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ABSTRACT

Osteoarthritis is considered as the most common joint disease of humans and one of the most common causes of
chronic disability among elderly people in the developed countries. The main objective of the present research was
to determine the impact of 8 weeks of the combined exercises on the balance and the amount of pain of patients with
knee osteoarthritis. 15 patients with knee arthritis were selected purposefully and in form of convenience and they
participated in this research. The patients implemented the Training Protocol of walking in water and land and the
knee locking and the front thigh exercises for 8 weeks. Dynamic balance (Y test) and pain (McGill questionnaire) of
patients with knee arthritis were measured and evaluated before and after eight weeks of combined exercises. The
data were analyzed by use of the t-dependent (P<0.05). In the dynamic balance of patients with knee arthritis, there
was significant difference regarding the anterior side between before-exercises (39.9 7.2) and after-exercises (50.7
6.8), regarding the internal posterior side between before-exercises (28.8 9.2) and after-exercises (38.0 8.7),
regarding the external posterior direction between before-exercises (37.5 7.2) and after-exercises (44.4 7.4).
(P<0.05). Regarding sense perception of pain by patients, there was significant difference between before-exercises
(2.2 0.6) and after-exercises (1.8 0.5), regarding the emotional perception of pain by patients between before-
exercises (1.5 0.3) and after-exercises (1.2 0.3) and on perceiving variety of pain by patients between before- (2.1
0.8) and after-practices (1.8 0.7) (P<0.05). From the findings of the present research we can conclude that the
hydrotherapy exercises combined with exercises on land can cause to improve the dynamic balance and the pain of
patients with knee arthritis; therefore we can recommend it as a modality for these patients.
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INTRODUCTION

Nowadays, the subject of human health has attrautgily the researchers' attention. The physictvities are
recommended for preventing chronic diseases sudstesarthritis. Rheumatoid arthritis is meant éothe joint
surface destruction and joint wear and consequelgfgrmation, pain and limitation in joint; it is @ronic and
systemic inflammatory disease that is specifiedhigyprogressive involvement and deformation oftpsymmetry.
This disease can lead to the movement disabiiitiggatients and the diarthroid joints and softuessround it get
mainly involved with it; it is the most importantese of inflammation of the joints and their shabange.
Rheumatoid arthritis is a chronic disease thatagpened at most during the fourth and fifth decaafelife; it

causes the disorder in normal daily activities sndften associated with different degrees of digglthat through
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the exercise therapy we can reduce to some extsre$fects such as morning drought, reductionhef mobility
and flexibility. (1) Statistics show that this dise has afflicted about 1-3% of the populatiorhefnited States of
America (2). The symptoms of this disease are paorning stiffness and limitation of joint movemeng3). So far,
several factors associated with osteoarthritishef knee joint have been introduced. Age is the rimpbrtant
uncontrollable risk factor for osteoarthritis. Wiiticreasing age the prevalence of osteoarthritindseeased. The
type of joints involvement before 55 years is ideadtin both genders, but with increasing age tipgjdints can be
more involved in men and the joints of the handomen. Race, genetics and the sexual hormonesranegaother
factors associated with being created the ostertistbf the knee. The existence of a family higtof afflicting the
osteoarthritis exposes the individual to a highk of developing the disease. Due to the highdiece of poly-
articular osteoarthritis in women over 50 years, ¢brrelation of osteoarthritis with reduction stregen has been
raised; researches have shown that estrogen rematé¢herapy has caused the risk of osteoartlofitise knee and
the hip to be reduced. Obesity is considered ampartant factor for the progression of osteoatihyrespecially in
the knee. Severe joint trauma, excessive pressuteet joint caused by job type or sport, congentigflects or
disorders, infectious or inflammatory diseasesaifitt and endocrine or metabolic disorders inclgdimbetes,
hyperparathyroidism and acromegaly are also adedciaith osteoarthritis (4). Patients with kneeeostrthritis
suffer generally from a lack of balance and paiaséarches done in this field included the researcheli H.
Alnahdi et al (2012), which examined the musculaodlers in patients with osteoarthritis of the &n€he muscles
of the quadriceps, the hamstring and hip muscles b&en disrupted significantly in people with atih of the
knee compared with the control group. Muscle stitengspecially the quadriceps muscle, has beernteshas the
main factor determining performance. Muscle dismsdare considerable in patients with knee ostentisth
Muscular disorders affect people's physical pertoroe and through the optimal sport should be isedhe
power of the quadriceps and knees (5). Roddy ef2@05) investigated the impact of aerobic walking o
strengthening exercises for osteoarthritis of theek they came to the conclusion that the aerohikimg and
strengthening the muscles of the quadriceps cdastecrease pain and disability caused by arttoittbe knee, but
there was not observed any difference, in an istlitemparison, between the aerobic walking anchgthening the
sport among them (21).

