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Health-Related Quality of Life, Physical Function,
Fatigue, and Disease Activity in Children with
Established Polyarticular Juvenile Idiopathic Arthritis
SARAH RINGOLD, CAROL A. WALLACE, and FREDERICK P. RIVARA

ABSTRACT. Objective. To compare child self-report and parent/proxy report of health-related quality of life
(HRQOL), disability, and fatigue in children with active polyarticular juvenile idiopathic arthritis
(JIA) to that of children with inactive polyarticular JIA and to previous data from healthy controls.
Methods. Cross-sectional survey of children with polyarticular JIA diagnosed and treated between
2000 to 2006 and their parent/proxy. The Childhood Health Assessment Questionnaire, Pediatric
Quality of Life Inventory (PedsQL) Generic Core Scales, PedsQL Rheumatology Module, and
PedsQL Multidimensional Fatigue Scale were administered. Disease activity data were collected
from the physician clinic notes. Comparisons were performed with t tests. Correlations between
patient and parent/proxy reports were measured with Pearson correlation coefficients.
Results. Sixty children and/or their parents/proxies participated (79% response rate). Disease activ-
ity status was available for 52, and 32 met criteria for inactive disease (62%). Participants reported
lower scores on the PedsQL Generic Core Scales (range 2.54–9.13 points lower) and the PedsQL
Rheumatology Module (range 2.46–6.96 points lower) than those with inactive disease. Participants
also reported lower scores on the PedsQL Multidimensional Fatigue Scale than did healthy controls,
regardless of disease activity status (range 0.06–9.2 points lower).
Conclusion. Although children in this cohort with polyarticular JIA and inactive disease reported
HRQOL scores similar to those of healthy controls, children with polyarticular JIA and their par-
ents/proxies tended to report more fatigue than controls, regardless of disease activity. Application
of these measures prospectively to larger cohorts of children with JIA is needed to assess these dif-
ferences. (First Release May 1 2009; J Rheumatol 2009;36:1330–6; doi:10.3899/jrheum.081028)

Key Indexing Terms:
HEALTH-RELATED QUALITY OF LIFE OUTCOME MEASURES
POLYARTICULAR JUVENILE IDIOPATHIC ARTHRITIS FATIGUE

From the Department of Pediatrics, Division of Rheumatology, Seattle
Children’s Hospital, Seattle, Washington, USA.

S. Ringold, MD, MS, Acting Instructor; C.A. Wallace, MD, Professor;
F.P. Rivara, MD, MPH, Professor, Seattle Children’s Hospital.

Address reprint requests to Dr. S. Ringold, Pediatrics, Seattle Children’s
Hospital, MS R-5420, 4800 Sandpoint Way NE, Seattle, WA 98105.
E-mail: Sarah.Ringold@seattlechildrens.org

Accepted for publication January 15, 2009.

Juvenile idiopathic arthritis (JIA) is the most common of the
pediatric rheumatic illnesses, with an estimated annual inci-
dence of 3.2 to 6.1 in 100,000, depending on the population
studied and the case definition applied1-4. Polyarticular JIA,
defined as arthritis involving 5 or more joints during the first
6 months of illness, accounts for about 40% of children with
JIA and has been the focus of the majority of clinical trials
in JIA. Observational reports indicate that children with
polyarticular JIA have disease that is particularly difficult to
control and spend the majority of their course with active
disease, as compared to children with other forms of JIA,
and have a lower probability of achieving disease remission
within 10 years than the other JIA subtypes5.

Further, it has also been established that children with
rheumatic diseases report lower health-related quality life
(HRQOL) as compared to their healthy peers, and that chil-
dren with polyarticular, extended oligoarticular, and sys-
temic onset JIA report lower HRQOL than children with
oligoarticular JIA6,7. Fatigue, an additional component of
quality of life, is considered an important patient-reported
outcome in adult rheumatoid arthritis (RA), and reports indi-
cate that children with JIA may be affected by it as well8-10.
While HRQOL is acknowledged to be an important out-
come for children with polyarticular JIA, there is not a con-
sensus on reporting of this outcome and a wide variety of
measures have been used, including both generic and dis-
ease-specific measures, which has limited the scope of the
published data11.
Similarly, although the ultimate goal of treatment for

polyarticular JIA is achievement and maintenance of inac-
tive disease, standard definitions for inactive disease and
remission in JIA did not exist until 2004, when consensus-
derived, preliminary criteria for these disease states were
published by Wallace and colleagues11. While it is hypothe-
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sized that the achievement of the complete absence of dis-
ease activity (inactive disease) and sustained inactive dis-
ease (remission) will lead to improved HRQOL, decreased
disability, and decreased fatigue in children with polyarticu-
lar JIA, it is not known if these outcomes actually differ
between children with active versus inactive disease. Data
regarding HRQOL status and inactive disease are therefore
needed to support inactive disease as an important measure
of health status. The goal of this investigation was to com-
pare these domains among children with active disease,
inactive disease, and healthy controls, using a series of well
validated measures.

