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Do Juvenile Idiopathic Arthritis Patients Benefit
From an Exercise Program? A Pilot Study

TIM TAKKEN, JANJAAP VAN DER NET, ano PAUL J. M. HELDERS

Introduction

It is known from studies of adults with rheumatoid arthri-
tis that they benefit from exercise (1). There is some evi-
dence that children with juvenile idiopathic arthritis (JIA)
can benefit from exercise as well (2,3); at least there is
evidence that exercise does not exacerbate the arthritis
(4,5).

Children with a rheumatic disease, and other chronic
diseases, often live an inactive life. This leads to decondi-
tioning and functional deterioration, which again promote
an inactive lifestyle (6). A training program could prevent
the deconditioning due to hypoactivity and break the vi-
cious circle, thus preventing this major risk factor for
comorbidity (7).

Until recently, the main focus of exercise interventions
for patients with a theumatic disease was to study adverse
effects on inflammation and joint disease and the effects
on physical fitness. Previous research found that children
with arthritis benefit from an aquatic exercise program
(2,3,8). Recently, Klepper (4) found that land-based exer-
cise could improve physical fitness in JIA patients. But
whether exercise could influence patient-centered out-
come measures (i.e., functional ability and health-related
quality of life) in JIA patients is relatively unknown.
Therefore, the aim of the current study was to investigate
whether an aerobic aquatic training program could im-
prove not only the endurance of JIA patients but also the
functional ability and health-related quality of life if added
to the usual medical and physical therapeutic care.
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Methods

The study started in January 1999. Twenty-five patients
(age range 5—-12 years) who lived within 25 km of our
hospital and were diagnosed with JIA (International
League of Associations of Rheumatology criteria [9]) in the
pediatric immunology/rheumatology outpatient clinic
were asked to participate in a pilot study. Ten patients
with JIA, all females, and their parents agreed to partici-
pate in the study. The parents signed their informed con-
sent during the first visit to our department. The patient
characteristics are shown in Table 1.

Joint status was assessed by the number of tender and
swollen joints. Tenderness and swelling were scored for
the following joints: temporomandibular, sternoclavicular,
shoulder, elbow, wrist, thumb, knee, ankle, and toes. Joint
mobility was scored on the Pediatric Escola Paulista de
Medicina Range of Motion Scale (pEPMROM [10]). The
pEPMROM measures mobility in children with JIA based
on the evaluation of joint range of motion. Ten joint move-
ments (cervical spine lateral rotation, shoulder abduction,
wrist flexion and extension, thumb flexion [metacarpopha-
langeal], hip internal and external rotation, knee exten-
sion, and ankle dorsiflexion and plantar flexion) were ex-
amined using a goniometer and classified on a 4-point
Likert scale (0 = no limitation, 3 = severe limitation). The
final score was calculated as the sum of each movement
score divided by 10. Both joint status and joint mobility
were scored by the same senior pediatric physical thera-
pist with 20 years of experience in pediatric rheumatology
(JvdN).

The Dutch translation of the Childhood Health Assess-
ment Questionnaire (CHAQ), Pediatric Rheumatology In-
ternational Trials Organization (PRINTO) version, was
used as a self-administered pencil and paper questionnaire
for the parents (proxy), as an index of functional ability.
The CHAQ (11) has been adapted from the Stanford Health
Assessment Questionnaire so that at least one question in
each domain is relevant to children aged 0.6 to 19 years.
The CHAQ was recently cross-culturally adapted and val-
idated for the Dutch language by the PRINTO group (12).
The question with the highest score within each domain
(range O to 3; able to do with no difficulty = 0, able to do
with some difficulty = 1, able to do with much difficulty =
2, unable to do = 3; time frame was last week) determined
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Table 1. Subject characteristics

