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CHAPTER |
INTRODUCTION

Background and Rationales
Osteoarthritis (OA) is the most common joint disease in Thailand and around

the world. It is a major cause of d|S|I'ty in the elderly. The older you are the higher

elderly above 60 years o d g.;x_ . “al., 1987). The prevalence in
England (Cooper et al., 2002) anc US@ V\H‘Eml 1998) was 6 and 8 percent

respectively. Thew i Py percent among elderly which were

over 60 and 75 year sfapp ately 40 percen 50 percent, respectively

hritis that has received

having osteoarthritis in ‘and-men was 82 age was 60.9 years old
,‘!:' _-— p— ; Falng, !
s which was 61.5 percent.

When categorized by pgomae_fe i that:93.5 percent had symptom at knee

wogt ol
d‘ )

joint, 23.7 percent at knuckle M p rcent -o (QT,?@u 2535).

) ,
The prevalence of"pa‘['e'n‘ts"wnh(o‘st Aritis was. mostly. found in elderly over
65 years Oldl‘ N ‘:l.m;un:lll-nnmlll-an-mmm:l ® Igh bOdy Welght (Q?

a

'J‘Vl?_l, 2546). Pa ; < en compla W Chronic gradual pain.

Patients feel the knee pain when moving their knee joints or use them for a long period

of time. As time go"sg the symptom mi%appear even while resting or sleeping.

joints, found after awakenin resti a ong time. Other

symptoms are such as crepitus, ﬁ;hlch is a noisedGaused by joint movement. Joint
e Y
QSymptom of liquid accumulatior: in joints or bone bUIge. The symptom can bé seen
clearly from radiographic image. Without proper treatment, subluxation or joint

deformity might occur (2371, 2546).
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Current studies has shown that osteoarthritis is the cause of swelling, deformity

and movement limitation of joint, decrement of muscle strength and increment of pain
level, results in difficulties in body movement, also reduces the ability to maintain daily

activities, which may lead to the risk of falling (Sturnieks et al., 2004).

Knee osteoarthritis is aI % ‘ | cause of inability to control the body
balance which is an importz -1 ‘ 7 ctivities. Previous study shows
that elderly with knee osteoa ‘ t of center of mass and lost
balance while movin " itis. These factors are the
major cause falling i . ' Kne an et al., 2002; Masui et al.,
2006), which leads tl _ ' ide novi Osteoarthritis also causes
less body activi

of falling in the future.

Furthermore, the ers et al., 2001). The

W2 ‘
i orta,nf.rﬁhe ol «* ation of osteoarthritis. It reduces the risk

Exercise is \

of falling and help to -res 7

osteoarthritis symptoms. Mami

balance conttrE)Bo prevent falling, and | a daily activities (Messier et

'"!Ee -_ ; *limited daily activities caused by

it exercises reduce pain, increase

al., 200; Wang et

anti-gravity on Iﬁ in : knee Osteoarthritis are likely to
avoid the exercises sinoe they are worry about more joint inju

and o rted to'be acc . Agqu Xercis popular in USA

and Europe as rehabilitation progﬁm for patients with, knee osteoarthritisi_In Thailand
0 Wﬂ M ﬂw M’i']’} HE ey &
QWlth osteoarthritis. This kind of exercise is accepted in many countries due to several
benefits. Aquatic exercising in proper depth and temperature develops blood
circulation system, muscle strength, endurance, and flexibility. Aquatic exercise

features in non weight bearing exercise, which reduces the rate of injury that might
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cause by joint impaction. Since water is featured with hydrostatic pressure, resulting in
water resistance to body movement in all directions and can be adjusted automatically
according to body movement. Muscles could be worked out thoroughly; also the water
is featured in buoyancy force, which provides safety against falling while exercising. In

unweight-bearing condition, the u‘o' move freely with better balance control

compare with land-based exe cise. ior ile being in the water with proper

temperature, which is 28 Jegre ‘ ody heat can be released better
than being on the @ WS R— ir myj tried (Silva et al., 2008;
Messier et al., o LITH nan et al,, 20077 1aNg 1, 2546).

There are n f in Yaque cisé, such as to increment of
strength, flexibi _' u > ‘ . The results of exercises

can be measuredgir way a! S stre pain level, gait patterns,

balance while stan ing; i tlonnalre and other body
\. ise in patients with knee

i — i -
osteoarthritis focuse i ¢rement.of pain level, rement of muscle strength,

G
o

flexibility and quality of li | ] d 200

However, the effectg agua Pi-e..'-( O ards postural sway control is not yet
widely studl. 0S o the | quaf exercise on strength,
pain and qua fe. Therefore, the researc »:ﬁ erested in the effect
of aquatic exerc Se in e n respect of an increment of
postural sway cﬂol while standing, reduction of pain Ievemorement of the ability to
perfo;ﬁa actmtﬁsﬁd increment of stthh and flexibility of Ie‘iémuscles So that

o b e ot pagod e fcgs s o

postura ay control to reduce faII risk, and as an optlon for exercises among the

ﬂW’iﬁ\Tﬁﬁ“m URIINYIA

the e



Research questions

1. Does postural sway while standing in the elderly with knee osteoarthritis who
received the aquatic exercise differ from those who received the land-based

exercise after 6- week training?

and-based exercise on

) s of aquatic exercise and land-based exercise on pain,

leg muscle strength and leg muscle

I

/e -'_» eek aquatic exercise

has 5 stural sway decrement more than those ‘fJ,» received 6-week land-

based eé

fl UEANININYINT......n

have reduction of palw improvement cHuallty of life, mcrwant of leg

AR FIIRITINYIRY

Se.



Conceptual Framework

Elderly with Knee

Osteoarthritis

B8 R

' I g / Muscle strength

, e —

R
| \ Somatosensory
2N
)

o
BN

(

Ut TR

Visual

Proprioception

Vestibular

17

ATANIU AT INE A E

Figure 1.1 Conceptual framework




Scope of the research

1. The participants: The participants (aged 60-75 years) were selected from
the elderly with mild to moderate knee osteoarthritis. The qualified patients
for the study were divided into 2 groups which were the experimental group

(Land-based exercise at home).

2. Variables : This research aimed , i sts of exercises in elderly with

knee osteoarthritis; the varidl es@follow:

ostural swia)
ey = I

ol J sed
l‘?ﬂ sed
I |
‘,‘V
Assumptions

B SPAE R TP B = o

acouracqrnd reliability.

QISR TAMI TN N

3. This research aimed to study the effects of exercises in addition of normal

medical treatment. Some participants must be provided with Paracetamol and hot or
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cold compression, the researcher request the participants for cooperation in recording

the amount of drugs and compressions used through this study.

4. Participants were requested to stop the use of medicine for at least 6 hours

before joining the test.

Limitations

1. Thi h requested ca | {he qualified elderly with knee

2. i car : - “ ) *-\ charged for distribution

3. >ts from aquatic exercise
ith mild to moderate knee
e obtaine " : be applied to severe knee
(ol < 2
4. The, s are not able ¢ fivities-of participants during

-
ekl R G P 2

th “details of experiment

e ;:’o plied in this research.

1)

Operational deﬂni‘qﬁ.

F1dE AN NN, ...

diagnosed by medical practitioners wﬁlgn of pain, mornlwtlffness of
ARIFIN IR ANV U IR
radiographic image shows osteophyte at knee joint and diagnosed by the
medical practitioner as patients with mild to moderate knee osteoarthritis

according to Index of Severity for Osteoarthritis of the knee.
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2. Elderly is defined as the old women with knee osteoarthritis between 60-
75 years old, which is divided into 2 groups in this research. The
experimental group which received aquatic exercise and the control

group which received land-based exercise at home.

3. Aquatic exercise is define “ ‘exercise or activity in water such as
physical exercise, walking, jogGifg.about 45-60 minutes per day, 3 days

ecks with resea oervisor at wellness center.

C ‘ gyir t\\\\m \ or day, 3 days per week

for / ,- ns i\ - ontrol the quanfily and
iy gl il | o "'\-. ‘ '\ y researchers.

5. Postural i§ defined : I g of bals nce of body swaying out of

center of  base J anding still on single or both

land such as physical

legs stance wi ‘eyes a ed eyes in antero-posterior

direction al direction (COP X) and total

postural sway areaXY-area)—=

ammnmwmmmag

Figure 1.2 Postural Sway in antero-posterior direction while double leg stance

(www.pt.ntu.edu.tw/.../StandingPosture.htm)



Expected benefits and applications

1. To develop the exercise patterns as alternatives for the elderly with knee

osteoarthritis.

2. To acknowledge the differe cts between aquatic exercise and land-

based exercise on “f.,i ] “ / pain level, efficiency in performing
daily activities, leg muscle strength ar A leg Se flexibility in the elderly with

knee osteoart ' '-'

3. The results wili S€ X .A uidance in the exc cise to increase postural control
or bodybal e, decre: ( BVE ;‘\;- ability to perform daily
. ' “,

activities;"musgle stigngthfand: flexit N tr vith knee osteoarthritis.

