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Abstract
Juvenile idiopathic arthritis is the  most common rheumatic chronic disease in children, typically 
characterised by joint pain and swelling, fatigue, stiffness, muscle weakness and movement restric-
tions. As a consequence, children are exposed to bone atrophy, physical disability, social separation 
and reduced quality of  life. It is believed that early implementation of  targeted pharmacological 
treatment such as nonsteroidal anti-inflammatory drugs, disease-modifying agents and biological 
therapies is necessary to ensure full recovery. Recent recommendations emphasize the importance 
of nonpharmacologic treatments, e.g. nutrition, supplements and physical or occupational thera-
pies, as an important component of a complex therapy. In this article, we review recent studies, sum-
marising the impact of different physical interventions on children with juvenile idiopathic arthritis 
on muscle, bone and psychological function to provide a basis for more detailed recommendations 
of physical activity for children with arthritis.

Key words: physical activity, movement disorder, rehabilitation in juvenile idiopathic arthritis, 
juvenile idiopathic arthritis.

Introduction
Juvenile idiopathic arthritis (JIA) is a heterogeneous 

group of chronic rheumatic diseases that affect children 
under the age of 16, and the diagnosis is made when 
joint inflammation persists for at least 6 weeks [1]. 
The most common symptoms include joint swelling, 
pain, stiffness, muscle atrophy and weakness, resulting 
in movement abnormality and physical restrictions [2]. 
The subclassifications include systemic-onset arthritis, 
oligoarthritis, polyarthritis rheumatoid factor positive, 
polyarthritis rheumatoid factor negative, psoriatic arthri-
tis, enthesitis-related arthritis (ERA) and undifferentiated 
arthritis [1]. The current recommendations suggest an 
early targeted pharmacological treatment such as nonste-
roidal anti-inflammatory drugs, disease-modifying agents  
(e.g. methotrexate, sulfasalazine, hydroxychloroquine) 
and biological therapies (e.g. tumour necrosis factor 
inhibitors, tocilizumab, anakinra, canakinumab, or re-
cently approved secukinumab, baricitinib and tofacitinib) 

[3–6]. However, recent recommendations also emphasize 
the role of nonpharmacologic treatments, e.g. nutrition, 
supplements and physical or occupational therapies [7].

The general physical activity (PA) recommendations 
for children include 60 minutes of moderate to vigorous 
activity daily, with vigorous activity performed at least  
3 days per week. The same guidelines are applicable and 
should be implemented by children with JIA [8]. Children 
with JIA have lower physical fitness [2, 9] and spend less 
time engaging in moderate-to-vigorous PA [2, 10, 11]. 
Consequently, joint contracture, muscle weakness and 
bone atrophy persist [10, 12] and, what is more, it can re-
sult in reduced functioning and quality of life (QoL) [12]. 
That is why, ideally, the  physical treatment should be 
started in the early stage of the disease, before signifi
cant functional disability and joint deformity occur [11].

The  recommended activities for children with JIA 
include interventions that maintain or improve joint 
range of motion (particularly for contractures), improve 
strength, reverse functional deficits, improve endurance, 
prevent injury, and promote improved participation in 
activities of  daily living, family routines, and occupa-
tions [7]. Therefore, PA such as Pilates, water exercises, 
bicycle, strengthening and stretching exercises are often 
proposed [2, 11].
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Despite evidence of positive benefits of PA for chil-
dren with JIA, the fear of physical therapies still occurs 
among children and their parents [8, 13]. The  success 
of  physical treatment depends on education and de-
tailed instructions how to properly perform exercises as 
well as on motivational strategies applied to encourage 
children to participate in PA [8]. It is also important for 
the clinician to suggest their patients PA that is appro-
priate for the disease state.

Material and methods
The objective of this article was to compare the im-

pact of  various types of  PA on JIA. We performed an 
extensive literature review of PubMed and Scopus da-
tabases using “physical activity in children with juvenile 
idiopathic arthritis” and “rehabilitation in juvenile idio-
pathic arthritis” as key words. The literature review in-
clusion criteria included studies that evaluated a physi-
cal therapy led exercise intervention in children with JIA. 
Only articles written in English language and published 
in the  last 20 years were included in the  further ana
lysis.

