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BAB 1

PENDAHULUAN

1.1  Latar Belakang

Pada proses kehidupan setiap individu mengalami perkembangan dari
sejak lahir hingga lanjut usia (Lansia). Manusia berkembang dari bayi, remaja,
dewasa, dan menjadi tua yang merupakan tahap akhir dari proses kehidupan
(Permady, 2015). Secara alamiah lansia mengalami berbagai macam kemunduran
fungsi tubuh yang menyebabkan lansia mempunyai berbagai masalah (Jayanti,
2016). Saat seseorang memasuki fase lansia, pada saat itu mulai terjadi penurunan
fungsi fisiologis yang mengakibatkan terjadinya gangguan degeneratif. Gangguan
degeneratif pada lansia salah satunya yaitu penurunan fungsi resiko jatuh dan
peningkatan resiko jatuh (Savira, 2016). Jatuh pada lansia merupakan penyebab
utama dan sering menyebabkan morbiditas, mortalitas, berkurangnya fungsi, dan
menyebabkan cepat masuk ke panti werda pada orang yang berusia 65 tahun ke
atas (Kisner, C dan Lynn Allen Colby, 2017). Penyebab kecelakaan yang paling
sering terjadi pada orang yang berusia > 65 tahun yaitu jatuh (Abrams dan
Berkow, 2013).

Diperkirakan sebanyak 646.000 orang meninggal setiap tahunnya akibat
jatuh karena ketidaksengajaan, di mana lebih dari 80% terjadi di negara wilayah
Afrika dan Asia Tenggara. Asia Tenggara menyumbang sebanyak 60% kematian.
Menurut WHO sebanyak 37,3 juta kejadian jatuh membutuhkan penanganan
medis yang intensif setiap tahunnya (WHO, 2018). Di Indonesia proporsi lansia

yang mengalami jatuh pada tahun 2019 diperkirakan 1 dari 3 orang berusia 65



tahun ke atas. Faktor penyebab yang paling dominan adalah intrisik (gangguan
resiko jatuh) 68% dan faktor lingkungan 31% (Kemenkes RI. 2019). Prevalensi di
Indonesia jatuh yang disebabkan cidera yaitu pada usia 65-74 tahun sekitar 67,1%
dan pada usia 75 tahun keatas sekitar 78,2% (RISKESDAS, 2018). Kejadian
resiko jatuh mengalami peningkatan seiring dengan bertambahnya usia yang lebih
dari 65 tahun sebesar 30% dan pada lansia yang berumur lebih dari 80 tahun
mencapai 50% (Mupangati, 2018). Pravelensi jatuh di Wisma Sri Tanjung UPT
PSTW Banyuwangi diketahui sebesar 26,7% lansia tidak memiliki resiko jatuh,
sebesar 53,3% lansia mengalami resiko jatuh rendah dan sebesar 20,0% memiliki
resiko jatuh tinggi.

Pada lansia risiko jatuh sering sekali terjadi, dikarenakan pada lansia
mengalami penurunan gangguan resiko jatuh, karena adanya fungsi fisiologis
yang berubah pada lansia akibat degenerasi dan beberapa merupakan komponen
resiko jatuh utama tubuh, seperti visual, ambang rangsang vestibular, kekuatan
otot, lingkup gerak sendi, dan sensomotorik. Komponen tersebut merupakan peran
penting dalam menjaga kontrol postural pada tubuh. Kontrol postural berfungsi
dalam menjaga resiko jatuh tubuh agar tidak mudah terjatuh saat berdiri, berjalan
maupun beraktivitas lainnya (D’Silva et al, 2015). Jatuh merupakan keadaan
dimana terjadi kegagalan pada manusia dalam mempertahankan resiko jatuh
tubuhnya untuk berdiri. Jatuh merupakan masalah fisik yang sering terjadi pada
lansia, semakin bertambahnya usia maka terjadi penurunan kondisi fisik, mental
dan fungsi tubuh. Risiko jatuh pada lansia merupakan sindrom geriatri yang

paling sering terjadi pada lansia (Rudy & Setyanto, 2019). Terdapat dua faktor



yang mempengaruhi risiko jatuh yaitu faktor intrinsik dan faktor ekstrinsik. Faktor
intrinsik meliputi kondisi fisik, reflek postural, neuropsikiatrik, perubahan
neuromuskular, penurunan visus, gaya berjalan, gangguan jantung dan sirkulasi
darah, gangguan sistem anggota gerak, gangguan sistem susunan saraf, dan
gangguan psikologis (Rahmawardani, 2018). Faktor ekstrinsik berasal dari
lingkungan sekitar lansia yaitu lantai licin dan tidak merata, kursi roda yang tidak
terkunci , tersandung oleh benda-benda sekitar, penerangan cahaya yang kurang
terang dan gampang terpeleset atau tersandung. Hal tersebut membuat trauma
tersendiri bagi lansia sehingga menyebabkan lansia mengalami rasa takut untuk
melakukan aktivitas (Rahmawardani, 2018). Gangguan resiko jatuh merupakan
penyebab utama yang paling sering mengakibatkan lansia mengalami jatuh
(Hwang, 2016). Jatuh dapat mengancam keselamatan jiwa lansia. Jatuh dapat
mengakibatkan berbagai jenis cedera, kerusakan fisik dan psikologis. Dampak
psikologis adalah syok setelah jatuh dan rasa takut akan terjatuh lagi dapat
menimbulkan ansietas yang berlebihan, hilangnya rasa percaya diri, takut,
aktivitas sehari-hari menjadi terbatas, falafobia atau fobia jatuh (Palvanen et al,
2014). Jatuh juga dapat menimbulkan berbagai komplikasi pada lansia
diantaranya sindroma kecemasan setelah jatuh, perlukaan baik jaringan lunak atau
patah tulang, disabilitas (Penurunan mobilitas), penurunan status fungsional,
penurunan kemandirian, di rawat di Rumah Sakit, peningkatan penggunaan sarana
pelayanan kesehatan, dan bahkan bisa sampai meninggal dunia (Murti, Y., 2018).

Resiko jatuh merupakan hal yang sangat penting untuk dimiliki seseorang

baik pada usia lanjut maupun pada usia muda agar tetap berada dalam keadaan



yang seimbang dan bisa menyesuaikan diri terhadap gravitasi, permukaan tanah
dan ketika melakukan aktivitas sehari-hari agar tidak bergantung pada orang lain
(Munawwarah dan Priatna, 2018). Penatalaksanaan yang bisa dilakukan pada
lansia dengan risiko jatuh berupa latihan resiko jatuh (Rahmawardani, 2018).
Latihan resiko jatuh bertujuan untuk meningkatkan resiko jatuh tubuh, kekuatan
otot pada anggota gerak bawah, dan meningkatkan sistem vestibular. Beberapa
jenis latihan resiko jatuh yang dapat dilakukan diantaranya senam Tai Chi, Otago
Home Exercise Program, Balance Exercise, Square Stepping Exercise, Ankle
Strategy, dan lain-lain (Martins et al, 2018). Senam Tai Chi merupakan latihan
yang sangat efektif bagi lansia dan di anggap paling aman, praktis, dan hemat dari
segi biaya (Mat et al, 2018). Senam Tai Chi adalah program latihan resiko jatuh
untuk lansia yang didesain khusus untuk mengurangi kejadian jatuh, dengan cara
meningkatkan resiko jatuh tubuh, meningkatkan kekuatan otot pada anggota gerak
bawah dan memberikan latihan jalan (Mahendra, 2016). Senam Tai Chi
merupakan program yang hemat dari segi biaya untuk mengurangi jatuh pada
orang berusia 65 tahun atau keatas. Program ini dirancang khusus untuk lansia
yang terdiri dari 30 menit program latihan resiko jatuh dan latihan penguatan
tungkai yang di lakukan di rumah sekitar 3 kali per minggu dan dilengkapi dengan
latihan berjalan (Kisner, C dan Allen Colby, 2017). Senam Tai Chi menyesuaikan
dengan gerakan fungsional sehari-hari pada lansia sehingga juga dapat
mengoptimalkan kemampuan lansia dalam melakukan gerakan fungsionalnya.
Resiko jatuh pada lansia dapat ditingkatkan dengan cara latihan fisik yang

baik, benar, terukur dan teratur (BBTT) serta latihan yang sesuai dengan tingkat



kesehatan, tingkat aktifitas fisik dan tingkat kebugaran masing-masing individu.
Latihan fisik dapat mengurangi resiko kelainan tulang yang menyebabkan resiko
jatuh pada lansia. Salah satu latihan fisik yang efektif adalah latihan resiko jatuh
taichi. Latihan resiko jatuh taichi ditunjukan untuk membatu meningkatkan
kekuatan otot pada anggota gerak bawah (kaki) dan untuk meningkatkan
vestibuler atau resiko jatuh tubuh. Berdasarkan hal tersebut latihan resiko jatuh
yang dapat dilakukan lansia adalah dengan latihan taichi karena latihan ini sangat
membantu untuk mempertahankan tubuhnya agar stabil sehingga mencegah
terjatuh yang sering terjadi pada lansia (Nurkoncoro, 2015).
1.2 Rumusan Masalah

Berdasarkan uraian diatas maka rumusan masalah pada penelitian ini
bagaimana perbedaan kejadian risiko jatuh sebelum dan sesudah dilakukan terapi
senam Taichi pada lansia di Wisma Sri Tanjung Panti Sosial Tresna Werdha
Banyuwangi.
1.3 Tujuan penelitian
1.3.1 Tujuan Umum

Penelitian ini bertujuan untuk mengetahui perbedaan kejadian risiko jatuh
sebelum dan sesudah dilakukan terapi senam tai chi pada lansia di Wisma Sri
Tanjung Panti Sosial Tresna Werdha Banyuwangi.
1.3.2 Tujuan Khusus

a) Mengidentifikasi kejadian risiko jatuh lansia sebelum dilakukan terapi

tai chi pada lansia di Wisma Sri Tanjung Panti Sosial Tresna Werdha

Banyuwangi.



b) Mengidentifikasi kejadian risiko jatuh lansia sesudah dilakukan terapi
tai chi pada lansia di Wisma Sri Tanjung Panti Sosial Tresna Werdha
Banyuwangi.

1.4 Manfaat Penelitian
1.4.1 Bagi Peneliti

Hasil penelitian ini diharapkan dapat dijadikan sebagai bahan masukan
atau informasi tambahan tentang pentingnya latihan tai chi untuk kejadian risiko
jatuh pada lansia.
1.4.2 Bagi Institusi

Hasil penelitian ini dapat digunakan sebagai informasi yang berguna bagi
para pembaca untuk menambah wawasan, pengetahuan, dan juga sebagai acuan
pembelajaran tentang penerapan asuhan keperawatan terkait dengan latihan tai chi
untuk kejadian risiko jatuh pada lansia.
1.4.3 Bagi lansia di Panti Sosial Tresna Werdha Banyuwangi

Hasil penelitian ini di harapkan memberikan informasi kepada lansia
dengan risiko jatuh lansia bahwa kejadian risiko jatuh dapat diatasi dengan
menggunakan pengobatan alternatif yaitu dengan senam tai chi.
1.4.4 Bagi UPT Panti Sosial Tresna Werdha Banyuwangi

Dapat memberikan penatalaksanaan pada lansia dengan kejadian risiko

jatuh menggunakan terapi senam tai chi.



BAB 2

TINJAUAN PUSTAKA
2.1  Konsep Lansia
2.1.1 Definisi Lansia

Lansia atau lanjut usia adalah seseorang yang telah mencapai usia 60
tahun ke atas. Menua bukanlah suatu penyakit,tetapi merupakan proses yang
berangsur-angsur mengakibatkan perubahan kumulatif, merupakan proses
menurunnya daya tahan tubuh dalam menghadapi rangsangan dari dalam dan luar
tubuh. Pada manusia, penuaan berkaitan dengan perubahan perubahan degeneratif
pada kulit, tulang, pembuluh darah, paru-paru,saraf, dan jaringan tubuh lainnya.
Karena kapasitas regenerasi yang terbatas, mereka lebih mungkin menderita untuk
menderita berbagai penyakit, sindrom dan penyakit dibandingkan orang dewasa
lainnya(Kholifah, 2016).

Lansia secara perlahan akan mengalami penurunan jaringan untuk
memperbaiki dan mempertahankan keadaan normal, sehingga lansia sering kali
berisiko mengalami berbagai macam penyakit (WHO, 2018). Sebagian besar
lansia berusia 60 tahun ke atas akan mulai mengalami perubahan fisik dan
mental.sejak seseorang memasuki usia tua kesehatan fisik akan memburuk dan
kualitas hidup menurun seiring dengan berubahnya usia dan status ekonomi
(Budi, 2016).

Seseorang yang telah memasuki masa lanjut usia akan terjadi
kecenderungan menurunnya berbagai kapasitas fungsional ditubunya baik pada

tingkat selular, maupun pada ingkat organ yang megakibatkan terjadinya



degenerasi pada proses menua. Hal ini, ini dapat berpengaruh pada perubahan
fisiologis secara fisik, fungsi dan persepsi dikehidupan sehari-hari. Setiap individu
mengalami perubahana-perubahan pada tubuhnya secara berbeda, ada yang laju
penurunannya cepat dan dramatis serta ada juga yang perubahnnya lambat. Pada
lanjut usia terjadi kemunduran sel-sel karena proses penuaan yang dapat berakibat
pada kelemahan organ, kemunduran fisik, timbulnya berbagai macam penyakit

(Fauzan; Aldhi, 2019).

2.1.2 Batasan Lanjut Usia
Di indonesia seseorang dikatakan lanjut usia ketika berumur 60 tahun ke

atas. Hal ini sesuai dengan undang-undang nomor 13 tahun 1998 tentang
kesejahteraan lanjut usia menekankan hal ini pada Bab 1, pasal 1, ayat 2
(Nugroho, 2008). Usia seorang lansia yang menjadi acuan berbeda hal ini sesuai
dengan beberapa pendapat ahli tentang batasan usia lansia adalah sebagai berikut :
1. Menurut organisasi kesehatan dunia(WHO, 2018)ada empat tahapan yaitu:

a. Usia pertengahan (middle age) lansia dengan usia 45-59 tahun

b. Lansia (elderly) lansia dengan usia 60-74 tahun

c. Lansiatua (old)lansia dengan usia 75-90 tahun

d. Usiasangat tua (very old) lansia dengan usia >90 tahun
2. Menurut (Kemenkes RI, 2019)pembagian usia lanjut ada 3 yaitu :

a. Kelompok lansia dini (45 sampai dengan <60 tahun) merupakan

kelompok yang baru memasuki lansia atau pra lansia

b. Kelompok lamsia usia pertengahan (60-70 tahun)



c. Kelompok lansia yang berisiko tinggi yaitu lansia yang berusia >70 tahun
3. Menurut (Elipoulus, 2010)batasan usia lanjut dibagi menjadi 3 yaitu :
a. Setengah tua yaitu lansia berusia antara 60-74 tahun
b. Tua yaitu lansia yang berusia antara 75-100 tahun
€. Sangat tua yaitu lansia yang berusia >100 tahun
2.2  Konsep Resiko jatuh Tubuh
Menurut (Suhartono, 2006)bahwa resiko jatuh tubuh adalah kemampuan
seseorang untuk mempertahankan posisi tubuh agar tetap statik dan dinamik.
Dapat disimpulkan yang dimaksud dengan resiko jatuh tubuh adalah kemampuan
tubuh mempertahankan postur agar tetap tegak dengan gravitasi dan tetap dalam
landasan penopang untuk mengatur seluruh aktivitas diam (static) atau sedang
bergerak (dinamik).
2.2.1 Perubahan Resiko jatuh Tubuh Dalam Proses Menua
Proses menua adalah perubahan yang berkaitan dengan berjalanya waktu
dan bersifat universal, intrinsik dan progresif. Perubahan tersebut mengakibatkan
terjadinya penurunan kemampuan sel dan jaringan beradaptasi dengan lingkungan
dan bertahan hidup. Perubahan pada fungsi fisiologis yaitu terjadi perubahan pada
sensori, neurologis dan sistem saraf pusat, motorik dan muskuluskeletal

(Achamanegara, 2012)



10

Proses penuaan berkaitan dengan penurunan sistem organ salah satunya
sistem muskuluskeletal, menurunya sistem muskuluskeletal berdampak pada
sistem resiko jatuh tubuh karena terjadi atrofi otot yang menyebabkan penurunan
kekuatan otot, terutama pada otot ekstremitas bawah sehingga terlambat
mengantisipasi bila terjatuh atau terpeleset. Dengan terganggunya sistem
muskuluskeletal akan berdampak pada strategi postural tubuh sehingga
mempengaruhi resiko jatuh (Maryam, 2010)

2.2.2 Komponen Resiko jatuh Tubuh

Penuaan ditandai dengan perubahan komponen dari  sistem
musksuluskelatal yang berpengaruh terhadap resiko jatuh. Konsekuensi dari
penuaan adalah pada penurunan resiko jatuh yang dimanifestasikan dalam
beberapa komponen yaitu berdiri, bersandar, dan membungkuk, performa gerakan
terkontrol dan respon terhadap gangguan eksternal(Achamanegara, 2012).

2.2.3 Penilaian Fungsi Resiko jatuh

Ada berbagai jenis instrumen yang digunakan untuk melakukan penilaian
terhadap resiko jatuh. Salah satu instrumen yang memiliki tingkat validitas dan
reliabilitas yang tinggi adalah BBS. BBS adalah sebuah skala yang terdiri dari 14
item observasi yang digunakan untuk menilai resiko jatuh lansia di komunitas
(Bitensky, 2008).

2.2.4 Faktor-Faktor yang Mempengaruhi Resiko jatuh Tubuh Lansia
a. Usia Lansia
Dibandingkan dengan orang yang lebih muda, menunjukan tingkat

ketidakseimbangan yang lebih besar ketika berdiri yang ditandai dengan
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goyangan postur tubuh. Kebanyakan penelitian menunjukan bahwa
ketidakseimbangan meningkat dengan bertambahnya usia semakin

bertambah usia sistem tersebut semakin menurun (Achmanegara, 2012).

. Jenis Kelamin

(Tedeiksar, 2017)mengatakan lansia perempuan menunjukan angka
ketidakseimbangan lebih besar daripada laki-laki. sehingga pada lansia
perempuan cenderung akan mengalami risiko jatuh. Hasil penelitian
maryam 17 diperoleh bahwa pada lansia perempuan kurang dalam
melakukan aktivitas fisik dibandingkan dengan lansia laki-laki sehingga

dapat mempengaruhi resiko jatuh tubuh.