4. To provide the

AULININTNEINS
AR TUNN NN Y



CHAPTER I
REVIEW LITERATURE

Relate Documents

1.1 Bone

1.2 Muscle

1.3 Tendons nd s of tissue muscle to bone. In the

Y )

; .':F uadriceps muscle to the

l lla and provides power to extend the leg. “n e patellar tendon

conn‘cﬁe patella to the t|bij'echn|cally, itis a ligament, but it is

AUBIRBENINGINT

14 nga . Ligaments are stror‘g elastic bands of tissue that connect bone to

AR agmmmm NETRE

- The medial collateral ligament (MCL) provides stability to the

inner (medial) aspect of the knee.
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- The lateral collateral ligament (LCL) provides stability to the

outer (lateral) aspect of the knee.

- The anterior cruciate ligament (ACL), in the center of the knee,

limits rotation and the forward movement of the tibia.

anterior : . N
cruciate Py e ‘ - \
ligament-.7 i S , i — * 3 \ -

(ACL) ’ \ Y (knee cap

. i ‘ ¢ « patellar
e - | i1 ‘ . e tendon

meniscus

Y

tibia
1 (shin bone)

(b)

ﬂuﬂ'mﬂ

collateral

EF’T?]?

AR a\ﬂﬂ?ﬂd'%dt%ﬂ@ HEIR Y

(www.aclsolutions.com/anatomy.php)
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2. Type of joint
- Synovial joint, Hinge type

3. Movement and function

muscles

(b)

tof knee joint (a, b)
ny.php
Osteoarthritig

—

PathologB conditions

Osteo‘rtms (OA) is a chrohi¢ disease that is categorized in non-

R AT I «

carhlag at causes the symptoms Sometimes, it is called osteoarthritis. Cause of the

o fakoREY LAk i i@iﬁ"fﬁ@iﬁii

|nformat|on it is believed that a cartilage cell (chondrocyte) is the main culprit that

ase (Robi L'J d David, 2001).

causes the change until the decease risen up. Generally, the change can be found in 2

types, the first one is the cartilage cells are dead and degenerated after affected by



13
factors. The other type is cells degradation. The cells create more DNA which results in
cells accumulation. Even though proteoglycan, hyaluronate and collagen are
increased, more protease and collagenese are generated as well, results in bone
matrix destruction. The cartilage swells, then the change in collagen begins and

proteoglycan aggregate degradatio

lace. When the chemical and physical
properties of cartilage change ' unction abnormality. Then, other
destruction, such as abnormal

cause! morelﬂamlage In some cases, a

fraction of the cartilage ks out, cz J infla | on on the membrane pad.
After that, the body/l 4// 50 \\\\ es that destroy the cartilage.

There is a chronic gl

factors also affect, causing ¢

weight supporting o

>TEO THHITIS
\ \

s be ndral bone cyst
/(focal less of bone)

Thickened capsule
Limited synovitis

Capsule

Normal synovium
Early focal degenerate lesion

— ",
{" ‘i artilage cap of osteophyte

ubchondral bone
of osteophyte

‘Fib "U ed cartilage
¢ - AI;ered b%ne turnover,
' i

i i A

Figure 2.3 Pathology ‘Osteoar‘[hrltls (Rebin and David, 2001

ARIANNIUANRIINYTIRE
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- Thih hane
ffamun

Thigh see—le
friscle i

Wasted muscle

Roughened
back of patella

Knee cap
(natells)

Damaged cartilage

xact point is unable to located, also

the pain is often found to o,.l increases when the joint is used or
supported by weight. ’ en the decease worsen, the

B —
pain might occ the time even during tl 4

JE& stiffnes an k quently. The stmess occurs in the

morning and after Eestmg the joint for a Iong time, but less than 30 minutes. Joint

RIS T
ot aﬁsﬁfiﬁmmﬁsﬂﬁlﬁﬁm or

workmg The patients walk inconveniently.

Crepitus occurs while moving.
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Severity assessment of knee Osteoarthritis

1. Severity assessment according to clinical characteristics; Index of
severity for osteoarthritis of the knee (Knee ISOA) by Lequesne (1997) such as pain

occurs by daily activity is divided into 5 levels of severity, which are 1-4 points (Mild or

Severe), 11-13 points (Very severe), and

more than 14 points (Extrel > sever). | /
: e llege |ﬂcat|on criteria for

| \!r- radiographio osteophytes
and at rest 1 o It 3 e ) as age T morning stiffness < 30
minutes in duratic Snimbtion : -
‘and radiographic
osteophytes or‘v nor "\; s‘ufness < 30 minutes in
duration, crepitus, A
3. Ke I ‘ 1 “i ). \ >@ase is divided according to
the criteria of osteobyt : = - ) | ne, and cavity at the joint that is
seen from radiographicto [ Y of the disease, which is then divided
into 5 levels; Grade 0 -*.:p-;g.,;*{jg_fﬁ ;rk:_u_l- osteoarthritis) Grade2 (Moderate

osteoarthritis) -Gtade3 (Severe osteoarthritis) Grade 4 (Extremeé osteoarthritis).

) l

Purpose rehabilite S (Niﬁ and Nancy, 2001; TN

11, 2009)

AU i

treatments, including the complications that may arise from the

qwmq“ﬁ(’@“‘tm'mwaa

ure and relief th paln
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3. Modify, maintain, or rehabilitate joint functions to be normal or as
normal as possible, so that the patient’s joint function is better such

as walking, daily activities, and reduce dependence on others.

Prevent and slow down complications caused by the disease and

al., 2001; l@naLAan, 2

No

deterioration o6curs, cdreent [treal \ ocUs on' reducing the pain or

inflammation, andgalso /trying to .ﬂr the jair ement by preventing and

correcting joint deforg ihe “same.ti lowing the patients to perform daily
/ 173 [l ..}

activities or to work nor . Thele i ent guidelines are as follows:

1. Medical treatment =
AT T

- £y

et |
The ! cligve the pain so that are
—_————_—_————— F

able to move o ’ ‘H,{e‘ of drug are used as

treatment of pairﬂd infla m

2. Physical‘hﬂpy: Hot and cold pWaI therapies are used to reduce pain.

Al e BN INENT

Stop using the ointﬁlith sudden inflaﬂation or severe paMtart to
ﬁw m d

PRI A L.

relieved. Resting and joint protection can be performed in several ways depending on

joint location, such as;
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- reduce walking, going up and down the stairs while having sudden

inflammation of knee and hip joints.

- use the cane; hold it on the opposite side of the joint with pain to reduce

the impact towards the joint.

as carrying a bag on

\é \- Jecease cannot be cured
by other methods, or j s destroyed verely orted, or having complications

r . |
such as bone relapse e lare ‘many surgery treatment, each one with

-..[f: : o # the joints can move
freely without st S. : 7 aintain ‘xibility or stretching of

muscles and tlssues around the joint for av0|d the tightness and to limitation of

mFTUEI’JVIEWliWEﬂﬂ‘i

5 2 Exercise to enhance strengthenlng This can be performed by using
ric exercise. This exercise is performed while’having severe pain SM as during
ﬁ’l ARk EaVNL) ek I fiab ol Tigl
malntalns its strength. Muscle contracting is usually performed for 5-6 seconds, then

rest for about 10 seconds. Perform this 10 times per rounds for 1-2 rounds per day.
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Patients with high blood pressure conditions should avoid this exercise since it

increases arterial resistance that causes even higher blood pressure.

- Isotonic exercise: This exercise can be performed in non-inflammation

condition. It increases the strength of the muscles when resistance occurs, which can

be performed in many way such as a rcise, self resistive exercise, or free

weight.

‘exercise which increases

heart muscle and lun offici Ve ‘-, “bloo ‘ atlon system that brings

oxygen to vario ’ reise consists of ‘ - hings:

using almost all of the body

muscles such as_a ISClesy f \ alking, running, swimming,

Intensity: Exerci !;_4& be too much or too low, in other

2.
words, to achieve more of -xj.::“’ ung rformance. This can be monitored by

simply taking the pulse tions are.applied such as;

ur eart rate, considered

by age (220 - ). 0 ati@
calculated regar |ng the age. (HRmax) = 220-60 = 160 65 -
160 - ?Qoixja a

se Karvonen formula to find the targﬂwe;] rate (Target HR). The
exercise should be performed aboﬁ 40-60 % of HR feserve (HR max - HR'rest).

AN A ...

maximum heart rate is

80% of 160 = 65/100 x
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For example; A 60 years-old patient takes the pulse (HR rest), when walking up

the morning 80= times / min. Target HR at 40-60% = [(160-80) x 0.4-0.6] + 80 = 112-
128 beats per minute. Therefore, the exercise should be performed within calculated

range of heart beat rate.