Sheila C. O'Reillya et al (1999) investigated tffect of sport in the home on pain and disabilityosteoarthritis of
the knee. They selected 119 men and women 40-8@ yéa suffering from knee pain from the populatizmd

divided randomly into sport group and a group withthe intervention. The sport group did resistaexercises
daily for six months and came to the conclusiort tha amount of the pain of osteoarthritis of thed had a
reduction in the sport group in relation to the tcohgroup and the physical performance of spodugr has
improved, so it can be concluded that a simple tspaygram for the quadriceps in the home can diganitly

improve the knee pain and physical function (7jc8ithere was not carried out so far any researcheimpact of
the combined exercises on patients with knee &ghthe aim of this research was to investigateithpact of 8
weeks of the combined exercises on the balancéhanamount of pain of patients with knee arthritis.

Method

From between all people with knee arthritis refegrio Sports Medical Center, 15 people was selguiggosefully

and in form of convenience and they got particigateresearch. The balance of the patients wasiated by Y-

test in three anterior, internal posterior and mk posterior sides; the angles of these threectiins were
specified by rating bars that were fixed in latesattions of the page of all three directions amdndicator was
installed on each bar. Before starting the test gshbjects' superior leg was determined in ordedaotest

counterclockwise, if the organ's right foot is stipe The subjects with the superior leg stood imgle leg on the
page of confluence of three directions, in so fatheey do not commit any error (the foot does novenfrom the

Confluence page, does not rely on the foot that astgaining access or the person does not fitl the other foot
in the direction that the examiners randomly, the) the action of gaining access through the moveroé the

indicators and in a normal manner on two feet adistance that the subject has moved the indica#sr recorded
as his distance of access. The subjects impleméragtng program for 8 weeks and each week threetimgs

selected by the researcher. The training proto@d that the subjects exercised 8 week and each tlesdk 30-

minute sessions the walking on the water withoytahded movement, every day 20 to 30 minutes walkirfree

space and also the knee lock exercises and thehipexercise in 4 sets of 30 seconds in the mgrand 4 sets of
30 seconds in the afternoon. After 8 weeks of @gescthe dynamic balance as well as the pain werasuared
again by the McGill guestionnaire.
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Findings
Dynamic balance (anterior side)
Information on dynamic balance (anterior side) atignts has been provided in figure (1).
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Figure (1): Dynamic balance of anterior side

There was observed a significant difference regardiatients' dynamic balance of anterior side betwieefore
exercises (39.9 7.2) and after exercises (50.7(6:8)13.3, p:0.05), so that the balance of anterior side in@gas
about 5.4%.

Dynamic balance (posterior side)
Information on dynamic balance (internal-postesiole) has been provided in figure (2).
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Figure (2): Dynamic balance of internal-posterior side
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There was observed a significant difference reggrgiatients' dynamic balance of internal-posteside between
before exercises (28.8 9.2) and after exercise® @) (t = 11.5, §0.05), so that the balance of internal-posterior
side increased about 4.6%.

Dynamic balance (external-posterior side)
Information on dynamic balance (external-posteside) has been provided in figure (3).
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Figure (3): Dynamic balance of exter nal-posterior side

There was observed a significant difference regargiatients' dynamic balance of external-posteside between
before exercises (37.5 7.2) and after exercisedl (44) (t = 11.7, £0.05), so that the balance of external-posterior
side increased about 3.45%.

