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Juvenile Arthritis and Exercise Therapy:
Current Research and Future Considerations

Abstract

Juvenile Idiopathic Arthritis (JIA) is a chronic condition affecting significant
numbers of children and young adults. Symptoms such as pain and swelling can
lead to secondary conditions such as altered movement patterns and decreases in
physical activity, range of motion, aerobic capacity, and strength. Exercise therapy
has been an increasingly utilized component of treatment which addresses both
primary and secondary symptoms. The objective of this paper was too give an
overview of the current research on different types of exercise therapies, their
measurements, and outcomes, as well as to make recommendations for future
considerations and research. After defining the objective, articles involving
patients with JIA and exercise or physical activity-based interventions were
identified through electronic databases and bibliographic hand search of the
existing literature. In all, nineteen articles were identified for inclusion. Studies
involved patients affected by multiple subtypes of arthritis, mostly of lower body
joints. Interventions ranged from light systems of movement like Pilates to an
intense individualized neuromuscular training program. None of the studies
exhibited notable negative effects beyond an individual level, and most produced
positive outcomes, although the significance varied. Exercise and physical activity
do not worsen the symptoms of juvenile idiopathic arthritis; in fact, they can be
extremely beneficial in helping address both the primary symptoms of pain and
swelling, and the secondary issues related to range of motion, cardiovascular
fitness, and strength. Incorporation of an individual-specific activity plan should
be strongly be considered as an integral part of a treatment plan.
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Introduction

Juvenile ldiopathic Arthritis (JIA) is a term that encompasses
forms of arthritis (chronic auto inflammation of at least one joint)
that are of unknown origin, with onset prior to the age of 16 and
symptoms persisting longer than 6 weeks. JIA is the most common
form of arthritis in children: studies based in developed countries
have reported prevalence rates of between 16 and 150 per
100,000 [1], with an annual incidence between 0.008 and 0.226
per 1000 [2]. Due to this chronic inflammation, individuals can
experience pain, stiffness, and a resulting difficulty with everyday
activities. The pain and swelling can cause the child to alter their
movement and/or posture, leading to muscular imbalances and
decreased ranges of motion [3]. Studies examining gait found

that individuals with JIA had decreased walking speed, step
length, hip and knee extension, and push-off plantar flexion than
healthy controls [4].

These musculoskeletal issues often create additional difficulties
for kids with JIA. Symptoms often deter them from being active
to such a degree that physical activity and sport participation
levels are significantly lower than that of their healthy peers
[5]. This trend towards inactivity leads to deconditioning and
weight gain, which in turn exacerbates arthritis symptoms,
resulting in a difficult to break cycle. As a natural consequence
of this deconditioning, JIA patients as a group also exhibit higher
submaximal energy expenditure and lower aerobic fitness than
non-affected controls [6,7]. Arthritis persists through adulthood
in up to 55% of cases, and even when the disease itself is no
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longer present, there are consequential long-term effects such
as restrictions in joint motion, contractures, and local growth
disturbances, and resulting limb length discrepancies [8].

The main treatment for JIA is medication, typically in the form
of anti-inflammatories. These can range from over-the-counter
NSAIDs to more powerful Disease-Modifying Anti-Rheumatic
Drugs (DMARDSs) and corticosteroids. Less commonly surgery,
splints, and orthotics are used to correct deformities or postures.
Inthe pastdecade, exercise has becomeincreasingly recognized as
a beneficial and vital component of a holistic treatment plan. The
most common exercise-centred therapy for JIA initially involved
types of aquatic exercise, on the basis that it would be less likely
to aggravate joint pain. Eventually, as it was demonstrated that
these types of programs could often be implemented without
significant increases in pain, methods incorporating weight
bearing and strength exercises became increasingly common as
well, as have fitness systems like Pilates and gigong.

A physical activity program is essential to break the cycle of
inactivity and deconditioning described previously, improving
cardiovascular and musculoskeletal strength to levels more
comparable to that of their non-diagnosed peers. Engagement
in exercise is also beneficial for the same reasons it is in healthy
children and adolescents, primarily among them impact loading
for bone health, which is of increased significance given that
the joints are primarily affected [9,10]. Part of the government
initiative ‘Healthy people 2020’ includes a focus on keeping
individuals with chronic conditions as healthy and active as
possible [11]. Given that youth patterns of physical activity tend
to carry over into adulthood [12-14] and the fact that arthritis
persists into adulthood more often than not, developing effective
exercise habits in these patients has clear short and long term
implications.