MATERIALS AND METHODS
Patients. Eligible families were identified through a search of the billing
database of patients at Seattle Children’s Hospital (SCH), Seattle,
Washington, associated with the ICD-9 diagnosis codes for polyarticular
juvenile RA (acute and chronic) and juvenile RA not otherwise specified
(714.30, 714.31). Children identified by this search who were diagnosed
and treated in the SCH rheumatology clinic between January 1, 2000, and
December 31, 2006, and who had a minimum of 2 visits to the rheumatol-
ogy clinic during that period were included in the cohort if they also met
the Edmonton International League of Associations for Rheumatology cri-
teria (2nd revision) for a diagnosis of polyarticular JIA [rheumatoid factor
(RF) positive or negative]12, and if they had a visit to the SCH rheumatol-
ogy clinic during the year prior to the start of this survey.

Families who were unable to complete the English language versions of
the measures were excluded from the study. Children who were in foster
care placements were excluded, as were children who were not accompa-
nied to clinic by a legal guardian.

Approval for this study was obtained from the SCH institutional review
board.

Measures. The following measures were administered to the parent or
proxy and child: Childhood Health Assessment Questionnaire (CHAQ);
PedsQL Generic Core Scales (version 4.0); PedsQL Rheumatology Module
(version 3.0); and PedsQL Multidimensional Fatigue Scale (standard ver-
sion). The CHAQ was completed by the parent or proxy unless the patient
was ≥ 18 years of age. A pain visual analog score (VAS) assessed with a
100-mm line was also completed by the parent/proxy. Both patient self-
report and parent or proxy report were obtained for each of the PedsQL
measures unless the child was < 5 years of age, in which case only parent
or proxy report was obtained, or if the child was ≥ 18 years of age, in which
case only patient self-report was obtained. The details of the question-
naires’ content, their administration, and scoring have been published13.

The CHAQ was developed specifically as a measure of function for
children with juvenile RA14. The questionnaire asks the parent or child to
rate the child’s ability to perform tasks of daily living over the 7 days prior
to the administration of the instrument, and it has been found to be a valid
measure of both disability and physical function in children with JIA. The
score includes 30 items, divided into the domains of Dressing and
Grooming, Arising, Eating, Walking, Hygiene, Reach, Grip, and Activities.
The child or parent/proxy grades each of these activities on a 0–3 score
based on how difficult each task is to perform and the measure takes ≤ 10
minutes to complete. The score provides a number between 0 (no disabili-
ty) and 3 (maximum disability).

The PedsQL has been widely validated in healthy cohorts and in
cohorts of children with chronic diseases, including rheumatologic dis-
eases13,15,16. These scores therefore have the advantage of being understood
across specialties, and data from large cohorts of healthy children are avail-
able in the literature for comparison15. Each measure has 2 sections, one for
patient/proxy report and one for child self-report. Child self-report for these
measures has been validated for children ≥ 5 years of age15. Each measure

provides a score between 0 (poorest quality of life) and 100 (highest qual-
ity of life). The PedsQL Generic Core Scales measure patient self-report
and parent or proxy perception of the child’s HRQOL in the domains of
physical function, emotional function, social function, and school function
during the month prior to completion of the questionnaire. In addition to
scores for each specific domain, total scores are calculated for overall
HRQOL, physical function, and psychosocial function13. The PedsQL
Rheumatology Module assesses domains specifically related to rheumato-
logic disease, including pain and hurt associated with the illness, the effect
of disease on daily activities, feelings about treatment, worry about the ill-
ness and/or medications, and communication about illness with providers
and others. In addition to distinguishing children with rheumatologic dis-
eases from healthy controls, the PedsQL Rheumatology Module has been
found to be responsive to change in health status over time6. The PedsQL
Multidimensional Fatigue Scale incorporates assessment of general fatigue,
sleep/rest fatigue, cognitive fatigue, and a total fatigue score17.