Subject Sex* Age DSt YA+ NSTJ§ PEPMROM({ Medication# PT**
1 F 10 SJTIA 7.4 0 0.0 e +
2 F 10 SJIA 2.3 2 0.1 PRE, MTX, NSAID -
3 F 10 OJIA 5.5 5 0.1 DMARD, NSAID -
4 F 7 OJIA 5.5 2 0.1 NSAID -
5 F 9 PJIA 2.7 4 0.6 DMARD, NSAID +
6 F 8 PJIA 6.8 7 0.65 PRE, MTX, NSAID +
7 F 12 PJIA 6.5 11 0.1 DMARD, NSAID +
8 F 10 OJIA 7.6 3 0.8 NSAID +
9 F 12 SJIA 7.8 2 0.4 MTX, NSAID, CIC +

10 F 5 OJIA 4 1 0.0 NSAID -

* All subjects were female.
F YA = total years of arthritis.

§ NSTJ = number of swollen and tender joints.

cyclosporin.
** PT = physical therapeutic care; + = yes; — = no.

1t DS = disease subclass; SJIA = systemic juvenile idiopathic arthritis (JIA); OJIA = oligoarticular JIA; PJIA = polyarticular JIA.

q pEPMROM = score on the Pediatric Escola Paulista de Medicina Range of Motion Scale.
# PRE = prednisone; MTX = methotrexate; NSAID = nonsteroidal anti-inflammatory drugs; DMARD = disease-modifying antiheumatic drugs; CIC =

the score for that domain, unless aids or assistance were
required (raising the score for that domain to a minimum
of 2). The mean of the scores on the 8 domains provided
the CHAQ disability scale (range 0 to 3).

Endurance was measured with the 6-minute walking
test, as recommended for patients with arthritis (13). The
6-minute walking test was performed on an 8-meter track
in a straight corridor. The patients were instructed to walk
at their own chosen walking speed from one side of the
corridor to the other, turn, and walk back. The total dis-
tance covered in 6 minutes was calculated as the counted
“repetitions” and multiplied by 8 meters. Time was mea-
sured with a stopwatch. During the test standardized ver-
bal encouragements from the test leader were used to
encourage the subjects.

Health-related quality of life was assessed with a Dutch
translation of the Juvenile Arthritis Quality of Life Ques-
tionnaire (JAQQ). The JAQQ is a recently developed dis-
ease-specific health-related quality of life questionnaire for
children with arthritis (14). The JAQQ was administered to
the patients. The JAQQ consists of 74 items divided into 5
subclasses (gross motor function, fine motor function, psy-
chosocial function, general symptoms, and unclassified).
The children scored each item on a 7-point Likert scale
according to how often they encountered problems during
the last 14 days (none of the time = 1, hardly any of the
time = 2, some of the time = 3, half of the time = 4, most
of the time = 5, almost all of the time = 6, all of the time =
7). Pain was measured on a 10-cm double anchored visual
analog scale (VAS). In the original article the JAQQ was
only scored on 5 particular items of interest per domain.
This approach results in a different questionnaire on each
occasion for each patient and makes group statistics diffi-
cult to interpret (15). Therefore, the score on the JAQQ was
calculated as (a) the sum of the scores on all 74 items of the
questionnaire, (b) the score on its subscales, and (c) the
VAS for pain. A higher score indicates a worse health-
related quality of life.

The children in this study received a 15-week aerobic
aquatic training program. The exercise groups (2—4 pa-