Results
The  literature search resulted in gathering 14 arti-

cles from the  years 2003 to 2022. The  participants in 
the  included studies were children diagnosed with JIA 
according to the  International League of  Associations 
for Rheumatology (ILAR) criteria, in the  stable phase 
of the disease. In 5 publications out of 14, there was no 
information about diagnostic criteria [13–17]. The  age 
range varied between 5 and 21 years old. Both sexes 
participated in the studies, with female predominance. 
The  most common subtype of  JIA was polyarthritis.  
Other subtypes such as oligoarticular or ERA were also 
common (Table I) [13–26]. Various PAs were performed, 
such as strengthening exercises [16, 20, 23, 24, 26], 
stretching [13, 20, 26], aerobic [13, 16–18, 23–25], water 
programmes [14, 15, 21, 22] and Pilates exercise [19], by 
the participants of the studies. An interesting study was 
published by Arman et al. [18], where activities of daily liv-
ing were practised using video-based games. The sports 
programmes were mostly conducted by physiotherapists. 
Two studies relied on home-based exercise programmes 
[23, 26]. The  studies focused on reducing pain, improv-
ing muscle strength and flexibility, joint mobility, aerobic  
capacity, bone mineral density and general QoL (Table II).

Pain
One of  the  most aggravating symptoms of  arthri-

tis, leading to disability in patients, is pain. According 
to several studies, children with JIA report joint pain 

even after the  implementation of  the  dedicated treat-
ment [27]. Because of the multifactorial origin of pain in 
chronic diseases, the treatment should also include com-
pound, interdisciplinary methods [27]. In the presented 
studies, as long as the pain was subjective, the scien-
tists verified the impact of PA in reducing pain, using rec-
ognized scales such as the Numeric Rating Scale (NRS) 
[17, 18, 20], Childhood Health Assessment Questionnaire 
(CHAQ) with Visual Analogue Scale (VAS) [13–15, 17–21, 
24, 26] and Child Health Questionnaire (CHQ) [14, 24]. 
The studies showed that PA can have a significant im-
pact on the reduction of pain, independently from se-
lected interventions [13, 15, 18–20, 26]. The biggest dif-
ference can be observed in the Takken et al. [14] study, 
where the control group received no physical interven-
tion and a 22% improvement was observed in the study 
group’s CHAQ scale in comparison to the control group. 
Sansdtedt et al. [24] observed a small improvement af-
ter 12 weeks of activity, but the score in CHAQ and CHQ 
at baseline was also low. According to Bayraktar, there 
was no significant improvement after water-running 
exercises [21].

Muscle strength and flexibility
Muscle strength is lower in children and adolescents 

with JIA compared to their healthy peers. To prevent this, 
it is important to start early rehabilitation independent-
ly from medical treatment [22, 24]. Different PAs have 
been studied to improve muscle function in children 
with JIA. Traditional physiotherapies such as bicycle er-
gometer, lower extremity muscle stretching, strength-
ening and proprioceptive-balance exercises [20], as well 
as home-based exercise programmes which include 
jumping, handgrip exercises and resistance training, 
improved muscle strength, while core exercises and ex-
ercises with free weights for arms [16, 24] improved ulti-
mate muscle strength. In his study, Houghton [28] how-
ever observed a decline in Z-scores for mechanography 
outcomes. Alternative activities such as water therapy 
may have a  positive impact on muscle strength [28]. 
In their research, Elnaggar et al. [22] used combined re-
sistive underwater exercises and interferential current 
on the peak torque of the quadriceps and hamstrings, 
achieving significant differences in muscle strength af-
ter 1 and 3 months of the study. Meanwhile, according 
to the  study by Epps et al. [15], which compared inte-
grated hydrotherapy exercises with land physiothera-
py to land therapy alone, both activities had a positive 
impact on muscle function with lower cost in compari-
son to traditional physiotherapy. A significant improve-
ment of muscle strength was observed after 12 weeks 
of experimental use of video-based games for activities 
of daily living [18]. Muscle strength was measured using 
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different techniques such as dynamometers, handheld 
and grip devices, and isometric strength measuring de-
vices. Range of  motion (ROM) and flexibility are other 
important muscle functions that are reduced in patients 
with JIA and can be easily improved by stretching [15, 20] 
or aquatic exercises [14]. Most of the studies report im-
proved muscle strength and function following regular 
PA, highlighting the  importance of  physical therapy in 
JIA patients.

Aerobic capacity

The results of the meta-analysis conducted by Tak-
ken et al. [9] suggest that patients with JIA have a sig-
nificantly lower maximal oxygen capacity (VO2 peak), 
which can be related directly to lower physical fitness 
compared to healthy children. Low aerobic capacity can 
lead to further deconditioning, including even cardio-
vascular diseases [29].

Aerobic capacity can be evaluated by several diffe
rent tests such as a 10-meter and 6-minute walking test, 
a 10-stair climbing test, an electromagnetic cycle ergo
meter, a Wingate test, a maximal exercise test or a car-
diopulmonary exercise test, measuring submaximal and 
maximal oxygen uptake. Almost any type of PA may be 
beneficial in improving cardiorespiratory fitness, among 
which Pilates exercises, water-running programmes, 
bicycle ergometer exercises, home-exercises including 
ROM, strengthening, stretching, and posture exercises 
should be mentioned [19–21, 26]. Although activity pro-
grammes with aerobic training are safe and may result 
in notable improvement in PA, intensive programmes 
do not seem to provide any additional benefits and are 
less tolerated by children with JIA [13]. Therefore, mild to 
moderate aerobic activity should be recommended for 
children with JIA.