Procedures. Eligible families received initial notification of the study by
mail and were given the opportunity to refuse to be contacted about the
study. The clinic appointment schedule was reviewed daily for eligible fam-
ilies and enrollment occurred between October 2007 and March 2008.
Eligible parents/proxies and children were approached by a trained
research assistant after being checked in for their clinic visit and before
their physician visit. Written consent for participation was obtained from
one parent or proxy, if the child was < 18 years old, and from the child, if
he/she was ≥ 14 years of age. Written assent was obtained from children
who were 7–13 years of age.

The instructions for completion of the different measures were
reviewed with the parent or proxy and child by the research assistant. The
research assistant remained available to answer questions and to assist
younger children with completion of the questions, if requested. Parents or
proxies and children were asked to complete the measures separately but
were not physically separated for completion of the measures. Families
who felt they had inadequate time to complete the questions during their
visit were given prepaid envelopes and allowed to complete the measures at
home and return them by mail.

Additional data collection. Patient charts were reviewed to obtain each
patient’s sex, age at first SCH rheumatology clinic visit, and serology
results. Each patient’s disease status (active vs inactive disease) was deter-
mined by review of their clinical and laboratory data from their study visit.
Patients were classified as having inactive disease if they met the following
criteria: physician global assessment of disease activity of 0 on a 10-point
VAS; no active arthritis; no active uveitis; no fever; no rash, serositis,
splenomegaly, or lymphadenopathy attributable to JIA; normal erythrocyte
sedimentation rate (ESR) and/or C-reactive protein (CRP)11. Because lab-
oratory testing was not carried out at every clinic visit, a normal ESR and/or
CRP were not required for inactive disease classification if the patient oth-
erwise met criteria for inactive disease. If the disease state could not be
classified due to missing data or unclear documentation, it was recorded as
“not classifiable.”

Statistical analyses. Responses were pooled across the age ranges for par-
ent/proxy reports and patient self-report. Unpaired t tests were used for
comparisons of responses between groups. Comparisons are reported as a
difference and 95% confidence interval, to illustrate the magnitude of dif-
ference. Pearson correlations were calculated to measure the associations
between child self-report and parent or proxy report. Comparison data from
healthy children for the PedsQL Generic Core Scales and Multidimensional
Fatigue Scales (Table 2, Table 4) were obtained from published reports15,17.
Data from healthy controls for the PedsQL Rheumatology Module have not
been published and were therefore not available for comparison. Data were
analyzed using Stata version 10.0 statistical software (Stata, College
Station, TX, USA).

RESULTS
One hundred four eligible patients were identified. Four
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patients were excluded for the following reasons: legal
guardian not present (n = 1); non-English speaking (n = 1);
or recent foster care placement (n = 2). An additional 24
patients were excluded because they had not had a rheuma-
tology clinic visit in at least 1 year. Of the remaining 76
patients, 5 refused participation and 11 were not enrolled
due to clinic appointment cancellations or lack of available
research staff for their enrollment. A total of 60 patients and
their parent or proxy were enrolled and completed the meas-
ures, for a response rate of 79% (Table 1). Disease status
(active vs inactive disease) was available for 52 of the 60
patients (87%).
The mean CHAQ score for this cohort was 0.321 and

CHAQ scores did not significantly differ between children
with and without active disease (mean CHAQ scores 0.325
and 0.309, respectively; p = 0.9). The correlation between
CHAQ scores and physician global assessment of disease
activity was extremely low (–0.0039), indicating that the
CHAQ may reflect disability due to joint damage from past
disease as well as active disease at the time of completion.
Children who were RF-positive in this cohort tended to have
higher CHAQ scores than the children who were RF-nega-
tive (0.530 and 0.258, respectively; p = 0.05); however, there
was no significant difference in mean physician global
assessment of disease activity or in percentage of children
with inactive disease between these 2 groups. Mean pain
VAS score for the cohort was low (mean 9.3 mm, range
0–70 mm). Children with active disease tended to report
higher mean levels of pain than children with inactive dis-
ease (15 mm vs 9 mm; p = 0.24).

