, three sub-
jets in the bl group due b0 Inck of inieredl @ costinuing
ihe Tai (i exercise, two subjecis due o cold and weak.
ness, anid one sdect beeame of 2 dbroke wene: excluded
from intervention, bn the comtnl grp, five eldery wonsn
sawl thart they wese not imereded in filling out & posh-ied
questionnaire, snd one waman died. Finally, dots from 12
saimples n cach, iest amd comml group, were analyeod,

Imervestion ancluderd Edonm Tal Chi exercise for
thnce n werk sewsions, each Tor &0 mins, for s weeks,
1 shosalil ke noted that the ehdesty curried o Tai Chi ex-
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eresse unier the supervsion of a resesrcher with Tai Chi
certificntion, Also, the meercise wos perfommed in the hall
wilich cum necemmaodate all the elderty women fogether.
Thee details of the mmervention sre s following

Five minutes finr wasmeup which inchaled nebiurion
anid halamcing ewercines {hy considering the ahility of
each elderty woman|;

2030 manuies for perfirmeng -8 movements of T
Chi s fulawing hand and body postions y Estening 1o
Tai Chi music; | = Commencing form where hoth hands
ris b shoulder level; 2= Curving back arms; 3 = Seep-
pimg sicdeways and maving ams; 4 = Mosiny hands like
clouds; § - Diagemal @ndes; = Standing on ane leg; 7~
Steppivg and pushing, sl § = Closing form whene bath
Tl fiald g the wxde and kefi Leg drmswm i the right leg.

Five minuies for cooling down invalving I!cep'h'mlh-
e mndd uscular relasation.

The controd yroup did no reccive ey special micrven-
tian iy frome the routine care. Emmedinely after com.

Fahle 1. Demeagraphac charscienstos of study partiopanis

pleting s weeks of inservenrion, the percerved dress
quest ive was cnmpieted by boeh sest and ponirod
groups. Data were ambyred using SPS8 V. 21 softwure.
Desscriptive statiibios {irsquency, percenisge, mesn ndd
standar devation) were used o anabyze the dara and
wn determune the sharithoal significance inferential dits-
tics (Chi-square, Fisher's expo ekl imdepemndent -z,
parrend t-tesd, i repeatend mensares ANOVA ) were s,

3, Resulis

Tha gesulis of the demographic analysis dhored thar the
partkcipsmils of both Ui groigps hed eoosigniican e
i beren al s, wiighil, helghl, bodyy miss mdes, dasta of
rvpersension, underlying distise, mungal daus, alucational
level, eoomermic siltimtion and use of mobiliny sds  Tanke 11

The comparison of rexubte for the perceived dtress
was done for the participanis (o botl the groups, e
aml contral, The pre-intervention stage, by indepon-
dent t-test, showed that the o groups dsd ol have
amy wignificant dlitidbeal difference (P = 0.575). The
i score of shess, before mtervesnan, in e e

Wariabiey Groug. - 5 L

L] " ] L1
BB e 8 1R El ELN |
568 yiar T aa 14 WE

e 0%
7078 yuars 4 s 7 na
= 7%y " L 6 188
Lo T e & 1546
: Lttuiud n B n 5
i Secondury sehack 4 By 4 s
Aearlernic ] {:] 2 [ ¥ ]
o 35 renetihe i Lie ] L} 5
2574 mentha L] n B 18H

hration of Sypedemign naay
T5-115 mautths B 128" fE:] 50
= 125 monhy a 115 5 154
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Table L Miamn 2 S0 il ANV A Tesulis of the percenend stress befors mnd afier the mtereemhon in both the sty pangps

Task Geoup Contrad Group Repoatad Measures ARDUA
Flman & S0 Maan & 80 Ingra-griup Inter-group
lielory mimrseniinn 1500 ¢ 7.5 s 1 10049 [Cl T =T r
Fe 1077 test
Pondga Fulsd
A riErveton 13E 1654 549 4307 L
£ = Q00
Wil EEETS 3 RELESS S l= 63
P ~0E36
Clemt L aninrer S nwy Cary

Tabrbe 3 Yiram 2 ST arul prvinend 1ttt rvssul b ol thar perervrnd stmss beline sl after intervernton i batl shasy gesaps.

Mawan £ 50 Maan 250
e nterentin PG TSE a5 11040
Ay e FITTRETTY P R T i
tei.150
Fured 1me b e
Pai BT
i) - S g L

group was 25016 mnid i s cooired group wan 2645,
Inclependent 1-1esd results sl showed (sl alker imer-
v, the menn seore of ikress in the telt group was
2384 und m the comirod group wis 2584, bt there
after the intervention. Alsi. the résulis ol ANOVA with
repeated measures (imer-group effect) showed that the
mean scare of perceived sress before und afier the in-
tervention was shatidically insignificant [ = 557}
For inirn-groap effect, the mesn score of the two
groups hod an issignificans dtatisdicnl difference (P =
0459 (Tabke 2). Inclependest T-tesd alvo showed thar
there was oo significans difference in percelved siress
varigtioms in hosh groups (' = RS8R Creerll, there
was fo significan difference in the perceived dhiess in
tedl ggroup (P = 0,267) and conirol groap (P = 02267
berfiore il adfber the intervemtion ( Tabbe 33,

4. D¥ncussiom

Thie aimm ol thiis By wes W dnvaeiipaie the elfoon off
Tal Chi esencme on the perooived dress of ebdery wors-
et witll hyperiensson. The mean age of eldily woisen
il ryperiensam i the fwo groups, el (71 yoars) and
contral | T yearsk, was nod ailstically sagnifice (1" =
0555}, Alsa, the highest age lrogquency of chlerhies was

imi the moge o 65-6Y yean, [ should be poied that 1hese
e ages are heliw the youmper aged group mngng
from il 1 Td wenrs ald. Reganfng the Body Moss In-
des (BME)Y, BMI was 23 for tedl groep, and it was 22 for
ference hetween the two griups (P = L5790 Acconding
s the division of the bacy mess index the elterly in thes
#hacly mre in the niwmad rnge, bt it shiuld be noted that
the mean BMI of wonen is significantly higher than that
i mer. Cin the other hand, BMI s refased 1o blood pres-
sure therelione in hyperiensive pulsents it iv siymificantdy
mhmuuﬂhmlmm

Thene was no gigmificant difference between the twao
goups regarcing e dusation of byperession (P =
(L35} In the test group, the byperension duntion for
43.5% of women was 25 poonibe and less, while in the
comird groag, for 508 of them i wes betwpen 732115
mamihs The tavo groups did nos have any significam dif-
levenixe with respect 1o the unilerlying disense, higiory of
the diseuse and were homogencous (P = 4, 166 5944,
in eha tedt group and T804 im the controd group had un-
dertyimg Bsases other tham hypertension, Marticipantss
repuoed the abeormalmies i the candiovascalar syhem,
Iver and endvering syslem, mstuleskeieal sydiemn m
well as nenrologleal, imname snd visual systemns which
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iechivased the diverse disesses that the eideries were -
wolvesd wiih, This woslil result i the exponemiad growth
isf henlib cosie (Russell & Arsalan 2007).

There wene issignificant differences. between the o
i in serms of educational level (F = 0676, Sty-
X peroent of patients in eoch group wene literale enough
hﬂrmd.dnrlc.'lh:mﬂﬂ:mnﬂ'itylu]wﬂph
wish different educatinnal levels hail a signaficont differ-
onieg with esch mber. There was a sigeificont difference
Petween the mwe groups s terms of ecomomic seus (1
< {110 ) and more than half of the paricipans had o fair
ennomic dais, 8 secoms that since the participants in
this Sy wiere firoa the twa private elderly care centers
in Tekman where il eguires a G meome level in onder 1o
Py thie fustioe; dhis sistisical finding cam he sccepmise,
Crverall, it was concludad tha there were no signalcant
teiFerences in the percaivid dhress in both tedt sml conrol
ks, before amd after ihe inlervention.