- The other way of indica e intensity is by using the Rating of

Perceived Exertion or Borg scale which is / ber (6-20 or 0-103). Number 1-
10 is easier to use & ememb S éépatients are elderly, it is
recommended at numbe A c is ‘inor *-!.-' S, or use Talk Test method, which

is tested by speaking 7 ‘ ). i “patient speaks smoothly, it can be
considered that the exe 56 | ; égarding of the methods
used for indicating theexerc “ ensity, the me . n ‘-» ant thing is the patient’s
feeling. If the patient’s v ' i " ( - 8. Ifithe wq,, ' not tired at all, it is too

soft.

3. Duration: ar heart rate. Generally, it is

recommended to e For ‘\ who just begin the exercise,
it is recommended to fith-short’ s 10 minutes, then extend after 3-4

days exercise.

4. Frequency: Approximately

\7Z

Benefits and objEves he

1. Increase {rﬁth, endurance and flexibility of the muscles around the knee.

R WERT 3

Increase joint stability.

RS M Inenat

6. Improve the ability to perform daily activities.
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Types of exercise

1. Range of motion exercise
2. Strengthening and endurance exercise

3. Closed kinetic chain exercise

4. Aerobic exercise

Suggestions for exerci
Exercisingil 1entswithiosteog \\\\\ d among elderly.
: Gl 7 i€t pé performed ca ?.‘~ ot \ following subjects;

erature. Wear thick

ust be sneakers with a soft

akes about 5-10 minutes

eventing injury. Warming

. e L .
Slowly before running.
R 9

up gradually VJ"%""'A ncreasing
't
J

Exermse%o%uously such as faMalkmgiIi running, swimming, which

AT IS AAS .

runnmgunnot be performed, WhIC can be Changed into walking in the Water that

9 imxmm URTINEIN G

3.2 Exercise : | ,.




21

3.3 Cool down and stretching

Cool down and stretching helps reducing heart rate gradually. Patients should
not stop exercising immediately, especially after hard exercise, since the blood will not

flow back to the heart sufficiently, causing faint or even death. For example, walk slowly

‘ This process takes about 5-10

4, Thﬁerr gise.Shi k g or twitch movement since it

companions, not alone.

4. Feel dizzy, faint, : 1_':;1 g excess hdl cold body.

L s e P P e e e ey 4| ([0
5. Bl \Fﬂ"“'Il'l'la_;'A‘lﬁl'm_'l-'ﬁIrvll'mib-iiiiivlﬂv-ullI"."f bS

\Z 3

TEefo e, op the exercise immediately.
Request medical assistance and consult the medical practitioner as soon as possible.

‘a o/

S A& W

YA IR TR TR T E
qprf‘me sing water. Hydro'is ancien ek'language m a‘.his
type of exercise is used to relieve the symptoms of injection, chronic pain and sudden

pain, and blood circulation problems.
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Nowadays, aquatic exercise is popular among the people in many countries
including Thailand. Swimming or aquatic exercise benefits both physical and mental
health, and also suits those who is incapable of land-based exercise, such as patients

with osteoarthritis.

Benefits of aquatic exercise

2. Immersing iaWarm w increasing bo mperature, expanding
temperature of warm

water results in re

3. Exercise.in v i ‘ 1 ‘" INg No harm to the joint, and suitable

4. Water is featu 1 with ancy, ases the exercise. Water is also

featured in resistance, which isseap i Ising muscle strength when performing
LT3 .a,
exercise in the water.

Methods of ..v

1. Walking Eunning

2. Water aerobﬁ fo6r20 minutes per roufic’

AUEARENINEING

X|b|I|ty training

Qﬁﬁﬁetﬁﬁimuﬁﬂﬂmaﬁl

7. Water Yoga and relaxation
8. Deep-water exercise

9. Deep-water jogging or running
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10. Wall exercise
11. Swimming

Precaution of aquatic exercises

1. In some cases, you may need help from other people for going in or out of

the pool. Therefore, companions vided while performing aquatic

exercise.

2. Consult the /e any congenital disease.

—ﬁ

3. Make sure th per’ ure is suitable before going into the swimming

o,

pool. . 7/ _ -
, onds tojheat diff x efo

‘ leave the pool in case

5. After exarGising, i elling or pain S A sed, stop exercising or any

use of the heat treatm cor \ mmedlately
6. Do not perforr T \ or or using of some drugs

since they might effect i , e pres e alteration.

‘performed indoor for approximately
45-60 minutes_, 2-3 time 0 exercisng, stay in the pool

until the muscle J/stay in the pool until

the muscles K 3 "

E{ ﬂ methods to reduce

pain and joint shffne(sﬁaatlents with arthritis«Consult your personal medical

NI IE I

the dlseMe joint location, career, and daily actlvmes These are the factors that affect

QIR LANELS ST

and warm water, using cold press, other equipments that helps, including the proper

her words, there are many effective and

practi

use of the joint in everyday life. These factors help reducing the problems in arthritis

patient.
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Stance Postural and Balance Control (n@ws, 2541)

Posture or balance is a complex process that involves the perception and
interpretation of body movements based on the information from the sensation system

and then respond appropriately for balancing vertically. Balancing means the ability to

The words ‘Ba ) il been used together, with
intimate relationship. ire g CQ ‘_ ' \:;;\‘ rts of the body in relation
to the gravity. Iti ' ch th ies in vertical. The ability in

postural and bal abili , nervous system that

locates the body positic “and respond p ugh the motor system.

Postural Control ires th ility'to arrange a s, legs and body properly
in vertical direction. Re S @sture |Control is the control of COG

(Center of gravity) to be withir the-base of st or between both feet.
L = g ] )
Anot ”,- ural control description is
- - - —

i - ey

the center of »w—_ 7'..._ oint where the force

- %

bristling in vert e center of the vertical

mcro or it imﬂ
' researchers said that COP is the pressure Center of every scattered

Sensormomponent of the postural control system

reaction force.

y location

AN URI TR G

qand postural control which are visual system, vestibular, and somatosensory system.
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1. Visual input

During standing, visual system reports the location and alignment of the body in
relation with environment, also reports when the body or object moves toward or away

from each other. Although visibility is important, it is not always necessary for postural

control. For example, even unab = € ing in the dark, or blind eyes, postural
control is still achievable. Furtf ‘ ‘ n/l n is not always accurate, such
as standing in front of the mil or & the body might respond in

tumbling to the front, [ ersa. It is alsopro en that visual conflict causes
disturbance on post Seems that visibility is not so

important in case vesii ) [ -u However visibility is very

important in pati i i ular 3 es, al clarity which is less
than 6 / 12 accor ‘ . ol noticeably. Visual field

defect such as hemi

| ‘._\‘

Ve Orie

2. Somatosensory inp

Proprioceptive r tation, and movement of body

based on supporting surfacés, ais ‘Iationship between the positions of
-"'J"—_..l

various parts of the body.-Propr oce 1\" is-con ‘ed cutaneous pressure receptors,

and also joint-an: > proprioceptors, especially from foet and ankle. However,

compare wit Ms o ibility and vestibular

systems are in nﬁval conditions

3. Vestibular input fa

FCL?LLEJQ NUNINEIN T

the chan e in acceleration, retard@on both Ilnearlyﬂd angularly otohthsgjso reports

VHIRINS AL INEOR 8

mechanlsm. Vestibular system also features in controlling or marking up the balance

when slow body sway occurs.
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All 3 sensory systems are important in postural control. The data obtained from
each system are evaluated together to respond appropriately. Any defects in one of the

system might cause interference in postural control.

Motor component of the postural cnII ol system

Motor system has an : ant ; tural control, by controlling the

muscles to respond aceordingly. _ ) g on the sensory evaluation, the

control system also need al key Ieme@generaﬂon of forces and
scaling, coordination o lignment in vert ndit|on and postural and

\ so atosensory inputs and

basic reaction sug : ig "';v vhic Jole & change of head position,

and also influenced by ar system and reactions vestibulospinal reflexes.

Muscle tone refers { ' _ g : | in term of stretch resistance and
stretch reflex. It is a neural - chani “;': slieved to be involved in muscle stress
control. In the-middle of | E T stre er the data back to the
center. For exa en—\ ‘ muscles around the
ankle joint are -;--'- . ‘ -rl- ed, resulting in ankle

) support postural sway. <4

I ANYNINGIN

Wstural alignment which is well arranged above the base of support results in

t postural oontrol |n antero ogtenororsag ita ne In ood ostuyahgnment

through gleno humeral Jomt are hip Jomt about 5cmin front of the center of knee and

muscle functions:

ankle joint (figure 2.5).
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ear lobe
acromion P,
process =

of scapula

gareater
wchanter

@T e \\ ture
i H"i\ ture.htm)
Review of the Related Llf' ':ﬁ.u- =

Knee osteoarthrltls and t""‘ {_,;

Knee """:;' rthritis is one of the major osinG. Bostural control, which
| Y

cause falling is elderly w _ra the major factors that

involve in falling-are weakness, the decrease in strength [ arms and leg muscles,

waggle walking, an‘pﬁural control abnormality ( mmm 2549). Falling is a condition in

T R e e

strengtf@nd painless, postural control is one of the factors that help stabling the body,

ly activitie rth wever,

¥ et R GIC Wbl
ab|l|ty (Hinman et al., 2002; Masui et al., 2006).