PedsQL Generic Core Scales. Compared to a cohort of
healthy controls, children with active disease and their par-
ents/proxies tended to report lower scores in the majority of
domains of the PedsQL Generic Core Set (Table 2).
Children with inactive disease in this cohort and their par-
ents/proxies reported scores that were similar to, or higher
than, those of the healthy controls for the majority of
domains of the PedsQL Generic Core Scales (Table 3). Both
children and their parent/proxy reported higher social func-
tioning than the healthy controls, regardless of disease activ-
ity status, reflecting the overall high mean score for social
functioning in this cohort (90.55 for child self-report and
88.80 for parent/proxy report).
Children with active disease reported lower scores in all

domains of the PedsQL Generic Core Scales than did the
children with inactive disease (Table 3). The largest differ-
ence was for the emotional functioning domain (–9.13; 95%
CI –20.33, 2.06). The parents/proxies of children with active
disease also reported lower scores in all domains of this
measure than did the parents/proxies of children with inac-
tive disease, with the largest difference in the physical health
domain (–6.58; 95% CI –17.80, 4.63).

PedsQL Rheumatology Module. Children with active disease
reported lower scores on each of the domains of the PedsQL
Rheumatology Module than the children with inactive dis-
ease, with the exception of the communication domain, on
which they reported higher mean scores (5.53; 95% CI
–6.61, 17.67; Table 4). Parents/proxies of children with
active disease reported lower scores on each domain of this
measure than did the parents/proxies of children with inac-
tive disease (Table 4). The largest difference was in the
domain of pain and hurt (–6.94; 95% CI –20.21, 6.32).

PedsQL Multidimensional Fatigue Scale. Children in this
cohort and their parents/proxies reported lower scores on all
domains of the Multidimensional Fatigue Scale than the
healthy controls, regardless of disease activity status (Table
5). Similarly, children with active disease also reported
lower scores on each domain of the PedsQL Multi-dimen-
sional Fatigue Scale than children with inactive disease
(Table 6). Parents/proxies of children with active disease
tended to report lower scores on the general fatigue and
sleep/rest fatigue domains as compared to the parents/prox-
ies of children with inactive disease. The correlation
between pain VAS score and total fatigue was lower for chil-
dren with active disease (–0.51) than for children with inac-
tive disease (–0.75).

Correlations between child self-report and parent or proxy
report. The correlations between child self-report and par-
ent/proxy report for the PedsQL measures were evenly dis-
tributed between moderate and good (0.41–0.6 and
0.61–0.8, respectively) for the cohort as a whole (Table 7).
Correlations were less strong between children with inactive
disease and their parent/proxy. There were 3 domains for
which the correlations were poor to fair (≤ 0.4): emotional

Table 1. Patient characteristics (n = 60).

Characteristic No. (%)

Sex
Female 50 (83)
Male 10 (17)

Antinuclear antibody
Positive 24 (40)
Negative 36 (60)

Rheumatoid factor
Positive 14 (27)
Negative 38 (73)

Anti-citric citrullinated peptide antibody
Positive 7 (32)
Negative 15 (68)

Disease status at study visit
Inactive 32 (62)
Active 20 (38)

Mean (median) Range
Age at first visit, yrs 8.4 (9.4) 1.3, 15
Age at study visit, yrs 11.73 (12) 3, 21
CHAQ 0.321 (0.125) 0, 2
Physician global assessment of
disease activity* 0.72 (0) 0, 6

* 0–10 integer visual analog scale, 0 indicating no active disease. CHAQ:
Childhood Health Assessment Questionnaire.
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Table 2. PedsQL Generic Core Scales in polyarticular JIA: comparison to a healthy control population15. Healthy control data derived from a mail survey of
new enrollees in California’s Children’s Health Insurance Program.

Polyarticular JIA Healthy Controls Comparison,
N Mean (SD) N Mean (SD) Difference (95% CI)

Child self-report
Total score 55 82.54 (12.34) 5079 83.91 (12.47) –1.37 (–4.72, 1.98)
Physical health 55 82.27 (17.40) 5070 87.77 (13.21) –5.50 (–10.22, –0.78)
Psychosocial health 55 82.77 (14.48) 5070 81.83 (13.97) 0.94 (–2.99, 4.87)

Emotional functioning 55 81.14 (16.85) 5068 79.21 (18.02) 1.93 (–2.65, 6.51)
Social functioning 55 90.55 (13.39) 5056 84.97 (16.71) 5.58 (1.93, 9.23)
School functioning 55 77.18 (19.76) 5026 81.31 (16.09) –4.13 (–9.49, 1.23)

