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{ ABSTRACT |

The aim of the present study was to assess and identify the effect of a specific balance
program on the improvement of postural control for children with rheumatoid arthritis (RA).
Children with balance problems often have difficulty controlling posture in static and dynamic
situations. Children with rheumaioid arthritis have reported fear of falling and thus reducing their
physical activity level. The present study was conducted on 30 Juvenile rheumatoid arthritis (JRA)
children of both sex, their ages ranged between 7 to 12 years ( x9.532.5). They were divided
randomly into 2 groups of equal number (A) and (B). The static and dynamic balance were tested at
the start ﬁ. the study and after 10 weeks. Both groups received the traditional treatment program
for JRA 5. times/week. In addition, group (B) underwent a specific intervention program for
balance. At the end of the study the results revealed a significant improvement in the static and
dynamic balance (P<0.05) for group (A) and a highly significant improvement for group (B) in the
same nawaﬁmamww measured (P<0.001). It could be concluded thatr static and dvnamic balance
would be E.\c?m& in physical therapy for JRA patients.

_ ~ INTRODUCTION ] inactivity and physical dysfunction may

result®,

uvenile rheumatoid arthritis (JRA) is the

most common rheumatic disease of

childhood. In a child under age of 16

years, persistent arthritis that lasts for
more than m weeks can be diagnosed as JRA if
other om:ﬁ@m of joint pathology have been
excluded. The peak onset is between 1 and 3
years®”.

Rheumatoid arthritis {RA) is a chronic
rheumatic disease characterized by
inflammatory flares mainly localized to the
synovia of the joints and tendon sheaths.
Inflammation may cause pain, as well as
episodic or permanent changes in muscles and
joints. Temporary or long-term physical

Enhdahl (1992)* found that RA patients
have a greater postural sway in a standing
position than healthy controls, and this was
postulated to the disturbed postural control.

The feeling of reduced postural control
can be reflected in the way that patients
perform physical activities. Small step length
and abducted upper arms during walking as
well as joints that “give away” during motion
can be signs of reduced control.

Balance and stability problems may also
be evident when there are rapid changes of
external stimuli’ or when a patient is
simultaneously concentrating on mental task.
Both imbalance and instability may be more
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For the condition of eyes-closed one-leg
standing balance test; the child was
instructed to lift one foot, and then asked to
close his/her eyes. Timing was started as
soon as the child closed eyes, and stopped
in addition to the previous criteria when the
child opened his/or her eyes.

Dynamic balance test: “Tilt board tip balance
test”: ,

Each child was positioned with feet
together, medial malleoli opposed, on foot
prints marked in the center of a nonskid
surface tilt board which had angle markers
extending 4 inches from the board to the
wall, where a chart with degree lines (from
0° with increments of 5° up to 60°) was
located on the wall.

Each child was instructed to stand with
hands on hips and maintain his/her balance
as long as possible, timing was started
when the therapist alternately tipped the tilt
board slowly to the right or left.

Three trials were administered to each
side, alternating right and left sides for
both open and closed eyes conditions.
Timing ‘was stopped for the open eyes test
when one of the following criteria
occurred:

- Hands were off hips.

- Raising a foot or stepping.

- Beginning to fall.

- Requiring support from the therapist.

In the eyes-closed condition, the test was
terminated if the child opened his or her
eyes in addition to the previous criteria.
The line to which the angle marker was
closest at the point where the subject made
a postural adjustment was determined, up
to the maximum of 60° to measure the
angle in degrees.
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ITII. Treatment procedures

Children of both groups (A) and (B)
received the traditional program for
treating juvenile rheumatoid arthritis (JRA)
including strengthening exercises, passive
and active range of motion (ROM), gentle

stretching, and  general  relaxation
eXercises.

In addition, children of group (B)
underwent an  intervention exercise

regimen designed for balance, it was

adapted and modified from the protocol

used by Richardson et al, (2001)%,

These exercises were performed, on a firm

surface, including:

- Warm up (open chain active ankle
ROM exercises 3 min.).