Several dludies bave been conducted over the Tal Chi
cueriises, some uf thess dhalics lave shivwn resalis that
substantinie our findings, and with othens, there were no
apreements Lee et al. [ 2017) investigased the effects of
Tak Chs om wnist circumberence amd Blood pressure of 68
chilurly wemen aped 68 years. Siimplifked Yang siyle 14-
Form Tai Cli wins esed o ihe imtereenisen, which wos con-

ducied for % sesstons per wook (B minutes per session),

wruiner and ks experience are all losnms the con imflience
the outcome af Toi Chi's exerrise, Aliboagh the dumtom
of mnerveniion and s fegquency are mentioned in mist
shuhies; hawever. the time taien by any participsnt o the
shuly 10 lesm the exercise hs not been taben into uecoes,
which can be an imporiant factor for the coscheswn, In
apanz like Tl Chi, in's important 4o wse vissul senies,
muiginimg. relpain sed remenibering the type and we-
quence of nwvemnenss which affecs the resabin. Each
dtuidy has implemenied & speciile syl of Tal Chi exercisg;
mayhe Becase there 1s s unique sl specific sl
of Tk hi for she elderlies (Miller & Taylor-Filise 2004,

Cubturad differences abso influence b results of ime-
vemtion by Tai Chi exercise. The Gamifisrity of the ehiles-
lies with shis spari ard ies amalgamaion with thelr fves
15 an Enportant |eses (Yeh et al, ML More positive
residhs have been reportod from the shudies conductad
Aalan counenes, especially China beemise this exvrelse
i man dirmngo 1o e ebderly with Chinese backyround
and i& ot i ponflicn with teeir bestyvle, While i Trn
it b il ieniaigh swariness abiul this spor, whach re-
duos the mddivition of the chdery 1o Sar amd pursue i1,
This lsck of famibanty, made some eldorly peoplo thisk
thint ihese movenents. are useless of do ot conceniriic
emcugh v the movemants of ek exerciae: Ofd poophe
listrge in elcerty cae centers think that ey are worlliless,

for 6 weeke They conelucked thl Tab Chd can be used as
an effoctive intervontion ik improve wald? clroamieemes
ot hluoed prossins = the elderly, Bnanother Shady by Kim
e al. (2006 the enml-aienbon T Ch effeet on 4
Chinese s non-UChinese adults (5187 v old) was
tveskipatod, Their nasti sappedied thal Tal Chi G fi-
v menia atiention, vipitnce amd exeoutive control,
when participants are sullicsently motivated 1o purse
U pructioe which wis ohscrved among Ulancse dides.
Mliller and Taylor-Piliae (2114), in & review al necenl re-
sesrches om the ofects of T Chi on cogamive fanction
Im cormmunity-chwelfimg lier adults, indscuied some shad-
s thal reported no sagmificunt effect of Tal Chi exencise
on the perfimumce af the dudy community. Avcarding
s Ehem, sume ol the factiors such = the Inck of o well
desigeed methodalogy for perfiorming Tai Chi in the d-
derly. con come faihore so have approprisse results fram
thets emeroee. Fromi the neview af resulis of varioes shulies
il their semparzson with the realts of our ooren shady,
it cam: e wmie] thmt thisse cantmdicsory nesalts may be doe
tn the selection of subjects, their gender, physcal fitness,
higtry af illmess, Tsi Cha dtyle, i severity, and durssion.

Dhifferent fonms of Tol Ol exoclse which inclode the
ibyle of perfonnance, the domion of exercise amd the

iz 1k i hiser v chentthy and can bose hope 1o Hve,
Thin hars led elderty residents of care ceniter 1o be consid-
crid i the il viilrerahle groap who experience n kil of
sinoss (Masch et al, 2014), These et sl continumss
dlress: sometimes make twrn inbfferent, comcemned
wlﬁuin[cr!ludhﬂmp#mndiwﬁm. .ﬁm‘dmu.!n!}m
shudy of Kim et ol (2018} «n mental-oicntson eflect of
Tai mmuhh.-hlhlhlm:hmﬂhnpdd
and practiced in mov-Gamiliar culbumes, b i wis ok pas-
sible 10 do it m o privaely managed elderly cone conder.
H.mun:u:r. the elderty participants m our gy did not
comcentruie coaugh oo ihe movermenis of is exencise.

Tal Thi is 2 complementary therapy, in rocend yoam,
mmn-phanmcological methols mye simciad the stien-
o ol partienis md henlib care providers { Azimazasdeh of
al 2H 3 In elderly mmsing, since a boligtic look snd o
toattion o all the needs af on elderty porsom 1s very much
Ty 1 ibsere e, el tation of this teercise can
premade the bealth of the geratrics and fnd o clear ar ef-
Tective form For this sport in the elderly papulatian.

Oz af e Emsations of this research was kack of ode-
cume opwers space for Tai Chi exercise. The resesanch space
had ne matinhle mod s sports hall for the elierly: Daring
the interyemtion, the cidesly who did st bave the abiliy
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to stund v, s o the chaar and made the navemens
acconding 86 their ahilsty and an emphasic on meneasing
the upper exiremity maovement. [t shindd he noted that
duning the exervise of eldeely people. thero was a chair
eenr each elderty in arder o be used in comie of iredness.
of jmhalance. The care givers respoesible for exch par-
ticipam i the ehierly cane conters had to be present near
the elderly and help them i the risk ol imbalance,

Ty this shachy, due 30 the type of research design (mndom-
el gussi-experimental], generbomtien of the reslis of
this dhachy a0 a lnrge exieni is not passible; therelbne, wsing
the findings of this dudy sbould be done with camticn,
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STUDY PROTOCOL Open Access

Effects of taichi on grade 1 hypertension: A ®
study protocol for a randomized controlled

trial

Sarig-Hyun Lee’, Byurg-hun Kim’, In-Hwa Park’, EuitHyoung Hwang™, Eun Ju Park®, insoo Jang™ and

Wan-5uk Hwang' @

Abstract

hypEtarahs fetents

disceer

: Miedication is genealy recommended 1o rduce the morbidity ard mosaity caned by cardiovascuian
disease i Pyperiensive pathents. Hivrver, considenng the difficuhies snd enonomic facion asocised with ong-emm
madbcation, it in tichi as an exencise meatmant methad has increased recently in Koman medical practice.
Mumerous studies have suggested that taichi can be wed 10 treat various diveseess and that is can afiect prychosomatic
factoey soch & ansieny, This study airs o evaliste the el of wichi in educing biood presue among orades |

Methodifdesign: in tha mrdomieed, activ-controbed. ssessen-blnded, boo pardlstamned tal B arade |

hypemansion patents will be recnired and mndomiy sssgred o the usuel care group of to the &chl group (N =400
wach groug, Subject who voiuntarly Sgn a shucly sgreement will be educaticd in rmanaging ther own biood prewore by
tesniicting it intake, ong weigin, modéraing alcehol consumpiion, performing esticise. and reguiating dietany infoke
o their fimst visi. naddiion 1o se¥-management, the @chi group wil perform nwo Bbmin @ichi sessions per weekl for a
toil of B wiosicl, Biocd pressune will be: rmaaetined s thi grimany Guinome. in addition, bodgy compeition, heaet rte, and
1het percetved intenaily and iy of the eaencie wil e mearuied & secondaty ulcomes

Discusshone This stucy i a mrdomieed controlled rial of tachy, which b not wdely practiced in Ko |t may proside
wilushle daty on the effsay of mich on hyperansion, wisch will infom non-phamaceutical reatment optiors foe 1hs

Triad registrathan: Chrcal Reewch Irfonmation Serece, KROTDO0AE32. Registerad on 18 Masch 2015,
Kewaord: Hyperteriion, Taichl, Taiichuen, Taifguan, Martial ant, Bood presune

According to the Kores National Health and Mugrition
Examination Sarvey (5] the prevaleonce ol hyperten-
whan ks 27.5% i Kocea, and 36.8% ol Korean adalts helong
tor the pre-hypertension categoey [1], The prevalence of
ape-related hyperiension was S21% i males and 51.5% 1s