Parent/proxy report
Total score 56 82.23 (16.74) 8713 82.29 (15.55) –0.06 (–4.55, 4.34)
Physical health 55 82.06 (18.10) 8696 84.08 (19.70) –2.02 (–6.93, 2.89)
Psychosocial health 55 82.13 (17.99) 8714 81.24 (15.34) 0.94 (–3.89, 5.77)

Emotional functioning 55 81.41 (20.18) 8692 81.20 (16.40) 0.21 (–5.26, 5.68)
Social functioning 55 88.80 (15.05) 8690 83.05 (19.66) 4.35 (–10.10, 1.40)
School functioning 54 78.70 (21.01) 7287 78.27 (19.64) 1.07 (–4.65, 6.79)

Table 3. PedsQL Generic Core Scales in polyarticular JIA: comparisons by disease activity status.

Polyarticular JIA: Polyarticular JIA: Active vs Inactive Active Disease Inactive Disease vs
Active Disease Inactive Disease Disease vs Healthy Controls, Healthy Controls,

N Mean (SD) N Mean (SD) Difference (95% CI) Difference (95% CI) Difference (95% CI)

Child self-report
Total score 18 80.98 (16.83) 29 85.62 (11.84) –4.64 (–13.93, 4.66) –2.93 (–11.31, 5.45) 1.71 (–2.81, 6.23)
Physical health 18 83.53 (17.63) 29 86.07 (13.60) –2.54 (–12.48, 7.40) –4.24 (–13.01, 4.53) –1.70 (–6.88, 3.48)
Psychosocial health 18 79.62 (17.80) 29 85.56 (12.11) –5.94 (–15.71, 3.83) –2.21 (–11.07, 6.65) 3.73 (–0.89, 8.35)

Emotional functioning 18 75.69 (20.54) 29 84.83 (13.46) –9.13 (–20.33, 2.06) –3.52 (–13.74, 6.70) 5.62 (0.48, 10.76)
Social functioning 18 89.44 (14.54) 29 92.59 (10.40) –3.14 (–11.20, 4.92) 4.47 (–2.77, 11.71) 7.62 (3.64, 11.60)
School functioning 18 75.28 (20.97) 29 79.31 (20.60) –4.03 (–16.71, 8.65) –6.03 (–16.47, 4.41) –2.00 (–9.85, 5.85)

Parent/proxy report
Total score 20 80.63 (19.34) 32 84.44 (14.60) –3.81 (–14.06, 6.44) –1.66 (–10.72, 7.40) 2.15 (–3.12, 7.42)
Physical health 20 79.22 (21.58) 31 85.80 (14.61) –6.58 (–17.80, 4.63) –4.86 (–14.97, 5.25) 1.72 (–3.65, 7.09)
Psychosocial health 20 81.39 (20.97) 32 84.14 (14.54) –6.16 (–19.02, 6.70) 0.15 (–4.99, 5.29) 2.90 (–2.35, 8.15)

Emotional functioning 20 77.88 (24.57) 31 84.03 (17.24) –6.16 (–18.02, 6.70) –3.32 (–14.82, 8.18) 2.83 (–3.50, 9.16)
Social functioning 20 88.00 (17.35) 31 90.78 (12.97) –2.77 (–11.98, 6.44) 4.95 (–3.18, 13.08) 7.73 (2.96, 12.50)
School functioning 19 77.02 (25.56) 31 80.86 (17.31) –3.85 (–17.44, 9.75) –1.25 (–13.58, 11.08) 2.59 (–3.77, 8.95)

Table 4. PedsQL rheumatology module and disease status in polyarticular JIA.

Polyarticular JIA Polyarticular JIA: Polyarticular JIA: Active Disease versus
Active Disease Inactive Disease Inactive Disease,

N Mean (SD) N Mean (SD) N Mean (SD) Difference (95% CI)

Child self-report
Pain and hurt 51 74.52 (23.48) 18 73.98 (24.28) 29 78.46 (21.25) –4.47 (–18.62, 9.67)
Daily activities 51 94.31 (9.90) 18 93.06 (11.26) 29 95.86 (9.07) –2.81 (–9.22, 3.61)
Treatment 51 78.04 (16.70) 18 76.70 (19.99) 29 79.16 (15.50) –2.46 (–13.74, 8.83)
Worry 51 75.33 (26.77) 18 71.77 (32.35) 29 78.73 (24.04) –6.96 (–25.05, 11.12)
Communication 51 81.63 (20.98) 18 84.72 (18.35) 29 79.19 (22.48) 5.53 (–6.61, 17.67)