According from the research about the loss of postural control or an increase in

postural sway in the elderly with knee osteoarthritis by Hassan et al. (2001). The study
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was conducted by observing postural control while static standing, proprioception, and
strength of extensor muscles of knee in elderly patients with knee osteoarthritis
compared with healthy ones. Subjects were divided into 2 groups, which are 77
patients with symptoms of knee osteoarthritis diagnosed by using X-ray, average age of

l

63.4 years old, and the other 63 pati ithout knee osteoarthritis, average age of 63

years ole. It was found th,al\v rthritis had more postural lateral

sway, proprioception a reased move than the control

direction with closed ane eyes.. As or dynami ng balance, the test was
conducted by timing ‘ s* —_: ssult p ed that elderly patient with knee
osteoarthritis had antero >) 2l (ML) balance impairment

eyes closed a

|
conducted in 3:2

cmPlatform. A study was
Iderly which were divided into 4 groups; control group (normal),
groupﬁh pain ( kﬁtﬂhout any indicatioh/in the X-ra rﬁ group without pain but

Abddene Kpind 4 e e o s

group h pain that was |nd|cated by radiographic to have knee osteoarthritis

PRTR P TONUL M 1hIHYI 1

|nd|cat|on of the symptom effected in increasing of postural sway. It also found that

indica

losing postural control is a major cause of falling. Also Masui suggested that good

postural control helps reducing the risks of falling.
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On the other hand, Hall et al. (2006) had conducted a similar research by
comparing the patients with knee osteoarthritis by the indication of X-ray and patients
with knee osteoarthritis which were indicated by knee pain in terms of daily activities,

strength of knee extensor muscles, proprioception and postural sway while standing.

The subjects were divided into 3 grou were the patients indicated by X-ray, the

patients indicated by paln t symptom, The result showed that

both groups with the sy orm daily activities and muscle
-d

strength more than ntrol group. !‘Nas Wt the group of osteoarthritis

indicated by painw ntrol group and patients

with knee osteo at knee pain in patients
with knee osteoa g g ith strength '_ N usoles postural sway,

disability more than

without pain.

&
L]

ﬁ

4‘
?r
|f dicated by either pain or

.. -1 J

di --:J«- Crease nuscle strength, the ability to perform
" F el !{a'-’ o

daily activities, and proprloc

After reviewing

osteoarthritis mentioned ove,
radiographic were affect
F urthermore, postural sway was also
increased. These c anges—ares the ause the patients with knee

osteoarthritis the risk " et al., 2004).

: X
Land-based eise

Exercise is qe ortant in preve
wolob 318] 90 8] 1Y

knee osteoarthritis, reducing the risk
osteoarmns Data from severalftudles |nd|cate that exercise can reduce pain,

IR M o

Tiffreau et al. (2007) had collected the research of various land-based

activitie used by knee

exercises in patients with knee and hip osteoarthritis. It was found that exercise in

patients with osteoarthritis could be performed in several ways such as static or
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dynamic exercise, resistive exercise, muscle strengthening exercise, endurance
training, balance training, or flexibility exercise etc. The research could be measured in
several methods such as judging from range of motion, muscle strength, pain while
walking, balancing, walking patterns, quality of life questionnaire, and drugs usage in

different times. It was also found i’.‘

-based exercise helps preventing and

dealing with any osteoarthritis ( becified objects of exercise. Tiffreau

sway from the F AT 5, Whi ened eye on double and

stance. It was found that

than the control group It wa also fo

control than the opened—e'yé"-en’:é.gér B ‘ stance-group. Messier concluded that these

control. m i ' m
n Baar etglmm had studied the'exercise rogram |n§ments with knee

o BT IV NIVEITTVG v

subjectMere divided into 2 groups the exercise group and the control group which is

ACIENLST BiNigwnissmr:pine

compared with the control group. However, after the 9-months evaluation, no change

was found between exercise group and control group.
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After that, lwamoto et al. (2007) had studied the effect of exercise to increase
muscle strength (strengthening exercise) for short-term in patients with mild to
moderate level of knee osteoarthritis for 26 cases. It was found that thigh muscle

strength increased more statistically significant after strengthening exercise.

According to the researches | mentioned above, it is found that

exercise is beneficial in_ : S b, g i /i ‘ ser, patients might be bored of
the long period of exercisein.the s A anti-gravity exercises cannot
or difficult to be perfo ' ( 1S of injury. and increasing of pain, which

might be the reason . aré likely to avc § the ise (Hinman et al., 2007).

erested. Both America

and Europe ofte tic exer * reh

o - Fa

oatients with arthritis and

cted several researches on the aquatic
exercise in patients was found that there were
several ’:‘:} exibility, balance and
decreasing the ‘af et ‘be measured in several ways
such as from ra j!a'- of motion, muscle strength, pain while Iking, balance, walking
patterns, the qualitypf& questionnaire ants usage in different times. The review
of the ﬂaﬁcﬁjuﬁﬂj %ﬁi%ﬁe ﬂ)% ﬂ ient with arthritis
becaus‘-lt is benefits a patient in many wéys. owever, the measurement of aquatic

exercise in a patient with osteoar‘ritis nowadays mdstly focus on the asséssment of
el i b bl e o e . 2

Lord et al. (1993) had studied the effect of aquatic exercise in the elderly aged
approximately 69 years old. The subjects were divided into 2 groups, which were

aquatic exercise group and control group without any exercise. The exercise was
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conducted for 9 weeks. It was found that aquatic exercise increased muscle strength
and reduced responding time, increased the flexibility of muscles, and reduced

postural sway with significant statistically compared with the control group.

Douris et al. (2003) had studied the effect of aquatic exercise on balance

control in comparison with land-based e elderly, aged between 68-91 years
' 2 groups, which were aquatic
exercise group and land-based ex rC|se was conducted 2 times

per week in both group 1o _ . _ quatic exercise and land-

female patients Wit :

group and land-base

for total 6 weeks. It wa ' : L “reduced the postural sway with

significant statistically. ,;/, F,r_;.;

Nort N Q_ﬁ'I_-l-lI'--:ﬁ-vfni:rsrrsvs-d’.v.-.\-.rjv.\-:‘-:v:'|=z=\dr‘|9A I'Cise in patlent W|th

A .
knee osteoarthritis of into"2 groups, which were

aquatic exercisgroup of 9 cases and

cases. The exerms%-was conducted for 3 onths It was found that aquatic exercise

4TS 1241300
menta ver, there o effect ren nge of motion of

joint compared with the control gro‘p

ARIANTLEU UIANLNALL..

exerC|se in patient with osteoarthritis and rheumatoid arthritis by dividing into 2 groups,

rol group Wwithout any exercise of 8

which were aquatic exercise group of 20 cases and the control group of 10 cases. The

exercise was conducted for 6 weeks. It was found that aquatic exercise increased
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muscle strength and range of motion of hip joint compared with the control group with

significant statistically.

Wyatt et al. (2001) had studied the effect of aquatic exercise compared with

land-based exercise in patient with knee osteoarthritis of 46 cases by dividing into 2

groups, which were aquatic exercise land-based exercise group. The

exercise was conducted w ' % i 1t resis Whi Iking for 6 weeks. It was found
that range of motion of joint. ha ime had decreased in both

groups, but there wa twas also found that another
aquatic exercise could f sls more than u ing land-based exercise

significant statisticallys

Foley et al. : oc-the ' -' \ 0  ‘-.VL exercise compared with
land-based exe e i ‘ ?\iwt " i i'\- ritis by dividing into 3
groups, which wer erci 7. | of 35#". Jses, land-based exercise group of
35 cases, and the ¢ rredey K X r('3~ - . cases. The exercise was

]

.l'"‘
conducted 30 minutes U“M Jper wee
showed that strength th| .. i E’;‘I‘e"’m‘i al ed exercise group was more than

aquatic exercise group, and d that W
'-"' S L)

group had incréase )

x‘

Wang¥et al. (: ercise in patient with

in 6-week period. The results

ing speed in land-based exercise

knee and hip os ‘ barthritis of 43 ca by dividing into 2 ps, which were aquatic
exercise group of 2.4 cases and the Contro‘Joup without any exercise of 22 cases.
The e cus ﬂﬂjmund that after
receiv ﬁ uﬂ gﬁcﬂﬂﬁﬁﬂcﬂ istance and the
ability of perform daily activities fwas increased gompared with the c¢entrol group

PRARIN U ANINYTR Y

Cochrane et al. (2005) had studied the effect of aquatic exercise in patient with
knee and hip osteoarthritis with age about 70 years old of 312 cases by dividing into 2

groups, which were aquatic exercise group of 153 cases and the control group without
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any exercise of 159 cases. The exercise was conducted 1 hour per round, consisted of
muscles stretching, strengthening exercise, and aerobic exercise by intensity level
from low to moderate for 2 times per week, total 12 months. It was found that aquatic
exercise for 1 year could reduce pain and increase the ability to perform daily activities

continuously.