* O LONCRF R {TRbC BN P L, Pk BN
'Dopenmrane ol il Medoing, Colge of M Medicise, Woowlk
Ursseriy, 43 S, ST eup Wi Gun, eoebal, Repotic of
LT

"Clpemrann of Selutianon Wetickes of Soream Medioine S and K
e, Furan Mosomal Linkmaiy Forean Medicine Hopital 20 Ceunaa
ST B, YangkaTy: Gynngrars SN 1L Rdoubic o Komm

Foll b ol mathor ikormanion b ssadatie 21 the end of (e Jinice

females aged 0-65 years, and 61.7% n males anad 71.3%
in lemales aged 70 years or older (1] The higher presa:
lence in older patbents is becanise sge-related reductions in
hlood vessel elasticity increase the systolic blood pressure
(5B and decresse the disstolic blood pressure (DEE) |2].
I bt pressure is not controlled. blood vessel damage
will ocour and lead to the complications of hypertension
12]. i hypertension B oot detectedd carly and treated
properly, [t can lesd to complications such as myocardial
infarction, stroke, and kidney filure (31

The goal of contmlling ypertenidon i 1o reduce the
marhidity and mortality cassed by cardiovascular disease
by mualntaining normal blood pressure [4, 5] Medication
for hypertension is peoerlly recommended for SBP

0 Tt BTl 2250 g Mt THod b b sl sl s Wl Dt o Wt Crvndons CLirmarrm) ARSI 411
bt el L (R Y e g e e O, wohich (et it i, (b Fsien and
rerackichion i ang i, provied e gl sk coadE o the gl sufhors) e e e mrovide o bk m

d Lreawras Lirmrens kore. st imbce F chweges s miade. B Owatae Cvirnon) Pulsy Dermsin UsSration sores
i est e o ivg Tk isirreae e O] mEpkes m Tee s e pealible s sl o imeraes el
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greater than 14 mmHg o palienbi younger than &0

vears of age or DEP greater than 90 mmHg regardless of
age |6 However, considering the side effects and eco
mormac foctors misociated with lunn,—!:m': mieelication,
maemedication approaches, such as eating healthily,
exerrising, ceasing smaeking, and moderating  aleohol
consumption. are widely used o treal and manage
hypertension along with plarmacotherapy [7] In pae-
tieudar, Parker et al 8] reparted that physical activity,
including moderate-inbensily exercises such as walking
o home exercise, reduced the blood pressune in incident
hypertension after 15 years of follow.up

In recent years, therd has been incréaing inlerest in
taichl a3 an exercise treatment method for various dis-
eases [9=15]. According 0 a dudy conducted by Kim
|16], taichi may lirwer sympathetic tone and increass
parssympathetic tome, which may resull in changes in
the suttnomiic mervioas system, In addition, a random-
ized controlled study conducted by Twai et al. |[17] sug-
pested thai a 12-week pericd of taichi exercise peduces
hlnndm.uud.luliplﬂ levels, and Improves
patient anxiety.

In this study, we analyee the bood pressure, hoart
mte, and hody composition of grade | hypestension
patients who have been disgnosed during a medical
examdnation in & hospital or had on SBF of 14159
mmHg or DBEP of 90-9% mmHg in o screening 1est
We will evaluse the effect of tichi h'r T
paring the contral ol hypertensisn In a group peac-
ticing wsmal care with that in an experimental group
practicing usual care plus taichi The elfectiveness of
talchi for hypertension will. thus, be asséssed in this
randomized, active-controlled, assessor-blinded,  wo
paralbel-armed trial,

Tbde 1 Schidule of sicdmen rmesenhion g ssessment

Page i of B

Methods/design
Stuidy design
The proposed study 5 a randomized. active-comtrolied,
blanded. two paraliel-armed trial, It will be con-
ducted at Pasan Mational University Karean Maedicine
Hispital [PMUKH] In Yangsan, Korea. The study proto-
col was approved by the mstitutional review board ([RB)
af PNUKH on 16 lanuary B9 (approval number
H18014) and was registered in the Clinical Research In-
foemation Serviee on 18 March 2019 (KCTO003632).
Tabde 1 18 the schedule of enrollosent, intervention, and
amsessmiends. Table 2 lists all relevant dems in the 'Workd
Healtls Ohrganization’s trial regi data sel

Participarts
inciusion criterin
To be incudel, patients must meet all te inchasion critersa:

* They muzst have been dagnosed with grade |
hypertension during o health checkup or at the
hospital, bave SBT of 140 10 159 mmHg or have DBY
af 90 to 99 momiHg,

« They must usderstand the sty procedures and shoukd
be able wo follow the mlvios given

* They muzst sign the study agreement and voluntarily
agree Lo participate in the study

Exclusion gritevie
Peuphuhnnumpuluuudulunmmﬂpﬂnnjmu
in the triall that is

= I they have participated in another trial within a
metirth. before this study.

[EET Gewenimg e Hiatmen) Follzroip
oot 1 Wiks. Wookd WA Weeks  Woekn Week 7 Wel | |1 e after

Tl 11 ! G

Sty sgiesmeny L3

Chach fii paitopaabion i il i

Chiecal 1TLIR

‘Socidemaguphic duracieiics X

T hy worit i T wdihisiivy pudd wyivsik

fiody compoison e 5 5 b3

N e of vl s i 1 5 L

interginy dncd cfingly of svecsn K

Humitet of takch wasions &

armerdhed

Arlvery mwer K ] ¥
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'ige. gerde, GOSN, past ey, e dneTs e mediiom
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Taible T AL petaard e in i Wordd Health Orijanisanons.
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T, Caory Iiorainn Oldta GEEgony iFluation
Frimaty mepeiny ind el Cheicsl Besench information e (e of fins éneotsre T2 Aped 19
Pt b - RCTIMIAGTH Tt g e I Bt by e 11w il o
T ol waghiation i 8 Marh N 1oy et i Pt O
P ey 2, Brritas ol putiivet i 1he el e
s 1Y
Secondury denitiving Mol apploable
manber Recnasmenm sann Becruting
Sovrcas of monday  Tradianoh Foeas Medicine: R pogrem of ey cutcome) Bood prens, wieT il be e
o matental nupnom Wia Hisith irduury mnm A Dard i, s iy Bsach Taospital vl
ey sermndd sty Bexfy componion, which sall be meausied
scoorwysnaatld - M nclobic i — # bneline, peret 3, aned i the Rk
Camtact ke el M-Sk Fhanareg, + 453l 00 whit
ey P T sheiy e s el rge, which vl be messured a1
Contact o aciemiifc are Sk i, Cesparmeni of m;ﬂd’““"m
gintin Msicini of Ko Mackcion vty el (HTuuly o o peticies
P r i A e e tiich vl b msessed Ence. ot thae end
Linbersity koeean Wedwine Hospra 30 <o - By
Erpeongram 5081 Republc Frmirn Svars 1mi,p_pm-_u}
2 Cone of appecral B Sanuary 2079
Pt i Dl ok ngrme | A ] ouel oy S S
Fuperieman A Y potocnl for e Kovnan Mediciee Houpital R (ooeodl
wihelmiond coniroled bl Trurber MILE0E, 30, Geuma-t,
Soienific 1ife T [ffect of Toechi on Grade 1 Wdgeumoun, Fanguans,
h i coiteted il Wmmum
Cennitin o R ol Asrna i '
UL AT Crompletion daie 15 Jarwppry XX
gl condibonlil 4 Mypeiteniion SATITHYY TR ‘o applicatle: protoood
ool atuded Ikl it cats |, FLan 1 heie idivedyial peiecd it
L Tauwhy whari Vileend [ s et
7. Plan deesception: The dtasets. s o
Koy inchnion md :EMC:ENWMH gmmmmmhmud
el o | |rppeerierion w hoaih i v
Uuhﬁnwﬂlmmﬁwgm}
o B or 1 S kg,
UP.ﬂrﬂu'nful.lulnﬂ.ldHr!Iutg » I thaeir high blosd pressure i deemed by o doctor &
recstores el e s o ol e e toa difficul 16 {reat with exercise because of conditinns
& Petbertts ol s e sty gremsresm such 2s severe pain or joint deformation.
i vohurtasty agiee 1o parhopie i the « I they are unahle to communicate properdy, for
MMmu e or miid cognitioe kg g
@ Veibenity e baree partcpest i penther * I they are pregnant.
Hmnn;mu':mbdmlh-m.  If they should not be Included in this sudy based on
o Palenty whese blood presere Mh‘ F‘m
desmed by o docror g oo dfficull Lo breal the s
wvath e Decaise of condriom uch
nmﬂ;mm Discontinuation mnd dropowt oritene
o Pailenty unabie T ooTTTLnE e
o g i o Parsicipants will be withdrawn from the study:
EoggTllen mEpanTIEL
& Palont mhe e « I they are fourd to have o privioasly undisgrosed
@ Pafients b shodd st ke Frcdotied in severe disemse ufter errndlment and before the start of
4 dialy bt fie esEgany thie it trkal
P — T of Sy dl « IF they hawee anather discase (except hypertension)

that may influence the results of the trial.