. Aktivitas Fisik

Aktivitas fisik dapat mempertahankan fungsi muskuluskeletal sehingga
resiko jatuh tubuh pada lansia dapat dipertahankan. (Maryam, 2009)
menyebutkan bahwa pada lansia yang memiliki aktivitas yang kurang
berisiko terjadi gangguan resiko jatuh dari pada lansia yang aktivitasnya
baik. Aktivitas yang teratur dapat meningkatkan kebugaran, kekuatan dan
koordinasi serta resiko jatuh tubuh pada lansia (Harsuki, 2003). Aktivitas
fisik mempunyai dampak positif terhadap resiko jatuh tubuh, serta

menurunkan risiko jatuh (SKelton, 2011)

. Obat-obatan dan Alkohol

Obat-obatan tertentu mempengaruhi gangguan resiko jatuh tubuh pada
lansia karena menimbulkan efek mengantuk dan lansia menjadi kurang

waspada. Beberapa diantaranya obat sedatif. Lansia dengan konsumsi obat
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yang banyak dapat mempengaruhi resiko jatuh. Alkohol dapat

menurunkan kewaspadaan dan dapat mempengaruhi resiko jatuh tubuh

lansia(Savira, 2016).
2.3  Konsep Senam Tai Chi
2.3.1 Pengertian Senam Tai Chi

Senam merupakan latihan tubuh yang dapat membentuk dan
mengembangkan pribadi secara harmonis dengan terdapat beberapa unsur seperti
melompat, memanjat, dan resiko jatuh (Widiantri & Proverawati , 2012). Taichi
merupakan suatu bentuk gaya seni bela diri dari china yang terdiri atas latihan
meditasi, pergerakan melingkar, peregangan yang halus dan posisi seimbang pada
tubuh. Taichi merupakan suatu keterampilan, kemampuan, atau usaha yang pada
umumnya diterapkan pada pelatihan bela diri (Serikali, 2006). Senam taichi pada
prinsipnya berbeda dengan senam yang lainnya seperti membakar kalori,
membuat jantung berdebar-debar atau mengecilkan perut yang membedakan
adalah senam ini melatih kekuatan otot (Sutanto, 2013). Senam taichi dapat
dilakukan sebanyak 3 kali dalam seminggu selama sebulan dengan hasil yang
efektif (Putri, 2014). Senam taichi juga dapat dengan efektif dilakukan selama 3
minggu dengan frekuensi 3 kali dalam seminggu (Ismiati, 2013).
2.3.2 Tujuan Senam Tai Chi

Tujuan dari senam taichi adalah untuk mengembangkan hubungan yang
lebih erat antara tubuh, pikiran dan jiwa bagi pelaksana senam taichi ini. Senam
taichi ini dilakukan dengan teknik gerakan yang sangat lambat untuk

menyebarkan energi dalam tubuh. Taichi sangat berpengaruh pada tubuh dalam
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hal resiko jatuh dan ketenangan. Tujuan senam taichi menurut (Sutanto, 2013)

yaitu sebagai berikut:

a.

Dapat diaplikasikan kepada anak-anak hingga manula untuk meningkatkan
kesehatan fisik, resiko jatuh jiwa dan mental serta memperkuat daya tahan
tubuh yang merupakan suatu akibat dari adanya meditasi dalam senam
sehingga mengaktifkan sistem endokrin serta pelepasan neurotransmitter.
Mengurangi kecemasan dan depresi

Memperbaiki resiko jatuh, fleksibilitas dan kekuatan otot

Mengurangi resiko jatuh

Memperbaiki kualitas tidur

Menstabilkan tekanan darah sebab terdapat unsur meditasi, teknik relaksasi
yang berdampak baik bagi denyut jantung

Memperbaiki kapasitas jantung pada lansia

Menghilangkan nyeri kronik pada gangguan neuromuskuluskeletal
Meningkatkan kapasitas energi

Meningkatkan kemampuan antioksidan dan imunitas

Mencegah osteoporosis

Merangsang organ internal untuk dapat berjalan dengan baik dan

Mempertahankan kualitas hidup yang maksimal

2.3.3 Prinsip Senam Tai Chi

Terdapat 10 prinsip dalam melakukan gerakan Tai Chi yaitu sebagai

berikut (Sutanto, 2013):


http://repository.unej.ac.id/
http://repository.unej.ac.id/
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Titik berat atau gravitasi tubuh terletak pada beberapa centimeter dibawah
pusar (Tan Tiem);

Gerakan yang diberikan terus sambung menyambung tanpa putus;
Menggunakan pernafasan perut bukan pernafasan dada

Pikiran masuk ke dalam titik berat atau gravitasi tubuh

Terdapatnya gerakan membuka (ekspansi) dan menutup (kontraksi), maju
mundur, naik turun, clockwise serta counter clockwise dan nafas yang
masuk serta keluar secara berkesinambungan.

Gerakannya yang melingkar seperti ulir

Melatih rasa bukan otot;

Merupakan satu kesatuan yang dimana satu anggota tubuh bergerak yang
lain juga ikut bergerak;

Pada saat bergerak mencari suatu ketenangan dan begitu juga sebaliknya;
serta

Gerakannya yang lincah.


http://repository.unej.ac.id/
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2.3.4 Penatalaksanaan Senam Tai Chi

Gerakan-gerakan yang terdapat di dalam Senam Tai Chi ini adalah

sebagai berikut (Sutanto, 2010)

Keterangan

No Gambar Gerakan

Posisi awal, yaitu tubuh
dalam posisi tegak lalu
lutut menekuk
bersamaan dengan kedua
tangan yang diangkat
membentuk sudut 45
derajat mendekati dada.

Gerakan dilakukan
secara perlahan lalu
diturunkan secara
bersamaan;

Gambar 2.2 Gerakan kedua

Posisi kedua tangan di
angkat ke atas secara
bersamaan lalu
diturunkan secara
bersamaan dengan kedua
kaki di tekukuk.
Lakukan secara berlahan
lalu kembali ke posisi
semula
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Gambar 2.3 Gerakan ketiga

Membuka tirai
kehidupan, yaitu kedua
tangan mengumpul

diperut naik hingga ke
dada lalu melakukan
gerakan ~ menyamping
hingga tangan sejajar
dengan lengan. Lakukan
gerakan dengan perlahan
lalu kembali ke posisi
semula;

Gambar 2.4 Gerakan kelima

Menarik kedua bahu
kebelakang secara
bersamaan dengan posisi
tangan di tekuk di depan
dan kedua kaki ditekuk.
sebaliknya. Kembali ke
posisi awal;
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Gambar 2.5 Gerakan kelima

Menarik  kedua bahu
kedepan secara
bersamaan dengan posisi
tangan di tekuk di depan
dan kedua kaki ditekuk.
sebaliknya. Kembali ke
posisi awal;

Gambar 2.6 Gerakan ke enam

Tangan awan, Yaitu
posisi tubuh menghadap
ke kanan dengan tangan
kanan sejajar dengan
dada membentuk sudut
45 derajat sedangkan
tangan Kkiri berada di
pusar menghadap ke
atas. Kaki membuka
dengan  kaki  kanan
menghadap ke kanan
dan kaki kiri menghadap
ke depan. Tangan kanan
bergeser ke arah Kiri
begitu juga dengan kaki
bergesar mengikuti
gerak tubuh menghadap
ke Kiri. Lakukan
sebaliknya dengan
membelokkan tubuh ke
arah yang berlawanan.

Mengelus ekor burung,
tubuh  dalam  posisi
menghadap ke arah
kanan  dengan  Kaki
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menekuk lalu kaki kanan
maju ke depan menjadi
tumpuan tubuh
sedangkan tangan kiri ke
belakang dan tangan
kanan ke arah ke depan
dan  atas. Lalu tarik
kedua tangan hingga
berkumpul.dan lakukan
kepada kaki kiri dengan
gerakan yang sama
Lalu kembali ke posisi
semula

Gerakkan kedua tangan
ke  samping  kanan
dengan posisi kaki kanan
maju ke menyamping
sebagai tumpuan tubuh .
lakukan pada kaki Kiri
dengan gerakan tangan
yang. Lakukan pada arah
yang sebaliknya pula
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Gerakkan tangan kanan
kearah  samping  Kiri
dengan  posisi  kaki
kanandi tekuk sebangai
tumpuan. Lakukan pada
tangan Kkiri ke kanan
denan gerakan Yyang
sama . kembali pada
posisi semula

10

Gambar 2.10 Gerakan penutup

Gerakan kedua tangan di
angkat ke atas dari
samping sampai bertemu
kedua tangan di dada
dengan posisi kedua kaki
tegak lurus dan rapat.

19



No

Gambar Gerakan

Keterangan

Gambar 2.1 Gerakan Awal

Posisi awal, yaitu tubuh
dalam posisi tegak lalu
lutut menekuk
bersamaan dengan kedua
tangan yang diangkat
membentuk  sudut 45
derajat mendekati dada.

Gerakan dilakukan
secara perlahan lalu
diturunkan secara
bersamaan;
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Posisi kedua tangan di
angkat ke atas secara
bersamaan lalu
diturunkan secara
bersamaan dengan kedua
kaki di tekukuk.
Lakukan secara berlahan
lalu kembali ke posisi
semula

Gambar 2.3 Gerakan ketiga

Membuka tirai
kehidupan, yaitu kedua
tangan mengumpul

diperut naik hingga ke
dada lalu melakukan
gerakan ~ menyamping
hingga tangan sejajar
dengan lengan. Lakukan
gerakan dengan perlahan
lalu kembali ke posisi
semula;
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BAB 3

TINJAUAN KASUS

3.1 Pengkajian
3.1.1 Data Inti
a) Sejarah

Pada tahun 1961 pemerintah Indonesia menyerahkan aset
Negara tersebut kepada Dinas Sosial Provinsi Jawa Timur sebagai
Panti Multi kegiatan permasalahan sosial dilakukan sampai dengan
tahun 1964 dan kurun waktu tersebut yang menjadi Pimpinan bernama
Bapak ISHAJI. Pada tahun 1965 menjadi Panti Aneka Permasalahan
Sosial yang menangani bermacam-macam permasalahan sosial di
wilayah kabupaten Banyuwangi khususnya dan wilayah timur pada
umumnya. Kegiatan tersebut berlangsung sampai dengan tahun 1969.

Pada tahun 1970 — 2002 berubah fungsi menjadi Panti Karya
WISMA BHAKTI lokasi jauh sebagai Unit Pelayanan Sosial yang
spesifikasi pelayanannya adalah penanganan gelandangan dan
pengemis. Pada tahun 2002 — 2004 berubah menjadi UPS Bina Karya
dibawah UPT Rehsos Gepeng Pasuruan. Pada tahun 2009 berubah
beralih fungsi menjadi Unit Pelayanan Teknis (UPT) Pelayanan Sosial
Tresna Werdha (PSTW) Banyuwangi dengan  spesifikasi

pelayanannya adalah penanganan Lanjut Usia terlantar.



b) Demografi

1) Komposisi Penduduk

Berdasarkan

jumlah  dari

100

lansia

di
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PSTW

Banyuwangi, lansia yang berada di Wisma Sri Tanjung berjumlah

15 lansia, berdasarkan jenis kelamin adalah sebagai berikut:

No Jenis Kelamin Jumlah
1 Laki-laki 19
2 Perempuan 0
Total jumlah lansia 19

Laki-laki
[PERCENTA

GE]

Jenis Kelamin

Berdasarkan diagram diatas didapatkan hasil presentase jenis

kelamin perempuan 100%

2) Jumlah Lansia Berdasarkan Usia Lansia Menurut WHO

No. Usia Jumlah
1 45-59 -
2 60-74 8
3 75-90 7
4 >90 -
Jumlah 15




24

Usia 4°-3°

Berdasarkan diagram diatas didapatkan hasil presentase usia

75-90 sebesar 53% dan usia 60-74 sebesar 42%.

3) Status Perkawinan

No Status Perkawinan Jumlah

1 Kawin -

2 | Tidak Kawin -

3 | Janda/ Duda 15
Jumlah 15

Status Perkawinan

Tidak Kawin
11%

Berdasarkan diagram diatas didapatkan hasil presentase status

perkawinan dengan janda/duda 68%, kawin 21%, dan tidak

kawin 11%.
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4) Agama

No Agama Jumlah
1 Islam 17
2 | Kristen 2
3 | Hindu -
4 | Budha -
5 | Konghucu -

Jumlah 19

Budha Agama Hindu
0% 09
Kristen Konghucu

0%

Berdasarkan diagram diatas didapatkan hasil presentase agama

yang dianut di wisma Minak Jinggo Putra sebanyak 89%

beragama islam dan 11% beragama kristen

5) Status Kesehatan

No. Penyakit Jumlah
1 ISPA 2
2 TBC -
3 Hipertensi 9
4 | Jantung -
5 Ginjal -
6 Stoke 1
7 Diabetes Milletus -
8 DHF -
9 Diare 1
10 | Gatal-gatal 5
11 | Gangguan Jiwa 1
12 | Lain-lain -
Jumlah 19




Gangguan Lain-

DHF 5%

0% \
Diabetes>\

Milletus Stoke ung
0% 5% 0%

Jiva S Status Kesehatan
5% 0%
Diare ‘
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Berdasarkan diagram diatas didapatkan hasil presentase status

kesehatan lansia di wisma Minak Jinggo Putra penyakit yang

diderita lansia yaitu hipertensi 48%, gatal-gatal 26%, ISPA

11%, stroke 5, diare 5%.

3.1.2 Data Subsistem
a) Lingkungan Fisik

1) Wisma Sri Tanjung

Wisma Sri Tanjung adalah wisma yang terletak di sebelah

kiri belakang PSTW Banyuwangi, Wisma Sri Tanjung merupakan

tempat tinggal lansia perempuan yang mandiri. Wisma Sri

Tanjung memiliki 16 bed/tempat tidur sedangkan yang terisi

sejumlah 15 bed/tempat tidur. Pencahayaan di Wisma Sri Tanjung

cukup. Jenis bangunan wisma yaitu permanen. Jenis lantai wisma

yaitu keramik. Ventilasi udara lebih dari 10% dari luas bangunan.

Jumlah ruangan di Wisma Sri Tanjung ruangan luasnya + 3x6 m2
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dan ruangan. Sumber air minum vyaitu air galon isi ulang.
Terdapat 5 kamar mandi, jenis jamban yaitu menggunakan WC
leher angsa.

2) Perilaku Sehat

i. Kebiasaan Mandi dan Ganti Pakaian

No Keterangan Jumlah
1 Rutin 15
2 Tidak Rutin -
Jumlah Lansia 15
Keterangan:

Rutin: mandi 2 x sehari dan berganti pakaian
Tidak Rutin: dalam 1 hari kadang mandi, kadang tidak mandi

sama sekali dan tidak berganti pakaian

Kebiasaan Mandi dan Ganti Pakaian

Berdasarkan diagram diatas didapatkan hasil presentase
kebiasaan mandi dan ganti pakaian di wisma Minak Jinggo
Putra sebanyak 67% tidak rutin dan sebanyak 33% rutin

ii. Kebiasaan Merokok

No. Keterangan Jumlah
1. Merokok 1
2. Tidak Merokok 14
Jumlah Lansia 15
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Tidak
Merokok
21%

Kebiasaan Merokok

T

Berdasarkan diagram diatas didapatkan hasil presentase

kebiasaan merokok di wisma Minak Jinggo Putra sebanyak

79% merokok dan 21% tidak merokok

Kebiasaan Makan Sayur dan Lauk Pauk
No. Keterangan Jumlah
1. Ya 15
2. Tidak 0
Jumlah Lansia 15

Kebiasaan Makan Sayur dan Lauk Pauk

Tidak
0%

Berdasarkan diagram diatas didapatkan hasil presentase

kebiasaan lansia mengkonsumsi sayur dan lauk pauk sebesar

100%.




iv. Kebiasaan Olahraga
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No. Keterangan Jumlah
1. Rutin Olahraga 6
2. Tidak Rutin Olahraga 9
Jumlah Lansia 15
Keterangan:

Rutin Olahraga: mengikuti senam yang di adakan oleh UPT

PSTW Banyuwangi tiap hari selasa dan jum’at.

Tidak Rutin Olahraga: tidak megikuti senam yang di adakan

oleh UPT PSTW Banyuwangi tiap hari selasa dan jum’at.

Kebiasaan Olahraga

Tidak Rutin
Olahraga
26%

Berdasarkan diagram diatas didapatkan hasil

presentase

kebiaaan olahraga lansia di wisma Minak Jinggo Putra yang

rutin mengikuti olahraga sebanyak 74% dan yang tidak rutin

mengikuti olahraga sebanyak 26%.

3) Sumber Air

a. Sumber air minum dan masak di UPT PSTW Banyuwangi

menggunakan Air Galon isi ulang

b. Sumber air mandi dan cuci baju di UPT PSTW Banyuwangi

menggunakan air sumber/sumur yang ditampung di tandon.




4) Pembuangan Sampah
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Pembuangan sampah di UPT PSTW Banyuwangi diantaranya :

No. Keterangan Jumlah
1 Ditimbun -
2 Dibakar 3
3 TPA 2
Jumlah 5

Pembuangan Sampah

Ditimbun
0%

TPA
40%

5) Pembuangan Limbah

Pembuangan limbah di UPT PSTW Banyuwangi diantaranya:

No. Keterangan Jumlah

1. Sungai -

2. Got 1

3. Tidak Ada -

Jumlah 1

b) Keamanan
No Fasilitas Keamanan Jumlah

1 Pemadam Kebakaran -
2 Pos Polisi -
3 Pos Satpam 1
Lain-lain -
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Sistem keamanan yang ada di UPT PSTW Banyuwangi terbilang
kondusif dimana kesadaran lansia untuk ikut menjaga keamanan
PSTW terbilang cukup baik adapun sarana prasarana yang ada di UPT
PSTW Banyuwangi adanya pos satpam yang terletak di depan pintu
masuk PSTW Banyuwangi yang menjadi central keamanan di UPT
PSTW Banyuwangi.

c) Pelayanan Kesehatan

No. Keterangan Jumlah
1. Rutin 15
2. Tidak Rutin -

3. Tidak Pernah -
Jumlah 15

Pemeriksaan Kesehatan

—\ _ Tidak

Pernah
0%

Tidak Rutin
15%

Berdasarkan diagram diatas didapatkan hasil presentase pemeriksaan
rutin yang dilakukan lansia di wisma Minak Jinggo Putra sebanyak
85% lansia rutin memeriksa kesehatan dan sebanyak 15% lansia tidak

rutin memeriksa kesehatannya.



d)

9)

h)
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Ekonomi

Sumber pendapatan ekonomi yang diperoleh berasal dari Dinas
Pemerintah Provinsi Jawa Timur.

Politik dan Pemerintahan

UPT PSTW Banyuwangi dinaungi langsung oleh pemerintah
Provinsi Jawa Timur.
Sistem Komunikasi

Sistem komunikasi antar wisma berjalan dengan baik, tiap-tiap
wisma memiliki ketua utuk menyampaikan keluh kesah para lansia,
dan para ketua langsung menyampaikan pada petugas UPT PSTW
Banyuwangi.
Pendidikan
Pendidikan rata rata di Wisma Sri Tanjung adalah tamat SMA.
Rekreasi
UPT PSTW Banyuwangi terdapat sarana aktivitas rekreasi untuk

lansia diantaranya:

No. Fasilitas Rekreasi Jumlah
1 TV 4
2 Radio 0
3 Taman (gardu) 3

3.1.3 Persepsi

a)

Persepsi petugas
Setiap petugas memiliki pengaruh paling besar terhadap apa

yang dikerjakan dan kebutuhan lansia yang harus dipenuhi. Dapat



b)

33

disimpulkan bahwa petugas harus lebih memahami tentang peran dan
fungsinya sebagai pemberi pelayanan pada lansia. Direkomendasikan
agar yang berwenang dapat menempatkan petugas UPT PSTW
Banyuwangi sesuai dengan peran dan fungsi serta kewenangannya.
Persepsi lansia

Setiap lansia satu sama lain mempunyai persepsi yang tidak
sama tentang keberadaa lingkungan fisik dan sosial di UPT PSTW
Banyuwangi. Latar belakang yang dimiliki lansia tentulah berbeda,
baik latar belakang keluarga, lingkungan, tempat tinggal, status sosial
ekonomi, dan karakter lansia itu sendiri. Dari latar belakangan yang
berbeda-beda, akan memberikan implikasi yang tidak sama terhadap

persepsi atau padangan lansia tentang UPT PSTW Banyuwangi.



3.2

BAB 4

Hasil

Berdasarkan hasil pengkajian sebelum dilakukan intervensi pada lansia di
Wisma Sri Tanjung diketahui bahwa sebagian besar lansia memiliki resiko jatuh,
lansia yang memiliki resiko jatuh merupakan lansia dengan masalah fisiologis
pada ekstermitas dan memiliki masalah kesehatan seperti osteoarthritis, gout
arthtritis dan banyak masalah kesehatan lain yang menyebabkan penurunan
fungsi fisiologis pada ekstermitas. Saat dilakukan pengkajian diketahui bahwa
lansia memiliki riwayat jatuh 3 bulan terakhir cukup tinggi, lansia yang berisiko
jatuh cukup tinggi memiliki lebih dari satu masalah kesehatan. Setelah dilakukan
pengkajian lansia memiliki Kkriteria risiko jatuh diantaranya tidak beresiko jatuh
4, beresiko jatuh rendah 8, dan resiko jatuh tinggi 3 Lansia di Wisma Sri
Tanjung sebagian menggunakan alat bantu jalan berupa kruk atau tongkat.
Berdasarkan hasil pengamatan diketahui bahwa gaya berjalan lansia sebagian
besar lemah dan lansia menyadari masalah fisik yang dialami.