This aim of this paper is to survey the current research on exercise
interventions in children and young adults with JIA and examine
the following: (1) What are the demographics of the populations
being studied? (2) What types of interventions are being studied,
and what measurements are being employed to determine the
efficacy of these interventions? (3) What are the outcomes and
(4) What are the future applications and implications of these
studies?

Paper Identification

Electronic databases PubMed, CINAHL, Science Direct, and Web
of Science were searched between 1990 and July 2015. Keywords
included combinations of ‘juvenile idiopathic arthritis’, ‘chronic
juvenile arthritis’, ‘juvenile rheumatoid arthritis’, and ‘exercise’,
‘endurance’, ‘strength training’, ‘aerobic training’, ‘physical
therapy’, ‘physical activity’, ‘aerobic’, ‘hydrotherapy’, and
‘agquatictherapy’. A hand search of the bibliographic references of
the extracted articles was conducted to capture any publications
missed by electronic databases. To be included, articles had to:
Incorporate a juvenile population that had an identified subset
of juvenile idiopathic arthritis (polyarticular, pauci/oligoarticular,
systemic, psoriatic, or enthesis-related) and have at least one
physical-activity or exercise-based intervention with clearly
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defined outcome measures. Single case and case studies were
included, as was a prospective study on a comparison between
children who only underwent physical therapy versus children
who participated in sports in addition to their therapy. Table
1 provides a summary of the existing literature on exercise
and sports research involving patients with Juvenile Idiopathic
Arthritis.

Study Designs

There were nineteen publications in total, over a 14-year time
period (1991 to 2015). The majority were randomized control
(eleven) or pilot (five) studies, and included comparisons
of an intervention—some type of exercise therapy-to either
continuation of current treatment, another type of exercise, or
to healthy matched controls. The most common therapies were
aquatic (hydro) therapy and/or some form of basic strength and/
or aerobic training. Othersincluded an investigation of the effects
of Pilates, gigong (a Chinese-based practice focused on posture
and breathing), and a highly individualized neuromuscular
training program. Session durations all fell between 40 and 60
min. Intervention periods lasted between five weeks and six
months, with three and six months being the most used durations.

Demographics

Overall 463 female and 178 male subjects participated in the
studies. While the gender breakdown of arthritis varies with
characteristics such as location and subset, it is generally accepted
that with the exception of enthesitis-related arthritis, JIA is more
common in girls. The subtype breakdown was as follows:

¢ 339 poly articular.

e 212 oligo/pauciarticular.
* 61 systemic.

* 28 enthesis or ‘other’.

e 22 psoriatic.

At 51% and 32%, the prevalence of polyarticular is
overrepresented at the expense of oligo-articular-diagnosed
individuals, by at least 10% when compared to recent estimates
[1]. All the subjects were affected in a lower body joint, and as
such most interventions focused on the core and lower body.

Primary Assessment Measures

The most common survey-based measures were pain and quality
of life/functional ability scores. The use of a Visual Analog Scale
(VAS) was most common for the former, as were the Juvenile
Arthritis Quality of Life Questionnaire (JAQQ), Pediatric Quality of
Life Inventory (PedsQL™), and the Childhood Health Assessment
Questionnaire (CHAQ), and for the latter. The most common
physical measurement was Range of Motion (ROM). Also
common were joint scores (the number of joints affected), 6 or
9 min run walk tests, tests of oxygen consumption—-VO, max and
VO, peak, and isometric strength tests. Notable study-specific
measures included gait measurements, bone mineral content,
vertical jump tests, and EMG data.

2 Find this article in: http://childhood-developmental-disorders.imedpub.com/archive.php



2017
Vol.3 No.2

wv
S
[}
©
S
(=}
34
(o]
©
-
(=
v
£
Qo
S
[}
>
(]
(o]
o
©
(=}
o
=
S
.lm
(9
(i
o
©
(=
(=}
-

7

ISSN 2472-1786

y1oq ui panosdwi

(svA)
uled ‘(4939wW0843 3]2A2)