- Bipedal toe raises and heel raises as
quickly as possible (lifting the forefoot
as one does to bajance on heels), using
support as necessary, subjects started
with 1 set of 10 and increased by 1 set
every 5 exercise sessions.

- Unipedal toe raises and heel raises,
subjects attempted to perform this as
quickly as possible. They started with 5
repetitions of each exercise and
increased to 10 repetitions after 5
exercises and then to sets of 10 after 10
exercise sessions.

- Unipedal inversion and eversion,
subjects inverted and everted the foot
while standing on it, to challenge
balance and to create a closed chain
exercise of ankle invertors and evertors.
They used their hands for balance when
needed. They started with 1 set of 5
repetitions in  each direction and
increased to 10 repetitions after 5
exercise sessions.

- Wall slides, subjects started with
bipedal slides with knee flexion
maximum of 45°, They performed 3 sets

Buil. Fac. Ph. Th. Cairo Univ.,:
Vol 6. No (2) Jul. 2001
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Table (2): Pre and post Iraining mean values for duration (in seconds) of single leg stance, static balance

test, for group (B).
Static balance = .I_.wm\u MH@M,W Md t Pk
* Eyes open
-SBR 15.174.2 25.544.8 104 6.081 <(.001
-SBL 12.243.2 22.744.5 10.5 7.089 <0.001
* Eyes closed
-SBR 7.4%1.9 11.84£3.2 44 4427 <0.001
- SBL 5.2%1.5 10.4%2.1 5.2 7.547 <(.001

**P = <0.001 (Highly significant)

Table (3): Pre and post treatment mean values Jor tilting angle (in degrees)

balance test, for group (A).

of tilt board tip dynamic

. Pre Post
Dynamic balance =+SD < £SD Md t P
* Eyes open 55.5£12.7 7224158 16.7 3.083 <0.05
* Eves closed 36.7+7.3 49.1£10.2 12.4 3.5 <0.05

Table (4): Pre and post treatment mean values Jor tilting angle (in degrees)

balance test, for group (B).

of tilt board tip, dynamic

. Pre Post
Dynamic balance Z1SD =% SD Md t P
* Eyes open 53.5%11.2 89.31£16.3 35.8 6.776 <0.001
* Eyes closed 37.418.6 60x12.5 22.6 5.512 <0.001

Table (5): Post treatment mean values Jor duration (in seconds)

between groups (A} and (B).

of single leg stance static balance fest,

Static balance e Hﬁm:wu Mw_umm_w Md t P
* Eyes open
-SBR 20.7+4.7 25.5+4.8 4.8 3.612 <0.05
-SBL 17.7+4 1 227445 5 3.067 <0.05
* Eves closed
-SBR 94423 11.843.2 2.4 2.264 <0.05
- SBL 7.7%1.9 10,4421 2.7 3.367 <0.05

Table (6): Post treatment mean values Jor tilting angle (in degrees)

between both groups (A) and (B).

of tilt board tip dynamic balance test,

. Pre Post
Dynamic _umﬁw:om X+SD Y+ SD Md t P
* Eyes open 7224158 89.3£16.3 17.1 2.82 <0.03
WH Eyes closed 49.1£10.2 60t12.5 10.9 2.529 <0.05

Bull. Fac. Ph. Th. Cairo Univ.

Vol 6. No (2) Jul. 2001
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Balance is affected when part of the
control system is not working correctly'.

Hence, children who have rheumatoid
arthrities (RA), exhibit alternation of
information from joints, muscles, and skin
(somatosensory nervous system), which may
be related to inflammation and mechanical
changes in the joint structures and/or
tendinitis'®,

These changes would result in reduced
physical capacity which was experienced as
lowered muscle o:n_ﬁm:omm,:_ muscle
strength'® and range of motion'® and they also
have reported a history of repeated fall®,

At the start of the study, the collected
data for children of both groups (A) and (B)
showed that they were matching in age and
sex. Also the predetermined criteria of these
patients indicated defect in postural control
mechanism manifested by lack of both static
and dynamic balance and frequent falling.
When the pre and post treatment mean values
of both static and dynamic balance parameters
measured, for group (A), who underwent the
traditional treatment program for treating JRA,
the post treatment results revealed significant
improvement (P<0.05).