= Il they miss pwo conseculive assessment ¥isits.
« I they msk to be withdrawn from the tral

= If they are bost in follw-up.

e
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Retruitiment

Patients will be recrulted wsing scvertismements on the bl
litin boards of Pusan MNational Umtrnty‘i‘:.np]‘luq:hﬂ
[PMLAYH) and PANUKH, st lol public health centers, and
ot wdhwer local government offices. Patients who are nter-
estexd In participating will first be screened o determing
their eligilility. Eligible patients will receive an explanation
of the study and can volumarly decide whether they wish
to participate. I the patient consents o the study terms, &
clinical research cooedirtor (CRE) will check whether they
are saltahl in scoordance with the Inclusion and sclosion
criteri, Then, the patient will be assigned mndomly 1o the
taichi group or the usoel care group. Alter allocation, the
CRC wall schedule thelr treatment procedure, The first
marticipant was enrolled an 17 Apel 2005

Randomization

A statistician who is not invohed in conducting or asses
sing the dinécal trisl will generate a randomization
sequionon using the statbstical program SAS, Vershon 9.4
Mmmmmumﬂtw.uum
cortaln an Acand 40 a B based on blocked rardomization,

Page dof B

O o prrticipant has signed the inlormed corsent form,
the CROC will open the pext evvadope in the sequence ansd
mform the practtioner of the participant’s assignment o
the experimental grop or the msul care group (Fig 1L

Blinding
Sinoe blinding of the mtervention is impossible, the group
albacation will met be eoncealed and the participents will
not be blind, Instead, the outcome assessar and dats ana-
Byst will be blind po the allocation and they will nod partici-
pate b craltment or the inbervention, The outcoms
assessor will assess participants at the study visits. The
data anabyst will anahyee the siatistieal data o prevent
sedective peporting of ubcome varishles. Unblinding will
be permitied only when it is necessary 1o reveal the partic-
fpant’s allocated infervention, soch 25 in cases of severe
pide effects, at the discoetion of the assessor,

Education levels of the practitionsrs

Al the pleysicloss panticipating in thia study as practitioners
or ressarchers are licensed by the Ministry of Health and
VWellare of Korea and bave ot beast one vear of dinscal ex-
porience in Korean mediciee, These practiionens will be

| Participanit recnatrment

|

Eligiitty assemment

l

| Handom allocanon n = B) i

—

| Taichi group in = 409

/H\

Uil cang groap (m = 40 J

|

|

| Taichs eveviine for B weeks Ethhummht!mh ]

I

|

|

after Bregment

Follorm-up evsluation st 4 vepeks

|

Ansyns

| [ |

Fig: 1 Neoworart ootinieg e wady Dmekne, inciatng ervodment, alocrsan, oo, g mrsh
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alequately tramed e that they desely adhere 1o the e
search protocals and ave familiar with the rescanch treat-
mend methaods. All the tnichd edumties have been tramed
a5 Konsm rehabsditation medical trainees or specialists. in
tabehl exercise and have at least one year of tabchi expers-
ence. Amnog them, the research director of this study has
mire tham fen vears of ichi experierce.

Imtervention

At their firsl visit, patients in bath groups will be edu-
cated in managing their own blood pressune by rostrict-
ing salt indakee, losing weight, moderating  aloobod
consumplion. exercaming, and  regulating  their  diet.
Additionally, patkents in both groups will be asked not 1o
i any intense exercise that could indlisence the resules of
the trinl. After this education, the nuasal care group will
self-muansgge their own blood peessune for & weeks.

In additien 1 mlf-m:mg,em:ﬂt. the experimental
group will perform taichi as the study intervention, The
taichi used in this study is Chen-style 18-fanm taichd,
which will be condocted meer tua G0-min s=sions per
weel for a total of B weeks (0% unmpl'n:'l:e and more
tham 13 sesslong in total), In each session, patients will
Pﬂfurm |0min of warme-up exercises, 30 min of tichd,
ard 1 min of cool-down exercises. To madmire adher-
e Lo the study protocal, the istervention will mosily
e performed in the Gth foor ward at PRUKH, If group
sesgions are needed, the practitionens cin visil external
locatbons. The pationts bn the experimental group will
receive @ referenoe book an taichi that will promote their
retention of the exercises. A daily log will recosd how
many exepciscs each patbent has conducted. At weeks 4
and B, hoth groups will viskt the hospital for an assese.
menl. After treatment. both groups will be monitored
Tar an additional 4 weeks of Tollow-up.

Ouitcome assessment

AL the initial screening visit, the CRC will explain the
study protocol to the patient. Then, the participamts will
bee msked about their socivdemographic charactberistios,
including sge, gender, occupation, past history, present
iliness, and medications, at an isolated room for alloca.
tion conceadment. All adverse events will be recosded,
anl the practitieners will check the severity of the events
and decide the contimance of the trial. Fallow.op
aswesaments will be performed once at 12 weeks after the
Initial screening visit (Table 1, Fig 1)

Pritary cutcome megsaunements

Blemd presseore will be the primary outcome of this trial
The CRC will assess the parbcpant’s blood pressure in 2
stable stale using an automatic electronic blood pressurs
memitar (HEP-1300, Oamron Daln Co,, Lud, Chinel. To
ohtain scourate data, the messarements will be conducted

Page 5of B

thiree tomes dnd their mean value will be used as the oue-
conmiid, Bload pressure will be measured ot baselne {pssess-
meent 1) prior to cach of the visits (assessments 2 and 3),
and daring the folbow-up visil (assessmient 41 The primary
endpoing i week 8 (assessment 31

Secondary autcarme

Beaky composition s one of the secondary outcomes of
this trial. The body consposition test assesses each particls
pant's weight, body fal mass, body mass index, percentage
of baody fat, aned swelght-to-hip ratio, The participant will
stand harefoot an the Inbody body compasition analyzer
{Inbody 7700 Inbedy Co. Lid, South Kovea), Afber their
weight has been measured, the participant will grasp the
handles and the mﬂmrmmmwmwm’r:ilmh
through their body to phtain the impedance

ing to cach frequency. Using these messured impedance
walues, the machine will caloulate how' much body fat they
have. The test will be conducied at baseline (messment
Ik wevk 8 [(sssessment 31 and ab the follvw-up visic
{nsmessment &)

Heart rate is another secondary outeome of this trial
Thr hoeaoet rate of particepants will assessed whon they are
in @ stable sixte at the same time s their binod pressure is

4 Thus, will be comducted at base-
line [assessament 1], prior 1o each of the visite [assessments
T and 3), and during the fodlow-op visit {assessment 4],

The intensity and difficulty of the exercises are also
pecandary outcomes. The alm s o compare their sub-
fective nssessment of the intensity of the exercise with its
absolute ntensity. The experimental group will be asked
Foair guestions.

L Was this exercise rouline ey to follaw?

L 18 taichd useful for improving your health?

1, Was the tichi comducted at appropriate time for
you?