AdesayioupAy

dUeBINPUD ssauay [eatshyd “asuss ue| 8- paulquod Hosd auIqWod
. P , 9]2SNW 21413WOS| juaedino syuow g 8+ PUE| 8- paulq T ‘SISSylua T ‘INSE/HES paulq [£T]
pue ‘ssauly 2100438 {pauIquiod ul {iuswissssse I $951249%3 SuIy212.41S 104 . ; 6E/pue| 6 . 500¢
I 1S}99M 7 sAs T ‘0810 61t |e19 sdd3
y33uaJis appsnw fud d g SuiuayiBuauls ajpsnw Arod 8/
ueaw pue PHD ul aseasoul s uenishyd/aua.e JO SUOISSaS Y 9T- pue] cchiodee
: U ‘squiof annoe ‘NOY :
‘DVHD) shieas aseasiq
(2593 Supjjlem
ujw 9 ‘1593 3512J9Xd
a1l 10 Autenb oue |ewixew) ssauly |eaisAyd
\_.u_ﬁﬁ.u__wuc&__mu_mw;a ‘(Juswanow ‘Suijjams sypuow g 9S1249X3 21q0Jae paseq I sAs z ‘08110 IN9T/48€  |041U0d /T [91] "|e €002
S e T SR A [ wwwchmvcmt sn1ejs julor -|ood jo suoissas Yy T 0¢ €z ‘Ajod 67 €1-G ¥S 19 uaxel
(oowr) a4 Jo Aijenb
sIye 3[IudAN( ‘(SY4v(
‘OVHD) Aujiqe jeuonouny
saJnsesw Jayio .pmprwNDwmﬁmM_wMﬁ<Iu SyooM <] 9S1249XD 1011d shs ¢ IN9T/48€ ot [9] "|e 2002
ul 98ueyd ou ‘941 4o Ayjenb panoadwi) St_EmE 9 mq.zﬁm e anenbe diqosae Y T 39am/T : 08110 ¢ ‘Ajod ¢ €1-9 19 usxeL
1591 3j|BM UNJ UjW 9510J9X3 awoy papind
$9100S SYA PaXIA 6 ‘(SYA) uted qunoa juiof -039pIA UlW Q9 23M/T
Junoo julof pue ‘1533 yjjem ‘(uonow jo uonelwi| SEENE] weu3o.d Suiuonipuod 10|1d Ajod 5z _\/_Mﬁ\u._wmm (4 Lw_o_m%m_w_v_ 666T
unJ ‘|SY ul Juswanosdwi Juedyiugis ‘Bul|aMms ‘Ssaulapual |eaisAyd Sulieag-1ysiam
‘uoow uo ujed) |SY 1edwi-mo| Jaam/g
Sujuien Lmtm.wh__m_nmw“_“_”onﬁ__m::o: S35[318%3 D|WRUAp % JREls e
Busss mr.,_h.M_m .m._o:cou pue SE sytuow ¢ Sunesodioour Sujuies (sjos3uod ._Bmo_ﬁﬁ _— 04302 OT [#T] ‘18 e
sjusned m/q 3oUBINpUS ouesnpua pue yiduanns Ayyeay) 1Dy \om__.o ¢ ‘Aod g 0¢ 19 81390
J99Mm z/ulw oy
JO 9240} Ul 3dUBIYIP JuedyIuSIS ON
'saljiAoe d13|y3e ul uonedpyled
MO| UM pa3le|dosse sieah Ot A co._M_Em>
ueys} Jaguo| uoneanp aseasiq $3402s julof sieokg Kanoe Suiods | - sks £ ‘08110 INE/AL 29 IRIRCEE e
'syiods ul uopedpnued yum jou ‘Juswugije-lew ‘INOY o i SULIOLIUOW TT ‘Ajod g¢ /T-9 JawiayaJny|
‘aseas|Ip o 98e1s yum w>__~umwmm8n_
pa3e[24402 Ajpueayiusis sa409s Julof :
Ae|d 9a4) Yy 5Z°0+
sisAjeue yeg ‘sysel pawy s9s1249x3 Suluayiduauis shAs ¢ NY/4L [€T] "1
HotEte dil panoidull ‘s1s91 @due|eq ‘INOY ulof S ‘INOY ‘Bulyd3aais Y §/°'T R ‘o81jo ¢ ‘Ajod ¥ E€T-v i 19 uodeg 166t

sawodlnQ

S9JNSEI|A] JUIWISSISSY

uopeing

J@am/g as121axa oenby

uonuaAIaU|

"SIHIYME 3[IUSAN[ YHM S[ENPIAIPUI JO} SDIPNIS UOLUDAISIUL 3S12J9Xd JO AJlewwins :T a|qeL

usisag

19sqns

J9puap
asy

(auswieas
aAneusaye
/1013u0))
sjuedped
40 JaquinN

© Under License of Creative Commons Attribution 3.0 License



2017
Vol.3 No.2

wv
S
[}
©
S
(=}
34
(o]
©
-
(=
v
£
Qo
S
[}
>
(]
(o]
o
©
(=}
o
=
S
<
(9
(i
o
©
(=
(=}
-