Penelitian ini dilakukan dengan data primer lansia yang berada di wisma Sri
Tanjung UPT PSTW Banyuwangi. Jumlah subjek pada penelitian ini adalah 15
orang. Dari hasil pengumpulan data didapatkan jenis kelamin, usia, efektifitas

senam taichi sebelum dan sesudah dilakukan pada lansia dengan resiko jatuh.
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Paired Samples Test

Paired Differences
95%
Std. Error Confidence ...
Mean Std. Deviation Mean Lower
Pair 1 sebelum diberikan 00000 1,73205 1,00000 -4 30265
perlakuan - setelah
dibeikan perlakuan
Paired Samples Test
Paired ...
95%
Confidence __.
Upper t df Sig. (2-tailed)
Pair 1  sebelum diberikan 4,30265 ,000 2 1,000
perlakuan - setelah
dibeikan perlakuan

1. Hasil intervensi latihan Taichi terhadap resiko jatuh pada lansia setelah 3 kali
pertemuan selama seminggu didapatkan hasil bahwa latihan taichi memiliki
pengaruh yang efektif terhadap resiko jatuh yang dialami lansia di Wisma Sri
Tanjung. Setelah intervensi didapatkan skor jatuh yang diukur menggunakan
Fall Morse Scale cukup menurun menjadi tidak beresiko jatuh 6, beresiko

jatuh rendah 7 dan resiko jatuh tinggi 2.
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BAB V

PEMBAHASAN

Risiko Jatuh Lansia Sebelum Dilakukan terapi Tai Chi

Berdasarkan hasil pengkajian sebelum dilakukan intervensi pada
lansia di Wisma Sri Tanjung diketahui bahwa sebagian besar lansia
memiliki resiko jatuh, lansia yang memiliki resiko jatuh merupakan lansia
dengan masalah fisiologis pada ekstermitas dan memiliki masalah
kesehatan seperti osteoarthritis, gout arthtritis dan banyak masalah
kesehatan lain yang menyebabkan penurunan fungsi fisiologis pada
ekstermitas. Saat dilakukan pengkajian diketahui bahwa lansia memiliki
riwayat jatuh 3 bulan terakhir cukup tinggi, lansia yang berisiko jatuh
cukup tinggi memiliki lebih dari satu masalah kesehatan. Lansia di Wisma
Sri Tanjung sebagian menggunakan alat bantu jalan berupa kruk atau
tongkat. Berdasarkan hasil pengamatan diketahui bahwa gaya berjalan
lansia sebagian besar lemah dan lansia menyadari masalah fisik yang
dialami.

Penurunan yang terjadi pada fisiologis tubuh makin bertambah
seiring bertambahnya usia, terutama yang berpengaruh pada pengontrol
resiko jatuh. Resiko jatuh yang kurang baik pada lansia dapat
mengakibatkan jatuh. Hal ini sejalan dengan teori yang menyatakan bahwa
keseimbangan merupakan kontrol motor yang kompleks melibatkan
deteksi dan integrasi informasi sensori untuk memeriksa posisi dan

gerakan tubuh dalam ruang dan eksekusi respons muskulokeletal yang
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tepat untuk mengontrol posisi tubuh dengan konteks lingkungan dan tugas.
Oleh karena itu, kontrol resiko jatuh memerlukan interaksi sistem nervous
dan muskuloskeletal dan pengaruh kontekstual (Widarti, 2020). Pada
penelitian yang dilakukan di Taiwan diketahui bahwa resiko jatuh pada
lansia mengalami penurunan siring dengan berjalan nya waktu. Penelitian
yang dilakukan juga menyimpulkan bahwa beberapa latihan fisik dapat
membantu lansia menjaga resiko jatuh mereka (Wang, et al., 2016).

Keseimbangan memiliki peran yang penting bagi lansia, karena
keseimbangan merupakan sebuah kontrol dari system gerak lansia yang
kompleks hal tersebut melibatkan integrase informasi sensori dan respon
yang baik. Oleh karena itu beberapa peneliti melakukan penelitian tentang
resiko jatuh dengan cara melakukan berbagai rangkaian tes seperti
kemampuan resiko jatuh lansia dalam turun tangga, kemudian dilakukan
tes berdiri dengan satu kaki hal tersebut juga dilakukan untuk mengetahui
resiko jatuh yang ada pada lansia.
Latihan Taichi terhadap Resiko jatuh pada Lanjut Usia

Hasil intervensi latihan Taichi terhadap resiko jatuh pada lansia
setelah 3 kali pertemuan selama seminggu didapatkan hasil bahwa latihan
taichi memiliki pengaruh yang efektif terhadap resiko jatuh yang dialami
lansia di Wisma Sri Tanjung. Setelah intervensi didapatkan skor jatuh
yang diukur menggunakan Fall Morse Scale cukup menurun. Latihan

taichi yang dilakukan lansia
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Masalah resiko jatuh sering kali mengancam kualitas hidup lansia,
karena lansia yang mengalami penurunan resiko jatuh akan memiliki
ketergantungan fisik pada orang lain. Jatuh merupakan salah satu
penyebab multifaktorial, faktor resiko jatuh, penurunan resiko jatuh serta
penurunan kognitif terjadi karena terkait usia (Kim, 2019). Pada lansia
kehilangan resiko jatuh sering kali terjadi diakibatkan oleh sarcopenia dan
kerapuhan (Landi, et al., 2012). Untuk menangani masalah resiko jatuh
dikenal berbagai macam latihan yang dapat dilakukan lansia salah satunya
menggunakan latihan taichi. Taichi dilakukan dengan gerakan lembut,
tidak memaksa dan terkoordinasi adalah bentuk latihan yang tepat
dilakukan oleh lansia karena gerakan dilakukan tanpa perlu memaksa
gerak persendian dan system kardiovaskular (Huang & Liu, 2015). Senam
tai chi berasal dari seni bela diri Cina kuno. Aktivitas fisik ini
mempraktikkan rangkaian gerakan yang mesti dilakukan secara perlahan
dan penuh konsentrasi, disertai dengan teknik bernapas dalam. Dalam
pelaksanaan latihan taichi perlu diperhatikan terkiat waktu dan durasi
pemberian latihan taichi terutama pada lansia, idealnya waktu
dilakukannya latihan hanya selama kurang lebih 30 menit (Huang & L.iu,
2015). Disebut juga tai chi chuan, olahraga ini bersifat nonkompetitif dan
lebih menitikberatkan pada latihan fisik individual serta peregangan.
Sehingga latihan taichi sangat sesuai dengan kebutuhan aktivitas fisik
yang dianjurkan bagi lansia karena setiap gerakan dalam senam tai chi

akan berlanjut ke gerakan berikutnya dalam aliran yang lembut tanpa jeda,
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untuk memastikan tubuh tidak berhenti bergerak (Wang, et al., 2016).
Senam tai chi terdiri dari beberapa aliran. Tiap aliran memiliki prinsip
gerakan dan metode latihan masing-masing. Ada aliran tai chi yang
berfokus pada menjaga kebugaran dan kesehatan, dan ada juga aliran yang
lebih berfokus pada sisi seni bela diri (Day, et al., 2015). Berdasarkan
penelitian yang dilakukan tentang taichi pada lansia. Diketahui bahwa
taichi yang dilakukan secara rutin dapat mengatasi berbagai macam
masalah kesehatan yang terjadi pada lansia seperti masalah pada sendi,
pada ekstermitas dan anggota gerak tubuh lainnya. Selain itu latihan taichi
juga berpengaruh kepada fungsi kognitif seseorang terutama lansia, karena
secara fisiologis lansia sudah mengalami penurunan kognitif tetapi dengan
taichi terbukti mampu mengurangi efek penurunan kognitif lansia (Miller
& Taylor-Piliae, 2014). Pada penelitian yang pernah dilakukan
menunjukkan bahwa taichi dapat meningkatkan kekuatan otot di
ekstermitas bawah dan meningkatkan kontrol resiko jatuh, proprioception
dan adaptasi postural sehingga mengurangi resiko jatuh dan meningkatkan
resiko jatuh (Huang, et al., 2017).

Latihan taichi memiliki gerakan yang sangat sederhana dan tidak
memerlukan banyak gerakan juga dinilai sangat sesuai dengan
kemempuan lansia dalam melakukan aktivitas fisik sehingga latihan taichi
dinilai seusai dengan kebutuhan lansia. Latihan taichi secara teratur
setidaknya setiap sesi 30 menit dan dilakukan selama kurang lebih 3 kali

seminggu memiliki efek yang baik pada kesehatan lansia, taichi akan
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meningkatkan resiko jatuh lansia selain itu taichi juga bermanfaat

mengurangi resiko jatuh dan masalah kognitif pada lansia.
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BAB VI

KESIMPULAN DAN SARAN

Kesimpulan

Berdasarkan analisis dari beberapa artikel tentang latihan taichi untuk

resiko jatuh lansia dapat disimpulkan:

6.1.1

6.1.2

Resiko Jatuh Pada Lansia Sebelum Latihan Taichi

Sebelum dilakukan intervensi pada lansia di Wisma Sri Tanjung diketahui
bahwa sebagian besar lansia memiliki resiko jatuh, lansia yang memiliki
resiko jatuh merupakan lansia dengan masalah fisiologis pada ekstermitas
dan memiliki masalah kesehatan Taichi yang dilakukan secara rutin dapat
mengatasi berbagai macam masalah kesehatan yang terjadi pada lansia
seperti masalah pada sendi, pada ekstermitas dan anggota gerak tubuh
lainnya. Selain itu latihan taichi juga berpengaruh kepada fungsi kognitif
seseorang terutama lansia.

Latihan Taichi terhadap Resiko jatuh pada Lanjut Usia

Latihan taichi secara teratur setidaknya setiap sesi 30 menit dan dilakukan
selama kurang lebih 3 kali seminggu memiliki efek yang baik pada
kesehatan lansia, taichi akan meningkatkan resiko jatuh lansia selain itu
taichi juga bermanfaat mengurangi resiko jatuh dan masalah kognitif pada
lansia. Bentuk latihan taichi yang sangat sederhana dan tidak memerlukan
banyak gerakan juga dinilai sangat sesuai dengan kemempuan lansia
dalam melakukan aktivitas fisik sehingga latihan taichi dinilai seusai

dengan kebutuhan lansia.
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Berdasarkan hasil penelitian diatas maka peneliti menyarankan beberapa

hal sebagai berikut:

6.2.1

6.2.2

6.2.3

Bagi Peneliti

Diharapkan mini research ini dapat menambah pengetahuan terkait
latihan taichi dan resiko jatuh pada lansia serta dapat diaplikasikan
pada saat melakukan asuhan keperawatan pada lansia.

Bagi Institusi

Diharapkan hasil mini research ini dapat menambah bahan refrensi
bagi institusi pendidikan mengenai terapi latihan taichi sebagai
salah satu terapi alternatif untuk meningkatkan resiko jatuh pada
lansia.

Bagi Masyarakat

Diharapkan masyarakat yang mengalami masalah resiko jatuh
dapat menerapkan latihan taichi sebagai salah satu terapi alternatif
untuk menurunkan masalah resiko jatuh yang dapat berakibat

resiko jatuh pada lansia.
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score of 24 un the Mmi Mental Salus Examinativn (MMSEL
mdicaring normal cagrimye funchan, & corrined prasical therapisr
perfonmed the evalugtive Exclusion witeria were desorders of U
central nervous system or musculeskaletal svstem, including
sirokes, head injuries, Parkmscn's Uissasse, fractures, or the

Tesiideals vallog o pankcapeo (he sody
0.

Pelighncony
- ~ UNS dscesx ani: boad nguy, D,
Inctesre cnberss Wl
S24380: * Mrearodulesd dicedes oz
» MWSE 2 T4 praihaiia, oz}
< Frevioes coprisodes a Tw Ol
Baseding ov it
aade
' — '
Sekund T Chi Tuecitiosal Ta Cle
LT gronep TCY g
a= 14 (et}
. 5 S|
S wock Toliog S ook traiaiag I
Indroaheds Indivieale
Aeczned pud-sTC Recenad post4TC
Trabspion oveliatons

Fig 1. Fowhan ecplbining he ssonneet of the porticipans w the sebxcred Tai <hi
(3000 e wd e canphde Ladies U UG g,

pwsence of arthopedic implants Iadividoals with provioes expe-
nente in lai ke exercive wers alse excluded. Afle assignment to
the exercles groups, all parmiepants camplesed the B weeks of
sessiars as adviacd.

The AX-assisted ATinNg systam

‘Ihe AR assasted 130 Chi traung system was developed to
racilizare e pracrice abTa-Chi Micmsafr Xinecr sysrem Micrasnfr
Carpocanian] vas nacd as 3 hedy manian detectes. Kinecr has 2
Uhree-dimensivn deplh sensor composed of an infrared emitler and
an indfrared complmentary metal cxade sem: conducter [CMOS)
camera, This system can Capnare the mowements of the entire body,
as well as gestures and sounds, The Kmect sofoware develepment
kst was utilzed o construws Ui digital skelewa frum the spatsal
pasitian of all tour limhs of the pertocrer and calculane skeletal
information. " We usal the skeletal racking system o detect
critical thanges @ movement of the lower mbs and ccllect
MAYEmERr data when 3 participant seppad farward ar maved o
rhe side. As shown I 5ig. 7. a compurer vision-hasad interacrion
methud way erployed whene the skedetal dats and e movements
of the Tai-Lhicoach wers cusplayed to create an AR scenano %or the
practitoner 1w o, The mavements and the skeleral inlormation
of partiaipants were also displayed. Thus, the practitoners could
uf the exercses with chat of the

their perf

Sobjpact's Sselznl
nheranen

P 2. Satug bar e aggucrisd scabig-wonbad Ta-Un Gasnizg wplen.
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masiers, The aocuracy of the practiticoer’s movanent usirg the
skeletal information of the coach 35 2 reference was cakulated and
he practirianes rocehvd real-nime Sochack,

Selecred Tai-Ch (5T0) exermise

We itared the base of suppors (BOS) of cach partidpant hy
measuring the displacement uf the Lenter of Pressune (COF) using a
coenputenzed evaluarian system. " We exrracted R simple steps
fram the anging 24-4arm Yang-styde Tal-Chi sequences, based oo
(he COT analyses, for develupment of compuier-assisted Tai-Chi
exercses. Farticpants in the £1C group vaere asked to perform COP
wars and were assdgned cae individod Tai-Chi mesement ar an
apprupaLe difficulty level besed oo ther maxinwm COP

at and ench e.!¥ Paricipants m the STC group

mputed the individuaity aﬂeaad mavernent for 30 mim in each

trdining session. with theve sessions per week for B wveks The

prugram ced with tv of low difficulty,

hen progressed hl‘ghcr ditticulry as parricipants hacame adepr
ar cach mawement.!

Yrodivonal liar Chi [02C) exercis

Partitzpants of the complete taditivral LaCho (V0] program
Jearmed and practived e dassival 24-5orm Yang-siyle Ta-Chi ex-
ercise under the mstruction of a cemfied Ta-Chi master. The ex-
ercise program consisted of Uree sessiors per week for 8 weeks
and the durabon of each sesswon was 30 nun. During each sessyon,
parricipants nsually practiced a compiore Yang-syie Tal-Chi exor-
i vav o three Lines

Qurcome measuresies

Functivng balance wests, inclucing the Berg Balance Scale (BUS),
Jimed Up and Co west [TUC) and Tuncienad Reach lest (JR1) a5
well a5 MPASUTerMents af lnwer-exrreminy moscle srreagth wers
contucled belone and after the Tai-Chi interveention. The tests and
measurements were conducted by a certifiec physical therapist
whorwis hlinded o the sTC or 1TC exercice aliacarion,

The BRS consistad of 14 wems mar evaluaned the halanoe afeach
ancividual in siting. stending, and transcona positives, The scures
were determinesd using an ardinal 5-pont scale with a meal score
rarging from 0w 56 where higher scores indicated betier bulance
contral.”

102 UG 15 a simple test used w assess 3 persea’s mobility that
requires bach seatic and dynamic halance,” The resF measires me
wame Laken by a partivigant W stand up foen g chair, walk 3 m ot a
comfortable spred tum arcund, retum to the chair, anc then sic
dewn Thiee timed teials ae aeeded ta ensare perfanmanae ta-
hiliry in the TUG weer Mezn valoes far thiree rals, wirha L-min resr
Drtween vach i, were wed for aalysis.

The FRT was used to assess dynamic balarce. This fest measares
e nazimal Drveard distance o participant could reach beyomnd the
Jength of their arms Fartinpants were 2skad to stand ne toa wall
and reach Sorveard as far a5 possable wathow movieg their &:t the
cxmma reaching @SrAnce was then recnnded In contmerers”

Luwer-extremsly muscle strenglh was medgsured using 2 hand-
held isometric dynamometer, MyxmFEI®3 (Hoggan Health In-
dustiws], This portable digital dyrmamometers performs accorame,
ohjectin muscle testing and erables assessors 1o stabilia and
assist individuals while keepeng one hand free. In this study, the
taborwing & Ivwer-limh muscles were hiarerzlly measured: hip
Texor, lop extensor, hip abductor, hip adducor, knee excensor, knee
flexor, ankie dorsi flexor, and ankle plantar flexor. Uhe partcipants
were asked to perform max:mal isametric contracticas for 2 5. the

awerage of tree messurements. ol 4 B0-sec westing interval. were
calculated and recorded.

Stunstizal ano by

Moz af the parameters shawed normal dismbubon and were
wealuated with Shapiro-Wilk wsis: ealy the TUG ad Jelt hip
musde gth meast of the $1C group ard right
ankle dorsi-Hexar mosele strength measurenwars of (TC grap
showaed nurFnonnal dstributiva If te paramelers demunsizated
neemal distribation. we use a paired e for G wilkun-group est
and an independent t test for the hetvasen group test. If the pa
rameters deonoastrated non-normal distriborian, e Wiltoxe et
weits used for the within group test and the Mann Whitney test veas
used or the RenUesn-grnp TS IF The paramster ustd nonpara-
merrle saristics = was Indicarad via % in rhe table M staesncal
analyses were pefonmed using PASW Statstics wersion 180 (SPSS
Inc. Statistical signsficance was defined as a p value < 005,

Results
Deiegrophic (RarasTnsries

A flowchart depicting the assgnment of the parbeipants to the
STC growp and 1TC group 5 shown ta Fzo 1 The demagraphic
charattenstivs vl e participants are Isted m | able L Ko ssgaificant
differenve was observed in the distnbubon of age. vex, leighl, and
weeight berweeen the 510 and (1T groups

c 1

mb cantrol ard muscle strengeh
WP nhwrmf ﬁulnwlug the Tal-Ch ineersenzions

The baselane and follove-up evaluation resulls m e sTC and LIC
groups are presented in Tahle 2 The evaluabans consisted of 3
Tonctivnal balance tesis BES. TUG. and TRT, and lower-linb muscle
strenzth assessments. In the $1C group, BES1UG, and K] scores
showwd significant impoosement averall The srengrh of each
lawer limh mnscle 3%a Increased oy an average of 30 =+ 1.0 kg In
the UTC zroup. altbough all three Tuntcos balance st scores
impraved, anly the BES improvement was statistically significant
(=~ 00000 The muscle-strength assessments showed fnceases in
2l Joweer b muscles, with an average of Lb o 0.8 Xgee Im
provements of (e aght hip Qexos (R 5 p = 00321 & hip Mexor
(IH F,p — 0033}, I hop ahducmar (LH Ab, o 001 righs ankle
dursi=Mlexor (A D p < 0001, ared leltankle dorsi-feser (LA DL
p = U002 reached stauistcal significance. Companing the baselmne
and fallos=ap assessments in the sTC and ITC pravgs, parricipants
in the sTC groap exh@ited impaosements iaall 19 irems afrer me
sTC intervention, whide only 6 vol of 19 itens shovesd improve-
ment after the tTC incervention.