Bone health

The combined effects of disease severity, glucocor-
ticosteroid use, low muscle mass and physical inacti
vity in children with JIA may result in decreased bone 
mineral density (BMD), reduced peak bone mass, and 
an increased risk of  fractures [16, 25, 30, 31]. Although 
it is well known that PA has a positive impact on muscle 
strength and bone density in general [31, 32], only two 
studies have demonstrated improvement in BMD after 
the training programme was registered [22, 25]. Correct 
bone health parameters at the beginning of  the study 
[16, 25], as well as low involvement in the  training  
programme [17], should be considered as the  possible 
reason. More studies are needed to suggest recom-
mendations for improving bone health by PA in patients  
with JIA.

Quality of life

Chronic pain, severe disease activity and functional 
disability, accompanied by social isolation, cause worse 
assessment of  the  QoL [33]. Although studies to date 
have not confirmed an improvement in QoL as a result 
of an exercise programme in children and adolescents 
with JIA [11], it can be hypothesized that because of re-
duction of  pain, improvement of  muscle strength, ac-
quisition of  skills, confidence, and social connections 
during physical training, PA should have a positive im-
pact on QoL [2].

Questionnaires such as the Paediatric Quality of Life 
Inventory and Juvenile Arthritis Quality of Life Question-
naire and calculations such as quality-adjusted life years 
should be applied. A hydrotherapy programme, aquatic 
fitness training, Pilates exercises, and land-based home 
exercise programme improved the QoL of patients with 
JIA [14, 15, 19, 26]. Although no differences were found 
in the  quantitative tools in research by Sieczkowska 
et al. [23], the  patients perceived that the  programme 
improved several aspects of  their mental and physical 
health.

Study limitations

Most studies required stable disease status and 
continued drug treatment but did not specify which 
medications were applied. While most studies divided 
participants into an experimental and control group, 
one study was conducted only with an experimental 
group, and one study did not provide any information. 
While most studies provided diversity in terms of gen-
der, age and JIA subtypes, some studies had incomplete 
data. Although most participants were diagnosed with 
JIA according to ILAR criteria, 5 publications did not pro-
vide diagnostic criteria. Although the studies were well 
designed and most of the results were statistically sig-
nificant, dropouts from the programmes were reported 
in some cases, undermining the reliability of the results. 
In addition, a  limitation of  this review was the  limited 
number of articles available on the topic of PA in patients 
with JIA, which indicates the need for more research and 
education on this topic. 

Conclusions

Until recently, the role of rehabilitation in the treat-
ment of children with JIA was underestimated. Subse-
quent studies prove the positive impact of PA on pain, 
muscle strength and flexibility, joint mobility, aerobic 
capacity, bone density and general QoL in children with 
JIA. Moreover, it is believed that PA may have a possible 
anti-inflammatory effect on PA via the reduction of con-
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centration of interleukin-6 or even may be useful in miti
gating both sleep disturbances and obstructive sleep ap-
noea in children with JIA.

In 2021 the American College of Rheumatology pub-
lished recommendations with nonpharmacological the
rapies in JIA, in which physical and occupational therapy 
are conditionally recommended regardless of  concomi-
tant pharmacologic treatment. Due to the generally low 
quality of evidence, the recommendations are condition-
al and should be individually selected by clinicians and 
the patient/caregiver. The fear of PA is a big obstacle for 
parents and children with JIA to initiate and maintain en-
gagement in a PA programme. It is important to provide 
detailed information such as how, when, and why to en-
gage in PA, what interventions are most effective and to 
ensure the safety of rehabilitation.

To prevent low commitment and quick withdrawal 
from rehabilitation, new technologies, such as video- 
based games or smartwatches, may be helpful and 
could encourage children to perform regular PA.

Various types of PA seem to be appropriate for chil-
dren with JIA. The Ottawa Panel’s recommendations pub-
lished in 2016 suggest the use of structured exercises and 
PA such as Pilates, cardio-karate and home and aquatic 
exercises among children and adolescents (21 years and 
younger) living with JIA.

The final choice should be based on the type and se-
verity of  the  disease, local and financial opportunities 
and preferences of children and their parents.

Future research should concentrate on searching 
for motivating strategies to increase long-term engage-
ment in PA. It is important to study different PA tailored 
to the severity of the disease.
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