7

ISSN 2472-1786

lhwpeas
Uo aw adueldnpus Xew paseaJdul \<n_

(3522

'219 ‘Bumas |eo8 ‘s1yauaq

SNOJOSIA 0} 91B49POW JO SINOY+)29M  ||lwpeaJt) 92n4q) Aldeded S T Sl pue 14 ‘VIf Jo saiseq 51 sAs y ‘0810 Wv/462 | [013u00 9T  [TZ] e 18 i
auo sAep pue ‘AliAnoe snoso3in 951249x3 d1q0J3e ‘(Aeip) 1noqe Suiyoesn oz ‘Ajod 6 71-8 €€ JJELEIES
1 9}eJapow uo Annnoe |eaisAyd ‘OVH-D weJs3oud paseq-1autau|
juads swn ‘Alanoe |eaisAyd pasealdu|
oVl
‘9|eas uled |eadWINU
‘INOY dAIssed ‘Yyi8uauls
9[oSNW 21433WOS|
‘Bunsal aPsnw [enuew
‘puels o1 Jooyy
‘9aue)s 39| 9|3uls pawl
wi| PaA|OAUL ‘3591 Yoead [euoouN .
uo mc_hmw%usm_ws __ucm ‘uoIsuaIXa ‘3)eas “mm _Q_ho_...mtmmho awioy 3e Ld Ul 09 X33mM/T (w1r [oz] "le 32
P ouPE oD e IIpUSEXe ABIoUS syuow 9 951049%d S9149S 3se) o8ijo 10/A¢ W weyyuuld 6002
. |ood uiw 09 ¥aaMm/T -ejeSeuy
ul Juswanosdwi Jueayludis Ajjeatuld 9oue1SISSe JaAISaied
pue ‘s||s |[euoouny
Anjiqow ‘Asojusaul
AlljigesIq Jo uoienjead
Jlielpad
‘99-IN4INID “(INd0D)
9JNSE3W SDUBW.IOHMI]
|leuonednadQ
sJ191oweded ssaujy Aue ul SVYA “TODSYH ‘100 J9y3o ¢ ‘uosd 3uo8 1
23ueyd juedyiusis ou ‘sdnoug usamiaq ‘(OVH-D) 8uoBib 'sa 8 ‘YIS TT IN9T/4¥9  6£/21qoJae [61] I
S S39aM 7T weJSo.d o1qosae Aysuaiul 104 : 19 |emaln /00T
0UJIYIP Ou uonouny [eaisAyd ‘4amod 31U U1 Som ‘shs / ‘08110 91- 8 In72 usul
/M (DVH-D) uonouny |eaisAyd panoidwi ead djead/xewqnsgopn uely it s /€ 8T ‘Ajod p¢ 08 4suts
1omod 1omod \ Ammm_”:mmm Emﬁﬁ .
89| a1qouaeue Head “OA Ul 9sea1oul 3)asnw ueaw/yead lliwipea.3 ‘324 ‘jleqiy) shs ¢ Nt/4S [8T] fe
, y S39aM 7T suopels WAS oiqosae 10|1d , s 6 13 |eMaln 900¢
uopowo020| jyeadgon cow080uo_ Jo ‘dnuLIem o310 ¢ ‘Ajod € TI-8 ~yBuIs
40 1500 A343ud ul 9sea.29p W3I|S 1502 A343U3 ‘|SYI “DVHD 00d SUOISSS Y3M/Z
Aujigels panosdwi A11j19ess jeanisod Suluayrduauis
‘dwn(/doJp uo 92.0) 3ead ul aseasdap  ‘Yi3ua4is Xa|)/IXe 29Uy 9402 ‘SBuiulesy .
‘}eg |ewJou 910w SPJEMO] JUSWIAOW 1591 dwn( |eanuan S)99M G JRwWwoA|d ‘dnwiem Apnisase)  1doned/o3110 ou_ﬁ T HWNH_W\,__W,_ 500¢

‘spenb :swey
pue yi8uaJis Suliiswey paseasou|

sawodnQ

‘anbjuydal Suipue)
‘1e3 ‘INOY ‘(SVA) uted

S9JNSEI|A] JUIWISSIASSY

uoneing

Suiuien
JB|N2SNWOJN3U }99M/T

uonuUAAIAU|

usisag

19sqns

19puan
asy

(auswieas
anneusaye
/1013u0))

syuedpied

40 JaquinN

http://childhood-developmental-disorders.imedpub.com/archive.php

Find this article in



2017
Vol.3 No.2

v
S
[}
©
S
(=}
34
(o]
©
-
(=
v
£
Qo
S
[}
>
(]
(o]
o
©
(=}
o
=
S
<
(9
(i
o
©
(=
S
=]
(=}
-