tients) were supervised by a pediatric physical therapist
(JvdN) and an exercise physiologist (TT). The training took
place in a heated swimming pool (temperature of water =
32°C). The training activities were predominantly such
exercises as swimming, aerobics, and ball games. Lessons
were based on the same framework. The training started
with a warm-up, followed by a conditioning part. After
this conditioning part a small rest period was included.
This period was followed by a second conditioning part.
The training ended with a cooling down. The warm-up,
rest, and cooling down period consisted of low-intensity
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Figure 1. Box plot of the scores in functional ability (disability
scale of the Childhood Health Assessment Questionnaire [CHAQ)])
during the 4 assessments. Differences between the measurements
are not statistically significant. Measurements: baseline, after 7
weeks of training, immediately after 15 weeks, and 3 months after
the end of the training program. The whiskers represent the high-
est and lowest values within 1.5 times the interquartile range (box
length, IQC). The lower horizontal line of the box indicates the
25th percentile. The upper horizontal line indicates the 75th
percentile. The middle horizontal bar in the box indicates the
median.
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Figure 2. Box plot of the scores on the 6-minute walking test
during the 4 assessments. Differences between the measurements
are not statistically significant. Measurements: baseline, after 7
weeks of training, immediately after 15 weeks, and 3 months after
the end of the training program. The O symbol indicates an outlier
between 1.5 and 3 times the interquartile range (IQR) from the
box. The whiskers represent the highest and lowest values within
1.5 times the IQR (box length, IQR). The lower horizontal line of
the box indicates the 25th percentile. The upper horizontal line
indicates the 75th percentile. The middle horizontal bar in the
box indicates the median.

swimming, aquarobics, play, flexibility exercises, or ball
games. The conditioning parts consisted mainly of high-
intensity swimming, diving, walking through the water,
aquajogging, or splashing with the legs. The duration and
intensity of both conditioning parts increased stepwise
during the program. During the training sessions the heart
rates of the children were measured using a portable heart
rate monitor (Polar Accurex Plus, Polar Oy, Kempele, Fin-
land) to get an impression of the training intensity and
prevent overreaching. The children received one training
session per week, each lesson lasting 60 minutes.

There were 4 measurements: baseline (mean of 2 assess-
ments), after 7 weeks of training, immediately after 15
weeks, and 3 months after the end of the training program.

Statistical analysis was performed with SPSS 8.0 for
Windows (SPSS, Chicago, IL). The non-parametric Fried-
man test (16) was used for analyzing the 4 repeated mea-
surements on all the measures (CHAQ, 6-minute walking
test, and JAQQ). When the differences between the groups
appeared to be significant (P < 0.05), the Wilcoxon signed-
rank test was used to detect the significant differences. The
study was approved by the human ethical committee of
the University Medical Center Utrecht, Wilhelmina Chil-
dren’s Hospital.

Results

The attendance during the training sessions was 85%. The
major reasons for absence were disease, no available trans-
portation, and other social peer activities. At the fourth
measurement, because of nonadherence of one patient, the
respective parents returned the CHAQ by mail. The mean

CHAQ disability scale showed a trend to improve from
1.21 (SD = 0.6, baseline) to 1.16 (SD * 0.6) after the
training program. Three months after finishing, the CHAQ
disability scale decreased to baseline level (1.21; SD * 0.6)
as shown in Figure 1. However, these changes were not
statistically significant.

The covered distances during the 6-minute walking
test—baseline, during and immediately after the end of the
training program, and 3 months after the end of the train-
ing program—were 440 meters (SD = 54.0), 415.6 meters
(SD = 33.7), 436 meters (SD * 50.4), and 436 meters (SD =+
50.4). The changes are shown in Figure 2. The values did
not differ significantly from baseline and from each other.
One patient was not able to accomplish the 6-minute walk-
ing test in the second, third, and fourth assessments be-
cause of arthritis-related problems in the ankle. Two other
patients did not accomplish the 6-minute walk on the
fourth assessment because of pain and fatigue. One patient
did not comply with the fourth assessment.