4 18 the reference book helplal for performing taichi

an your wm?

Participants will unswer cach question uasing a 0 to 14
category scale.

They will rate the dilfficulty of the mochi exercees
using & 0 to 1 visval snabog scale, on which & indicotes
no difficulty and 10 indicates the maximam possible
difficulty the person can imagine. Both surveys will be
comeliscted anee at the end of the final taichi session, Thas,
thir measurement point will be week 8 {(ssessment 35

Sample size

This study tock into account the resales ol o previous
study [18] that used taichi as the main evaluation ndex.
The caloulated sample size necessary for the i-lest wis
M subjects in each group, which was conducted with o
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G power amalyals with an eflect size of (67, Lest power
of D&, and significance bevel of 005, Consdering a
dropout rmte of 10%, we alm to recrwit @ iotal of W sab.
jects in each group.

Statistical analysis plan

Contitous variables will be expressed as mean + standard
descdation, and cabegorical variables will be expressed as o
(%) The demographic baseline Information lage. gender,
occupation, past hislory, present illnesses, and medica-
s} willl be tesbed wsing the chi-squared test and inde-
pendent. §-test.

As the primary statstical analysis, the effectiveness of
taichl will be tested by caloalating the differences in the
maximum SHF and minimam DEF before (haseline] and
alter {week 8] treatment for each test subjiect. Compari-
song of the within-group differences will be performed
Lu]r.lg & mired ftest and between group differenoes using
an independent -tesl If the duta do ot have a normal
distributicm, they will be tested using 8 nonparsmairic test
& Wilcomon signed: rank test or Wilcoxon mank:sum et

The heart rate and the body compaosition of the partic-
Ipants will be tested to verify the effectivencss of taichi
by alcubating the difference between before (baseline)
aned affer [fweek 8) the reatment o described shove

The resulis of the questions regarding the intensity
and difficulty of the exercises will be evaluated by the re
searchers. and the numerical valoe will be analysed by a
skiviphe descriptive statistical method, We will perform a
simple correlation anabysis or simple regression anshsis
e determine whether there is o correlation between the
differences in blood pressare ond the Intensity and diffi-
culty of the exercise as perceived by the experimental
roup,

Information regarding adverse cvents will be collected
through pﬂ.l]:ml repors and ressarchers’ obsertions
The frequency of adverse evets will be analyzed by a
chi-squaned test or Fisher's exact test,

Al statistical analyses will be mondocted in 8 b sded
mnnnﬂ'..wilhn*:ifl:nr“tzruld'ﬁ’\. In addition, we
will use an imtention-to-treat analvsis for méssing data in
thi primary.and secondary anzlvses. The bst-observation:
carried-forward and multiple imputation, which are widedy
used in clinkcal research will be applied 1o missing data
and addiicinal multiphs imputation or n.-pmlnn analysis
will be nsed to check any differences.

Safety

Bevause the intervention is a simple exercise mther than
untested drugs or medical devices, we do ot expect any
sibverse events will be caused by the general Karean
medical treatment. However, the imeestigalors will in-
form the pasticipants of all possthle sdverse events that
may occur after taichi and instroct them to report amy
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such adverse events. All adverse events recorded during
the rescarch period will be analyzed amd peporied. In
Fnr:ml. dize to the interventienal charmcterisies of soers
cise, simple muscular pain may occur. We will provide
boverages such as bottled water or green tea during the
exercise sessions for the participants. To prevent falls
and severe muscle aches, o chair will be available dl.n'i.n.g
encrcise sesshong. There will alss be o space where par-
ticipants can sit and relac If a direct injory ocours in
comnection with tha sdudy, dppropriste medicall action
ey bee takien, as determined by the investigitor,

A data mnﬂll:nrmg comumittes { D% i:n'mp.r.lmg Tl -
bers of staff from the clindcal resenrch service mstitution
(Woosuk University) will periedically mondtar the study
by telephone, eomail and visits, if necessary, The MO
will be compased of one statistician and one specialist n
clinigal research mathodology. They will review the pro-
p:unfﬂwmdy:nddmﬂ;:ﬂnurq:utfm Im
addition, they will check whether the study has Tollowed
the study protocol, I7 s problem & identified, the DMC
will mndify the protocel if necessary, 1f modifications to
the protocal are required during the study, the modified
protocal will be submitted by the clinkcal trial review com-
mitiee mﬂmlﬂﬂﬁw:mmql]-!m,nﬁﬂmrlming
nor an interim analysis are planned doring the trial

Additionally, &s we will not cellect any lological sam-
ples and do not intend 1o use the participants’ data in
future studies, we do not need any additional consent
for collectbon and use of participant datn or biological
specimens in ancillary  stodies, In accomdance  with
govermment regulations and standards, all docaments re-
fated to the comduct of & clinical riad must be kept by
the director of dinical researche or the drector of the
institution and the cinical ressarch manager, lor at lmast
X years after the completion of the clinical trial

Ethics and disseminstion
As this clinkcal study was prepaned with pathent rights
and well- mn mind hosed on the Declamtion of
Helsinki, the dinical msearchers will follow the ressarch
plan and will actively respond to any problems raised by
the participants. Additional file | contains & completed
SPIRIT checklise

Beedore patbents are asked to participate in this clinical
study, the researchers will explain to them all the details
of the research. They must voluntarily agree to partici-
pale in the research, The English initials of the names of
the p.nnil:'qunl.l im the trial will be recorded and lr.l:mli:.l
ing enformation will be managed asing a subject ddentifi-
catlon code lsk bo prevent personal information, sich s
social secority numbers, from being kaked. Other re-
searchers and research coganizations will be able o view
thit clindeal resesirch data collected during reviews by the
NG, TRB imspections and s, and g £
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surveys. On campletion of the trial, the researchers will
consilt with the clinlcal pesearch serviee instibutian
| 'Winmsuk thnﬂﬂmpwpn:npnﬂnfuﬂlmﬁ.
The stody fndings will be dissemi | in peer-reviewed
Jowrnals and presented ab national and international con-
ferences. Additionally, we will share deidentified indisi-
dual patient data. The datasets wed or analyzed during
the study can be sequested From the cormespornding
authnr;

Discussion
When searching for research condocted in Korea o
the effects of taschi on blood pressure, we found studies
that assessed the efects of taichi on wale clroumference
anwl blood pressure of the elderly [18] snd the effect of
taichi on the cardiae aulonomous nervous systein and
boad pressare of elderly wamen [16]. These studies an
taichi mainly bad elderdy participants. In addation, in a
systemnatic review by Hwang e al. [19], only randomized
controlled trials from China, lraly, United  Kingdom,
UsA, Hong Koog, and Tziwan were analyzed. and no
rarudamiitzed controlled tils from Korea were inclisded.
A mabor limitation of this study & that the participants
cannid be blinded due 1o the natore of the intervention. Be-
canse the experimental group has o perform laichl, the
participants will know whether they belong 1o the expen-
mental group oc the comparator group, This knoadedge
may affect the resalis of the study by infloencing other
bahastors, which may, this, differ hetweon the groaps.
Lmr.rhnl‘ﬂi::hdyi:lhn it will mabuate the ef
levts of taichi in erdinary sdults sged 19 w0 70 years in-
soad of belng limited to the elderly, In addition, this
sty s 0 randismized controfled trial of taichi, which is
it wiglely practiced in Korea Taschi is easy 10 perform
and not strenuous, 8o it can easily be practiced at home
by almost anyone, As o result, this stedy may pravide
valuable dita on the eifects of talchl on hypertension.