Hence, the common symptoms reported
by patients with rheumatoid arthritis (RA) as
pain, stiffness, and fatigune were regarded
activity and were claimed to influence the
ability to maintain balance of the body.
Changes in joint congruency, axes of motion,
range of motion were also claimed to play an
important role in the development of stability
problems in RA patients. Ligaments and joint
capsules can be shortened or elongated to
cause either hypo-or hypermobility. Such
changes together with degeneration of the joint
surfaces may also change the axes of motion.
Thus, movements around non-physiological
axes may occur. Muscles were also considered
to be highly involved when maintaining a

37

posture and during motion. If the muscles are
strong, they may partly compensate for joint
dysfunction, conversely, weak muscles may
increase the risk of developing joint
instability'.

So, the post treatment improvement
which was reported for group (A) could be
attributed to complex organization of many
senses that are related, by the central nervous
system, to many muscles that act on a multi
linked musculoskeletal system and due to
postural orientation (Sensory organization
components) as well as to motor co-
ordination'!, Also it may be due to
improvement in muscle strength'”.

In order to keep positions of jcints or
body during standing as well as during motion,
the muscles must be able to develop force and
one muscle group has to co-operate with other
muscle groups. Furthermore, muscles have to

react to sudden or sustained stimuli as well as

to develop force continuously or repetitively
and should counteract maximum resistance
given by the therapist’®.

On the other hand, the highly significant
improvement (P<0.001) in both static and
dynamic balance parameters, which was
recorded for group (B), could be attributed to
feedback postural control obtained from the
specific balance - exercise regimen, due to
postural adjustments which help to achieve
smooth execution of any desired movement as
well as maintenance of postural stability
triggered by sensory input, needed for
developing or improving balance®.

Postural stability is maintained through
complex interactions among sensory motor
control, which provide the main inputs to the
automatic postural reflexes and contribute to
voluntary postural control, therefore, this was
of considerable value in the contributions of
different sensory cues to postural stability®,

Bull. Fac. Ph. Th. Cairo Univ.,:
Vol 6. No {2) Jul. 2001



1002 "IN (T) ON "9 10A

ItAlury oD U4y ud toed rng

"100T ‘S6¥-68F ‘6 ‘L8 ‘AdereyporsAyd ‘aouejeq
Suipueis  SuISSISSE  IOJ  SPOYISWL  JURISYIP

241 JO MIADY [N RIB[, O pu® ‘gl ‘Sumoig |

_ SHONAIAIHT _

VY[ Jo wesSoid,

Aderoyy [eoisAyd oyl yiim  paIIpISUOD g
prnoys swiajgoid A31[1geis pue 9due[Rq JBY) INO
pawiod 2g p[nos 3t ‘05 "9A1132}]9 pueR 9{qEIj0)
SeAr 11 9STEIAQ ‘SHLYLE PIOJBWNSYL SUTARY
uaIp[lyo> Sunean ioj PIppr 2 0} UOIIUIAIIIUL
2]qRUOSEAI  SEM  USWIZ2I  2JSIDIXd  ddUR[Rqg
paudisop 2yl eyl Papn[oued aq p[nod Iy

uoIsnpPuUo)y

Aedoinsu [eyoydrred onoqeip Yiim sjuaned
A[J3p[e 10j OSUll} 2JUBIS WIPUB] puB Yoral
[euonaunj ‘eoueis fepadiun Jo juswasoidur
uo uswiSal 2s10I0%a oywads ' Jo 1090
Ayl palpmIs oym [Q0OT ‘[& 19 UOSPIRYOaY £q
auop asoyl Aq nu:o&:m sem 11 OS[C puy