The mean JAQQ subscale scores improved by 16%
(NS—not significant), 19% (NS), 16% (NS), 12% (P <
0.05), and 17% (NS), respectively, for physical function,
psychosocial function, general symptoms, and the VAS for
pain after the end of the training program compared with
baseline. The overall score on the JAQQ is shown in Figure
3. The improvements in the JAQQ during the training
program (assessments 1, 2, and 3) were not statistically
significant. However, the relapse after the training program
(the differences between assessments 3 and 4) reached
statistical significance. Two patients did not accomplish
the JAQQ on the fourth assessment. One patient did not
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Figure 3. Box plot of the score changes in health-related quality of
life (mean score on the total Juvenile Arthritis Quality of Life
Questionnaire [Jaqql) during the 4 assessments. The differences
between the third and fourth assessments are significant. Mea-
surements: baseline, after 7 weeks of training, immediately after
15 weeks, and 3 months after the end of the training program. The
* symbol indicates an extreme lying more than 3 times the inter-
quartile range (IQR) from the box. The whiskers represent the
highest and lowest values within 1.5 times the IQR (box length,
IQC). The lower horizontal line of the box indicates the 25th
percentile. The upper horizontal line indicates the 75th percen-
tile. The middle horizontal bar in the box indicates the median.
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comply with the fourth assessment, and one patient failed
to complete the entire questionnaire.

Conclusions

Our main interest was to investigate whether a 15-week
aerobic aquatic training program could improve the func-
tional ability, endurance, and health-related quality of life
of JIA patients if added to the common medical and phys-
ical therapeutic care.

The high attendance rate of the current training program
reflected good adherence of the parents and patients to our
training intervention. It also reflects the high interests of
parents and patients with JIA in adapted physical activity
programs, which may be a more effective and economic
method of providing therapeutic and recreational exer-
cises to this population.

The lack of change of the CHAQ disability scale could be
explained by the fact that the CHAQ was originally devel-
oped as a discriminative instrument for disability and not
as an outcome measure for effect studies (8). Flato and
colleagues (17) concluded that the Norwegian version of
the CHAQ was sensitive to clinical change. However, the
way in which the CHAQ disability scale is calculated (the
highest score within a domain determining the score of
that domain, the requirement of aids or assistance raising
the score on that domain to a minimum of 2) makes it
difficult to detect changes in functional ability in the
“home situation.”

Recently, the 6-minute walking test was proposed as a
potential outcome measure for hydrotherapy (18). How-
ever, our subjects did not improve as to the distance they
covered. It is difficult to explain the results for the
6-minute walking test, because these sorts of tests not only
depend on physical fitness but are also highly influenced
by pain, fatigue, motivation, muscle strength, and encour-
agement (19). Further experience will reveal its validity.

The JAQQ subscale scores on the gross motor function
and fine motor function confirmed the results from the
CHAQ disability score, indicating that there were no sig-
nificant changes in functional ability. Our program was
also not able to significantly improve the psychosocial
function domain and pain. On the other hand, the general
symptoms domain improved, and the change was statisti-
cally significant; thus, the patients encountered fewer dis-
ease signs and symptoms during the exercise program.
This has been confirmed in a land-based aerobic interven-
tion as well (4). However, it has been questioned whether
a separate analysis on the different domains within one
quality of life instrument is appropriate (20). The results
on the JAQQ might have been different if this instrument
had been used in the original manner. In that approach
patients can pick or add items of interest in each domain of
the JAQQ.

The trend toward an improvement of the overall health-
related quality of life score during the training program is
in accordance with the existing literature on adults with a
chronic disease (20). Surprisingly, this improvement did
not reach statistical significance. This could be explained
by the large differences in response between subjects due
to the heterogeneous patient population and the small

sample size that we used for this study. The decreased
health-related quality of life in the 3 months after the end
of the training program suggests that JIA patients can ben-
efit from an exercise program or a more active lifestyle.

The changes in the outcome of our measurements can be
explained by the exercise program, the seasonal influ-
ences, the repeated-measurements design of our study
(21), the limited number of patients, or a combination of
these factors. A randomized design, a control group, and a
larger number of patients are necessary to take these fac-
tors into account.

In conclusion, an aquatic training program positively
influenced the health-related quality of life of JIA patients,
but it had no significant effects on endurance and func-
tional ability. Further study should investigate these ef-
fects in a randomized design and with a larger number of
patients.
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