Hinman et al. (200 ‘. ~studie t of aquatic exercise in patient with

knee and hip osteoarthritis ¢ groups, which were aquatic
e —

exercise group and ithout~any._exercise. The exercise was

the ability to pet s around the hip joint

had increased stz ‘the control group. It also

muscle strength, aerobic f celderly witk Ad p osteoarthritis of 42 cases

by dividing into 2 groups, ea , ise group of 21 cases and the

control group without any exerc ‘iﬁ'.-pf-_g ases. The exercise was conducted 2 times
e

per week fori[o 12 weeks. It was found that buld increase flexibility,

muscle stren

owever, the exercise
t daily activities. It was

could not decreﬁ mﬂ
also found that aguatic exercise was harmless and caused n jury while exercising.

‘o LY |
% al.(2008) h tudi quat atient with knee
osteoﬂ"tﬁ 6&3&3 bﬂ%‘jﬂﬂjﬁmﬁ exercise group
of 32 cases and land-based exercise group of 32 cases. The exercise was conducted
ARFRGN FUINAL T b
Qtime, sevérity of the disease and the ability to perform daily activities has chan‘ged in
the better way, but there were not much differences between groups. However, it was

found that pain before walking and after walking for 50 feet in the aquatic exercise

group decreased more than those with land-based exercise significant statistically.
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In Thailand, Chomusa Chaisangjan (2546) had studied the effect of aquatic
exercise in patient with knee osteoarthritis of 40 caset by dividing into 2 groups, which
were aquatic exercise group of 20 cases and control group which exercised easily at

home of 20 cases. The study focused on the increase of muscle strength. The exercise

However, th _ &ffa - aquat ; rcise on balance control in
elderly with knee ost ' Etill b I‘ ) del aly. Also, most of the studies
focus on the efféet of : ise on streng Hain; and quality of life in the long
term. Therefore, resec ' inlerestes tud; the fect of aquatic exercise in
short term for 6'Wée , vith. A 8 odihfits v ilightly to moderate level
in terms of incr ) _ ‘ ‘, “" , ng, decreasing of pain,
increasing of quality, i Gy ; N | i flexibility of leg muscles.
These are all to study =S ,- ise { be Used for slowing down knee
degeneration, increasing cor to reduce risk factors for falling, and
as guidance in selecting ML " rcis derly with knee osteoarthritis.

v —

) —y
AU aneningns
ARIANTAUNNIINGIAY



CHAPTER llI
MATERIALS AND METHODS

POPULATION

Target Population is the elderly with mild to moderate knee osteoarthritis.

Id to moderate knee osteoarthritis

King Chulalongkorn Memorial

edical practitioner to have knee
American  College  of
e than 50 years old, knee
knee joint stiffness in

tha y! epitation of knee occurring while
moving n‘--:‘uf: '55-"’ mage revealed bosteophyte at knee joint

J=A
1986). (showed “

tf"'r ';.-".J;
2. In this study, pa ents-were as to the elderly in the range of 60-75

Al TR
ears o n which-preva

er ound.

ST

Ha& a primary osteoa is which might o@;r unexpectedly without

any Ce‘ta‘azause The possiblvfactors were such as age, gender, and

ﬂ‘iﬁf%l’J‘VlEWlﬁWEﬂﬂ‘i

Patients who were d‘agnosed by medlcal practitioner to have mild to

q W’l NP P INR (A0

appendix D)

6. Patients who did not exercise regularly.
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Patients who were willing to cooperate throughout this research.

Exclusion Criterias

1.

Patients who had no osteoarthritis of the knee according to diagnostic

criteria of American College of Rheumatology.

itis which is caused by preliminary

factors suc as injury : ity oF ital bone deformity.

Vi€ erity of knee osteoarthritis

rapy to reduce pain at the

elf treatment such as hot or
. Invasive Surgery in the past

ion in the past 3 months.

nee joint replacement surgery

C _ﬁ.{ll'.lllb‘ﬂl'l'l’ — ‘:. o

: ;] ght affect the training
i

Pa@ vhe s that T
exe ise based on consideration of medical practitioner, such as heart

1 lstiE i? 1@%4 ri;q igr etc.
FJY atients who receive paln iller antlbloalc or muscle relaxant apart from

Paracetamol.

q RAS A AN A Y

11. Patients who had eye problems that might disturb the study.

12. Patients who refused to cooperate or left the training program.
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Population group determination

The participants were selected from the elderly aged 60-75 years old with

mild to moderate knee osteoarthritis according to the inclusion and exclusion criteria.

Participants are divided into 2 groups which are the experimental group receiving

ed from population samples

calculation by the stug omi 6t al. (2000) wt ,'- : u-; female elderly with lower

limb arthritis by dividi 10 ntof2 drau _ ich we! erolse group 14 of people
and control group of - 2oplef to att 1\ ura I way while standing with eyes
opened on doublaileg ‘ " \

‘ al sway area while eyes
opened of 0.77+0.22mmjmi; Wi \ ad 0.83+0.26 mm/min. The
sample size can be =t Evaluatlon after the test

e

between the groups of indepgndent J follov wing formula;
’ Zp)’ 0%/ o

=T

B = OE(powero, at one-talled = LJ'

FTWF”J ‘iﬂeﬁl‘?’l ?Wifﬁaﬂ“ﬁ’m“

S+n1

AR mnmumwm&m

= 0.05625
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Substitute:
n / group =2(1.96 + 1.28)° (0.05625) / (0.77-0.83)°

= 328.05
Therefore, the required number o

\ \\ ’ Per.group was 328 people.
Since this research was a compars of aquatic exercise and land-

based exercise whie tudlﬁbefore also the study time
was relatively limi rdlin e Bl um ana the s were difficult to obtain.
Because Thai people 79 /44 S : ‘therefore, researcher will
study the sample s lot study, then calculate by

using 2-Independenifc

Regarding the tréining less than 80% or

missing more tham'4 times out , ‘ ) ere cC nsidered a drop out and must

select more participants to obtain

= ey

How to select the sample fJ ot "'J"

Apply random. ¢ ing a Block Randomization in

Block of fouriineorder to_equal the 2 groups and distributing J e disturbances. The
AYE L)
samples were fando oj'- darthritis who received

the treatment at !ﬂ g Chulalongkorn Memorial Hospital to r‘ e the bias towards this

study. All par’uClpani@ in this study must be allﬂed

Mateﬂ%&%ﬂﬂﬂ‘ﬁ?ﬂﬁﬂﬂ‘i

. Arecording anJvqunteer information sheet.
AR RIRRNATIN YA Y
3. Weighting apparatus and height meter.
4. Force platform; BERTEC # FP 4060-08 with recording devices from

the computer (figure 3.1).
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Computer for data recording (figure 3.2).

®

Stopwatch (JS-609, FBT ,China) (figure 3.3).
A chair with backrest and arms with 46 cm high seat.

Sit and Reach box and carpets or mats or boards for seating (figure

F ipecs . e
Figure 3.1 Feree platforn
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e -
\

=#HINYNINYINT

ied the details, how to use and the acouracy of the equments

A R SRIURAGWHTR B

interested to join the study.

3. Selected the volunteers according to inclusion and exclusion criteria.
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4. A Volunteer was explained clearly about the objectives of the research, methods
of study, and the expected benefits according to the given information sheet. A
volunteer signed the acceptance form, then making an appointment and

distribute the data recording tables.

have primary knee Ost S W ‘ d oderate level of severity. The
: as divided te C 'éhe aquatic exercise group

6. ‘daily activities by using
~and then assesed the
strength and , |n both groups.
7. Set up fhe g [ ule- for, group, groups would received a
similar ex pl 1,' / ' appendix f e exercise was conducted
8. Evaluated the knee ff *'v ':e' | 0 perform daily activities by using
questionnaire. Test r‘} #J_P 2 standing and then assesed the
strenth d in both groups.
T ——— 0 [
9. Check the 2 .&‘E'.‘ ot or cold treatment

used n bl groups. )
i Eeb ﬁmwmm

11 E‘qlnmarlz e study

Q”ﬁﬂlﬂﬁ‘ﬁﬁ‘im UNIAINYAY

Recorded age, gender, and perform preliminary questionnaire which was

interviewed by researchers.

2. Measured weight and height.
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3. Explained the methods used in this study to the participants so that they would

understand the process.

4. Participants must wear pants. Socks and shoes were not allowed to ease the

data measurement.

e the study from Visual Analog

n terms of severity of pain,

hysical activity that occurred
u e patients answered the
aster Universities Arthritis
Index (Maglified ANO r - " steoarthritis Outcome Score
(KOOS) (ﬁ? ‘ 47 ed A per 7 ) ihe questionnaire would
A ( “u ind) the researcher from

prejudice.