Trial status

T curvent proqoool s version 17, daved 28 Nowvember
2019, Recrusment began on 17 April 2% The appros-
mate complietion date for recraitrent is in Apeil 201 This
triad wesd. prospectively registened before recruitment began,

information
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Absiract: The purposs of this study was to investigate the effects of Tal Chi (TC) training combined
with mental imagery (M0 on blood pressure and cutaneous microcirculatory function in individuaks
with diabetes and age-matchid heabthy subjects. All subjects participated in a one-hour Yang style
TC exercise with M1 twice per week for 8 weeks, An activities-specific balance confidenco (ABC)
measgrement, a single-leg stange (SLS) o functional reach test (FET), systolic and diastolic blood
pressure, and skin Blood fow were assessed, All functional outcomas were significantly improved
in both groups, and sysiolic and diastolic blopd pressures wene [ower in both groups afber the TC
trainimg {p < 0,05]), but there was no significant group effect. Skin blood flow decreased in the
age-matched elderly group when heat and occlssion were applied (p < 0.05), but no difference
wias found in the diabetes group. Combining TC with M1 showed an improvement in functional
carlcomes and bload pressare but cutaneous microcirculalorny funciien did not improve. Combining
TE intervention with MI theory showed an improvement in functional outoomes and bliod pressare,
which showed cardiovascular benefits not only in diabetes but in age-matched healthy subgects,
However, cutaneous microciroulatory function wis increazed only in age-matched healthy subjects,

'IC., ds: TasCha; | imagrry;.dial‘lcl.m; Bloosd pm.-mun:;'blrnd Hovwy

1. Introduction

[Habertes bs associnted with numerous system inpalrments including loss of sensory lumcton,
especially i the extremities, neduced motor contrel, impained Plood Sow o major organs, and impaired
cardiovascular function, Impaised clrealation is generally considered a major lactor in the damage
seen bo most organ systems while glycosylation end-products can cavse direct organ damage [1.2].
Rabetes can disrupt the autonombe nervows syshem and cause endothelial dysfunciion and impalrment
of autonomic meweons 3.4]. This reduces functions in both the sympathetic and the parasympathetic
mervous systems [5] Lack of adequate droulation couses both damage to sympathetic neurons and
theie ganglia [6]. While autonomic impairment = often nob seen i the patsent ot rest, in the presence of
autonomic stressors the impatrment 5 commonly observed i about 30% of patsents with diabetes and
especially when stressors are combined, such as heat exposune and orthostatic changes |71

The varscular endothelium plays a major role in the regulation of vascalar tone [8] and maintaining
peripheral circulatory homeostasis 9], Vasodilation is mediated through nitric oxide to provide
increzsed blood supply proportional bo the intensity of the exercise [5], Endothelial dysfunction causes

il T, B, W i b0 PV e b 004 WL i i
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ither reduced nitric pxide ridease or oxidation of released nitric oxide, making it bickogacally inactive.
Endothelial dvsfunction has been shown bo be highly correlated with casdiovascular risk factors such
as dinbetes mellitus, high blood pressune (hypertensson), and aging [140,11]

Tad Chi (TL) is & form o traditional exercise practiced in China to thaintain ophimal health,
Because of the complesity of the exercise, the subject must comcentrate intensely ineach sexquence of
the intricate movements, which "I.E]PI to facilitate and enhance the puri]:hmal crculabion. Drabebies and
aging can affect the peripheral circalation and blood pressure [4-11]. In TC, subjects in a mediation state
ey bin ikt wrighl from side to slde g alow movements and while mnth.' concentrating and
visualizing each sequence of the movement. This helps to enhance the dreulaton asd the aatoncmic
contral of blood prussiine [12,13]). Bl is defined as “the mental represendation of movement without
any moverment” [14]. In this process, the sulfect uses his memaory, without actually performing any
mewements, to understand Hﬂewqunmuf the movement. Then, thue lul:iﬂ:l: reprats thar memorized
movements to actually perform the movement. This helps to use muscles efficiently and to enhance
peripheral cireulation [12,19].

Previoses studies have supported thie rale of motor or mental imagery (M1 for releaming or
'rt—i:mdl:l:inninf;l“,l":]. M:rl:p studies have shown that TC has Puuil:lv: resulbs in :Hm‘l‘:,r Pmpln for
improving circulation [16-15] and lowering blood pressune [19.20]. A previous study demonstrated
that TC practitioners who practice TC for years had higher cutaneous microcirculatory function
durimg exercise than subjects wha did not practice TC exercises [16]. With sustained practice of TC,
some stucies have shown positive effects of TC on controlling blood pressune [20.21]

While some studies have examined M1 with TC, it has not been examined in peogle with disbetes.
The purpose of this study was to investigate the effects of TC training, combined with M1, onimproving
Blood prasstne and pﬂ'.ip}lﬂal cutansons rni:mn'n:uhhnry function in people with diabetes and in
an age-matched healthy subject, While TC has been investigated im this population, it has not been
investigatid combined with ML

2 Materialz and Methods

2. Srmﬂg Population

This stwdy was approved by the Instiiutional Review Board {IRB) at Loma Linda University
(LLLI (TRE approval # 5110209 and conducted at the Physical Fitness Laboratory at the School of
Allied Health Professions (SAHP), Department of Physical Theeapy. Subjects were recrulted from the
Dirayson Fitness Cenber and the DMabetes Trealment Center al LLLUL Study fyers were placed on the
maln bulletin board of the Schood of Allied Health Professions and the Drayson Fitness Center {main
aym] in LLU. This flyer was also sent via email to all faculty and students in the SAHF The Diabeles
Treatment Center at LLU assisted by referring interested diabetic patients to the study research team
and providing them with the study Myer i they felt they met the study critera.

All subjects read ond signed the informed consent form before they began the study
Forty individuals with diabetes and healthy non-diabeties between the ages of 50 bo 80 years old
participated n this study (20 with type 2 diabetes and 20 non-diabetes counterparis). They had normal
or comilrolbed blood pressune b the ramge between 150590 and W60, Noee had practioed TC in the Last
4 months, and mone exerclsed mare than once per week, Subjects were excluded If they did ot have
mormal or controalled blood pressure or a normal range of motion and muscle strength. They were
excluded from the study i they: (1) ook medications that could affect balance: (2) had a history of
freqquent fallimg; (3) had visbon problems or orthopedicmeuromuscular/cardiovascular impatrments
that restricted evercise,
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2.1 Memanremenis

Subjective balance confidence when performing mebility tasks was measumed using a 1i-item
activities-specific balance confidence (ABC) scale [22.23]. A score of zero represented no confidence at
all and a score of 100 represented full confidence.

The functional reach test (FRT} was wsed 10 assess dynamic balance [24]. A one-meter-long stick
was placed at shoulder level for the subjects so that they could lman forward with their dominant
shoubder at % degrees and the extent of their reach could be assessed. The maximum reaching point of
the third metacarpal was recorded. The subject was asked b repeat the messurement once they could
ensure performing the test correctly:

A single-limb stanco (SLS] test was porformed o assess static balance |25,26]. The subjoct was
asked to stand on one leg about & inches off the floor with eyes open and arms on the hips. Time was
recorded while subject was maintaining balance.

The ghycated hemoglobin A1C (HbALC) blood test measuring the average comcentration of
blood glucose over a 3month perind is the mosl common autcome measure for glucese control,
Approximately 5 ul of blood was obtained and used to measure the HbALC level with a Food and
Drrug Administration (FOA) approved device, DOV Vantage Anatyzer (SIEMENS®, Tarmytown, NY,
LSAL Since the HbAIL test is not affected by eating, blood samples for this fest was taken without
rogard to when food was last eaten.

Skin blosod flow was measured using a MOOR Laser Doppler Imager (Moor LTE, Osford, UKD,
The laser was in single spot mode; the spot, which was left on the skin and the reflected mmargy,
wias used to measure the skin blood flow,

Blood pressune was measuned using an Omron 7 Series electronic sphygmomanometer
(OMROMN  Healthcare, Kyoto, Japank, The measurement was taken affer rest for 15 min to avosd any
confounding factors.