7

ISSN 2472-1786

X3} 93uxj/1xa diy pue ‘NOYd

S9510J9X3 dJue|eq
/anndasondoud ;g dnous

‘OVHD ‘SYN 1d20xa ¢ dnoud ui syoadse  Suiquui)d Jiels Supjjem $951249Xd oue|eq
[1e ut syuswanoldw! :dNOYDYILNI ‘Axijiqe jeuonouny Syoom INOY/3uluayidua.is Hosd € ‘03110 N6/4TC  ST/yiduasis [9z] je1e
uondasondoud paseasdul ‘9auejeq ‘Ya8uaJ1s ajasnw ! a 99uy :T dnoud 104 TT ‘Ajod 9T 8T-9 ST ue3opAeg stoc
‘apjue/diy 1daoxs ‘INOY oAissed ‘ured (sdnoJ8 y10q) o€
|18 ul yr8uauas panosdw| :dNOYDOVYLNI Suiyaiauas ‘4s19wosis Niq
JuelSISal UlW Gy Yaam/g
uoneINp 3SI24aX3 ‘Y XeN - IA
‘ ‘, AeT
dg sAs mwrwm‘_ say Sunsas “OA Sujules: 25UBIS|Sa) paseq 1iosd
43y “ead “OA ul aseasdul 1esapow . ¥ yaua T ‘sAs ¢ $]0J3u0d
. INOY ‘@eldn S¥99m 9 -9woy ulw Of y9am/g (s|os3u0 . INST/46C [8e] "[e38
(40/3d) 3pjue pue ‘0 ‘43Y ‘ s4y “jead ‘on SEENE] S951249X3 |INOY Ajlep Ayyeay) 10y o8yjo 91 91-8 Auareay oz ndy nuSoqg v10c
‘(Ixa/x3|4) asuwy ‘(xay) diy ‘(xal4) moq|e . : : ‘JejnonJeAjod 0S ’
; , Supjjem oiqouse yaam/y
(1xa/x314) ISUM ‘(X3]4/pCe) J3p|NOYS ve
ul INOY paseasoul Ajpueayiudis
(£82-DHD s1ysiam aa.y
ul 9seaJsdul ||lews 34| Jo Ayjenb $9512439X3 9402/Yy318ua41s 11osd/yjua
OVHI [ "OVHD) a4 4o Auy B 2109/y By ety jonuodTz | e
y13ua43s JOSUIIXD 1591 do3s SYo9M ZT 9psnw ‘ados dwn( 10¥ o310 . e €T0C
99uy pue diy ul aseaJoul Juedylusdis ‘y18uauns diugd ‘yrduaus Suipnjul ST ‘Ajod 62 1z6 vs paispues
9|Ishw ‘@duejeq ‘AOY weu504d 3s1249x%a Y2am/g
(OVHD)
Aujqe _m:w_.._u:E yiduasis (y2iem Apog pue pueq)
afasnuw ‘(11yde.q sdadiq Yua T NE/4Y [vel le3s
SS3UXDIY3 SI|BJ)B| SNISBA Paseadu| SEENe] Suluiesy aoueisisal paseq 10|1d L €10¢
pue sijeJaie| ‘o8I0 ¢ ‘Ajod € /£T-0T 1J0Q UBA
awoy ulw O JoaM/g
SNISBA) SS3UXIIYL B[dSNW
‘uopnewwejul ‘uled
dnoJd sa1e|id ul syuswanoidwi Jo3eaud WO¥ ‘(SVA) . soe|id
M/INOY panosdwi ured syjuow 9 uiw S Ya8am/g 104 SASYL'OBI0  WBT/4ze  St/espuaxe  [ez] 1e3d €T0¢C
524095 DYH) u%m uted paroidu) ‘(ovH2) Ajiqe [euonouny . ‘ ¢ vz ‘Ajod ZT 8T-8  PJepuels Gz esuopusin
‘ ‘(Tospad) ayl] Jo Auijeno 0S
S9S1249%d
yi3uaJis Jop|noys pue 11osd .
ENRIENERT] mmmmﬂw__m Apoq |e10 ﬂMum 00 Seem ezt UL RlEe) il C) 1o¥ JApuD G e _\,_mﬁmiw o e ﬁw_ “muw croe
! Ip 1dNg Apoq [elol  Z DINIG pue JIAIg 1004 Suipnpul ‘951219%3 /1 “Ajod T¢ T¢-6 S 1paispues
Y13uaJ3s JO ulW+Qg Y2aM/g
|eudsoy 1e yeam/y
(sauianoe
dnou8 [043u0d Ul uled paseasdsp . . |euonlouny ‘sasi4axa 11osd )
‘dnoJ3d 9s1249X3 Ul 341| 40 d._dm_o.mu“_whm/\bw,ﬂ__ﬂ syjuow ¢ |eanisod ‘Buiusyidus.is) 10¥ T ‘sAs € ‘031|0 _\,_v\.umN |03uo> ge uwﬁ_w_m_ﬂ. 2102
Aujenb pue uonouny [eaisAyd paseauou| VHO il w9 9S1249X3 awoy o€ ‘Ajod 9y L1-s €6 DAedeL