"spjoysaiy}
aandsoondord opue orordwn Aewr ‘uoISuN
3[oSNW ‘210J2I3Y) puR ‘YITusLS J[OSNU IPjUE
ur Juswaaordw ue 1Ry pawiefd Koy, ‘yiduans
SP{UE  PASBAINIP DPUB QOUB[EQ JO  SSO[/S[[B)
:uv%oa uonemosse Suons oy) poziseydwo
oym ‘G661 “le 12 UOSJEA Ulla JudwadiSe
ut oEou Apnis Emmoa oyl JO sjnsar ayJ,
"UIp[IYD 1B AQ
PAJEI2[0) [[9M SBM USWISAI ISI0IOXI PauBIsap
ap ®Y pue (S¥eem () own jo pouad
1oys Afpaneal v ui padolaasp uswasoidul
asay) 1BYl pamoys Jeyuny Apms Yl
‘syuaried
V[ Suowr (9oue[eq pleoq IIi pue JduevIS

8oy 9jSuig) soueleq ONWEUAP puE dNEIS yoq

paaoxdwi weigoid as1o10x0 QouUR[Eq PAUTISIP

v ey pomoys 'Apmis SI1y) WIOJ) BIEp YL
a2y

‘1w pazensnyi pue (9‘c) SI[qeEI Ul UMOYS SB

‘() dnoig jo Jnoaej ay) ut ‘paredurod aram ()
pue (v) sdnoi3 yioq Jo ssenjea uesw juuieaI]
sod oyl udym  (Co0>d)  ruswasoidun
JUROLIUSIS B Pp2[BAARI JUSUNEIN  JO  pUuR
Y e Apnis juasaid oy Jo S)NSAI YL
.mm.mm.m_mm.:?ou
JUSUISAOW QY1 9)B2Id  JBY]  S9[OSTW
S PUBR PR SIB SIUIIIACW UDIYam UO SWILI}
jurof pue Auoq 3yl SIPN[OUL YdIUym ‘WIISAS
[eoueyoawolg 2 (¢) pue ‘armsod urejurew
0] JUSWOAOW 21 S$3WAUD  YoIYm  “WIISAS
1030W 2 (Z) ‘ysel Jojow AIeyunjoA e Suunp
UOIIOE 32UR{Eq 9Y) I2)[E O] YOeqpad) SIALF 10
[011UOD UIBIUTEW 0] APBW 2g 0 SPaau asuodsal
B ORU) PIIYD QY1 Sand ISID UDIYym ‘SIsuas
Jengnsaa  pue  ( Aiosudsorewos, pa[[ed)
aandoocondord pue snosueInd ‘[ensia WIISAS
A1osuss 2yl () ore Sumouefeq jo ssaoord
3y 10) poajoaur swalsks Arwud ayp
‘SUrAowW O[1IYM UOIJBWIOJUT AJOSUDS JO
xnpjur 24} saziundo yorym ‘SwialsAs 10j0W pue
K1osuas yloq o1 Apiqels apraosd 01 ST [0NU02
eamsod jo (eof jueyodun ue jeyl pasIn
aaey | (0661) owdr pue uaga1yyol1s
:ommzm Jo aseq 1Y) Suronpal
sny) ‘pasojo muzu 1y} Pim Apusnbasqns pue
uado $943 1oy yim 100j duo uo Suipuris Aq
souepeq umejuew 0} AI[Iqe s1oslqns sy,

: mEBmmm jelo[Ryso[nasnW
10BUL UR ©) SND WOl JUds 3t AQ SIURIK]J2
oyt pue (SND) WIsAS snoalau feruad aLl £q
sjueIaye 2y} JO uoneiSaul ‘wasks L10suas ay)
woly sjualapye Sutajoaul ssao0id xa1dwod e £q
1O PALLIED 28 SUOIOEAI Wnuqlnba oy
suonoear wnuqijmba se umouy
ale  Qouejeq ulRlUIBWL U2IYym  sjudunsnipe
[pimsod  ssoyl  unuqimbe  urejurew
01 Iopio Ul Jnooo sjueunsnipe [ermisod

.o_,m_u:uEumi.Um
jeamsod  jo  wiIoj)  °oy) Ul PIAUQIYXD
st yomym ‘jonuod [eimsod Aq pare[npow
SI JI pue S9MIAlOR ABPAISAd 9Y) UL UISJUOD
12213 JO puR [eNUASSa SI AN[Iqels [eIsod

v

8¢



10.