W e e

7. Test the postural s f single and double legs stance with

eyes opened and ';ga e .;
. - \ o

,,,,, Farrylt g

8 . TeSt 3 .zjllallm;m;lﬂ-mllllm{-l;mlaln-lﬁ;ur.u-mr-u-:x\:'—‘

9. Testto ﬂﬂ}ility of lec . testﬂ
Initial aETement beﬁﬂe test u
ﬁu\iﬂnt’aasuuﬂdltolsg tniﬂne’]amljefore the test at

least 6 hours and stop eating for atlleast 2 hours priorto the test. QS
4 WILANNLAUN LN Y
- A participant performed stretching and warming up for 3-5 minutes to prepare

the body for the test.
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Postural Sway while standing test (figure 3.5) ( Masui et al., 2006; Hall et al., 2006;

Messier et al., 2000; Raymarkers et al., 2005)

of action of
weight frce
Fity) acting
wouzh center of

COP, poirt of
application of
N

Figure 3 Su Sway wh tanding test on a force
jons in the COP.

brad f-" 7 ry/index.p...)

stance with opened eyes and

1. Test for postural sway d ‘ﬁf Star r 0 ‘

closed eyes

Testing procedure

y—__.;;"

1. A Pa i |p [ the  '|"" were placing collateral

with

dlstance of apprOX|mater1 shoulder width on the force platform.
hips, and knees straight.

A par‘uClpant stood as stralght as pOSSIble

qvm RS ST T
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Testing methods

1. The participants followed the testing procedure as above.
The participants stood with opened eyes, and then count time for 30 seconds.

Performed the test 2 times for each move, rest for 30 between the set.
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2. Test for o‘ Ul < 1C 5y ith opened eyes and

closed eyes.

Testing procedure [ ] =

FIIELAINE NINENS

2 During standing test, bedy, hips, and knﬂomt that touch theur must be

AR g TREa Y

During the standing test, a participant joined hand on the chest.

4. A participant stood as straight as possible.
5. Postural sway test would be conducted in 2 ways; with opened eyes and

closed eyes.
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6. Intesting of standing on single leg stance, a participant must performed the
test on both legs by switching each one until the test is completed (figure

3.7).

Testing methods

dure as above.

pened eyes, and then count

time for ?ﬁertﬁt swq
3. Perfor ‘ 30 between the set.

4. Thep , and then count time for

30 sece
5. Performed th

um nmm;m o
awm\mmumwmaﬂ
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When the test was finished, the signal measured by the force platform is
selected from the six-channel amplifier (figure 3.8), the transfers to the encoder, which
is calculated the result of postural sway in terms of COP including: (figure 3.9, 3.10,

3.11).

w

Figure 3.9 A model of COP
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Figure 3.11 Result of Postural Sway in term of graph view from windows

48
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Test to strength of legs muscle by using Senior’s chair stand test (Howley and Franks,

2007)

Testing procedure

seconds.

~ The number of ii gssible in 30 seconds will be'salculated. (Figure 3.12)

Figure 3. enior's chair stand tem

01N (1) (k) ML

Testing qpcedure
D - .Y
AWIRIATHUARINHIAY
qboth eet were perpendicular to the ground and closed together.

- Soles leaned against the foot supporter, stretched the arms straightly, parallel

to the floor.
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- Slowly bended over until the hands were on measuring equipment, and could
not bended any further. Did not sway or bend roughly. The fingers equal, and maintain

this distance for at least 2 seconds.

- Read from a distance "0" to the fingers (centimeter).

corded as negative.

’, recorded as negative. (Figure

AlIC and Land-based exercises (ol { 81 Hinman et al., 2007;

Tangw, 2546) D

1. Methodi.of Aquatic and Land- based exercises were showed in appendix

ﬂummmwmm

- Swimming pool that used in this stuﬁwas for exermsmgqyd physical

VR R FRRW I TR REr
qpool was in oval shaped, 3 meters wide and about 4 meters long. Dividing into deep
and shallow water zone where shallow zone was used for an exercise in this study. The

water was approximately 80-100 cm high or at the waist or chest leveled (figure 3.14).
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u atic exercise

- Thefe wefe staired f safely gett : t of the pool.
F J"\Idd "l L \ P

_ The water | t&@
the stability for standing of a pa%ﬁn.- :
- The partigipanis. .wore. &

\ |rIpooI which did not disturb

t pants and dark-colored shirts.
Swimming suits, eye gogglg - .f- wimmir vere not required since diving was
A "

not involved.

A resear@r and the as 'Sély % going up or down the

stair and during the.gxermse The exercise area was a shallow area which reduced the

BT %mﬁm WA

themselv S.

QW']éWﬂiﬂJ URIINYIA
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3. Land-based exercise

- A participant wore comfortable shirts and pants and exercise at home.

- Measured to prevented danger while exercising.

Since a land-based exergis no external resistance as the aquatic
exercise, the chance of ge | injured was, r. A participant is recommended to
exercise in the area near the wall i “resiir se of fatigue. Relatives were

allowed to take care 2 Ci (i : m occured after the test,

*** The g _ oad & 5N rcise would be followed up by
‘ . - \- whether a participant
practices correctly a _' L Moreover r 2archer had log book for
exercise checked list al [ 2 : \ participants in land-based

group.
Data Analysis

S./program (Statistical

1Eisplay characte cs sample such as w@ht, height, age, and the

values obtained fror?study with the average mean) value of standard deviation.

1) ‘MWI? AR YA -

by the force platform, level of kneé pain, efficiency to,perform daily activities, and the

RIS RARVIRB IR B
Qexercise by using ANCOVA. In case the data is not displayed in normal distribution,

nonparametric analysis by Mann-Whitney U test would be used for analyzing.
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- Analyzed the different values of the postural sway measured
by the force platform, level of knee pain, efficiency to perform daily activities, and the
strength and flexibility of leg muscles within the groups before and after 6 weeks
exercise by using Pair t test. In case the data is not displayed in normal distribution,

nonparametric analysis by Wilcoxon %I Jned Rank test would be used for analyzing.

- Analys k . differénivalues of the dosage of paracetamol
and hot and cold massac e --." S ‘ *6 weeks exercise by using Unpair

t test. In case the 0 is is d'in nwn, nonparametric analysis
by Mann-Whitney U'tes ‘ \

AULININTNEINS
AR TUNN NN Y



CHAPTER IV
RESULTS
Characteristics of subjects

Fifty eligible female volunteer knee osteoarthritis were recruited according

see Fig. 4.1).

received exercise progra for : iod f6ipants completed exercise

Baseline " Eharagiérisiiés/of bjects were shown in Table 4.1. Age of 50

subjects ranged flom 60fto 7* Y “mean 20f tic exercise group and land-
F o \ -

mean body welt [ ise @ and land-based exercise group were
58.26 + 8.31 kg and ‘ 3: 4 P ’," igh atic exercise group and land-
based exercise group “ 46 : ‘-., 84449 cm, respectively mean

i er ro'lup were 24.36 £ 2.72 kg/m2
and 23.68 + 2.24 kg/ ‘aqutic exercise group and land-

based exercise group suff 01108 for.7.12 + 5.64 years and 6.36 + 7.39

years, respective
_—

.
Characteristi N P

E‘ T
AULININTNEINS
RN TUNRINYINY

rent between baseline

U



Eligible participants with knee

osteoarthritis

A 4

55

d-based exercise group

N =25

gy
1} |
vention Assessment |

F BT T WA
qumnimwﬁwma"ﬂ

Fig. 4.1 Study profile for participants in Aquatic and Land-based exercise groups




Table 4.1 Baseline characteristics (n = 50)

56

Aquatic group Land-based group
Characteristics N=25 N=25 P -value

Mean S.D.
Age (yr) 66.40 4.36 .534
Weight (kg) 55.35 717 192
High (cm) 4.49 236
BMI (kg/m?) 2.24 685
Period of Osteoa Mhritis Y 7.39 .685

Unpaired t-test

AULININTNEINS

ARIAN TN INYAE



Postural sway
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Table 4.2 The comparison of postural sway (COP) between Aquatic exercise group

and Land-based exercise group (n = 50)

Parameter

Double leg Stance
- DOx (mm)

- DOy (mm)

- DOtotal (mm)°

- DCx (mm)

- DCy (mm)

- DCtotal (mm)”

Single leg Stance
- RSLOx (mm)

- RSLOy (mm)

- RSLOtotal (mm)2
- RSLCx (mm)
- RSLCy (mm)
- RSLCtotal (m
- LSLOx (mm)
- LSLOy (mm)
- LSLOtotal (mm)
- LSLCx (mm)

ANCOVA wo 05)