Tahie 1
Uerreraphes churs imeso of pertaapunis
<TC Croup < Sroup Fvaloe

Nurcher " "
AT 2 1
Feerels n LR}
s e = ) W2 =2K M1=5% o
BaglL. co dezin + SO 1361 4 6L 1543+ 38 0449
Weizh: kg mezn & D %91 46 |66 ans

S0 el LG AL tadtocdd Taeln S0 endand desaticn
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Table 2
Maadire 2nd indlzwenp eoshionor redite e T ard 7 grooe

STC Gioap o = 141 T Gronp (6~ 14}

Euseline (oein - SOV Folow wp Jmedn 5 FRCUS Basddine (mean o 500 Folow wplmzan 50 W vale
Sarctond Sshae
BES 33121 S40 . L0 il B2:.45 SLl.4ay ool
i A7=nd [P E) ot LEPSF] Heg1o nis
= Hleaz 3ia-40 EHTRE HAs=nb 8= wiee
Masch: Snagh
e "Ta6l 232225 o Whzia nno-
e RER Y 2=t onore 134=4% (TS
e 171 251 A2 2A o WAz 28 nnn
HE 125 458 BIEEEY ] [N e 1Ble20 wsi
GH A 29434 163 :59 bl el 157 2 34 axe
e RS 152255 o 15220 nme-
HH M Nhed 149 43 caras 1ni=21 [T
Lo 127432 139,47 Q037 121428 oL
RKF 177277 132240 cmn N3z26 nn
HF 100437 131 249 coar 12826 (125
AR E 191 242 MAzR o [EEPSTS naw
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BADf 133,39 15450 oIzt L1223 DY
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LA = el e, FY = placiar fesoc

Beuehoal effectks af the AR -assistad seloctza Tai-Chd program veene
Compnald o the comgivie Tal-Chi segueace

Companizons uf Lhe functiveal balanve tests and muscls strength
measurements herasen the §TC and ITC groups ane shown In
Table 3, Pre-intervention evaluations showed significant difer-
ences i WXL [p = 0034 and RH Ab 1p ~ 0044 betvesen the €IT
and £1C groups and post mntervention ealuaticns showed sigmfi
canr difforences in RRS [p . ONa4) TOS (p - ONIS) and FRT
{p « 0.001) belvesen gruups.

Tohie 3
Basdive and fdbow up edustion resudts terwee <TC aod TC prous

e AL bt dl oo RS

gdithear L0 Rl a0 ol ankhe, 0F - doseloxae

Discussion

The Kinect depeh sovsar and skeleton raacking sysmem senses
the budy movement of the particpant without wang other inpu
devices ard limirs the disturhance of mavemens, which 15 espe-
viglly important Sor eldedy people.

‘Ihe measurements used in the current study were not tests
specific to Im Chi, however, assessments such as BES< 5, UGS,
and lesor Hmb musee srengrn’ ¥ have hoen widely used in the
ciher Tai-Cha studies. 1o this sudy, vee found that buch TC and <1C
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training coukd improve g practitoner’s baanoe conbod and inuease
ower limb muscle strength 2fter an 8 week mterventon.
Furthermeee, rhe acded benetire of perfrming simplinad and
persunalzed Tai-Chi exerdises were substantial compared o e
complets set of radimional ‘lanChe saquences, even if act to the
Jeesl of statistical significance. An explanation of these results
mighe De thar the tradiional Tai-Chi sequences cantained move-
ments that weze woe difficuls for elderly praciticoers. |t has been
shern thar the amplizude af welghe-shvfring canmared hy the de-
gree af COP displarements ddffered amang Tae-Che movements.”!
Practitioners with Timited abilicy o woluntarily shaft their weight
i cifferent spabal dirscticns and to bredly maintam stability in
differenr pasirons may encaunter difficalry in condueting me
movements. Thus, not ol clder andividualy can vomplele te full sel
of exerdises ncided i a rradibonal 1ai-Che pregram. We naten
that the partinpants in the FIU group often omittad or skippad
compiaated mmvonents ar pedonmed te steps at theic own will,
Therefore, clder pamicipants may require specal tonsidezativns
when 2 TaChl eeereise pragram is deavioped far thom =

Many sesearchers have treied ta simplity Tal-Chi pragraens.
Huwever, must of e simplilied exercises were designed primar-
ilv based on the advice af experts rather than on the practiioner’s
abiliries, and the raining Coerse vas rypically conducred ar 2 pre-
determmizred level of dafficulty. With such a desyen, the valy cptica
fur meny pemicpanes weeld be w gve op when encountenag
movernents that were bravad their capahibmes. For example, e
one=fegped stativn step of e traditiongl Tai Chi exercise was 1o
difficult for most eldedy practitioness, vet could be readily
aceomplished hy some alder individuals Therefare, simplitied Tai-
Che exervises need Lo be customiaed W athoeve eplinal culiomes,
We previvusly reported the developnrent of persvnalzed Tai-Chi
exercse pregrams for older adults based on the practimoners’
COP displacement values 243 Therelore, e individual Tai-Chi
movements ssigred w the pracutioner were not unly feasable
but were adso at an apprepriate level of dafliculty. In the present
study, we have developad this €TC pregram hirtes hy menma-
rating wirtual reality (VRG-augmented  or AR-assisted Tai-Chi
tmaining systems” m the exercise intervention prococols. The
trainevs conld perirm individaal Tai-thi mosermenrs ar a high
el olacouracy iy camparing Mmeir awn seeletal infarmarion wirh
that of the Tai-Chn master, thereby achivving smreased vpaimal
Training goals set oy the trener

Ty the present studky, participants in the sTC gooog were asked 1o
practie unky cas P dly in eath s=ssicn. 1he move
mers was st dmg tw Lhe pr, s bal comrul @
assessed through COP measurements The rraining wasaisn desgnad
w be prugressive, with the practitivoes vontinueesly challenged iz a
gradual manner. When the original movement was | d and

w

cannot learn and practice the complete Tai-Chi seguence. such as
fral or disabled eldely indraduals and thoss whe cannct
carmpaebend of memariae the il Tal-Chi sequenoe, Marowes, e
AR-msised Tao-<Chn Wgining program developed in the present
studv can serve 35 an operaswe assistive methodology 1o help the
practitiorer exerase witheut the physical presence of a coach,
improve exoncise adhewnce, achiow the wainer’s goals, and
maximize the wmnng outcume, Lhe results of vur siudy suggest
that perfarming seectad Ta-Chl 22ercises was ar Rasr as usehsl
and, farcartain pracrinaners, &aen mare bensficial than candurming
e Tull sts of raditivnal Tai-Chi exercises,

rhe pamary limitatzons of this study are the relatively small
aumber at parrcipaars and imbalance aman g the s00s. There wore
more female indviduls recnaled tan males, s pot pussble w
separae e slatisticy based on sex, Thus, te conclussons fum Uss
study should ke made with caumion, wizh the cavear thar the svi
dence supports the enelit ol €TC only tor wamen, The included
partinpants had poor exercise habits, bue none had previous
cxperience with Tai-(ha. The fravuiency of oxercise of the paici-
pants was generally 2.3 rimes pec week and types af exercise
included walkmy, swimmang. and social dane. The siudy did not
ask participants to sop their current exercse during the inter
wanian, n additian, e functional assessments of tThis sody
fecused manly an balante ceatrel and muscle suengih ol the Jover
limbs, withuwt vonsxdering uther beneficial «ffects wpxally assu-
clated wrh the camplete set of mraditioral ‘131-Chi saquences. It
weoukl be u{umuuw 1o conduct o llow-up survey 1o compare
1 e m ion, adh rate, or personal mental health
sratus herwaen the 1T znd STC groap participanrs i the furure,

Conclasions

W Tound thar singplitied and persanalized Tai-Ch training,
designsd based un vbjectve measurements of the practiboner’s
capabisty and vonducted under the guidance of o VR sugmented
Tralning sysrem with pragresse Inmensity and complexsy, conld
achiwe traineny goulks iwore readily than use of Lraditivnal fuil-
course a1 Lhi, especiallv Sor begnrers or lavpersons not familiar
wirh this rype of exencioe,

Fondding

This study was supported by the Minsstry of Scienoe and Tedh-
nclogy of Laiwan (NSU TU0 2310 H U010 010 MYJ]. The funder did
net have 2 role in vonducting ths study nor in writing the
mamiscripr.

garation of b b

masteed, e rainer assigned another Tai-Chi mowemens thar
wapined an increased COP AP Mear o6 was 1 ahigher ditficulry
Jevel, The supenor trainmg, results observed i Lhe 10 group ought
nawe been attrbatabiera the Ind hedually tadared Tal-Chl movements
vl Ure progressive intensity and complexity of the practice,

Iai Uhi exercises require the ccordination of breathmg and
moter functons It has been reported that “lar Chi movements
somulared the part of the Beain char gawoms halance, therchy
mereasng veerall seadiness?* Y Previous studivs have also
she'wn that 2 relatwvely long pened of prachee, typecally from 12 ta
AR wenks was roquited Sor older practitioness ta beoedit lrom Tai-
Chi exervises, 5 30 oo stady, we demonsirated tha merely 3
weeks of interventon with simplified and persunaized fanLhi
sralning cavid prowide SEalfcant beneir, comparahle to rhar ach-
weed with extended perivds of Ta=Chi practive, Thus, simplified
and personzlizad ‘lai Chi exercises are pamicalardy useful for 1ai
Che beginners and provide substinbal bensfit for those who

The aurhoss deciae thar thece is na canflicr of inmeresr,
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Fulb m olla wduls we wagos global palliz baalth cosoo e Growe escoase oodd mitipte (e sish but e
trvtremil nd - boord greos sversios may noe he e sikahie for nses  rige of Biling, spearially o
Whowe wik cesalishehzal pecbbeas, Al Chi scust oot prugrass coudd pronide u sele wd luw-dsipac
sxecvios traleing for clder asvlte Plowever, tre feosdhil ity ard ecticasy of the program b wot been wellin

st e cpective uf Ces uds o imeodnde e foibibis snd cMcesy of e A Chi uatie ceanese
program, compared w the Lnd bosed execcles program ror older aduls with modezos 10 high riss of aling
Yeety comemuzity-hevdling cddsr adults e o ce wbores with mcdsrats tohigh fel cigk will be reersg e Thes
will be rendarely adocaed inthe A CH Aquatic Exescke Group [ntevention ) oo the Lacd based Exercise Growp
{metrer rrerad ) mavaving 10 escnes (1 weeke of spenfic ecemee nvrne. Beehiley of btk esenss proope
will be examized by ceouiteeit, odherenme, Teadback, subjective exerclia experiences uad sausiac

tiee, Podmimsey officacy will be determired be wherher phyaed and prcbelegeal Bl nsk fvcioes omd be
sitgated, Passicd fal ik wsesanet wl iddode tets fe Desibckny, swde suesgthy gat wd eoe,
Prvcrabioed Bl ok wall B svaeanad by pecliminary cogmitive fureren snstety level, [eerl of depraoicn and
Foin of Blang The rouls coudd slabisl o solid fowsiation foc wodddnids devd, of & femilbe, sle amd
attecrae A Ol et sxeemios program e premnoe cf BEe in clde adnkc with ries of raling
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1. Inteaducting

With gobal ogicg, fallrelated injures ameng cider adules have
been d 1y 1g cur healtheiwe syaems (1) A
pvwinns sludy adwd (1w grvval al % ! meners falls
amocyg Hong Keng older achdes was 19.3% and 4.7 5%, respecuvely (2).
16 is oot uncmmen e falls eed 1o cadesinalde plysionl and psy-
chologicsl consequences in alder sdudts, soch s mmolbality s fear of
falling [5] In severe inciderces, @l may even resds i desths,
‘Therefece. falling bas becn o prominest beah resated problem o the
akler peogedataw in Hang Koeg. Tn 2017, far asmple theme swere 227
registered deachs and 44150 in-pocient Gschamyes and deaths m ooy
Koeg due o @als [4]. The faders toevitably require additleanl resournces
o cure thar fall-celated health peeblexs. &5 a resulr, falliog in aldes
Ackalty imposes s watremwly sy sovecere urdes o oel anly olkder
falless Ives but also toe worlcwide health care systzm. With the
frighteaing tend tawards a gecgeessively Scrmsing aging papalation

[5], these pralicsvs e likdy ta alfos e society oo compradien.
sively.

It is widely agreed that "peeventicn & benier than cure™. Thesefare,
prevention of talis in oldes adults 15 of ultimate Impoctacee. Acoocding
o srevend syghenulic swvismy, cow of Dl e Toctive mlarvn o e
fall pevventios 35 group exercise [0). Very srong evidescs mad dhu
striged that pestocning a wellsoracturnd group s prognim eg-
ulardy by older aduls could reduce the fsk and e of falls [5] The
Faverrable influsces of group esercoe program 3% o single OI7 pre-
ventson mtervencion had been d; o bz como to those
af mule-fcetal inferwntions [E] I las alsan e suggested dst -
ercise components easerrinl i peevencng falls of older adults inclode
strengiie balance, dexibilicy and repcton time |7). Nevertheless, owing
1o aging-relieed phiysiological changes, such a5 loss of bone densdey and
dliminishing resanlar e [5]. Inndased exercises srv e wlmnys w
suitablz for those older adults whe bave high nsk of fallng doe to te
Tese Ssnea 9] % ander toaddoess s inDocnt @l Tmiatiovs of Tl

" Sudiod of Pabilic Houldl, 1 Ka Slieg Facuoy of Niadicine, The University of Buog Boog, 3F. The Houg Bog Joches Cub BuilZug foc ligerdicipliiay Resacl,
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bised Gl prevention. graup excrcise peagram, mudli gooup coenke
program coud potentally provide the effedaive compoeents (ic.,
sirength and balsnce traieng) of 757 prevention [7], while minimizeg
potectial problematic 1ssues le.g. creang joint patn acd fear of
Talling . Acpntic growpoesaasise progoen mey peavide e allveiative
trximing oo Jand-bamsd exercise for thoee older adults who have de-
generative joln protoems acd fear of lalliog, & may aso resule in betrer
fall peeventice 2nd rehabCitanicn osicomes.

The dusencteristaos of waler (e, bimancy & vaeascy) cond be
utlzed 1o aquasc exerase to provide 3 ‘cusaion’ envircament by re
dnging s oo weight-hencing jeints Dot an the save isstanoe deliva
geadel devels of redstanee foe older adalts durng exercise |°0]. Based
o these chamterisiics, aquatic sxerose coold peovide 2 potentally
feasible, sare and chtective thegapeutic envircement for oldes adults w
peefoem wevcise Agusie voernise s indesd vl peoves, with s
bezefizs in peocnoting bakinee and functional mebility. Foo wemance,
Leoed et 2l [ll]xpwwdémoldux!uluwhompkﬁedmm

goam for nine sessions galned sogoid i in
Tamer limb musele strength, posturs’ ey, Aesibiliy and joine pain
compared with the coatrol group. Compazable results weee also found
hy Taseelon o< al, [11] dsaming that o 24wedk agualie iraining peo-
wram ol okl adulis dmpeosed wsoclar stoeigrh, Paticipants were
found o have improvements in musculic grength, flexibilay, tunk
flextca as well 25 | mosclity. F g sach benedll

CRIvEReRTy bt T £
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affoctive thi the sadicond hod-tasal Q0 peeventicn execcise peo-
gram [13]. 1S fypethesisal that the espently-desigeed A Chi ngaatic
wxencioe prograen could beoas feasille ax the lind-hoased exercise pro-
Eram in the contest of dhesen: ol partic
s Fonlanh, alovet e pacrcise expedeas s sisfction af par-

teipsets. It is also hypothesend that the experly-designed Ai Chi
Lgaac exercke poogram Is moce eftective In mitigarog physical and
peschobogsci 1 ridk tacrors of Hoag Kong's elder adules with medium
1o Righ righ aof Qallag, comprend bz the B lused vsescise peogram,

2. Methed
21 Sty design

Thi dy will Do medosssal aeirallal sl Bligille aici
pazrs will De randomly assigned by led Blodk mndomizanon by
an mdependent permon with 2 sealed and cpague envelope system to
cither the Al Qi Aguatie Exercise Group (intervention) af the Land.
Tsand Frencise Groep Cactae cantrol gronpl A1 particpants will an
dego two at tascloe (10) o fust
e coepletive el all exerose seasons (T Tn e Basedine sssessanisd
LTOL o structunsd questicomaine wil® Be nsed 1ok Toc demagnphics,
desailed medical histoey, detailed history of f2ll inddent, scil hastocy
and sccko sams of the partlcpants. During the (0o assess.

Acpativ vsercises, for wesnple, waler seralve vaersisee walve walliog
and water danang had been developed in current Btnes program for
health smpeovesment and rehablitaton of beth kealthy older adulzs and
these with dsabilities.

One poents !y fessile, safe snd effective aquatic exercise program
fec fall peevendon In older adults = called A Chi, whick mvesves siow-
saalhrcad movaneats of e Sote and bedy [Tad Chi eleawnt] oon
contouresly Mamiog paltern al dorp Deaatliog (8 Goog vlarean)
[12). A1 Che involves the 19-style sqaatic exerase program of 1, Con-
templacing, 2 Floadng, 3. Upliticg, 4, Ecclaing. 5, Folding. 6,
Scwdhing 7. Gatherog, B Froving, 9, Shifing, 10, Avcepting, 11, A
zepting with grace, 12, Reunding, 13, Balancing. 14, Fiowing, 15, Re
fleceng, 10, S=pending 17, Encrcing 18, Swrounding, and 19,
Nuturing |7 2] Tespce the eelanively soall numbes al ey hm stucios,
pilot revearch had dcmocumﬂad s potenta’ effectveness in imp

et simsdns (10 ar-l Tl]. plogsienl sl pegpedclogiond S0 ride Fatoes
will be d bles wall be d during
and 5 che end of the whale study.