2.3 Intervestion

A certified TC instructor conducted the class for the entire program. We found that the Yang-style
TC was the best o use here because it comprised important charmcteristics relevant to M1 and 1o
somatisensory enhancement. The symmetrical Yang Style Form consisted of choreographed technigues
inchsdimgz Ward-off, grasping a Sparmows Tail, Single Whip, Dragon molls around, white crane spreads
wings, Brush the Knee. The physical exercizse invedves variows types of movemaent including postural
control, weight shifting, comect postural malk-alignment, and slow coordinated movements with
synchromized deep breathing.  The ewercise was conducted on a thick mat and with shoes off
lowr greater sensory enhancement and challenge. Subjects were instructed o execute and feel the
maoverment sequence while they viswally observed themselves in front of a mimmor. Supervision
from the instructor was provided 1o cormect any errors in movemaent if needed b0 achiove better
outcomaes. Then, subjects were asked to concentrate on the sequence of each movemant of the TC
and memorize the exercise visually from the TC instrugtor before they executed any movement,
Thae exercise was comducted over a thick mat and without shoes (o allew greater sensory enhancement
and challenge [27 4],

Subjects were asked to participate in 1-hour TC exercise sessions twice per week for 8 weeks,
Each session consisted of 15 min of warm-up and 45 min of TC Yang-style technique teaching, and the
remainder practicing the activity for the duration of the class.

24 Procednres

Subjects were asked to rest for 15 min to achieve resting status and HbALC blood was assessed
for the diabetic group only. Then, Sv=tolic Blood Pressune (SBI') and Dizstodic Blood Pressone (DEF)
wene measared, Bascline measume meniz were taken to assess functional data using the following tooks:
(1) the ABC Scale, (21 th SLS test, and (3] the FRT. For skin blood fow maasuremonts; a thormiode was
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applied to the lower extremity b warm the skin for 6 min after the baseline skin blood flow was taken
for a minuke, Then, occhusion was spplied using o blood pressure cuff indflated to 200 mmBHg for 4 min
folleawed by 3 mim of additional Bloosd flow recording,

2.5 Sample Size Estimatéon

To determine the sample size, the Gopower 3.1.9 software (Heinrich-Hene-University Dusseldoef,
Dusseldort, Germany) was wed. To calculate the sample size, the probability of alpha ecor and power
wene set at 105 and (LE, respectively with. In addition, the efect size was set at (.25 based on Cohen [29],
Therefore, a samiple sve of 17 subjects per group was necessary, By estimating a drop-out rafe of about
101%, 20 subjects per group needed to be recrited.

2.6, Statistionl Amlusis

Diata were analysed using IBM SPSS Statistics. for Windows, version 230 {IBM Corp., Armonk,
MY, USA). The demographic characteristics of the subjects were comparned between the disbetic and
healthy subjects using the independent -test for the quantitative varlables and the Chi-square test for
categorical variables. The normality of the outcome variables wiss measuned using tw Shapino-Wilk
Test. Since FRT was noomally distributed Independint --test was used to compare betwesn groups,
and a paired 1-test was used o compare between pre and post intervention i each group. Thie basedine
scoees and differences between pre- and post-measanes of ABC and 515 were compared between the
two groups using the Mann-Whitney U test. The Wilcoxon Sigred rank test was used o compane
functional sasteomes between pre- and post-intervention in esch group.

I each study group, compirsons belween pre- and post-blood pressune measune after the TC
exercie wene assedsed uaing a palred test, The changes in blood flow for the different times when
expostd o heat, and b the presence of sbsence of oeclusion, wens assesied wsing a pained 1-best,
The level of significance was set at o= 005

3, Resulis
Twenty-nine subjects completed Hw study {12 digbetics and 17 healthy sobgects). Eleyven participants

did not complete the study due o condlicts with fhe TC class schedule. The general characteristics of
the participants are shown in Table 1

Table 1. I:h'nnsr.lplir characteristics of parli.l:i'Fu.nh N =29

Healthy Subjects s = 17

Characteristle —_ Dubtizn=ia,  Fed 1 pValue®
Mean (SO i {%h Mean (500 wi%ab

Age (yearsh BAE R &b {hE) [T

Genider (Female) B {67 134765 LR

Wiright (Kgh BOoA (172) AT (L14

Hetght {m} (L[N H] L7 0Ly =008

BMI (Kgim?) 20EE) HFAWR (e
Duration of diabetis (years) LS (34)
HhAIC M (115

Abbweviationt: SI, sbdinckin] diovlibeos: BMVIL Doy mees e, ® j vilue fresn depeidend et

Thw mean ABC score improvied significantly i both groups (p <401, but no significant difference
betwesn the two groups was found (i = 017} Simdlar Andings were observed for the FRT and the SLS
best. In both groups, the mean FRT distance significantly increased aftor the 8 weeks of TC exercise
companed o baseline (p < 0.01), but this difference wis not significant between the two groups {p = 191§,
Inaaddlition, a significant increase was found In the mean SLS in both groups {p < 0001, but no sienificant
differenoe wias observed befween the two growps (p = (0017 (Table Z),
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Table 2. Charges in aclivities-speciiic balance confidencoe (ABC), functiomal reach test and single-Timb
stance test in diabetic (= 12) and bealiby sibjects (1= 17},

Median [Min, Max]  Pre-t'ost Eetween
iz Gmap Mean (500 pValme  Graupr Value
) Priv HER [45.5, 95.6]
EXiabetic =1 *
ABC ': ain it izt
T—
T TLO 20, 1)
Diabetic <1 *
Single Limbs 5t Pesit 50T, 1980 -
- M ZAD[43, 1z 7
Ealiby Sbfacts . ot wapi e <00
Tpw 218
[Habtic <O "
Functional Keach Test .H’.'t 124 u.ZI nayd
Hualthy Subjects é':t e ane
Abbrviation: SO, standand devision; han, pvd‘wfnwn“'kwmvdmﬁiﬂl:"

P v from Mann-Whitney L st © pnh.rhlh.ludl-ﬂ  valkor Independent 1-iest.

The determinations of skin blood fow across the two experimental conditions are showr in Table 3
and in Figures 1 and 2. These figures illustrate the average skin blood fiow meconded for a f-minute
exposre o hwat and then after heating. and for 3 min after the eeclsion of the circulation for 4 min,
The response to heat i= a measane of nitric exide production by the skin since the vasodilation due to
haeatmediated by nitric oxide. The occhesion protoce] messares vascular endothelial functisn,

T

Tz

——re

Figure 1. Mean and S0of Skin blood fow over fime between pre- and post-intervention in healthy subects.
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Table 3, Mean (S0 of skin blood flow at pre- and post-inbervention aver the tme in diabetes (n= 12}
anid healihy subjicts (4= 17),

n Dhabetic in = 12} Mealthy Subiects im = 17)
Fro Pust Pré Pt

Baseline K FERTAEY 116 {18} KOS 170N
Tm 133018 138 2.) 128 (0.7 135(1%

Tm MA2E 559 57.5 (135 E TN ]

im 2.7 () BL{GA 1112(IRE) BOICTE)

im 67367 TAOIGE NS (IR RO S

Hieat Om im BTN ESATH NaAT  MTGE

Smi5s SI5{103F  6Z5(67  ZIO0S  TASER
Smle RIS 16T MBS U0 TLTE
Smd5e S01(1661  BIES WEHI4S 85T

&m SEAMRE) MU(ITS]  MEIN0G) R3S

Im 1306335 Bl (138 MANT A6

Oglusion im TR el fikA} 10 4y 159 (4

Y [ im 108 a0 5617} BI04 121024
im PEY-T e {7} TA(LY 0L

aml5s SAI0N ETOAN 4RI R2IND)

imils  TA(IAE  EOS(I9%)  [WE0SH BT

Amdss BSI(13 MAEIA IEARED 930024

Sm HS3(1E  GATRIT) ISATTD 964G

S 1% BAS(IAN)  SRUqELY)  LE2UpE)  RALLD)

s lusinm Smiils  BLI(I35  ARMD0S  IAZO9E)  9RE(109)
aff AmdSs  HLO(IR®) sS04 Delded)  HAOEE
m TRI(IZA)  ERNE0Z) AFARSE  S2a00n

b1 TRZUIAN  slu4)  LEXAGEI)  834104)