Pain (sense perception of pain)
Information on sense perception of pain has beevigied in figure (4).
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Figure (4): sense perception of pain
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There was observed a significant difference regargiatients' sense perception of pain between éefercises
(2.25 0.61) and after exercises (1.89 0.57) (t$ fi<0.05), so that the sense perception of pain deedeakout
3.45%.

Emotional perception of pain
Information on emotional perception of pain hasrbevided in figure (5).
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Figure (5): emotional perception of pain

There was observed a significant difference regardpatients’ emotional perception of pain betweefore
exercises (1.59 0.31) and after exercises (1.28)(t3= 1.8, p:0.05), so that the emotional perdept of pain
decreased about 18%.

Perception of various pains
Information on perception of various pains has h@ewided in figure (6).
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Figure (6): perception of various pains

670



Elnaz Karimi and Nader Rahnema Int J Med Res Health Sci. 2016, 5(11):666-672

There was observed a significant difference regargiatients' perception of various pains betwedorbeexercises
(2.16 0.82) and after exercises (1.88 0.73) (i35 0<0.05), so that the perception of various pains eksed about
14%.

DISCUSSION

The aim of this research was to determine the itpia8 weeks combined exercises on the amount lahba and
pain of patients with knee arthritis. In total, thevas observed these eight weeks of combined isgsrcaused to
improve the patients' balance and pain; this im@neent is similar to the results obtained in othedigs in which
the different sport exercises have caused to imgthe balance in women with knee arthritis (8, @, 11, 12).
Improving dynamic balance in the experimental groap be referred to the kinetic therapeutic effextish as the
physiological effects, strengthening the muscled aeuro-muscular coordination (13). The muscley [@a
important role in movement, controlling the balamfebody and preventing abnormal movements of diets.
Depending on the type or anatomic location of thesade, the occurrence of a disorder in sensoryanaotor
nerves related to a muscle can be associated iffiéinesht signs and symptoms. This means that byrttieence of
muscle weakness the protective effect of the extnalen imposed on the joint is reduced and conselyuthe
pressure on the joint is increased; this causésrimthe microscopic fractures, bone erosion, artllaginous bone
sclerosis (14). Muscle weakness can cause knedhgdiwith strengthening the muscle power is redy@é, 16).
The quadriceps muscle has the main responsihilitgsistance of knee joint and the weakness ofntiiscle may
weaken its neuromuscular control and cause to Ipeampd some pathologic movements in joint (17). &om
researchers consider the weakness of this mus@a amportant indicator in incidence of knee paiil aisability
associated with it (15, 17). The power of musckgzeeially the quadriceps muscle in the knee odtieritis patients
is lower than the healthy withesses (15, 18). Mlsscweakness exists even in osteoarthritis pati@nitsout
radiographic changes and knee pain (18). In thesients the muscle power is reduced commensurdte thé
severity of osteoarthritis (15, 18, 19). Howevée findings of this study did not correspond whk tesults of the
study of Lound et al in 2008; while 8 weeks of &i®es in land and water had not any significantéatfbon the
balance in patients with knee arthritis, in thedlaxercise group there was observed a significaptavement in
the strength of the muscle (20).

Roddy et al (2005) investigated the impact of akratmlking or strengthening exercises for osteadishof the
knee; they came to the conclusion that the aemvhlking and strengthening the muscles of the quegs causes
to decrease pain and disability caused by arthoitithe knee, but there was not observed any eéifieg, in an
indirect comparison, between the aerobic walking) stnengthening the sport among them (21).

CONCLUSION

Generally, according to the results obtained fréms research we can conclude that the exercisepagsical
activity in the water and land can have an impdrtdfect on the dynamic balance and the pain ofeptt with
arthritis. Therefore, it is recommended that thpatents have the appropriate exercises. Cheenfull exciting
environment during the combination of land and wateercises can improve the effectiveness and sliyeof the
practice.
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