22 Participaate

Farty elifer schios with medemie ta bigh s al Bding will Te e
crutted from different elderly commumety cenwes i Llong Xong oy
toavenence sampliog. Parbcipiees will only be mduded if dey are
wged 66 or above, scoee a tol stece of equal or moce than 24 in e
Chrovese werscer of Fe Mani-M ) Staie B AMSECIT15],
score less than 2428 m the Timewd Balance Assessment Tool (0], kave
no m=mory of any neurological daseaszes, and Save no cootrandxion
Toe anuaetic exercises, The sample siae wis eximica! bawd oo a pika
study | 1 b Ceizeirs and collesgmes to compare the effect of 2 5-

posural balance coatol tor adder mu\mhh.ghmdmmkd
Falling 137 Felog s sepiatic eovreise pragrsers A0 0 proncilies & 2ale
s ll Bt trainieg eaviessment thet hie Twoen well-svcagseal as
bl for clder adults (). Fur
mcnmm Al Chi his pomnml bessedis beyood thase wsocated with
Irachitivos] squatic wserciss, The rationsde is that Aj Ch's anental roos
e well with exercises sach 25 T Chi aod O Geng, which Hoog Koeg
older adults are Ukely to engage m Therefoce, A (R mune bz con
Abdernd s poteinlly fesaible, sefe ot elieciw Bllpovedion ox-
erciee program for okder adults i Heng Komg.
Mccoeding to o reoent review of wans-based T Chi, these was
e of sanlios inweaigsting oo the #Toct of A7 Chi in o
B0 risde Faetises e oddbor saludos [14] The AQ Cli peogean
conducted i previous pilot ressarch was varted and may have not been
designed Ty a gocop al qualified A O and redabilication expens [13).
I oecder (o enbunce the beneficsl effects of 45 Chiin G401 preventon, an
Al Chl aquacke for fall pe in Heng Xong bas te
bcdwuopedbyzmupocmdundmbamanmmm

Koog. To eesmine the Geaaibility and prelim sy offGeacy af ihis de.

week AL Cal exercise group with comrol @oup on balance abality of
akber slully, ser wloct size ol = L1 af the prasscy cutemme (sl
scare ol e Tinelt Balaney Axascanwnt Tood] was spgesond [15]
‘Therefcre, the result of sample sxe cakculxion of the ourent study
suggess thar o sanpee sixe of 15 owder adun partdelpares (offoct
size = 11, 0= 005 power = 05) per group wes oeprnsd foe suffs-
cient power o detect the cifference in terms of the impeovemess of
balance abilicy between particpants n the A Chi exerdse xed contrel
goip Tonsevsivdy, we plios e et 30% momw particpants n
sccount foe potential dropouts. As 2 resalt, 20 older adult parucipants
per group aod weal paticipants of 40 will be recnued Jor the cuvent
shuly,

23 Ourcomes

The fessiality and peeliminary efficacy of the &7 Chi Aguatic
Excrcse Group and @e Land based Exercse Groop will b assessed.
Feasbilicy of the M Chi Agmacc Exertise Group wid be examined

qlu- fitatswly sl gquediaively in e ocoesext af it sl

veloped Ai Cht agquatc sxercee program, the feasibility and inay
efticacy ol tils Geveloped program should be campared to the nod-
tan] Tl -essed] waervise program

T stocky peotoost gims o invedigate 1he fesctedily s pme
liminary efficacy of the A Chi aquatic exercise prograen that was de
velopd by i geceps of A0 (0 end redahilitarion expess in Homg Koog
through » raedomexed coatrolled trisd With reference to the past poot
research, te A Chl aquaric exercise program way be moce feasible and

frednack, suvective exercise experiences and s
tstactien o( o pardeipaces Recousment will be assessed by the po.
porticn of  potentisl  spplicants sl remain inlenested  after
esodoatiation sl being infarmn® aloot the procaluoes af e wink
study. Adherence will be meaaued by means of attendance w exercise
sessions sesd ooanplionee 1 the exeesae styles of the partivipuses in
different groups Retenton will be determined o the atcrition rate s
discontivaation of toe ntervention by differen execcise groupa A

53



TWL Weeg

atrmetaeal assessnent foom wil be wsed o axard Al paakipass
feadbock, All Pamicpanis’ subjoctive cacrclse expecionces and so-
tisfaction witl be mmn-d by » Subjective Eoercios rx;umm.s- Scale
2nd 2 Paielp cion Gx
Addliveeally, prelimcsary eflcsey of the Two> dxienia g,m«p‘ willlae:
idesxified Grough exsmining the mibgaticn of various physical and
psschosogical fadl riss Gciors A sercs of assessment will be cophened
W issew vadous pbysical aed psychological ol dsk factos of the
peeticipanis o 80 lwa saesanenl sescoes (TOR T Pliysicnd fll sk
faztees amessed will imclude dedbilicy, muscle scrength. and canical
A and baleoce Flee@ading will be measirad By the “Stand-wnd’ e
117]. Lowgeer eeaching disieee cepresents beter Pesihiling, Musek:
stirength of the major lower limby musces gromps (e, knee & hip
Jwill be using the well-rec Lafavette macual
outsede Listig syston feg, Mokl D1183) Higher smee repessenls
bewer muszle strength. Chmcal g and balioce asseszmem will be
dune by the Tinetts Balaoce Asszssment ‘Tool [15]), Timed Up & Go
Teses (TURG) |15] and the Bag Balance Scale |3BS) [19). The Tioeri
Ralsoe Assensment (ool seans puil (12 painiy) sed Talsnce (18§ points)
compenents (Le., total scoe of 28 potnts) at the sume dme [10]. Lower
At rvpresents highes dsk o7 Tlling. The TURS rapiias pertisipans
Tz st g from s o, wal 3ot o camfarte e speed, e srcund,
walk bock for 3m, turn scound and then sic down on e char Longer
e 1 the TUSG rep highes visk of faling. The BES
cnnsists ol 1=t tedes (by sesivitiog) awhich participaoes omd e
balance m perfo the wsks and coch wem can be scored 0
to 4 marss giving & maximum tocl scoce of L. Lower score

CRIvEReRTy bt T £
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Floating. 3, Uplilting, &, Foclosieg, 5, Falding 6, Seething, 7, Guh.
atlng, &, Frevdmg, 9, Shilting 10, Acceptiog, 11, Scceptiog with grice,
12, Moundseg, 13, Balarwing, 14, Flowing 15, Neflecsing 16, Sus-

soding, 17, Encrcking, 18, ding, wnd 19, Nurtricg. In the
Landdmasn! Fxervcsn Grangy particgants pectsaxd the 19atyle of Ougn
exercase program of J, Irunk Movements, 2, Badk Estension, 3, Anke
Moevenens, 4, Frooe Knee Swengthening Fxerdse. 5, Sand 1w S (No
Hands). 6, Back Knoe Streegthening Exerclse, 7, Side Hip Stengihening
Foorressar, B Culfl Maises (Na Snmnm] S Tmc I'lxmoc ™ Qnmmﬂ\ 10,
Eoee Bends (No 11, (No sxpeat), 12,
Walking and Tuening Arousd, 13 Sidovsays Waliiag, 14, Hoel Toe
Stending (No Suppeda), 15 Hool Toe Widliog [No Suppan ) 16, One Lag
Standing (No Suppoet), 17, [eel Walking (No Suppoet), 16, Toe
Walking (Ne Support). acd 19, Heel Toz Walking Backwards.,

24 Uam procesang and mabsie

Iegenrian-te-trein (ITT) analysis will be adopsed. Foe the feashciny,
tlal'ﬂ[nw stabsgiey will be weasd 1o ovespare the recriitment, s
and teecdkadk of the p 7 in the fu Cht
Acpatie Fxeviwe Goup aml the l&ll.llusn.l Farreise Group
Tedepaasdent cdests with Le empioged ta ooegare the wares o e
Sutpective Exercise Experence Swale and Patiopant Satsfacion
Questionnaire between the Al Chl Mpaatic Exerdse Group and the Land-
Tusae] Fxprrsor Growip
For d:: prelimizary efficocy, Analysis of Vanance (ANOVA) with
and additenal stacstcal tests, will be usized to

poaser balavee obiling wad dueredoee Rgher cish ol Glling. Psydwlogionl
Fall risk Factors yeoescment wil inchude predimmmry cognitive function,
ety leved, level of depeesson and tear of falling. The Chaese ver
i Mici-Mirc ] State Fxservewtion (MMSF-C) [16] will ke usiad 1
wonmline e Ul peedins iy cogoitive Mmoo at e beginoeg of ainieg
253 screenen g tool. Anxiecy Jeved will be measired by the vakd Chiness
version of the State-Tralt Ansdety Jnventory [20). Higher sooce ree
presenis highes anscety Teved ard thenefore Bighvr risk o fallog, Tl
of Depression will be assessed by the Chinese veeton 4dtem Geramic
Depeesston Scale 1GUS AC) {22). The GLSAC is a relable :nd vahd
pspehoiogicd measurarent of depoesdcn in okba adules and win de-
monstraced to be an exoellent a¥ernative of the |S-cem and 30-item
verska of the Gedawic Depesssicn Scale with good  secsiivity
[SO-TE%] sl spevificily [A5-81%] wsing the e ol Zee mare
1217, Highwr sovew repevsints Tighwr Towel
higher nisk of falling. ‘The Chines: version of the Falls Efcacy Scale
Tnternicional (FES-L(Ch)) [22] will be implemenocd 1o tesess the tear of
Falling. Higher scone sepresencs higher fesr of filing wnd deewfure
higher sl o Ralling.

24 Dwveveawiny

Pacidpants o both Af Chl Aguatie Exertise Group and Land based
Faoriswe Geap will be invitel (o partivipese in their asspeenl groops
Ristown vaercisy srecnes [bont B0 miw esel] twioe per wivk for s oial
of 8 weeks (Fig. 1), All romng sessions will be conducted by twe ox-
perienoad certitied A Chi trainess (AT Chi Auuatic Exeacse Gooup) o
two experienced certfind finess instruoctoes (Land-fased  Exencise
Growp) under the supervisicn of 3 Regsteend Pl:):lml Thesapist in

Invcﬂlylt the within group diltcresees (le. T and T1) 2ol betwoeen
proup Efferences (ie, Al Chi Aquatic Fxercise Group & Land-besed
Exerose Group) tn all physdcal acd psyehovogieal fall nsk tactors e,
Mesctadity, mscle sty avanes o S i gait sl Dalanoe as-
seszmens, anxtety leavel, level of depressoa and fear of faling). We
tould alwo desemmine the Mimmal Clintcally Importan: Differences
IMAD) of the primicy omoeoee meiaures (e g, BES) n arder to heip us
Bowew mune abeul wheder the sterventon can bsul 1o mdusieg 501 nsk
facoees.

. Discssion

Iz is not uncoqumen among cuder addes, both In Hoag Kong and
woelidwidhe, ta gullie Toen T8 amd vavn fallevlal G v el e
quiread Beegitatieasion, Givent the progressivety comibating evileoe in
support the role of aquatic exercises for fall provention m older adults,
anexpartly-desigoed Al Chi aguarie exercise peogaam could peovide an
alterrative exercise chaioe for cldes sdulls who are s rige of falling,
Therefore. our curment stody attempts 0 examine the fzasibilicy and

efficacy of the Al Che aquace exercise program that was
develapedd By oo of AL Chi amd eoludsTiation agueets o Hiog
Koeg. I the results can provide evidence that the &1 Chi aquatic ex-
erclse program & fsasible and can signdficantly migace fall risk facooes
in Hiong Foogs oler sehits with madersie oo high risk af Glling
cvanpannd oy e lakbeeas] Fepnciee peogram, Gw groctiesl & Chi
¥ymee could be dered to be d =t
1 steadad Gl peevention cantine progres of twe Heag Kang's and
e vocldwidhe heslth care system
mcsmngmﬂmusmd\ tsu:unrcpnsmu memsxmmptw
a d trial 1o the licy and

Heng Xong who 15 d o have the profe | calisy ol
Tl Al Ohi aml eeencise spwcinisis D«.rlng e grongy eeerciar sessiog,
p wall practice escher  ni style A Chi acpsatic exercise
programes & yle land-hased Ise program, cepending on

their rndomly acegnnd povp, The Dan ecencise programs were de-
weloped by o gronp of qualifind &0 O sl sfalBistion esperts in
Heng Keng basec oo the Ax Che stvles thar was caginated from 3ir. Jun
Koo ar the Ol Faeecise peogam b pasvent falls o older adults,
respectively. [n the A Ch: Aquatic Exercese Group, pertidpants prace
tised che 19.style aquatic of 1. C 2,

st

predivevury oTicacy ol e vspernly-desigeed Al Chi matic eoencie
program thie was developed by 2 group of Al Chi and rebabilixion
expests i Hoog Kang The result could prosice a foundalon te infeom a
Targe seale and crossavuntey mndominnd coocralbad (rind 1o feder
invesdigate e elfoctivenes of Me & Chi st veentiar peogram fie
preveccion of falls 1o older adule = different countries. Tas cxvent
Aty oy Pweredane with cansidessbie glatal pulidic boatih signilcanoe
a5 the resalts could enb; our v under ling of the
struccural Al Chl aguatic exerdse program with kigh practical
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Effect of Tai Chi Exercises on the Balance, Functional Gait, and Flexibility of
Elderly Iilipino Males

Sheng Chen'”
Cuallege of Physical Fducaton, Chengedn University, Sichwn Chengedu, Clire

*TRTI4591 3@ gl com

Keywords: Ta1 Chi

Abstract: The objective of this study is to evaluate the effect of a 16-vweek Tai Chi Chuan exercise
progrum on the balance, fmctonal gail end si-and-reach Oexability among selected elderly Filipino
males. This rescarch utilized a onc-gronp pre-rest and post-test quasi-cxperimental design. Forty
Lealthy wale Filipiuo respondents aged 53-60 yeurs, with no prior experience or knowledge about
Tai Chi Chuan, were recruited from an wban comumnity in Pasay City, Philippines. All of the
respondents participaled n a 16-week exercise progruom lhat was held three lnes a week every
morning. Balance, fimetional gart and sit-and-reach flexibility were measured at the beginning and
the end of the Tai Chi Chuan exercise wiervention. This study showed that Tat Cli offers potential
Lenefits to the elderly males in terms of balance and other physical functions. Improvewenrs weie
evident 1 functional balance, guil and flexibihy. The study proves thal Tar Chi should be an
alternative method for elderly males to slow down the normal decline in balance, gait perfonmance
and physical Qexibility,

L. Introduction

Tai Chi Chuan (Taijiquan) i1s & healing martial art that combines marmial arts movements with energy
circulation  Xoowsn as qui o clu, breathing, and siretcling Techniques [1]. Originally developed for
sell-defense, tai ¢li has evolved into o graceful form of exercises that's now used for stiess reduction
and a vanety of other health conditons (Mave Chme, 2015). As a proven life-prolonging, heahng,
and rejuvenating exercise, Tai Chi have been fonnd to be ideal for older people (Liang and Shu, 2005;
The Telepraph, 2012). Researclers found that older people who repularly performed (e traditional
Clinese wind and body lechmique were less likely to sufler health problems aud were physically
stronger {Yeh, Wang, Wayne,Phullips, 2008). Tar Chy 15 1deal for the elderly as 1t 1s a low-nnpact,
slow- maorion exercise in which a person moves while breathing deeply and namally, thus, focusing
one's allention ou bodily sensations, which is sunilar o some kinds of meditation (Hurvard Healthy,
2015). In addition, Tui Clu has been proven o be beneficial in lowenng certain 13sks at older
people are most prone to. Such 1s the case for their vulnerability to falls which has been an important
cause of morbidity among the eldetly (Santos. da Silva, de Pinho, Gautério, Pelzer. and da Silveira,
2012). Saulos el al. (2012) added thal one of the most nnporlanl physiological faclos for [alls 15
mmpamwed balunce. Many [actors contribule 1o poor balauce, ncluding reduced strength, Qexibilay,
and sensonmotor coordination as well a3 delayed mformanon processing (Yu and Yang, 2012)

There are several cross-sectional and experimental studies proving how Tai Chi benefits the
elderly by mmproving therr balauce and physical Glxess. In 2002, Yu and Yang found that L Cla
improved the balance aud other physicul fmelions such as Oexibility and reaction e of elderly
male subjeets. The positve cffcer of Tar Chi on balance were turther supported by the smdy of
Konig, Galarza. Goulart, Lanferdini. Tiggeman. and Dias (2014). Their study saw significant
iwprovement i balance through different evaluation wethods after thuee and six months of Tai Chi
mlervenlion umoeng eldaly women. o au even earlier study, Li, Haumer, Fisher, and MeAuley (20041)
found that older peaple who practiced Tar Chi performed significantly hetter compared to non-
practitioners. In addition, while both groups in their study exhibited deterioration i functional

Copyright © 2019, the Aulboes, Publiched by Atz #ress.
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bulance measwes during posl-mitervention follow-up. the Tai Chi moup showed a significaully
slower rate. Other shidics proved the benefits of Ta1 Chr among clderly people by sigmficantly
improving different health indices such as blood pleasure (Yeh, et al., 2008) and cognition {Chang,
Tsal. Beck, Hagen. Tuff. Anand, Roberson, Rosengren, and Beuscher, 2011} The findingsofthese
studies supporl the bealth benelits of Tai Cht as a for of exercise awong eldetly men aud women.
Whale most shxdics have focused on cvaluating Tar Chi through balance tests, this study aimed to
firther support Tai Chi's positive effect on other factors such as flexibility and functional gait that
may atfect balance

The objective of this study was o evaluate (he effect of 4 16-week Tai Chi Chumn execise
program on the balance, functional gait, and sit-and-reach tlexibihty among sclected clderty Filipino
males. In due course, it is hypothesized that the Tai Chi Chuan intervention conducted three times a
week for one hour per session i a span of 16 weeks was sufficient to produce positive changes
mnoug e trgel respondents balunce, fuxtionnl gait, and Jexibility.

2, Mcthods

2.1. Research Design and Sampling

This research ulilized a one-group pre-lest and post-lest quasi-experimental design. Forly male
Filipino respondents aged S5-60 years, with no prior expenence or knowledge abonr Tai Chr Chnan,
were teciuited from an wiban comununity in Pasav City, Philippines. The exclusion critenia included
the presence of health problems such as cognitive inpaioments. sviptomatic cardiovascular diseases
al oderale exertion levels, poorly controlled hyperlension or symplomatic orthostate hypolension,
other neurological disorders, peripheral nenropathy of the lower extremities, crippling arthrins, and
wetastatic cancers. In addition, the respoudents were not laking any medications that could affect
their balauce. All of the respondents were asked to refrain frow changing their daily lifestyle routine,
Informed consents were oblmned fom the respondents afler thoroughly explaming the objeclives
and procedures of the study, including the benefirs and risks of participation

2.2, Excrcise Interyention

All of the respondents puticipated in @ 16-week exercise program that was Leld tuee ties a week
every moming. Each Tan Chi Chuan exercise session lasted 60 mmules. A certified T'm Chy Chunn
instructor with one assistant facilitated each session in which the 24-postre simplified Tai Chi
Chuan was sultlized. In each session. the Grst 10 munutes were dedicated for wintu-up exercises, the
next A0 muinutes were for the wain Tai Chi Chuan exercise, and the concluding 10 winutes were
reserved  for cool<down excreises. Correet body positonmg, joint angles, and  form-to-form
transitions were constantly monitored during the sessions.

2.3, Oulcome Measures

Balance, functional gait, aud sit-and-reach Qexibility were measured al the beginumg wd the end of
the Tar Cin Chnan exereise mtervention. While finctional gait and flexibility have been idenhfied as
conrriburing factors to balance, all three are importanr factors thar have been associared with risk of
falls amoug the elderly (Yu and Yang, 2012; Kouig, et al, 2014).

2.4, Balance

Fimctional halance among the clderly respondents was cvaluated using the Berg Balance Scale
(BBS). It is based on 14 items commeon to everyday life. The maxinun score that can be achieved in
thts scule 1s 56 and euch ilern has un ordinal scule cousisling of fve oplions runging fum 0 o 4
poinls according lo the level of difficulty {the higher the score, the better the balauce). The test s
simple, casy to administer, and safe for the evaluation of clderly subjeets. (Berg, Wood-Dauphinée,
Williams. and Gayton, 1989, Mivamoto, Lombardi, Berg, Natour. and Ramos, 2004)

2.5, Funclional Gait

The “twed up snd go’ test (1UG) 15 a stnple, quick aud wadely used chinical performance-bused
measure of lower extremity function, mobility, and fall nsk (Herman, Giladi. and Hansdortt, 2011).
TUG is one of the mote comuwonly used ¢linical tools for quantifying gait. dvnamic balance abilities
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and fall nsk. In tos study, TUG was matuly vsed o weasure functional gail. It s a suuple test in
which the clderly respondents were asked to stand up from a cham (resting posihion), walk & distance
of three meters and then return to the chair and sit again (with their backs on the backrest) The
respondenrs weere instucted to perform the task safelv and as quickly as possible and their
performamces were aualyzed by counting the tme they needed o complele e test (Kowg, el al.,
2014). Before cach test, a faismhanzation protocol was conducted so as to ensure safety and acourate
resulrs.

2.6, Sit-and-Reach Flexibility

Sil-and-reach Qexibility was weasured using a sit-and-reach apparatus. The evalualion prolocol was
patterned with the stdy of Yu and Yang (2012). All of the clderly respondents were asked to sit on
the floor with their legs stretched out forward and their shoes removed. Both kuees were locked and
pressed flat 1o the tloor (the resrer assisted by holding them down) With the palms facing downward,
the subjects reached forward along the measwuing line as for as possible and held thal posttion for
one or two sceands while the distance was recorded in centimeters. The subjects were tested rwice,
and the betrer results were nsed.