i s b TRONZA)  TILHI 1SRG AT0T

fm s TRR(ILM  TTUOIAE) ASRNIS4 91402

Tm TASILY TRA(AG 1T R85 H1SEE

SEERERAYSEERRER25544
E&E = £58% 558

18
= 585

Tl
&&

fim 15

Figuari 2, Muun wned 515 ok Skis Bshoed flow cver e bebwien e and posi-intervendlon in diabetic grosgs
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As shown in Figure |, fullowing the application of keat o the skin, skin blood Aow increased for
thr firit 3 mudn of excposure and then peaked, which was followed by a small reduction in skin blood
flow over the subsequent 5 min in the healthy subjects. This occarned both before and after the TC
trakming. However, the :Pen.k akim Blood faw response and sustalned skin blood flow after exposLne bis
heeat was significantly lowes affer the TC exercise in these subjects than before the TC exercise training
{p = ﬂ.ﬂS}. Atber peclusion, thers was even a Einu!rr'rrdudﬁm i skin blood fAow after TC exercie.
This difference was also significant (p =< (05L The skin bood fow response in the diabetes grougs
fellowied & similar couirse, as nhnwn{n'Hﬁur: r. mauﬂﬁu :I'IH'EL'IH skin blood flow, blood Ao after
scclusion, and increased skin temperature wene significantly lower in the disbetes groap than in the
healthy subjects (p < 0405), Furthermore, then: wene no !]E{I'I.‘iﬁ.ﬂl‘ll changes inmasan skin blood flow
after the TC exercise when heat was on, with occlusion on, or with occhsion off {p = 005),

The mean SBE and DR impu'\:n-‘\ud sdp.m:i.ﬁmn.llr i bt Erenps, The aAVETREE SB1 decreased
significantly after the TC exercise in both diabetic patients and in healthy subjects (p < (L01). However,
there wis mi significant difference between the two goups (p < 1405, Table 4). The average (WIE1Y
significantly decreased after the TC exercise (p < 0001, p= 003, nmpectively) and this difference ws
maxt dpllﬁcarﬂ!r different between H'I':-h‘\."ﬂ!l:l.l.d:f‘ proups [F= AT, Tahlc--l-:l.

Table 4. Bean {575 |sl's-:.aln||c and diastolic blood presswre af pre- and pest-indervention aver the Hime
in disabeise (n = 120 ard healtly saibpects (2 = 17)

Berween
Toal Girimp Mean (D) PR L i
F p-Value b
o e HL4E7)
Systulic Bood Prst 126.8 (4.2} .00 ol
Prespiee ) T enithy Tre 1320 (49) -
Subjects Past 1206 (42}
Pre B (22
Dhastolic Mood ~ DRabetic Past TLA25) w0 i
Pressizre (W) Healthy Pre 75.8(23) g
St Post L3 .

* vl fromn paieed Siest ® povalue mdependent fiesa.

4. Discussion

It grresenl ivestigation, we assessed w elects of TC training, combined with ME oo lmproving
Blocd pressure and peripheral cutansous microcirculatory function in people with diabates and in an
age-matched control group. We found a reduction i systolic and diastolic blood pressure, and an
improvement in balance as shown by an increase in motor control in both groups after TC and MI
exercises. The ABC, 515 and FRT all showed significant improvements. Howeves, skin bilood fhow,
in response b occlusion and beat, was lower after the TC exercises in both groups. Thus there was a
semsory wnd mobir benedit bo TC bud the skin bloed flow at rest and in response o the two stressoes
used here (ooclusion and heat) was not mproved after the TC exercise. [t may be that motor control
and sensory function comprise components that are independent of skin blood dow and others that
are altered by blood Bow. This concept is confirmed by the data reported in Teble 3 which indicate
modor function is increased in individuals with diabetes, although mot to the same exbent as in the
healthy subjects. Perhaps if endothelial Function had improved, the two groups would have been more
similar ot the end of the study, but as both groups differed, thene were, therefore, other factors stll
able to reduce motor functon i individuals with diabebes. The fact that both groups improved motor
performance shows the valise of Tal Chi for improving motor skills. The Fact that people with disbetes
showed the same improvement as healthy subjects shows that the motor control loss with ageng wis
more significant than any changes sssociated with dinbetes
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Cther studies have examined the effect of TC on balance. For example, & recent review showed that
TC can prevent falls and improve balance in slder people and in people with Parkinson’s disease [30].
However, no definitive conclusions could be drawn from this systematic review on the effect of Tai Chi
an stroke, ostecarthribs. and heart fidhere, In another Cochrane seview of the etfects of varions I::,rpus af
exercise on the fear of falling in obder adults, it was concluded that there was no evidence that the fear
p‘h.lli.nﬁwu reduced dfter the oxercise 'A-:bn'nerl.'-l]. TC has also been showw hrrzduml'alhhtplmph
with dementia [32.33]). A commen proddem in all of these studies is that the experience of the instructor
and I':TIEH'J of Hove TC i85 used and the nmnbcrufﬁnup&m-k = vartable and, thenshace it 18 hard bis
conmipare same of these studies to each other | 34]. This was driven home i a recent systematic review
aof 35 studies on TC in diabetes. Heme, no eomclusion on the effect of TC on balanoe in 'Peuph' writh
diabetes could be drawn due to differences in technigques, instructors and the length of time people
Pnrl:idpahcd. [."u’.!]. However, odher reviews do agres wiith the present investigation in that I'.1'||:'r|.I alsa
foand a redduction in blood pressure with TC and HbATC [36] In the present investigation, mental
ima;;m}' dur.l.rl.ﬁ exerrise was combined with “TC. This has been showen bo inerease the H-reflex i the
sodens and incresse conduction velocity compared to TC abome [37]. M seems to add o benefit to Tai
Chi but as so many revciews have Frnirll'rd out, tumpa'rinun of studies needs mone consistence inthe
type andd duration of the svercise.

Simee motor contral was shown to improve in the present study equally well in age-matched
bealthy subjects and people with dialbetes, physical therapists sre encouraged to recommiend TC phes
M1 exercise for disbetics and geriatric patients. People with disbetes, who inhenently have poor balance
and motor control were sble i kderate TC and complete the program. The results of this studv sugpest
that combining a MI strategy while deing TC exercise is a patential approach bo promeste and acoelerate
the: "m-lr\ami.ng" pﬂn:ﬂ.s..whiu:h could iT!1.FI.'I.‘I\'E Bralance and gt anid mcwe iJﬂPlﬂﬂI'Lﬂ}'. pn.-vuﬂ falls.
The reduction in blocd pressure seen here with TC indicates the cardiovascular benefiks that may act bo
reduce the chance of heart diseaze.

Haweever, this stusky has several limitations. First, 27.5% of the subjects {11 subjects) dropped out
of H!r!lud:p. Even I:h|.1uﬁ!‘l thi= basic characieristics and baseline messurements nl'l:imp-:ml: xnh-in:bs
were nok significantly different from subjects who completed thee study, stromger motivation shoald
Taave bl:ﬂ'll!l'lﬂul.lr.lﬁl.'d Ay, 'ﬂ'l.l:u'n.:lln.n'q:!lr.-ﬁu-dul.- ben the big l:t'mpvuuhs coald lowier thir skatiatical
power. Another important fimitation of this study is the control ever other daily life activities. [t s
unknown b what degree the TC ehects achioved wene d-m'i.w.-dun]‘:,r from TC h’.‘lil‘lil‘l“. Other I:Iidl:ll'
physical activities or exercises. may have affected the results Another factor limiting the generalization
ool ghie resulbs is the chu.,-cliv\c effect of anti-oxdidants on endothelial function ebserved in diferent
races | 35,5%] Further study is needed to control for these factors to confirm an actual efect of TC
with ML,

5, Conclusions

I comelusmon, ouu'rlhirm'qc; TC intervention with MI Ihl..-urr!,l ahewwed an irl'l.F'm‘-l'El‘l'I.'J.‘lt i frincteonal
outcormes and blood pressure, which showed cardiovascular benefits,  However, cutaneous
:'ni.rmci:l:uhn'lry function did not i.n'I.Fn;wr_
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