Parent/proxy report
Pain and hurt 56 76.25 (23.57) 20 73.15 (23.83) 32 80.09 (21.55) –6.94 (–20.21, 6.32)
Daily activities 56 89.82 (16.29) 20 88.00 (17.19) 32 91.41 (16.33) –3.41 (–13.13, 6.32)
Treatment 56 75.93 (20.68) 20 73.68 (23.09) 32 76.77 (20.35) –3.09 (–15.84, 9.66)
Worry 51 80.88 (24.23) 18 78.71 (26.85) 29 83.63 (23.10) –4.92 (–20.49, 10.65)
Communication 51 77.48 (27.47) 18 73.14 (31.38) 29 78.22 (26.05) –5.07 (–23.09, 12.95)
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functioning (0.311), worry (0.378), and communication
(0.357). Correlations between children with active disease
and their parent/proxy tended to be higher. The majority of
correlations for this group were good.

DISCUSSION
Despite the relatively low levels of disease and disability in
this cohort, children with inactive disease and their par-
ents/proxies reported higher quality of life than did the chil-
dren with active disease on the PedsQL Generic Core
Scales, and their scores were similar to those of healthy con-
trols. Similarly, children with inactive disease and their par-
ents/proxies reported higher scores on the domains of the
PedsQL Rheumatology Module than did children with
active disease and their parents/proxies. However, the chil-
dren in this cohort and their parents/proxies reported lower
scores on all domains of the PedsQL Multidimensional
Fatigue Scale than did healthy controls, regardless of dis-
ease activity status.
Although a significant number of publications have

assessed quality of life in JIA and the associations between
HRQOL and disability, few published data are available
regarding the association between levels of disease activity
and quality of life in children with JIA. Previous cross-sec-

tional studies of children with multiple JIA subtypes have
indicated no association between number of active joints
and HRQOL, as measured by the PedsQL Generic Core Set
and the PedsQL Rheumatology Module, but a moderate cor-
relation between disability and the PedsQL Rheumatology
Module18,19. Our data also indicate that disability, as meas-
ured by the CHAQ, is most strongly correlated with the
PedsQL Generic Core Scales and the PedsQL
Rheumatology Module. A recent report of a cohort of 60
children with multiple JIA subtypes found a moderate cor-
relation between the CHAQ and psychological functioning,
but no association between psychological function and indi-
vidual measures of disease activity, including the physician
global assessment of disease activity and total active joint
count20. In contrast, 2 trials of disease modifying
antirheumatic drugs, including methotrexate and cortico-
steroids, specifically examined HRQOL as a primary end-
point21,22. Children in these studies reported improved
HRQOL and also had an overall decreased active joint count
or decreased physician assessment of disease severity during
the study period, indicating the value of prospective study in
the correlation of HRQOL and measures of disease activity.
Our current data support the findings from these prospective
studies. It is possible that differences in function associated

Table 5. PedsQL multidimensional fatigue scale in polyarticular JIA: comparison to a healthy control population17. Healthy control sample recruited from an
orthopedics clinic.

Polyarticular JIA Healthy Controls Comparison,
N Mean (SD) N Mean (SD) Difference (95% CI)

Child self-report
Total fatigue 51 78.92 (15.45) 52 80.49 (13.33) –1.57 (–7.22, 4.08)

General fatigue 51 83.01 (16.22) 52 85.34 (14.95) –2.33 (–8.43, 3.77)
Sleep/rest fatigue 51 73.35 (20.32) 52 75.00 (18.76) –1.65 (–9.30, 6.00)
Cognitive fatigue 51 79.90 (20.57) 52 81.14 (17.43) –1.24 (–8.70, 6.22)

Parent/proxy report
Total fatigue 55 81.08 (18.40) 102 89.63 (11.38) –0.06 (–4.55, 4.43)

General fatigue 51 81.13 (21.42) 102 89.30 (13.33) –8.17 (–14.71, 1.63)
Sleep/rest fatigue 55 80.60 (23.03) 102 88.86 (14.72) –8.26 (–15.09, –1.43)
Cognitive fatigue 55 81.52 (23.93) 102 90.72 (15.15) –9.20 (–16.28, –2.12)

Table 6. PedsQL multidimensional fatigue scale in polyarticular JIA: comparisons by disease activity status.