11,

12,

Diener, H.G., Dishgans, J., Guschlbauer, B.,
Mau, H.: The significance of proprioception on
postural stabilization as assessed by ischemia.
Brain Res.; 296:103-109, 1984,

Duncan, P.: Proceedings of the APTA forum,
Nashville, Temessee June 13-15, 1989,
American  Physical Therapy Association;
Alexandria, 1989,

Ekdahl, C.: Postural control, muscle function
and psychological factors in rheumatoid
arthritis. Are there any relations? Scandinavian
Journal of rheumatology, 42, 297-301, 1992.
Ekdahle, C., Andersson, S.I., and Svensson,
B.: Muscle function of the lower extremities in
rheumatoid arthritis and osteo-arthritis Journal
of clinical Epidemiology, 42, 947-954, 1989.
Fex, E., Larsson, B.M., Nived, K., and
Ebeshardt, K.: Effect of rheumatoid arthritis on
work status and social and leisure time
activities in patients followed eight years from
onset, Journal of Rheumatology, 25, 44-50,
1998,

Gehlsen, G.M. and Whaley, M.H.: Falls in the
elderly: Part II, Balance, strength, and
tlexibility, Archives of Physical Medicine and
Rehabilitation, 71, 739-741, 1990.

Guccione, A.A.: Arthritis and process of
disablernent, Physical Therapy, 74, 408-415,
1994,

Hazes, JM.W. and Cats, A.: Rheumatoid
Arthritis  Management, and stage and
complications in: Klippel, JH and Dieppe, PA.
Rheumatoid,  Arthritis and other synovial
Disorders, Mosby, London, Chap 15, 1998.
Hicks, JE.: Rehabilitation strategies for
patients with rheumatoid arthritis; Part 2:
Modalities, orthoses, and assistive devices, T,
of Musculoskeletal Medicine, July, 385-387,
2000.

Horak F.B.: Clinical measurement of postural
control in adults. Phys. Ther. 67:1881-1885,
1987.

Horak, F.B.: Assumptions underlying motor
control for neurological rehabilitation. In:
Lister MJ, ed. Contemporary Management of
Motor Problems: Proceedings of the II Step

39

Conference.  Alexandria, Va: American
Physical Therapy Association; 11-28, 1992.
13. Jones, E., Hanly, J.G., Mooney, R, Rond, 1.L.,
Spurway, P.W., East wood, B.J. and Jones,
J.V.: Strength and function in the normal and
rheumatoid hand, Journal of Rhematology, 18,

1313-18, 1991.

14. Jones, K. and Barker, K.; Human movement
explained, Butterworth  Heinemann, Oxford,
1996.

15. Mengshoel, AM., Clarke.
Fredriksen, B. and Paulsen, T..: Clinical
examination of balance and stability in

“ rheumatoid arthritis patients, Physiotherapy 86,

= 7,-342-347, 2000.

16. Minor, M.A., Hewett J, Webel, R.R.,

. Dreisinger, T.E., and Kay, D.R.: Exercise
tolerance and disease related measures in

* pdtients with rheumatoid arthritis and osteo-
arthritts, Journal of Rheumatology, 15, 9053-
911, 1988.

I7. Nordesj, L.O., Nordgren, B., Wigren, A. and
Kolstad, K.: Isometric strength and endurance
in patients with severe rheumatoid arthritis and
osteo-artheritis  in  the knee joints: A
comparative study in healthy men and women,
scandinavian Journal of Rheumatology, 12,
152-156, 1983.