2.7, Statistical Analysis

Descriptive Stulislics was used (weighled mean) for the elderly respondents for both the pre anxd
post-test measures. Inferennal stanistics, speerfically, pared t-test was nsed i finding out the effeer
of the Tai Chi Chuan exercise ntervention by identifying if there was a significant difference in the
oufcome measures between the pre-test and the post-test. The level of significance was set at p =
0.05.

3, Results

Tigure | presents the wmean of the ouicomes measue pertaining 1o balance pre- and post-intervention
Aller the 16-week Tai Cla Chuan exercise intervenlion, fmetional balance sipmficantly inproved (p
-0.02)
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Figure | Cotpaison of functional balence before and aller the 16-week Tai Clia Chuan intervention

Tigure 2 shows fhe mean of fhe outcome measure peraining to funcrional gait pre- and post-
intervention Functional gait, which was tesred using the Timed Up & Go rest, is statistically better
afler the respondents underwent the Tl Chi intervention {(p = 0.00).
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Figure 2 Comparison of Ometional gt before and afler the 16-week Tar Ch Chusn mtervention

Figure 3 illnsmrates the mean of the outcome measure pertaining o flexibility pre- and poss-
wtervention. Afler the 16-week Tar Cht intervention, the sit-and-reach fexibility of the respoudents
significantly improved (p = 0.02).
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Figure 3 Comparison ot measure of flexibility before and after the 16-week Tar Chi Chuan
intervention

4. Discussion
This study shows thar Tai Chi offers potenrial benefirs ta the elderfy in terms of balance and other
physical functions. Iwprovemsnts were evident  functional bulance, gail, aud Jexibility. Tai Cla
Chuan or Tai Chi 1s a widely practiced Chinese marhal art. It consists of a serics of posturces
combined m slow, smooth, graceful movements and 15 considered a low intensily exercise thal 1s
claimed ro develop balance, coordination, and help maintain strengrh and emotional health (W,
2002).

Balance 15 a required component m the exceuhion of postural control. The capacity to mamtam
balance deereases with age which results 1 an increased nisk of falls and frachires among the elderly
{(Nicken, 2010), These findings suggest that Tai Chi exercise may positively influence balance
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abilities mpoug older males during the course of 16 weeks of tainine, Furtbennore, Qexibility is an
mmportant factor in mamtaiming halance. One possible explanation for this finding 1s that ‘Tai Chiis a
mind-body practice that combines meditation with slow, gentle, graceful movements. It is considered
a complex, multi-component intervention that regrates physical. psychosocial, emotional, spiritual,
and bebaviowal elements (Wayne, et al., 2011) and fealuwes constant swiuging, shifling, and wwroug
m all dircenions, meluding left. nght. torward, and backward. This activity requires a high degree of
concentration and coordination berween mind and body and among the different body parts. The
motor system, the pervous system and the proprioceprive systems are all mobilized during Tai Chi
LXEICLSE,

The results of this study proved that Tai Chi could mmprove the ability to stay balanced and
increase muscle strengrh and flexibility. Moreover. it was also found out that Tai Chi is a form of
exercise that can improve the flexibility of the body and mind, as well as adjust breathing. and can
merease the coopennlion awong the bands, eves und whole body vath the miud. Ta: Chi can boost the
control ot the mind on the body and imprave the reaction capacity of the respondents. This study
shows that the respondents who were subjected 10 Tai Clu for 16 weeks possessed better trunk aud
bamstring flexibility thau they experienced during their previous sedentary lifestyles. This finding is
confinoed by the Andings of Lun el al. (2012), who reporled sigmificanlly superior perfonuance
among older Tar Chi practitioners with more than 10 years of experience than thewr sedentary
counterparts with respect to hip joiut fexibility, as weasured by their stand and reach test scotes. Lan
et al, et al (2015) found out in their study that the maintenance and development of levels of
fexibility closely related lo bulance are mmportant components of a general health enhancement
program during the aging process,

Similaly. Clyu, et al. (2010) also found out in their study that Tar Cli exercises wcorporate
whole body exercises and some isotonic exercises. Petforming Tai Chi exercises cau Lelp build
muscles on the back and the lower lunbs, which can subsequently inerease muscle strength. On the
other hand, Taylor, et al. (2012} discussed ahout the steps of Tai Chi which focus on the exchange
between deficiency aud excess. The so-called “deficiency and excess' (Xu Sl in Chinese) s the
proportion of the body weight excieted on the feet, the fool that withstands wore body weight is
referred to as ‘excess,” and the foot wath less body weight s referred to as ‘deficieney.” “The
exchange herween deficiency and excess’ actnally refers ro the change of body weight between each
fvol. This theory [ully etphasizes the capacity 1o control the distiabution of the body weight and
adjust the peshues. Wit the guidauce of this theory axd cooperation of a series of wovernents made
while standing vath a single leg. standing with two legs. or standing with the other leg, the capacity
of the elderly ro stay balanced and adjust their steps is improved

Ihe resulls mndicete thal, aller the 16-week wlervention pertod, luuclional gait, which was tested
using the Timed Up & Go test, 3s statistically better afler e respondents underwent the Tai Cla
mtervention (p = 0.00). Morcover, the sit-and-teach flexibility of the respondents also sigmficantly
improved (p — 0.02). It is worth mentioning that the value of the gait speed of the respondents at
the baseline m the present study were consistent with those reported m a previous study (Mald,
2007). Wayne el al. (2013) reported that the gail speeds [or healthy adults lave beeu shown o
range from 1.05 te 1.43 m's. Reductions m gait speed, smride length, ranges of motion, and force
momentm in hip and Xoee joints are copunon in older adulis |34.35236) In particular. the
reduction m feely selecled gail speed 15 un wdicator of risk of fulls [37]. Previous studies have
shiown thal the kinewatic paramelers of the kuee and anlde jomis have a positive relalionship with
gatt specd (Kirkwood, et al., 2007). In parhienlar, Kwon, ct al. (2015) toind that herween the pre-
swing and the nud-swing, the peak values of the flexion and the external rotation of the knee joint
und the peak values of the plantar-Mexion of the ankle joml sygificantly nereased wiath the
merease of gail speed.

Meanwhile, a large mumber of studics have shown that srength tramig programs have a
beneficial impact on gait efficacy (Lamoureux et al., 2013), includivg slowing down the decline
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1 gail funclion due lo age. However, with regard to hip fexibility, a few studies have shown that
the stretching trammg program s better than the strength traming program to retard the normal,
age-related contraction of the muscle groups of the pelvis and hip. like the gluteal and rotator
{Chrisniansen. et al., 2008). The resnlts of the smdy indicate thar the |6-week helped in improving,
the bulauce, fmctional gail, and sit-and-reach Qexibility among selected eldecly Filipine males.
This probably 1s associated with the “Loosen Waist and Hips (Song Yao Song Kua)™” mndehne of
Tai Chi. Trom a mamial arts standpeint, when the waist and hips are loose, the power generated
by the lower limbs can easily be transmirred o the arms. To adhere to this principle, the npper
body must be upright und the stauce must be comwlortable, which way be elfective in nuproving
the flexibility of the hip and ankle. Lastly, the Tar Chi pattern ieludes many movements, which
require people to go down on their kuees and their waists. this is good for many joiars because it
increases the movewenr of the joints and improves flexibility {Lelard, etal, 2010},

However, psychological gains fom Lar Chi have been detwonstrated only in the elderly, und there
15 a need therefore to cstabhish benefits in yonnger age cohorts for whom bhalance 15 scldom
problematical. In general, there is a paucity of research on the enefits of Tai Cli for the non-eldetly
population, possibly because of the unwarranted perception that Tai Chi is an exercise appropriate
only for the elderdy.

5. Conclusion
In conclusion, Tai chi is effective in nproving balance, functional gait, and sit-and-reach
(exibility wmong selecled eldaly Filipmo males. Therefore, the Tar Cli Chumn mlervention
conducted three times a week for one hour per session in a span of 16 wecks was sufficient to
produce positive changes aong the targel respondents” balance, functional gait, and dexibility.
Given the results of the study, it should be thought of as au alternative wethod for older adults to
slow down the nonmnul decline in gant perfonnance and physical Oexabibiy. Fulure studies should un
a similar randomized controlled frial with a large sample size to confinn the heneficial etfects of Tai
¢ld on gail paramelers and wusculoskeletal Qexibility mw different populations such as healthy fermale
older adults, and those older adults wit high 1isk for fals aud those inflicted witl disorders like
Parkinson’s discase and peripheral neuropathy.
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This study aims to investigate the effects of Tai Chi Chuan (TCC) and brisk
walking (BW) on balance and training duration for the two exercises to signifi-
cantly improve balance. A total of 48 elderly women were randomly divided into
three groups. The TCC and BW groups completed a 60-min intervention training
program with five sessions weekly for 16 weeks. Single-leg standing balance was
tested every 4 weeks. Results showed that all the variables with eyes open
mmproved on the eighth week (p<.05) in the TCC group and on the 12th week
(p<.01)in the BW group. All variables with eyes closed improved on the 12th
week (p < ,01) in the TOC group and on the 16th week (p <.03) in the BW group.
The results showed that 12 and 16 weeks of TCC and BW. respectively were
essential to improve balance with eves closed among the women aged 60-70 vears

Keywords: aging, balance control, fall, intervention
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Approximately one of three people aged 65 years and older fall at least once a
year, and half of them experience multiple falls (Davis et al., 2010). Falls cause severe
injuries in the elderly, especially postmenopausal women with osteoporosis: such
injuries include soft tissue injury, fracture, and brain trauma. which can result in death
(Konuk, Kibar, & Ergin, 2016). Decreased balance with single-leg stance (SLS) wis
found to be a significant pradictor of falls (Enderlin et al., 2015). Falls during SLS,
such as stepping over obstacles and climbing stairs, were reported to account for
approximately 50% of falls in this population (Novak, Komisar, Maki, & Femie,
2016). Balance abality is related to mobility, vision, muscle strength, and propriocep-
tion (Enderlin & al., 2015); however, the elderly experience a significant decline in
argan function, such as poor eyesight, ankle and knee joint proprioception, and muscle
strength, This decline in organ function that comes with aging might reduce the ability
of older adults to balance with SLS and could increase their risk of falling (Huang &
Liu, 2015).

Balance ability should be improved o prevent falls and injuries in the elderly
(Kathiresan, Jali, Afiqah, Aznie, & Fidieyana, 2010). Moderate acrobic exercise
positively affects the balance ability of older adults (Dixit, Maiya, Shastry, &
Guddat, 2016). Tai Chi Chuan (TCC), a traditional Chinese exercise form known
forits slow and graceful movements, has become one of the most popular exercises
in China (Chan et al., 2016). Some evidence indicates that short- and long-term
TCC exercises can improve the body balance of adults and patients (Kim, Kim, &
Lee, 2015: Li et al., 2012; Scianni, 2015; Song et al., 2017; Tsang, 2013; Zhou
et al., 2015), Furthermore, regular TCC exercise can enhance joint kinesthesia
(Chang et al., 2016: Zhang. Sun, Yu, Song, & Mao, 2014), lower extremity muscle
strength (Xu, Hong, & Li, 2008), and neuromuscular reaction in elderly women
(Sunctal., 2016; Wang, Xu, & Li, 2017). Brisk walking (BW), with its speed being
higher than that of normal walking, is one of the most common moderate aerobic
exercise forms with 40-59% maximal oxygen intake (Murtagh, Borcham, &
Murphy, 2002). BW is recommended to all age groups as an exercise that requires
minimal special skills and facilities. Although a number of studies have indicated
that BW can enhance static and dynamic balance that reduces fall risk among
elderly adults (Okubo et al., 2015; Paillard, Lafont, Costes-Salon, Riviére, &
Dupui, 2004), other studies have yielded inconsistent results about the positive
etfects of a 10-week BW intervention on static balance ability (Gdba et al., 2016).

Regular TCC exercise could improve balance control, but the essential training
duration for improvements remains unclear. Moreover, the few studies on the effects
of BW on balance ability in the elderly have shown contradictory results, The
present study aims to assess the training effects of TCC and BW exercises on balance
ability and to identify the ideal training duration necessary for the two exercises to
significantly improve balance. We hypothesize that TCC exercise is more efficient
than BW exercise in improving body balance in SLS under two visual conditions.

Methods
Study Design

A randomized controlled trial was designed to compare the effects of TCC and BW
exercises on balance with SLS during a 16-week training program. Both TCC and
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BW groups participated in a 60-min moderate-intensity intervention exercise for at
least five sessions weekly for 16 weeks. Balance ability was tested at the bascline
and on the 4th, 8th, 12th, and 16th week.

Recruitment of Study Participants

A total of 48 eldedy women (aged 60-70 years) were recruited by means of
advertisements in newspapers and leaflets and through community advocacies in
Jinan, Shandong Province, China. The exclusion criteria are as follows: any regular
exercise expenience: falling history: and cardiovascular. neurological, and musculo-
skeletal diseases. The application for human ethics and informed consent forms was
approved by the medical ethics committee of Shandong Institute of Sport Science.

Randomization

After baseline assessments, all participants were randomly divided into TCC, BW,
and control groups with the use of permuted block randomization at a ratio of
1212 1. The randomized list, sealed in an envelope, was provided to the researcher
before implementing the intervention.

Intervention

In the first 3 weeks, the partucipants were individually instructed about the 24-form
TCC exercise by a qualifiecd TCC master. Each session included a 10-min warm-
up, a 20-min training on new movement forms, a 20-min review of leamed
movements, and a 10-min cooldown. The participants then practiced under the
supervision of a master for the next 13 weeks. Each session included a 10-min
warm-up, a 40-min TCC exercise, and a 10-min cooldown.

BW is defined as walking at a speed of 1.79 m/s in an indoor track (Murtagh
etal., 2002). The participants in the BW group walked at a speed perceived to cause
breathing to accelerate and the body to warm-up and sweat (Gaba et al,, 2016). The
pace and speed on a pedestrian road were set by the professional instructor. The
walking duration increased from 10 w 40 min over the first 3 weeks, It was then
maintained at 40 min for the next 13 weeks. Each session consisted of a 10-min
wam-up, i 40-min BW exercise, and a 10-min cooldown.

The control group was organized to watch TV programs, read newspapers, or
attend health education lectures with the same schedule as the other two groups.
However, they were prohibited from engaging in any regular exercise and allowed
0 maintain their own dietary habits.

Measurements

The measurements in the present study consisted of foot pressure plate and SLS
tume measurements. SLS tests, with an internal consistency reliability ranging from
0.95 to 0.99 (Franchignoni, Tesio, Martino, & Ricupero, 1998), have been
extensively used to assess balance and exercise among the elderly. Both measure-
ments were completed in a quiet testing room in the morning,
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Foot Pressure Plate Measurement

Balance tests were performed with a foot pressure plate (RSscan for 2D balance
with a 0.5-m system, Belgium; Hijmans, Zijlstra, Geenzen, Hof, & Postema,
2009). Each participant was asked to stand barefoot with the dominant leg in a
comfortable self-chosen stance facing forward on a plate; the dominant leg is
described as the preferred leg for kicking a football (Gribble, Tucker, & White,
2006), as motionless as possible. The other leg was fixed at 90° with the hip and
knee joints flexed and both arms relaxed at the sides of the body. Two standing
conditions were randomly tested: in one condition. the participants were asked to
stand on a single leg for 22 s with their eyes open (i.e., SLS with eyes open, SLO)
and looking straight ahead at a dot on a wall 2.5 m away (Nilsson, Ageberg,
Ekdahl, & Encroth, 2006); in the other condition, they performed an SLS for 12 s
with their eyes closed (ie., SLS with eyes closed, SLC: Gerbino. Griffin, &
Zurakowski, 2007). The trial failed if the supporting leg moved or the nonsupport-
ing leg touched the floor. Three successful trials for each S1.O and SLC were tested
after the procedures were familiarized. The time interval for breaks was 1 min
between two consecutive rials. All measurement procedures were performed
under the supervision of a technician.

The data were sampled at 17 Hz and low-pass filtered with a cutoff frequency
of 6 Hz (Butterworth: Hijmans et al., 2009). The data from first and last seconds in
the trial were not included in data analysis. On the basis of the displacement of the
center of pressure (COP), all outcomes were calculated o assess postural steadi-
ness (Prieto, Myklebust, Hoffmann, & Lovett, 1996: Figure 1). The maximal

30+
~SLC

5o —sLOo
10 -
o
-10 -

=20~

COP (mm) in the AP direction

30 - A A ! A A |
-30 -20 -10 0 10 20 30

COP(mm)in the ML direction

Figure 1 — COP wajectonies of SLO and SLC for a representative participant. COP =
center of pressure; SLO =SLS with eyes open; SLC = SLS with eyves closed; SLS =single-
leg stance; AP = anterior—posterior; ML = medial-lateral.
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displacements of COP in the anterior—posterior (AP; D-ap) and medial-lateral
(ML; D-ml) dircctions, as well as the total length of the COP trajectories (Lng) and
the 95% confidence ellipse arca of COP movements (Area), were derived (Prieto
et al., 1996).

SLS Time Measurement

This measurement procedure was similar to the foot pressure plate measure. The
participants were asked to stand on the ground with their dominant leg in SLO and
SLC and with arms positioned along the sides of the body. The participants
performed SLO and SLC three times, and the set with the longest duration was
selected for analysis, A I-min interval was provided as a break between two
consecutive trials.

Statistical Analysis

The software SPSS 17.0 (IBM, New York) was used for data analysis, and all the
variables were presented as mean + SD. The variables of five measurements were
named week,, weeky, weekg, weeks, and week, g in this study. One-way analysis
of variance (ANOVA) was used to compare the ditferences of the demographic and
baseline variables across the three groups. Dunnett’s T3 was chosen for post hoc
multiple comparisons for nonequal homogeneity of variances. Bonferroni method
was selected for equal homogeneity of variances., Two-way repeated-measures
ANOVA was used to determine the effects of different groups and time durations,
as well as their interaction effects, on the measurements. If any significant main and
interaction effects were found, then the Bonferroni method was conducted for post
hoc comparisons. The significance level was set at .05.

Results

Baseline Characteristics

A total of 50 persons were screened for eligibility; 48 were deemed qualified and then
divided into three groups. A total of 36 participants (12 in the TCC group, 13 in the
BW group, and 11 in the control group) completed the entire 16-week study.
Furthermore, 64 attendance sessions out of 80 (80%) were required for cach participant
in the three groups. Twelve individuals dropped out because of health reasons (7 = 2),
Jow attendance rate (n = 6), lack of tme (n=3), and no reason (n = 1). No statistical
difference in baseline charactenistics was detected among the three groups (Table 1).

Balance Ability With SLS

Asshown in Table 2, in SLS with eyes open, two-way repeated-measures ANOVA
showed significant group effects, time effects, and Group x Time interaction
effects. No significant difference in all the variables was observed among the
three groups at weekq. In weeky, significant within-group differences in all the
variables were observed in the TCC group. The same differences were observed in
the BW group in week;s. The detailed post hoe statistical results are as follows:
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Table 1 Baseline Characteristics of Participants
TCC Group  BW Group C Group
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(n=12) (n=13) (n=11) F [
Age (vears) 64.12+3.21 63.26 £2.20 65.36 + 4.31 0712 4%
Weight (kg) 62.81 £8.37 62.00+7.49 6263+£721 0.0M 996
Height (cm) 15756545 15850440 15645443 2607 089
BMI (kg/m’) 25.12+3.19 24.69+2.97 26.21£382 0617 546

Education (vears) 6.83+0.83 7.15+0.80 7.27x0.79 0926 406

Nore. Data are presented as mean = 8D. TCC = Tai Chi Chuan; BW= brisk walking: C = control;
BMI = body mass index.

balance ability significantly increased by 57.6% (TCC in weekg) and 35.3% (BW
in week 13) for Time and decreased by 40.2% (TCC in weekg) and 42.5% (BW in
weeks) for D-ap, by 45.2% (TCC in weeky) and 35.4% (BW in weeky) for D-ml, by
39.7% (TCC in weeky) and 28 8% (BW in week,,) for Lng, and by 65.3% (TCC in
weekg) and 71.0% (BW in weekg) for Area relative to the bascline, respectively. No
significant change from the baseline was observed in the control group. Significant
differences in all the variables were observed between the TCC and control groups
in weeky, whereas these differences were observed between BW and control
groups in week;.