sawodlnQ

S9JNSEI|A] JUIWISSISSY

uopeing

paseq-pue| pazijenpiaipul
Ul Gp-07 X29M/T

uonuaAIalUu|

usisag

19sqns

Japuap
asy

(auswieas
aAneusaye
/1013u0))
sjuedpied
40 JaquinN

© Under License of Creative Commons Attribution 3.0 License



Journal of Childhood & Developmental Disorders

Outcomes

All of studies included demonstrated positive outcomes on some
level, though the degree of significance of these outcomes was
quite varied. Many studies took care to note that overall pain
did not increase, and no group measure regressed over the study
period. However, there were isolated instances of increased
pain or discomfort, associated with individuals identified as
experiencing more severe cases. These cases were either noted
in results reporting, or in reporting subject drop out or loss to
follow up.

Physical function, quality of life, and range of motion of at
least some joints improved in essentially all studies where they
were measured, significantly in many of them. Groups that
were engaged in land-based aerobic activities showed more
improvement in the various aerobic outcome measures than
those in hydro or movement centred therapies. Although strength
measures tended to improve slightly in cases when measured,
results tended more towards levels of significance when this was
a focus of the program, and at the muscles that were the focus of
the program. Gait measures trended towards normal levels, and
in the study examining bone content, total body bone mineral
density increased in the exercise group.

Case Studies

A prospective overview of arthritic youths participating in
sports activity over an eight year period found pain to be
more correlated with the disease stage than with their level of
participation in sports . Additionally, increased severity and
length of disease preceded a decline in activity, as opposed to a
change in activity level resulting in a change in severity. A second
case study involved a highly individualized training program for a
ten-year old with a quiescent case of bilateral knee arthritis [12].
A training program was created to improve the subject’s landing
technique, core strength, and balance and coordination, in order
to address biomechanical and neuromuscular imbalances and
deficits that would prevent her from safely participating in a
high-impact sport (basketball). Following training, the subject’s
heel strike and step width were brought to within normal limits,
peak force and imbalance on a box jump landing decreased, and
flexor/extensor strength ratios and balance measures converged
to normal and equal levels.

Discussion

The overall quality of existing research investigating the efficacy
of exercise programs in mediating the symptoms of children with
juvenile arthritis is generally high. Most studies involved a large
subject pool, included children of both sexes, and individuals
with varied types of arthritis. Additionally, the studies were
fairly consistent in choosing outcome measures (CHAQ, VAS,
joint ROM), making comparison of results a more productive
endeavour. This review shows that including an exercise
program as a component of treatment for juvenile arthritis is
a worthwhile endeavour. However, additional research would
be beneficial in that it could provide more definitive results. In
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addition, more information would allow for the development of
patient-specific programs, pairing exercises and programs with
particular types or severities of arthritis. For example, given the
existing research, a water-based program would likely be more
highly recommended for children with more severe and multi-
joint lower body arthritis. Conversely, children with more mild
arthritis, or fewer involved joints may be given more freedom
in choosing a program. This might increase retention, as it has
been shown that enjoyment and engagement with an exercise
program increases participation rates.

Essentially all of the present studies examining the effects
of exercise on children with idiopathic arthritis have varied
populations that include individuals with polyarticular, oligo/
pauciarticular, systemic, and enthesitis-related and psoriatic JIA
in the same study. Aside from single incidence studies, there were
no articles that applied an intervention to a specific subtype.
Therefore, we don’t know whether exercise efficacy varies based
on arthritis classification, since it is difficult to determine in a
significant manner when all of these patient populations are
treated as one entity. There are multiple reasons why it would be
beneficial todesignastudyto examine the effect of anintervention
on a specific subtype. For example, oligoarticular arthritis tended
to be somewhat diminished in its study representation compared
to its prevalence. This is potentially due to its higher prevalence
in age ranges not captured, as study age ranges typically started
at at least six. Separating by subtype would also be particularly
useful in the cases of systemic arthritis, where patients tend to
be less tolerant of more strenuous and weight bearing exercise.
In this case, research may choose to focus more on combinations
of medication and activity, or on less impact-heavy systems like
Pilates and yoga.