18. Nouillot, P., Bouisset, S, Do, M.C.: Do fast
voluntary movements neccessitate anticipatory
postural adjustments even if equibrium is
unstable? Neurosci Lett.; 147:1-4, 1992,

19. Riach, C.L., Lucky, S.D., Hayes, K.G.:
Adjustments to posture prior to arm moverment.
In: Johnson B, ed. International series on
Biomechanics, Biomechanics X-A,
Champaign, III: Human kinetics Inc; 459-463,
1987.

20. Richardson, J.K., Sandman, D., and Vela, §.:
A focused exercise regimen improves clinical
measures of balance in patients with peripheral
neuropathy. Arch Phys Med Rehabil Vol. 82,
February, 205-208, 2001.

21. Shumway-Cook A., Horak F.B.: Assessing the
influence of sensory interaction on balance:
suggestion from the field. Phys. Ther. 66:1548-
1550, 1986.

Jenssen, A.C.,

Bull. Fac. Ph. Th, Cairo Univ.,;
Vol 6. No (2) Jul. 2001



1002 “I0f (T) ON "9 IoA
AN 04RD) YL Yd "0ud Tingd

o e oo o e o7 8 ity Ty e

Fimye o wre g (AR rr (0 rerie K ey vt e AR ¢ eSS ) 1 6 kel e 00

TR S0 57 8 AR 1Sy o0 < eSSt @)t f SRl

Ce— iy e o 60 o oy ey FD (et o0 ey SRRy ST e 687 100 oy e ey

Aty [t oy Oy P2 K2 e S o o ([ prg e @Y g ot P e

F0 ee ¢ [y AT w0 i) K e 2 e ) & et a0 oy o iR e AR

RO 5 vy ey S Ry (09 e e 20 O o ivC R0 o e Sirtsy (K0 il

Co (09 vy = 7 (+4) g o0 T ol 2 o @0 e e o 7 op ey - O gk | 7 ot o0

Flrey & o0 S 98 s K o B o v Pt e 1 Fepes

ERE TS s S Re (KD o1y B0 o0 iy 6 e o R0 I e sy 0 s R 0
P v v e W e Srevie i KR 10 e Aess? § f Y neem et B w0 e iy

kel i Lafl) iy L W Tl aZa i d T U L T
Tiand i am sl adla .- {]1adld na il T tat i 2l | 1aa L Tad 4

persl jreei
"S661 ‘L7906 (198 PRI pue Ia)uso [euonal ay) ur Surwool feando
19§ [0lg V [01U0Ian) [ ‘S[[B} JO S0UBINII0 3] 01 sasuodsay gD ‘011 “y' 1 ‘UIBIJJOIS T
pue ued ‘aoue[eq ul Joloej ofely ® si YISusng ‘G661 SSUD[IA 29 SWERI[IA PIA ‘Saownjeq
A Suny o ferddiyay [ e8pnr T ‘UOSjiBAL 9T -suoneonddy [eonorld pue AIoay], [ONUOD
1661 “[79-679 1010] “H'IN MOB[[00p Y djooD-Aemwnys “¢7
‘aunf ‘9 'ON ‘LL [0A “Adelsyl [eoisAyd :s[ool - 1661 ‘LEI-€T1 touf dnoiny vooueney) (uudy,
JUSWISSISSE DUE  SIMIOJY) JUALIND)  UIP[IYD ‘uosxry -suoneorjdde [eonoeid pue yromawrery
ur  Aupqers [eimsod Jo  uopenjeag y'd [eoneroeyy  Adersyy [eoisAyd pue [onuod
‘UOSPIRYILY PUB T ‘SomoTT “TS ‘NOANSIAL "CT J010IA] 'SP ‘HY Ajjouuo) ‘Od KrawoFwojy 1w
‘0661 SJIO1J9p SouR[eq JO JUSUNIED)) pUBR JUSWSSISSY
“$17-1STT SASojoyohsd feardojoog Arsydusd Y0 wno) I UV jood-Aemuwinys ‘7t

or