As shown in Table 3, in SLS with eyes closed, two-way repeated-measures
ANOVA revealed significant group effects, time effects, and Group xTime
interaction effects. No significant difference in all variables was observed among
the three groups at week,. Significant within-group differences in all variables were
observedin the TCC group in week 1> and in the BW group in week 4. The detailed
post hoc statistical results are as follows: balance ability significantly increased by
94.3% (TCC in week2) and 101.5% (BW in week,e) for Time and decreased by
31.7% (TCC in week;») and 30.0% (BW in weeky) for D-ap, by 20.2% (TCC in
weekg) and 26 8% (BW in week ) for D-ml, by 36.4% (TCC in weeky) and 38 8%
(BW in weeky) for Lng, and by 42.8% (TCC in weekg) and 38.1% (BW in week,,)
for Area from the baseline. respectively. No significant change from the baseline
was observed in the control group, Compared with the control group, significant
between-group differences were found in Time (TCC at week;; and BW at
week o), Lng (TCC at weeky and BW at week,), Area (TCC at weekyq), and
D-ap (TCC at week» and BW at weekg).

Discussion

The results of the present study, which support the hypothesis, showed that the
variables of balance ability, D-ap, D-ml. Lng, Arca, and Time significantly
improved in the TCC and BW groups after training, The balance ability in the
control group remained unchanged dunng the 16-week experimental period,
thereby indicating no learning effects on the balance test. Thus, both TCC and
BW exercises can improve balance under SLO and SLC via intervention training.
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This finding is consistent with those of previous studies (Maciaszek & Osinski,
2012; Won, Kim, & Oh, 2015). A previous study (Zhou et al., 2015) found that a
24-week TCC exercise can significantly reduce total, AP, and ML COP sway paths
in clderly women. In another study, poswral stability with eyes closed was
significantly improved after a 10-weck BW intervention among the elderdy
(Gdba et al., 2016), whereas in the current work, significant improvement was
found after 12 weeks. The difference in age (63.2 vs. 55.9 years) might lead to
differences in testing results. Another study (Li, Xu, & Hong, 2008) showed that a
16-week intervention failed to improve the testing scores for SLC. The difference
in training frequency might be another factor leading to difference in testing
results.

Several factors may improve balance ability after regular TCC and BW
interventions. Muscle strength, proprioception, and the neuromuscular reaction
ability of low extremities play important roles in controlling body balance
(Jacobson, Chen. Cashel, & Guerrero, 1997). TCC intervention reporntedly in-
creases the muscle strength of knee flexors and extensors (Xu et al., 2008) and
could decrease neuromuscular reaction time in the rectus femoris/semitendinosus/!
anterior tibialis/gastrocnemius muscles (Sun et al.. 2016). Regular TCC and BW
interventions could also decrease ankle kinesthesia threshokl (Zhang et al., 2014).

Our data indicated that 12-week TCC and 16-week BW exercises could
improve balance ability, respectively, To enhance bady balance for preventing
falls. the elderly must persist in doing exercises for several months. Moreover,
TCC exercise may be more efficient than BW in improving balance ability with
SLO (TCC after 8 weeks and BW after 12 weeks) and SLC (TCC after 12 weeks
and BW after 16 weeks). The more efficient improvement of balance ability in the
TCC group than in the BW group could be attributed to the characteristics of the
movements involved. The TCC exercise emphasizes a large shift of the center of
mass, long durations of SLS, large ankle and knee joint range of motion, and
repeated concentric and eccentric contractions of lower muscles (Mao, Hong, & Li.
2006). In addition, a study indicated that the greatest pressure- time integral regions
during TCC movements are the great toe and first metatarsal head. By contrast, the
greatest pressure—time integral regions during walking are the second and third
metatarsal heads (Mao, Li, & Hong, 2006), The cutaneous afferent information
from the great toe plays an important role in postural control (Tanaka, Takeda,
Tzumi, Tno, & Tlukube, 1999). A study found a negative relation between plantar
pressure and cutaneous sensation threshold of the great toe (Nurse & Nigg, 2001)
from cutancous mechanoreceptors located on the plantar of the feet, which could
detect pressure and skin deformations and provide somatosensory information for
the body (Yiimin, Simgek. Sertel, & Ankarali, 2016). Thus, when the plantar
pressure in the great toe is high, the cutaneous sensation is highly sensitive.

Our study showed that the periods to improve balance under SLO were shorter
than that under SLC (8 vs. 12 weeks). Vision is one of the most important
information input systems contributing to postural control. Clear and precise vision
could provide the accurate and necessary spatial location information to the central
nervous system. This information on upright posture serves as etfective feedback
in moderating balance control to prevent falls (Stumieks, George, & Lord, 2008).
Compared with that in the eyes-open condition, the COP sway area under the eyes-
closed condition increased at approximately 30% while standing on a firm surface
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(Lord, Clark, & Webster, 1991). Postural control ability under SLC could be more
difficult than that under SLO. Thus, long periods maybe necessary to improve
balance ability under the eyes-closed condition. The authors speculate that visual
conditions could be the main reason for the different periods necessary to improve
balance ability under such visual conditions.

Our data also showed that balance control improved better in the AP
direction than that in the ML direction in the BW group. BW exercise enhanced
balance control more than the TCC did in the AP direction. First, BW was more
effective in decreasing maximal displacements with SLC in the AP direction
(after 8 weeks) than in the ML direction (after 16 weeks). The differences can
be associated with the information input system. The standing balance control
sway without vision relied on the joint proprioceptive feedback and increased by
20-70% relative to that under visual feedback (Lord & Dayhew, 2001). The
kinesthesia threshold of the plantar—dorsal flexion in the AP direction was
significantly lower than that of inversion-eversion in the ML direction
(Zhang etal.. 2014). Moreover, a study found that the ankle joint proprioception
in the ML direction failed to significantly improve during a 1 6-week BW exercise
program (Zhang et al., 2014). Second. in our study, the D-ap in the BW group
with SL.C significantly decreased earlier (TCC vs. BW, 12 weeks vs. 8 weeks)
than the TCC group. These results indicated that the balance improvements in the
AP direction of the BW group were more efficient than that of the TCC group.
The different movement characteristics between the TCC and BW exercises
might lead to a discrepancy in intervention effects on postural control. Different
postural control mechanisms were found in the AP direction compared with those
in the ML direction. Balance stability was primarily controlled by the “ankle joint
strategy™ in the AP direction and the “hip joint strategy™ in the ML direction
(Corrigan, Cashman, & Brady, 1992). Walking movements included the ankle/
knee joints flexed and repeatedly extended in the sagittal plane. However, ankle
joint movement was multidirectional in the TCC exercise, This special uniaxial
movement characteristic of BW may help enhance the musculoskeletal system
function (muscle strength, neuromuscular reaction, and proprioception) in the AP
direction.

The present study has two limitations. First, only female participants were
recruited. Thus, further study should explore the effects of TCC and BW on the
balance ability of eldery men, Second, only 36 participants completed the entire
16-week study. so the findings of this study should be interpreted with caution.
Further studies with large sample sizes should be required to determine the effects
of TCC and BW interventions on balance in elderly.

Conclusion

The 12-week TCC and 16-week BW interventions could improve the balance
ability of elderly women. Compared with BW, TCC is more efficient in improving
the body balance ability under SLS. Moreover, improving balance ability under
SLS is quicker with vision than without vision. Thus, adequate periods of TCC and
BW exercises are essential to improve the balance ability of elderly women,
especially with their eyes closed.
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Purpase: This study aimed to investigate the effectiveness of Tai Chi Chuan [TCC)
an foar of morement. prevention of falls physical activity, and cognitive status in
alder adults with mild cognitive inpalrment.

Design ard Methods: This controlled rial veas conducted with 20 particpants in the
intervention group, and they did exeroses for 35-40 mndsession, twice a waek far
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ok e e s Finding: The posttest scores of the scales indicated that the scores of copnitive

adaptations, bring observant, and changes in leve! subscales of the fall behavioral
stale in the older adults who dd Tal Chi exercise in the intervention group sig-
nificantly increased (p< 011,

Practice Implications: The nursing home provider can salely manage TCC exercise
interventiors for alder sdults with MCIL
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Aslorg s thevalue of Impradng cognit e bealth znc prevanting
Fals in the elderhy hes incressed workiwide, MCI hes sttracted sig-
nrkant attescion from researchers, Howeyer, there bas boen na
stuchy wxamrirg the wfectiverass of exertise programs, such as TCC
an fza at masemant, prevertian o fals and cagritionin paogle with
MClin the Turkish population. Furthermore. A research study has
hghlighted that there are gwsical inaczhity and loa oweds of regula
wxercise in oloer acults in the Turkish populticn”” Thersfore, « s
Perodbly cruchid ta wderstand better B rale of Tal Chi everzise in
cegniive and physical health in the Turkish populatior. This study
dmed ta imestigate the iffectiverass of TCC oo %0ar of mowmess,
prevention of falls, ohysital acbvity, and cognrive stotus in clde
adudts with MCL

|ypotheses of the stucy

(0 | TCC exmrcise offects cn the preventen of fals in older adults
vath MClin the Turkdsh papdaticn?

12 |5 TCL exzroze eectve on physical activizy and fear of move-
e i clder adults with MO

2 1= TCC exercise offective an cognaiee adogtxions n older acults
vith MCR

2 | METHODS
21 | Study design

Ihe presert stucy wes 3 randomized corvrol tral conductad with
predest, postiess, sonl controd-gram desgn

2.2 | Sample and setting

This stucy was conductad In a rursing home locatad In Turkey.
Sepwnty-nine akier adults live in this rursicg hame The mini meral
state cxairation  IMMSEL"  Montreal cognlbve  sascssment
IMOC AL teats, are chnicsl chemertia rsting scale (Stape 05-1)
wers used to determine whzther o not the clder adults had MClL
The irchsicn criteriy of the stody were determired » falova: (1)
haing a score of MMESE and Mala, of <25 polws, (2 berg Turkish
o aped 45 yeirs and over, (3 being abie to comrmuricate, read and
write Indepencently in thelr local lrgusge. 14) being ablz 1o parfanm
Ta Chv ghrgsical actwity, 15) hawving ro doposs of dementia ond
ather paychlanric eiscedars The cxclusian aiteda af the study were
determined as folluas; 12) kaving 3 body moss noex of 230, 2)
hatedng Inteczhous ciscases of mmunalagical dsordens, 13) bebg users
of medicaticns that wewld affuct tognitive functions. 14) not sigring
the rtared coreent fam.,

The sample size of the pressrn stucy wars determined to be 3
|47 per graual vith & peveer of 90% and Typa | efcar of SX using the
poser anakysis (the progrom G'Pomer 3.2 was used) Considering the
witndraval pass bty of 15% of patkipaces, vez enraled 47 jeootral
poup= 24: intervercion poup = 23] older adults who met the

Inzluzion ard excluscn corerka In ths study. All particlaarts vere
rarwemly sssped to the imterverbon (TCC) ard contrel lurtrained)
proups. Theee parbicpants fram the Intervantian sroup wene ex-
duded from the study sroe they coud ret ortinoe the 12 veek
eorzise peegram regulinty. Ako. bar particants ram the caceral
prowp were exduded fom the study sros ore of them refised to
paetkipase in the pastrast, snc e ather wie coleave tor alang tinme,
The daxa obtained from 42 porticponts who tompleted the sudy
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of maky) and tha Miszary af faling (yos o 0o) by using the blacked
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23 | Intervention

The data emrce caleczad betvwsn Ocloher 2018 s Decambar
201%. The personsd rformaten form. the Tirett assessmert ool
ITAT], the Tampa scale of Kivsoghabis ITSKL the physcd activity
scabe tor the eiderly IPASE), and the fals behatoral (Fab] scale veere
avpding as geetess by coeducting, e L ta-faoe inlendew with sl
the partizipants. After thess forms were completed. patiemts in the
interwerdian grovp stated ta do TOC exsrcses with the bepoaf the
researcher. As proviousty stated. - they performed the 1CC saercise
oo a every Wisdnescay and Thursdiy per seesk, like tan sessios
and 3% and 40.min- sesslons IFlgare 21

The PASE, TAT, FaB, arwd 755 basdd apbed again as post-iesis 1o
the Interwertion group (n =200 at the end of 12 weeks 1he Ine
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physcal practiee, and ocly the data collection forms (pectest and
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24 | Outcome measures

The cottomes were sahested befors the TOC training are ot the end
ot 12 weeka The researcher was bline to all autcarne evaluaticos to
rechos bias. The cats veere collected vsing & personal information
foem, TAT, PASE. TSK and Fag, Porsonal Ifarmation Foem wie
prepared by the nesearcher upon the | zerature review. " This form
inzlde the dte habits and heslth conditiors of the partichaarts.

TAT. which was deveoped by Mary Tinetti to svabate the risk of
fallng (n peapia with M0, wis weedd In the preswene atucy.™ The scale
coreists o 3 totd of 28 tems. induding 12 itermes for gat and
A6 ibeve foc balance. TAT wias adapted 1o the: Turksh popalatian by
Aprean.” and it was found that the valus of Crockoch's apba
cnofficient was DA77 In tha pensant study, Cranha's alpha et
ficient was found to be 0.9
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[ Control Group (n=24) ]
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[ Application of data collection forms (Baseline assessment for cognitive function, ]
physical activity, fall behavior, kinesiophobia)

physical activity, balance&gait, fall
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FIGURE 1 Flow ciagram of the 121 Chi exercise trizl. TCC Ta Ch Chean [Color figure can be vievaeo st v leveriine bearycom]

PASE, which was ceveloond in 1993 10 assess the status of
phesical ativity in people with MClL wes used in the
present stady. Tha PASE tatal scare varies batwean O and 400,
and higher scores sipnify high levels of physicy aztivity. T Ay
et Al adapted ths scale to the Turkish population ard da
termined that Cronbach's alpba coefficient of the stale veas 071
In the presene study, Cronbach's Alpha coefliciont was faurd ta
ke 0.70.

TSKwith 17 items was used to evaluste the fear of movament in
the present study. The tetal steee of TSK ranges from 17 to &6
Yibnar er al. adaptest TSK ta the Turkish papdation wd tound that

the tes rees redisbifty woe 0804 In the present saucy. Cronbod's

abba coefticient wee found to be ST
The FaB scaie, which was developed by Clemson et o, weas usee

in the study 1o esess hadavioes related o LIS in pocpls vach MO

The F20 =cale incluces 30 mems and ten subscales, While higher

Wi l_l;v——?
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FIGURE 2 Cxarple of Yang style of TCC TCC, Tai Chi Chuon [Color fipure con e viveed ot wiley

senens e de e sale o protective Sebadoes of e indidouak
rodated 1o falirg boser scores signtty the ngy behaviors. ™ Uymaz
aed Nabwivan adsgrad the FaB Lo the Turksh popndatioe and faumd
that the Crenbach's alphs coetncert was A0 In the present

shiucky, Cranbadh's alpiu cosficinnt was determinad tabe 252

2.5 | Statistical analysis

The data of the study were snalyzed through The statkbeal packoge
foe socisl sciwnces 220 wersion sed Graple in the study were pre
paeed via GraphFad Prem sartears. A6 data were represented ia the
mean + 50 The Kolmagoray-Smirnae test and the Shapra-Wils test
wers used as the namality cstrbution st The data regarcing
dermopraphic ard chnical characteristics in the interverrion and
conbrad groups wers analvead by aErg .,: ard t test. Ditorences in
fals. badance physcal sctivity, and Kiresophobis wers comoored
heovacen Intorvwertian and conbrod graups at bath begining and end
af the stocky by using The Wikoxon s gned rack test o poired ttest
where approgelae. The vale o p< 05 win corsdered statisticaly
sigrificant

2.6 | Ethical considerations

W cbtared athical appraral (oo XS 200 ad Instizutionsd por
messers before starbrg the stody and conductec ths study oo
oadarce: with the Decdaration of Helsvdd, We icfoemed the
partizipants about the currerre study onc stoted thot the perscral

rrelibracy com)

idavites of the parlicpants will red ba pddichad and tha partic

parzs nae the frescom to wexhdrae from the stody ot any time

vathaul sy reason being gl W obdaived wwitter infoomad

coreent from the sicerly progle betorz bang Induced in the study.

3 | RESULTS

The awan ape of geristric indvidals participsting in the resssech
VRIS FAZ1 1653 yoars, The K574 of the indvidals in both groues
vaerw male i the experimental sed comrol groop (13 |56 3% and
14 (58 2%] respectweyl, and the majkelty of older adults in the

0 leved of e

wxperamental snd control groups hee s wdoc
% ard 3435, respectivel
mxerity had socid insursees (3705 wd 875% respectiveyl
Moccaver, maat partkclaants in the expadmental a0 conbrad growe
hat bolaros ssues (6263 swd S57%. respectively]. Tvmnty-two
maes Imean age of 74142 7 H) and Twerty ‘emale [msan age of

tary schoal | A In both groups, the

7430+ 57) particpants i the wortrol and irtervermion grows
corplesed the study. Scven partcipants fram the Intenvention graup
wuld rot complete the 12-vaeek TCC training ard thus were rot
inzladed i the final analysis.

Tables 1 ard 2 show the results o the preser stody. which wis
camied aut ta determing tha affects of TCC 35 2 mind-hady mawe
merr: therapy oo the fear of movemers, pait, ask of fallrg 2nd cog-
nithvae Ivpeavemant n clder acults with MCL Thae PASE, TET S TGT,
Fo, ard TXS weere soplind 2= 2 pretest to ol participarts. It wes
determivnd in B peased study that there was na signficant dit
ference bemweer rtarvemticn and the tortral groups > 031,
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TABLE 1 Thz mzan peetest and pastiest

& The wakoe ard the
::::. o the scaks in the spenmental Pradast Podiast il oF the best
Scales *® =0 ® 0 ] [
Tewmlti fedaran 974 158 124 13 “NIAR 000
e ment

Tirettl gt azseszment e tee v 044 =523 000

T 4234 a3 4R 33 7475 ]

PASE sz pzew (D200} 4177 1210 6227 1382 6413 .00

Sobdmmansicens sennes af e Fafi vl
Cognithes adiplatios 250 o4z 17 Qs7 -3042 006
Pratective mokiliy 248 0s0 235 052 -4:354 000
Socldance 238 el 239 061 -0.123 03
Sareness 230 0c% 231 076 =750 o
I bstiness 260 pE P4 24 D 1367 an
Prowlicl siraligios na 08 206 104 LAY il
Disprlasivg s iwilioss 208 059 an s AT DEG
Bring cbacnant 04 o076 243 oFz -376¢ 001
Changes inlowe 282 o038 3135 045 -404: .001
Geteing to the phone 24 URL . 047 R i
Tetal of F3B zcabe 248 v28 P22 017 =500 000

Abbrwastens Fafi Glk bebardoras PASE phyo s e ivily scabe for tha mleber bs TSX, Taemp sealunf

Mmzcphetia.