7

10 4
1023

F
502.05 + 481

116.6

Bl

961.81 + 6333.98
£3.17 +30.25
=

8252.66 + 5903.08

7857+i 05

Posttest

quatic group Land-based
p-value
group

Mean + S.D.
25.96 + 12.72 30.33 £ 14.08 239
9 13.16 27.82+13.22 577
21 0 +407.30 802.82 + 526.19 495
245 1.60 31.83 +13.17 039
a\ £12.77 28.07 + 11.57 488
3 4 455.77 880.28 + 484.27 331
47.08 + 11.53* 48.27 + 18.73* 775
38.26 + 35.69* 79.64 + 44.19* 280
332128 +2437.16*  4300.45 + 3855.00* 255
4917 £17.22 40.96 + 14.27* 042
89 + 23:60" 73.26 + 27.63* 018
3032.77 + 1605.31* 705
5% 65.79 + 25.57 165
. 30, 78.64 + 33.67* .041
3985.83ﬁ63.73* 5657.12 + 4744.71 A71
56.58 + 25.49* 56.50 + 27.95* 970
83.50 + 39.23 029
239

5427.31 + 5829.34

ammmm BTH W18 M1} 3 o

double leg stance with closed eyes in COPy, DCtotal = double leg stance with closed eyes in total sway area,

RSLOx = right single leg stance with opened eyes in COPx, RSLOy = right single leg stance with opened eyes in

COPy, RSLOtotal = right single leg stance with opened eyes in total sway area, RSLCx = right single leg stance with

closed eyes in COPx, RSLCy = right single leg stance with closed eyes in COPy, RSLCtotal = right single leg stance

with closed eyes in total sway area, LSLOx = left single leg stance with opened eyes in COPx, LSLOy =

left single
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leg stance with opened eyes in COPy, LSLOtotal = left single leg stance with opened eyes in total sway area, LSLCx
= left single leg stance with closed eyes in COPx, LSLCy = left single leg stance with closed eyes in COPy,

LSLCtotal = left single leg stance with closed eyes in total sway area

*within group difference between pretest and postest (p<0.05)

The comparison of postura y and compared between groups using

dio-lateral (COPXx), antero-

posterior (COPy) di ‘ _jotalisv b ile A_-‘-.n with opened and closed

eyes. COP were measl | if Loth e es'g  . ,“‘\‘ training period.
Postural sway : Jnd afte : erc se for ' 1\ were also compared in

ed parameter showed better

>OP in aquatic exercise
A‘ COP i group with significantly
reduction of postural 'y ¥ \ \x

Up as follows; double leg stance

b

o
with closed eyes in medio-la ‘-‘-“'5":;&&:-- on (( 0=0.039, right single leg stance with

closed eyes in antero—po ;- -.'__ 0.018, left single leg stance with

il

opened eye-i an eft single leg stance with
L e o |

i . VH”' . .
closed eyes In ai ther situation showed no

statistically sigmm o | m |
AULININTNEINS
RIAINTUNRINEIAY
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Physical performance and Quality of life

Table 4.3 The comparison of pain scale, quality of life and performance between of

Aquatic exercise group and Land-based exercise group (n = 50)

Pretest Posttest
Aquatic group Land-based Aquatic group Land-based pvalue
Parameter § group group

Mean +/S.D. Mean+ S.D. Mean + S.D. Mean + S.D.
VAS (1-10 cm) 8684 1.65 281+1.54 . 00 0.53*  1.41+1.30* .007
WOMAC(MAX120) 28844 12.05! 27.08%9.36 1348 + 13.84* 14.64 +15.28*  .607
Part 1 (MAX=25) 648 #1307 576+ 3.05 « 3104+368"  3.12+3.87* 756
Part2 Max=10) M0 a8+ 405 + 2464 1570 Wodw127r 15641717 250
Part 3 (MAX=85)" 18188 8,70, 19.04";.6._43 920+980" 996%10.24*  .683
KOOS (MAX=168) ~ 54.30 + 23:65 5516 448,61 2672+ 23.48" 32.48+2643° 303
Part 1 (MAX=20) 6.40 £897 5:7% 1254 3.60+3.63*  3.64 +3.48* 733
Part 2 (MAX=8) 2.48 +1.23 2.32 ir;’l_.]j; - 1.08+0.95* 1.40 £ 1.50 312
Part 3 (MAX=36) 1048 +567 1052 +4.57 4.16%4{08% 504 +5.18* 496
Part 4 (MAX=68) 1724+9.88 1828 +858 8.88+10.08* 9.40=+10.11*  .959
Part 5 (MAX=20) 9.96+4.65 1040+442 4.72+4.15*  7.64+585* 020
Part 6 (MAX=16) 8.24 +2.65 8.32+291  456+322°  576+336 195
Senigf’s Chaif 1380378 | Q14188543 | (25112% 408" 5721.08 £ 4.79*  .000
stand (times)
Sit and Reach 6.98+8.10 & 7.90+11.47 #10.96+7.68* 1054+9.32*  .399

©m)

ANCOVA (p<0.05)

VAS= Visual analog scale, WOMAC= The Western Ontario and McMaster Universities Osteoarthritis index, KOOS=

Knee injury and Osteoarthritis Outcome Score

*within group difference between pretest and post test (p<0.05)
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The reduction of knee pain (test by VAS) as shown in Table 4.3 revealed
improvement of quality of life (test by modified WOMAC and KOOS questionnaires),
increment of leg muscle strength (test by senior's chair stand) and improvement leg

muscle flexibility (test by sit and reach) after receiving exercise in both groups for 6

d land-based group were 3.68
uatlc exercise group showed

statistically significan ased exercise group (p =

0.007).

The stren gquaticexerc D d significant statistically

'r'ﬂ'p"'l I‘ . !
® \odified W A'aifva salid jerly subjects with knee OA: the

F

divided into 3 domains sca ..rk.i 'T1'o" iffness and physical function were

showed no statlstloally signiicant dli ﬁet ). aquatic group exercise and land-
- ,

.-"““ I~
based group _15 Cl

1e Score (KOOS) was

developed as an extensio 03 rtié Index with the purpose of

evaluating short- term and long-term symptoms and function in subjects with knee injury
and o arthriti a-ar fan, : tf core as follows
other H uﬁ ‘ ﬁﬁﬁ Wmﬂnﬂﬁfunchon in the
sport am quality of life (QUL) were showed no stat|st|cally agmﬂca&l’dlﬁerence

YRR I MTING e

The flexibility of leg muscles was showed no statistically significant difference

between aquatic group exercise and land-based group exercise (p>0.05).



61

Paracetamol dose and Modalities volume

Table 4.4 The comparison of Paracetamol dose and modalities volume with a hot or cold

massage between of Aquatic exercise group and Land-based exercise group (n = 50)

Land-based group

Parameter — , N= v, N=25

DK Sy Ranks

_Mean Rank @n Rank Sumof P value
FJ

Paracetamol (tablet 4 681.50 .239

Modalities vol 16 679.00 .182

The particip 2 \_o to reduction of pain and

performed self ‘ass =ss in the evening during the
training exercise program 4 _ hown in Table 4.4. There was showed no

statistically significant 'r;,n:r - exercise group and land-based

exercise group (p>0.05).

DM

A e

-

b=t

Level of sat on -
\ 7 ’ ,\‘

Table 4.5 Table ﬂws the leve olu ers %A/een Aquatic exercise

group and Land-based exercise group (n = 50)

%roups Very saaisfied Mediumlsna’itlisfied Less satisfied  Not satisfied

0 %

0%
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This study was showed that most of the participants in both groups rate their
satisfaction to be very satisfy after exercise for 6-week as shown in Table 4.5. Few of

them reported medium satisfy and none of them reported less satisfy or not satisfy. The

exercise in the water group rated their satisfaction levels to be 96% very satisfy and 4%

ﬂumwﬂmwmm
QW?ﬁﬁﬂ‘imﬁJﬂﬁ’mﬂ’lﬁﬂ



CHAPTER V
CONCLUSION AND DISCUSSION

CONCLUSION

(averaged age € _ 7.17 kg, averaged high

152.78 + 4.49 " and averaged period of
Osteoarthritis 6.36 47.394/ears )l The-47-of patients had one-sided degenerative knee
conditions and 8'0f patients he ,Egthﬁ; i degenerative knee conditions. It was found

that the nature of t o/grodps haﬁf statistically sig| t difference (p> 0.05).

(p < 0.05). It was also fo nd' ;! t'u } double leg stance with closed eyes
in COPx, right singlestaﬂ_'_ H".-'%I r pPy, left single leg stance with
opened eyes in'CO d eyes in COPy decreased

in the aquatic ffffffffffff up n ».‘ﬁ group significant at
p < 0.05. m

There we statistically significant improvement of pain level values, leg muscle
strength and le u& flexibility of the elderly patients with osteoarthritis in both

LT i BT TiaFa T i

musolea]toreased significantly (p<0.05).
N ARARFHUNI TR R~
QStiffness of the joint, and a quality of life of the patients with osteoarthritis in the two

groups after 6-week training period were significant reduction at p<0.05. But there was

no statistically significant difference between two groups.
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The use of drugs, hot, and cold massage on the pain in the 2 groups after the

6-week exercise was not statistically significant different at p > 0.05.