In addition, studies mostly focused on patients who had involved
lower body joints. While this coincides with trends in the overall
population, and affectation of the lower body tends to have more
impact on mobility and gait, there are still a significant number
of individuals with upper body affected JIA, particularly in the
hands. Potential future research could examine if the aerobic
capacity of these individuals is different when compared to lower
extremity affected individuals or healthy counterparts. Upper
body individuals would also be more readily able to engage in
weight bearing activity without pain, and may benefit from a
more strength focused program.

Some of the interventions required only once or twice weekly
sessions. While this is sufficient if the exercise were purely
therapy, to see more significant physiological results, it is
probable that the exercise would have to be undertaken more
frequently. Given the depressed levels of physical activity in this
population, it is unlikely the subjects were being adequately
active outside of the sessions, and would therefore not likely
meet recommended amounts of daily activity. This is of additional
significance given that JIA is more prevalent in girls, who tend to
experience declines in physical activity as they progress through
puberty, even in healthy populations [14,15]. For future studies,
intervention duration of at least three months would be optimal
when possible.

6 Find this article in: http://childhood-developmental-disorders.imedpub.com/archive.php
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The reviewed articles were well-advised in their selection and
application of outcome measures. Most employed measures
that are universally important to arthritis patients—pain,
functional ability, and quality of life. From that set, researchers
added measures that were specific to the outcomes deemed
of importance, or the particular type of intervention. While
the subjective measures are clearly useful, it is important to
continue to stress the use of the objective measures. Both gait
analysis and EMG measurement were two assessment methods
that were rarely used, but can provide unique insights into the
biomechanical and neuromuscular issues that occur with JIA
[16-26]. For example, the Oberg article was able to determine
that affected joint muscles were more fatigable than healthy
controls, and that this gap was largely diminished upon training.
This is certainly an area that has great potential in identifying
neuromuscular deficits and quantifying progress due to therapies.
Gait analysis is important, as it is a more quantitative measure of
mobility. Additionally, for individuals who have less severe cases
of arthritis, they may have goals of being able to participate in
competitive sports with their peers, but they first have to develop
similar gait and postural control before they can safely perform
more complicated and energy intensive movements.
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Conclusion

The optimal exercise therapy program will address the patient’s
posture and range of motion issues, in addition to their aerobic
capacity and strength. The former are important for pain and
functional ability, while the latter are important for weight
management, functional ability, and bone health. It is also
recommended to match the system of activity to the disease
status and goals of the patient. For example in extremely severe
cases the goal may simply be an increase in range of motion, or
more normal gait, while a well-managed or quiescent case may
aim to participate in competitive sports, with the Myer et al. [12]
providing an incredibly informative blueprint on how this might
be achieved.

Encouraging exercise is a good in and of itself, with clear and
well known benefits in the general population, and youth in
particular. In children with arthritis, it can improve quality of life
and close the gap between them and their healthy peers when it
comes to things like pain, aerobic capacity, bone health, strength,
gait, and everyday functional capacity, providing them with the
enthusiasm and confidence to become lifelong participants in
sports and exercise. The fact that juvenile idiopathic arthritis
persists into adulthood in up to half of patients, underscores the
need to assist patients in finding ways to manage their arthritis
and be active that are effective for them.



Journal of Childhood & Developmental Disorders

References

1

10

11

12

13

14

Ravelli A, Martini A (2007) Juvenile idiopathic arthritis. The Lancet
369: 767-778.

Manners PJ, Bower C (2002) Worldwide prevalence of juvenile
arthritis why does it vary so much? J Rheumatol 29: 1520-1530.

Hafner R, Truckenbrodt H, Spamer M (1998) Rehabilitation in
children with juvenile chronic arthritis. Baillieres Clin Rheumatol 12:
329-361.

Hartmann M, Kreuzpointner F, Haefner R, Michels H, Schwirtz A, et
al. (2010) Effects of juvenile idiopathic arthritis on kinematics and
kinetics of the lower extremities call for consequences in physical
activities recommendations. Int J Pediatr 2010: 1-10.

Cavallo S, Majnemer A, Duffy CM, Feldman DE (2014) A100: Predictors
of involvement in leisure activities among children and youth with
juvenile idiopathic arthritis. Arthritis Rheumatol 66: $135-5S135.

Takken T, Hemel A, Net J van der, Helders PJM (2002) Aerobic fitness
in children with juvenile idiopathic arthritis: a systematic review. J
Rheumatol 29: 2643-2647.

Giannini MJ, Protas EJ (1991) Aerobic capacity in juvenile rheumatoid
arthritis patients and healthy children. Arthritis Rheum 4: 131-135.

Minden K, Niewerth M, Listing J (2002) Long-term outcome in patients
with juvenile idiopathic arthritis. Arthritis Rheum 46: 2392-2401.