In the prassct stk 4 significant  diffarerce was bred g abssrvart, changes in leve subscalas af the S48 scale sig-
cbservad In the pretest and posttest scores of the AL PASE neicanty Intrezsec in the Intzrventon greep (g <.05). On the
TSK, and FaB scale in tha interventian graup Ip < .03), Asa, (he other hane, the resulis of 1his sty revaslad that there was ne
posttest scores of cogritive adopiatiors, protective mebility, sknticant diftererce betweer the pretest and pesitest scores of

TABLE 2 Tha maan peatest aw pastiest

The wlue and the
Sqresatthe Soks nthe cnrd wOlD Fretest Boztest Apificance of the test
- Scales % £ x 3D ¢ "
Trwlii fedirem 295 173 VA3 1.44 1.904 A8
wzemmant
Tiretel zait szszszment 8.0 226 854 z208 -027z -
T 4316 8 4337 35 =0.556 1z
FASE scorc (0-200¢ 42z 1301 4270 13.27 0335 TL2
Sob dmensioen scnres of the Ml soale
Coanitres slaplalios 276 0L 275 053 015 210
Prabu fivw mckiiliy 247 0Ly TAE 054 100 323
Sweidance 240 (b = Q.95 0485 632
Srarermss 247 047 P70 nee 1900 3z
thstiness 245 10 261 0s? 0294 Jn
Prowtic o siraligms 1935 07z 171 noz 0272 TR
Dhispilavivg sucs ivilion 206 097 195 081 1141 244
Bang charvant 220 Qa7e 216 074 0.225 822
Changes indowns 257 [aicy 233 048 0549 575
Getting to e phone 79 o 275 073 e e =y
Tantaw' of Tall seaiw 248 () TAA 023 1907 am

Abbrwdatons Fal Sl bebaaioess PASE physcr sctity scabe for the slier by TS Tamps soale of
s ophekis
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(A}
Tinettl Balance Assessment
20
P
16
10
]
0
Control Tce
© Tampa Scale for Kinesiophobia
@ .

TCcc

B)

Tinett Gait Assessment
16 .
P
10
5
0
Control Tce

D)

Physical Activity Scale for the Elderly

FIGURE 3 Comparizen of pestiest values of the scales in contrel and TCC groups. (N Tinnetti balree assessmer, 160 Tinnstti pais
wsmesrent (O] Tampo seale for Xresiophobia, 1D physical activity scale for elderly. "o« 01 compared with the control AN dats were preserted

& mzan & 20, 1CC, 1o O Chan

the 1AL 15K PASE, and subscales of the =a# szale In the control
group (p » 05]

Weren 1AL 13K, and PASE posttest scores of the Intervertion
sl coedrol graws werse wxamined, sl scares of (hese wdes avre
sigriticantly higher in e Intervent on Rroup comparee to the coesrol
goup p e 01 (Figare 5 Manoser, the posttest scanes of tognitiee
adaptations, protective mebility. and changes inlovel subscales of the
Fad scabe woere sipnificantly 5 gher in B intervertion grow than the
contrad group IFigure <) (< 011

1t weas fourd that TAT, TSK srwe PASE scores of the intervertion
areup signticartly irceissd abier the 100 exorcise (< D1 Likes
wise, the postiest scores of e scales reveaiad that scores of cog-
neive ad %, protechve moblity, berg absarvant, a0 changes
i levd subscales of the FaB scfe sipnficartly incressec in the clder
souts in the Intervertan group wham did TCC excrdse (o< 01,

4 | DISCUSSION

The effecs of 12 voeek TCO exercise on wnesiophobia. preven-
tion at falls avd cogritive functioes Tnalder adults with MOl ware
examined in this study. it vees foune that TCO exercme affectsd
talls, phvwslesl activity levals, kKinesophabia, and Talls-ralated safe
or protectve behaviors i oloer adults. Furthermaore. it was

revesied that the 1CC sxercise positvely attected these para-
meters, wwd the results of the stady supposted all thees by-
patheses. According to a previous study emphasizec that acrcbic
wxercive in individuss vith MCL redoced cognitive impainment
and preventicn of tals in elderly Individuals was also usetul
terms of reducing the transition from MCI o demertia, and TCO
veia recommended 35 a new opticn In reduzing the trarsition
from MCI to dementis ' Hoveeyer  the effect of TCC an
Individuals vath MCI & not precisady elizlcatec.

The mast common problems ssperienced by elderly in-
dividuals Irclude tear at movement and balance disceders aaso-
oated with Falls, and twse factors sffect their daily sctivities and
secial relatonships ***°

Tt weas chserved that TAT scoves of
elderly adults who did TCC exwercise in the interventicn gouw
Iinereased, whareas, their tear of mavement decreased. Mareower,
anintresse was observed in physical activity levels IPASEL or the
cther hand, a decrease was determined in safety or pratective
behavior redatec to falls (Table 1), These resuks suzgestec that
clder adults had 2 reduced risk af fals, rereased satety and
protective beaviors related to falls, and inoreased phresical
mavement lewels as & resut of TCC ainieg, Physkal activitkes
might mave 3 positive effect on cognitive status in irgaduals with
MCL The peevicus study demeostrated that decreased plysical
performance in older adults wieh MCI might incresee the nss of
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) Cognitive 60&9"“0"3

4 |

Controd TCcC

{C) Changes In level
5 .

Contrel TCC

PSYCHIAL

(8) Protective Mobllity
4 P

3
2
1
°
Contrel TCC
(D) Total Score Mean
‘ -
—y
4 e et
—
z
1
[} T T
Contrel TCC

FIGURE 4 Thw sub-diversions scaces of the FaB scade, sudyis () cognitive adsgnisions, IB] mobility, and (O cranges in bove in the posttest
values of the scabes ncontrod and 1CC reups. ‘o < 01 compared vath the contrel. Al daca were presented as mean= SO, 1CC, 7xd Chi Chaan

Alzbwiner s dissase T Thers oo, increasing physical activity may
grevent the devsiooment of cognitive impairment In clder
adiles T Revent stutien bave also reeealud (hat TCC is are of
the best ewercises to achlieve this gosl sirce balarce can be de-

welaped with exercise that Felps Lo impeoee joint mosement and
posture 11t has boen reported that clder acults had Improved
Balanoe and walking stsus after TCC wosrcise — Fspecialy
Yang-siyle TCC s wsetul notenms of Increas ng muscuioskelztal
flexititivg in hesthy oder avemen © Balaros scercises, such as
10C Impeowe static and dynamic balaece as well 25 pertarmance
ir healtire cloer sdulte.” In ancther study. it was abserved that
whlle reshitance cxerclic did nat Imeeowe pesture contra. Balance
wrergises improved posture in older sduits ™ In their study,
Sangzlaj et al. divided AU indwiduals with multiple sclereds Inta
faur grougs ard apoled serchic and resistive exsrcises in o ffer-
ert cambxrations ta those growps. The geaups continued their
programs four daye & week for ssphe weess, sed ot the ere of the
study, mare affective resdts vaars cbiained Ih balance strangth,
apilty. fatigue, speed. avd walkong distance values in the derobic
exerese group”” Fear of mowement can lasd ta the avaldance of
physical moverments and sctivties in older adults sirce they think
that mavement <an fause an injury anze agsin.> i tha presese
stuoy, the fear of movement wor fourd to be less in the inter-
wertian groun compared to the contrel graup, saggesting thae

regular pxercise Wit redome (he faae af mces et in sldaty
Incivieuss.

The presens stpdy has some Fmitacions. 1L was a randomined
controliad izl vath a relattvety small popuater, sed the MCI di-
apronis of pacticipsnss in the intervertion sd carral groups vas
cetormined Lelrg 2 minkmental test (the cogrit e status assessment
with Iswore of MMSE acdd MoCA <25 paints) ard dincal demert s

ratirg scale (Stage U5-110

5 | CONCLUSION

The results of the preses rardomized tontralled trisl sugpestec
that TCC was eftective in decreasing tear af mevement 306 risk
of falls and improving togritive functions. TCC, whith is rot »
challznging and high-speea exardse, 14 an sppropelate swerzise
fur elcerly individuals. Furthermore, TCC exercse may be useful
In raducirg the arsiton ta dementia a¢ impravirg cagnithe
furcbons n patients with ML Hovever, further comprehensie
shudies are required better ta understane the ofect af TCC in
incividuals with MCIL 2 is essental o intrease the knovledse
ard awaraness of hesl theare professionals aheut the impartanie
of TCC serobic exerdses n reducirg the fear of fallrg in prople with
MCL TOC aemhic aercos inte tha cae peacticas of older adurs.
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Aso, bochemicad stades are rocdoed ta support the oftectiveress of
TCC in people with MCIL

5.1 | Implications for psychiatric nursing practice

The: ivedicatoos af this study suggest that it b excaptianally crucial
to mrses’ ntentons o exrzize with oder adubkts ir ther profes-
shonad practioe in the Turkisn paputatian, Alse, 36 % as we koaw,
there is o study mestigming the effec: of TCC on falls, phsiol
sctiylty, ane cogritive stacus and gal parametars in indiiduas with
MCin Turkey.

Health cam providers shauld bo mowkogeatids abau the TCC
to provide suffigent iFormation to rdvidals and should teoch the
early dffpcere types of pwsical activity thiy can peroom. Alsa,
zare prowders and aregiiers @n safey manage TOC exerase in-
torwescions foc alder aduks with MEL Qogoing suppact and deercive
‘will promote okcer adults” commitment to thar TCC exertize. Even
teegh the majecity of alder addieshaud oserds in aarsng haves,
okcer aduks in Turkey co not prefer to exercise. The adation of this
TCC wall intérwadians ta patients with MCI anahle turses 1o adjust
their nusrg miervertons to the neads of these patent populaticns.
Thae is why = ic coudal ta b rassn e knavdedas and aaaersss of
healthcare professionals about the imgortarce of 10C serobc ox-
acses T eduddng the fear of fdling, poswntion af T4l aod i
provng copnithve farctices In peopie with MCL The artkle orovides
e nfarrnation regardivg the raducal rise of falls, ascain menal
heslthy, reduzing the transition to dementa and Improving cognitwe
Turctions in patients with MCL increased sy and protecd e bee
hardors rodated to fals sane rorcased physicil movement lvds G a
resadt of TOC traming Aka e paper prosides secomimeend stianms for
nurscs and other clincans to aszist in the implementation of 1TC
Frerventions (o patieres with MCIL
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THE BENEFITS OF TAI-CHI EXERCISE ON BALANCE CONTROL IN ELDERLY
DURING STAIR-TO-FLOOR TRANSITION

Chenfu Huang and Tzu-hsiang Yang

Department of Physical Education, National Taiwan Normal University, Taipei,
Talwan

The purpose of this study is to investigate the tenefits of Tai-Chi Exercise on balance
contrel In elderly duning the stair-to-floor transttion. Twelve Tal-Chi elder partcipants and
12 normal healthy elderly were recruted. A Kistler foree plate (1000Hz) obtained the COP
(center of pressure) data and kinemascs calculated from ten Vicon high-speed cameras
(250Hz). Results reveaed that Tai-Chi group descended at a faster speed and had larger
step length. Ta-Chi group aiso had larger A-P {anteroposterior] COM-COFP separation, A-
P COP path and laster COP average velodtly. The results indicated that long-term Ta-
Chi exercise can improve the balance in elderdy during the stair-to-floor transition

KEYWORDS: center of prassure, step length.

INTRODUCTION: Falls were the leading cause of injurias in elderly (CDC, 2014). and fatal
injuries occurred during stair walking. Falls during the descent of stair negobiation occur at
least three tmes more frequently than those associated with star ascent (Svanstrom, 1974).
The stalr-to-flcor transition Is the unique anticlpation of the upceming surface betwesn star
and level walking (Sheehan & Gettschall, 2011). it would be higher fall risks than stair and
level walking,

The change of center of pressure {COP) refiects the response of the central nervous system
lo the movement of the body's cenler of mass {COM), and the displacement of COP s used
as a key factor of poslure confrol and balance {Mao, Li, & Hong, 2006a). To modulate COP
within the appropriate range of COM-COP separation is the key to maintaining dynamic
stability and avoiding falls. To avoid falls, elderly adopted safer strategies while stair descent,
Including smaller A-P (anteroposterior) and M-L {mediolateral) COP displacement and siower
COP movements (Kim. 2009a). During level walking and crossing obstacles, elderly reduced

the A-P COM-COP separation fo maintain balance (Hahn & Chou, 2004; Scarberough, Krebs,

& Harris, 1999). However, the A-P distance is limited by the width of the ladder during stair
descent, A-P COM-COP separation was no difference between the elderly and the young
adults (Mian et al., 2007).

Tai-Chi is a popular traditional Chinese exercise for elderly, and the slow-maotion
characteristics of movement are quite suitable for older people. Tal-Cni gait emphasizes
lowiering the center of gravity and larger steps, showed more challenge to the balance abliity
and the lower limb muscles than the normal gait {Wu, 2008), and large A-P COP movement
{Mao, Li, et al., 2006a). Tai-Chi exercise alsc improved the dynamic balance, increased the
balance of single leg stand (Mao. Li, & Hong, 2006b) and reduced the fear of falling (Logghe
at. Al., 2010). Even while tha single-legged jumping and single-legged landing. the Tai-Chi
elcerly had better performance (Gyllensten, Hui-Chan, & Tsang, 2010). It indicated that Tai-
Chi exercise improved the dynamic balance of elderly. and it might also affect the
performance of the dally life. Therefare, the purpese of this study Is to Investigate the
venefits of Tai-Chi exerdise on balance control in elderty during the siair-1c-ioer transition.

METHODS:

Twelve elderly that were regular Tai-Chi praciitioners {eight males and four females) (Tai-Chi
group), and twelva healthy eldarly (sight males and four females) (normal group) participated
in this study. Exclusion criteria were any known neurclogical or erthopedic disease and any
current difficulties impading their typical locomotion. Ethical appraval was obtained from the
Joint Institutional Review Board at Talpel Medical University. All pariicipants provided thelr
written informed consent before participation in our investigation. Tai-Chi group practiced

Pubieshed e NRU Cinmmiains, 2018
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Yang style Tai-Chi which includad 108 different body pestures for an average of 10 years
with a range between 2 to 15 years, four to five days per week, for & minimum of one hour
per session. Control greup of elderly performed leisure exercises (e.g. jogging. swimming}
approxmately over the same period per session but did not regulany perform Tal-Chi.

A ten camera motion system sampling at 250Hz and cne Kistler force plate sampling at
1000Hz were synchronized to collect three-dimensional bady metion and COP data. The 46
cm staircase consisted of a series of three steps, each step with a rise 18 cm and a run of 28
cm. Participants walked down the slairs starting with their dominant {right) leg with barefoot
at a self-selecled speead in a slep-over-siep manner and ended after the parlicipant walked
forward on level ground for approximately 5 m. The speed and step lengths were not
restncted to simulate their typical performance. All participants completed at least five
successful trials where the entire lead feot mad contact with the force plate.

The stair-to-floor transition analysis began with toe-off of the right leg from the middle step
{36cm height) to toe-off of the right leg from ground level. The COM velocity was calculated
by averaging the 3-dimensional welocity of COM. Step length was defined as the
anteroposterior dislance belwean right loa and lef toe during right leg ground contact and
right leg toe-off the ground {shown in figure 1). An independent samples t-test was used to
examine differences between groups. The alpha level {a) was set to 0.05 and all statistical
analyses were conducied within SPSS 21.0.

RESULTS: The information of pariicipants are shown in table 1. There were no significant
differences in bedy weight and height, except in age. Tai-Chi group were ckler than the
normal group.

Table 1: Information of participants.
Ta-Chi group  Normal greup )

AgE (years)” 72.7£5.1 675+2.7 <01
Height {m} 1.63 £ 0.07 162 £ 0.06
Weight (ka) 57.9 = 0.07 §3.545.7

The dala of COP, temporal and kinemalic variables are shown in lable 2. Tai-Chi group
descended ai a fasler speed and had larger step lengih. Tai-Chi group also had larger A-P
COM-COP separation, M-L COP displacement and faster COP average velocry.

Table 2: COP, temporal and kinematic variables.
Tai-Chigroup Normalgroup p

A-P COM-COP separation

1 peak (cm)* 248+ 35 214+34 02

2 peak (cm)* 351+ 26 0.2:x40 <01
M-L COM-COP separation (cm) 123+ 26 11.32286 32
A-P COP path {cm) 11627 02+20 16
M-L COP path (cm)* 107+ 35 7015 <01
COP average velocity (cm's)* 1002+ 66.1 567+143 04
Stance tima (s) 0.66 £0.08 0.68 £0.10
1% step length {m)* 0512007 0412007 <01
2™ step length (m)* 0.58 £ 0.04 0.53+0.05 02

COM velacily {mis)’ 093£010  0.77£0.12 <01
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Figure 1. 1* step length and 2™ step length during the stair-to-floor transition.

DISCUSSION: Modulating the translation between COM and COP Is an important facter to
maintain dynamic stability. The backward displacement of the COFP can generate the
momentum for forwarding motion (Polcyn, Upsitz, Kerrigan, & Collins, 1998). Because of
weakness in lower exiremifies muscles, elderly would reducs forwand motion of COM and
backward displacement of COP. After Ta-Chi exercise interventicn, COP displacement
increased while level walking, crossing obslacles and descending stairs (Kim, 2008b, Kim,
Han, & Cho, 2009). The resulis showed that Tai-Chi group had larger A-P COP
displacement, which is consistent with the previous studies. To simulate the performance in
dalty ite, the study didn't restrict the descencing speed and step length. Tal-Chl group had
faster speed during stair descent, and a larger step length could modulate the ferward
retational momenturn {van Dieén, Spanjaard, Konemann. Bron. & Pijnappels, 2007). During
gait, greater A-P COM-.COP separation provided data that support more mechanic loading
and impreve ability to tolerate unsteadiness &fter Tai-Chi fraining (Gatts & Weallacott. 2007),
theretore, older adults used a compensatory strategy by reducing the A-P COM-COP
separation to maintain balance (Hahn & Chou, 2004; Scarborough et al., 1998). In this study,
the larger 1" peak of A-P COM-COP separation is due to greater step length in Tai-Chi
group. It indicated that Tai-Chi group had better ability ta maintain dynamic stability during
contact greund. At the end of the stair-to-flcor transition. Tai-Chi group showed larger 27
slep length and the 2™ peak of A-F COM-COP separation, which COM was front from COP.
Due to faster COM velocity and simiar stance time, larger A-P COM-COP separation
represented Tai-Chi exercise could increase COM path. {Gatts & Woollacott, 2007).

In the frontal plane, Tal Chi exercise could Increase the M-L COP path in elcery while
contact ground {Kim et al | 2008), and increased M-L COP path indicaied an improvement of
coordination between hip adduction and abduction muscles after Tai-Chi training (Winter,
Patla, Ishac, & Gage, 2003). Dwing stair cescent, the hip abductor muscies of the
contralaleral leg shited COP lo laleral side, and then the hip joint and the ankle joinl muscles
propelled COM forward until contralateral leg contact ground. therefore, the muscular
cocrdination of frontal hip joint musdes is important for the elderly to maintain lateral stabiiity
during the stair-to-flcar transition. The study showed that Tal-Chi group haad greater M-L COP
path, which Indicated that Tal-Chl group had better [ateral stability during contact greund.
The COP average velocity provided important information on how to medulate the steps
when facing challenges, such as stairs (Reid, Novak, Brouwer, & Costigan. 2011). Slower
COP average velocity in elderly than that in young adulls, because the slower COP average
velecily is easier 1o maintain postural slability (Kim. 2008a. Reid et al., 2011). Previous study
indicated COP average velocities were about 102~145cm/s and 58~85cmis in young adults
and eldery, respectively {Kim, 2009b). The results of the study showed that the Tai-Chi
group had a faster COP average velocity, and it resembled the performance of young aduts,
which might reflect that Tal-Chi exercise improved the abllity to maintain dynamic bakance.
The age of all pariicipants in the study was above 65 years or older, the muscular power and
work decreased by an average of 6% per decade (Daubney & Culham. 1993). In this study
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Tai-Chi group were older than normal group. the betler dynamic performance and balance
control of Tai-Chi group indicated the berefits of long-term practicing Tai-Chi exercise on
dynamic perfermance and balance confrol during stair-to-floor transition than the normal
elceny.

CONCLUSION: Long-term Tai Chi exercise participant could improve the balance in eldery
during the stair-to-flcor transition. It is recommended that participation in Tai-Chi exercise vill
improve the balance and performance in daily aclivities.
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