Satisfaction levels in exercise training of patients with osteoarthritis in both

groups after 6-week training perlod showed that percentage is in line with much

2

satisfaction and moderate.

DISCUSSION

nding was decreased in
the patients wit \ ingth At ':. ‘ ‘ e land-based exercise group.
There was statistical signif iffe I in} > A : » after the 6-week exercise (p
< 0.05) (Table 4.2). ofedtind'stiddy SRS (2003) about the effect of
aquatic exercise contral " H ) §  exercise on land in elderly
people aged betwe arsydi : : s which were aquatic exercise
group and land-based i = 1 up. Thi " ‘ cised 2 times per week. It was

found that aquatic exercise a dland-based € e could increase balance control.

It showed fl 18 exercise group was

decreased d W.a @ eyes in COPx, right
single leg stanowith clo: le mce with opened eyes in
COPy, and left single leg stance with closed eyes in COPy:*This means the patients
with O ivho recel\gcne aquatic exercise‘had better balance than the ones in the

b s PR b PR g v v

supportm this result. Suomi et al. 2000 have studied the effect of aquatlc exercise on

q TSN DR I 3lPo) U

2 groups which were aquatic exercise group and land-based exercise group. All the

land-

patients exercised 3 times per week. The result showed that aquatic exercise could

reduce the postural sway significantly (p < 0.05).
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Pain levels

The study presented that pain was decreased in the patients in the aquatic
exercise group and the land-based exercise group significantly (p < 0.05) (Table 4.3).

There was statistically S|gn|floant difference in pain between the 2 groups. The

ore pain than the land-based exercise
. (2001) have studied the effect

of aquatic exercise “eompared  wi rcise in - patient with  knee
e —

join the walk for ©6 | _ fosults fexami ‘ if ange of motion of joint was

increased. Wal i was Jdge sed i 5 but found no differences

ﬂ tis ‘ le strength between the
2 exercise groups: The patients in the aquatic exercise groumﬂean 25.12 + 4.08) had

higher strength tharﬁhﬁatlents in the land-Based exercise group (mean 21.08 + 4.79)

o ) B T W e o

actmty |I|t|es between the 2 groups (p > 0.05). The results agreed to the study of

Qhtercity ﬁiﬁsﬂmﬁﬁ“ﬁqﬂ?ﬁﬁ A

group of 21 cases and the control group without any exercise of 22 cases. The
exercise was focused on the increase of muscle strength. It was found that after

receiving the aquatic exercise, level of pain was decreased, walking distance and the
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ability of perform daily activities was increased compared with the control group

statistically significant.

The past studies present that balance requires many important components

such as muscle strength, visual, proprioception, vestibular, and somatosensory

r to make the body stand and walk

or move without falling (Edit et 007)! Bayon e factors, another important is
age. Elderly with knee OA me Jos (&nd resulting fall (&xiin, 2549;
—

e —

Carrie et al., 2003). F nd that after the patients in the 2

groups exercised fo d. This indicates that the
exercise is very us a n with mild to moderate-
leveled knee : e in the water helps in

more to control their badies 'r]_‘{_ e ex \ r of falling because the

floating and the buayanc rc _' ot V h lessier et al., 2000). The two

postural sway because these i 2d-to affected on increment or decrecrement of
i }‘5.-»‘ g 2
.--_..-{,._,.f :

postural sway.

groups was incm
exercise may inhibi

muscle that works‘fcﬁ long time causés& thicker and stickier sacrolemma and

et e S

sedent people have a lot of mactlve muscle f|bers but those fibers can grow when

YL VAR UMV MGN b TSI

h|gher leg muscle strength than the patients in the land-based exercise group. The

pmlble reason is that the
t the reflex action at the proprioceptive Teceptor in the knee. The

possible reason is that exercising in the water doesn’t cause joint impact because the

water has the floating and the buoyancy force that help the patients work out with full
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range of motion. The 2 groups had the same exercise positions, duration, and
frequency of the exercise so these factors might cause better results in the aquatic
exercise group. There was no difference in leg muscle flexibility between the 2 groups
because of the same exercise positions and duration. The water doesn’t effect the

/7/patients stretched their muscles before

result of leg muscle flexibility becal

getting in the water.

Pain level wi 2 groups. It is because the
exercise helps in incr ‘ " - re the strength is increased,
the more the swing oregas { S dies, it can be seen that the
knee pain is due to \ . A 3 { ovement ability and daily
activity ability ‘ easing of pain is very
important to redu ing daily activities in the
patients with knee‘ . : ; . pa ;f‘ I .. ) hAe aquatic exercise group
» . The researcher believe
at reduce the impact while

his reduces the pain (Silva et

o i 4 - :
Lo WA T
ST

[w to the study, it shows the ee OA in both groups

ﬁ the decreasing of 3
parts of ModifieﬂO V ' aﬂ Osteoarthritis Outcome
score after the 6-Week exercise. It is because the pain was decreased. This agrees to

many studies in th!pﬂinvesti atini that thé knee Eain occurs because of muscle

knee jom stability, and an increase in pain. This is the reason that patients avoided
' ir e joi "it‘ Oi [ ﬁ uﬁl n the
qdecreased. The ability of doing daily activities was increased.

The present study demonstrates that the exercise influences an increase in

thigh muscle strength and a decrease in pain. These 2 factors affect the patients’ knee
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joints. Postural sway was decreased. This means the patients had better balance.
There are some studies examining that muscle strength is an important factor in
controlling balance during standing and walking. Standing still requires muscle
strength more than other systems do (WANT, 2541). In the present study, there was

difference between the groups i

losed position. Although the vision was
excluded, the patients stood still _ au tients who exercised in the water

have an increase in leg muscle st : ¢ he decrease in pain also helps

voluntary muscle ¢ ; wandr ili alanc in patients with knee OA
by injecting bupivacaine{ps illeg) i he - knees. It \ found that muscle could

contract more andak 186 \ ssed when the pain was released. This supports

It can be seg e xercise.is sneficial to patients with knee OA,
especially aquatic’e: | _' ""'" asing balance
Y W i i\ \

of doing daily activities | and pain \
thing for patients to do. ‘ S = S at pa

scle strength, the ability
sage. Moreover, it is a new
tients with mild and moderate-
leveled knee OA should reguilafly exerciss ,ecrese risk factors. However, the
exercise doesn’t change th J .;;' € ause stients have had knee problems for
at least 10 years = Land decreasing in fall
(Messier et a v :

%gthatthe eatment of ee OA'is to maﬂ
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FUTURE DIRECTION

1. The effects of exercise on patients with knee OA followed up in

long term.

rcise in patients with knee OA after

3. s.effects of aquatic exereisein patients with hip OA.
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APPENDIX B
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APPENDIX C

pnansUseiNvA1EIaLinAaN (Altman et al., 1986)

American College of Rheumatology classification criteria for osteoarthritis of the knee

Tradition format

Knee pain and radiogr: 3
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Classification tree
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APPENDIX D

wUUsELUTTALAMNTULSITRINMISTBLIEaN (Lequesne, 1997)

Index of severity for osteoarthritis of the knee (Knee ISOA)

a1n15dam

1. UUZUDULALNABUNANAL

ldfianison

fanistan

4. UTLAL
1 )

laifianisom

1aAnAIANLA

ﬂ’)ﬂ V‘.li:;,'.llul-_
5. UrpLlNvasaing
H |
Tlsifann LI A

ummiﬂqm‘

ﬂUEJ’JVIW’I?WEﬂﬂ‘i

%‘»EI»‘VI'N'NQ’& AN Lﬂ‘ullﬂ a1 musq‘nuum ﬂﬂﬁ‘ﬂ’)

ASLLUU

amaﬂ&mmum’mmaﬂ

NINNIT 1 N WARTNATEUTNIN

900-1,000 N. (U3eN104 15 W)



86

500-900 . (8-15 W) 3
300-500 4. 4
100-300 3. 5
Haanan 100 . 6
Mesastoeiu 1 4 1 1
% piaatnefiu 2 4 2
nsvnadnsUszdnt ) |
Fudurled agl? 'R = ~ 0-2
iBuaiuls G \ 0-2
ﬁaﬂmj 0-2
it Geuls / : — \ Y 0-2
i lddsna
NFLANAILNN
ladgunsannls
anAziusIN LI L&e LN LA ..-"":.;-' A0 mmqumqmmquiﬂLﬁﬁLéﬂN’L@T

[ % d
U
A LAITHTULLIN
,I‘. ' ]

N 'sﬂm (Extreme severe)

HANWN (Very severe)

8- 10‘ 41N (Severe)

AL ol HV]?W B Ve

u@f;l (Mild or minor)

Qﬂﬁﬁ\ﬂﬂﬁmﬂﬁ’l?ﬂmﬂﬁ



87
APPENDIX E
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APPENDIX G
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Knee and Osteoarthritis Outcome Score (KOOS)
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Exercise program for aquatic and land-based exercise at home groups
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