Sandstedt E, Fasth A, Fors H, Beckung E (2012) Bone Health in Children
and Adolescents With Juvenile Idiopathic Arthritis and the Influence of
Short-term Physical Exercise. Pediatr Phys Ther 24: 155-161.

Burnham JM, Shults J, Dubner SE, Sembhi H, Zemel BS, et al. (2008)
Bone density, structure, and strength in juvenile idiopathic arthritis:
Importance of disease severity and muscle deficits. Arthritis Rheum
58:2518-2527.

Kirchheimer JC, Wanivenhaus A, Engel A (1993) Does sport negatively
influence joint scores in patients with juvenile rheumatoid arthritis.
An 8-year prospective study. Rheumatol Int 12: 239-242.

Myer GD, Brunner HI, Melson PG, Paterno MV, Ford KR, et al. (2005)
specialized neuromuscular training to improve neuromuscular
function and biomechanics in a patient with quiescent juvenile
rheumatoid arthritis. Phys Ther 85: 791-802.

Bacon MC, Nicholson C, Binder H, White PH (1991) Juvenile
rheumatoid arthritis. Aquatic exercise and lower-extremity function.
Arthritis Care Res Off J Arthritis Health Prof Assoc 4: 102-105.

Oberg T, Karsznia A, Gire BA, Lagerstrand A (1994) Physical training
of children with juvenile chronic arthritis: effects on force, endurance
and emg response to localized muscle fatigue. Scand J Rheumatol 23:
92-95.

15

16

17

18

19

20

21

22

23

24

25

26

2017

ISSN 2472-1786 Vol.3No.2:7

Klepper SE (1999) Effects of an eight-week physical conditioning
program on disease signs and symptoms in children with chronic
arthritis. J Arthritis Health Prof Assoc 12: 52-60.

Takken T, Net J van der, Kuis W, Helders PJM (2000) Aquatic fitness
training for children with juvenile idiopathic arthritis. Rheumatology
42:1408-1414.

Epps H, Ginnelly L, Utley M (2003) Is hydrotherapy cost-effective? A
randomised controlled trial of combined hydrotherapy programmes
compared with physiotherapy land techniques in children with
juvenile idiopathic arthritis. Health Technol Assess. 2005: 9.

Singh-grewal D, Wright V, Bar-or O, Feldman BM (2006) Pilot study
of fitness training and exercise testing in polyarticular childhood
arthritis. Arthritis Care Res 55: 364-372.

Singh-Grewal D, Schneiderman-Walker J, Wright V (2007) The effects
of vigorous exercise training on physical function in children with
arthritis: A randomized, controlled, single-blinded trial. Arthritis Care
Res 57:1202-1210.

Fragala-Pinkham MA, Dumas HM, Barlow CA, Pasternak A
(2009) An aquatic physical therapy program at a pediatric
rehabilitation hospital: a case series. Pediatr Phys Ther Off
Publ Sect Pediatr Am Phys Ther Assoc 21: 68-78.

Lelieveld OTHM, Armbrust W, Geertzen JHB (2010) Promoting
physical activity in children with juvenile idiopathic
arthritis  through an internet-based program: results of
a pilot randomized controlled trial. Arthritis Care Res 62: 697-703.

Tarakci E, Yeldan |, Baydogan S, Olgar S, Kasapcopur O (2012) Efficacy
of aland-based home exercise programme for patients with juvenile
idiopathic arthritis: A randomized, controlled, single-blind study. J
Rehabil Med 44: 962-967.

Mendonga TM, Terreri MT, Silva CH (2013) Effects of Pilates Exercises
on Health-Related Quality of Life in Individuals With Juvenile
Idiopathic Arthritis. Arch Phys Med Rehabil 94: 2093-2102.

Van Oort C, Tupper SM, Rosenberg AM, Farthing JP, Baxter-Jones AD
(2013) Safety and feasibility of a home-based six week resistance
training program in juvenile idiopathic arthritis. Pediatr Rheumatol
11:1-18.

Dogru Apti M (2014) Regular Aerobic Training Combined with Range
of Motion Exercises in Juvenile Idiopathic Arthritis, Regular Aerobic
Training Combined with Range of Motion Exercises in Juvenile
Idiopathic Arthritis. Bio Med Res Int 2014: e748972.

Baydogan SN, Tarakci E, Kasapcopur O (2015) Effect of Strengthening
Versus Balance-Proprioceptive Exercises on Lower Extremity Function
in Patients with Juvenile Idiopathic Arthritis: A Randomized, Single-
Blind Clinical Trial. Am J Phys Med Rehabil 94: 417-428.

Find this article in: http://childhood-developmental-disorders.imedpub.com/archive.php