Polyarticular JIA: Polyarticular JIA: Active vs Inactive Active Disease Inactive Disease vs
Active Disease Inactive Disease Disease vs Healthy Controls, Healthy Controls,

N Mean (SD) N Mean (SD) Difference (95% CI) Difference (95% CI) Difference (95% CI)

Child self-report
Total fatigue 18 76.38 (17.05) 29 80.18 (14.87) –3.80 (–13.72, 6.13) –4.11 (–13.22, 5.01) –0.31 (–6.98, 6.36)

General fatigue 18 81.25 (16.99) 29 84.20 (15.95) –2.95 (–13.06, 7.17) –4.09 (–13.35, 5.17) –1.14 (–8.39, 6.11)
Sleep/rest fatigue 18 69.21 (22.92) 29 75.83 (19.60) –6.62 (–19.89, 6.65) –5.79 (–18.13, 6.55) 0.83 (–8.13, 9.79)
Cognitive fatigue 18 77.77 (20.71) 29 80.17 (21.23) –2.40 (–15.11, 10.31) –3.37 (–14.57, 7.83) –0.97 (–10.26, 8.32)

Parent/proxy report
Total fatigue 20 82.50 (19.84) 31 81.31 (17.29) 1.19 (–9.79, 12.16) –7.13 (–16.64, 2.38) –8.32 (–15.01, –1.63)

General fatigue 20 81.87 (21.56) 31 82.25 (19.48) –0.39 (–12.44, 11.67) –7.43 (–17.80, 8.94) –7.05 (–14.61, 0.51)
Sleep/rest fatigue 20 80.84 (19.75) 31 81.72 (22.85) –0.88 (–13.02, 11.26) –8.02 (–17.63, 1.59) –7.14 (–15.96, 1.68)
Cognitive fatigue 20 84.80 (23.07) 31 79.97 (22.88) 4.82 (–8.5, 18.15) –5.92 (–17.05, 5.21) –10.75 (–19.60, –1.90)
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with multiple levels of disease activity may be too small to
detect, and the use of dichotomized disease activity status
increased our ability to detect differences in HRQOL in this
cross-sectional study.
These data also support studies indicating that fatigue is

an important component of HRQOL in children with JIA,
and our study is the first to use the PedsQLMultidimensional
Fatigue Score to assess the association between fatigue and
disease activity. The recent American College of Rheuma-
tology and European LeagueAgainst Rheumatism consensus
statement on reporting outcomes in adult RA clinical trials
recommended that a measure of patient fatigue should be
included in all future clinical trial reports, indicating that this
may be an outcome of potential significance for JIA, as
well23. Data from a group of children with a variety of rheu-
matic diseases indicated a statistically significant correlation
between parent/proxy perception of disease severity and
PedsQL Multidimensional Fatigue Scale. A prospective
study of children with JIA that incorporated daily symptom
logs found that child self-reported daily fluctuations in mood
and stress led to changes in fatigue, pain, and stiffness9.
However, disease activity was assessed at baseline only and
it was unclear how baseline disease severity influenced these
relationships during the study. Another study that compared
polysomnography results among children with multiple JIA
subtypes who had either active or inactive disease reported
no significant difference between the 2 groups, likely due to
the relatively low levels of disease activity in the cohort10.
Fatigue was measured with a modified Sleep Self-Report
questionnaire and, while there was no significant difference
in fatigue between children with and without active disease,
children with active disease were significantly more likely to
find their fatigue bothersome. Our data indicate that, despite

overall low levels of disability and low physician global
assessment of disease activity, children with polyarticular
JIA report increased fatigue as compared to healthy controls.
Given its complexity and associations with additional fac-
tors, including pain, this component of HRQOL clearly
remains an important outcome for prospective study.
Finally, our data indicated a trend toward better agree-

ment between child self-report and parent/proxy report
among children with active disease than among those with
inactive disease. Studies of the PedsQL Generic Core Scales
reported a good correlation between child self-report and
parent/proxy report and an increase in this correlation asso-
ciated with increased patient age15. Assessment of this cor-
relation in a cohort of children with a variety of rheumatic
diseases found statistically significant correlation between
child self-report and parent/proxy report for all domains of
the PedsQL Generic Core Scales. Studies evaluating this
relationship specifically in JIA have reported a complex
relationship between child self-report and parent/proxy
report, despite overall good correlation between child
self-report and parent/proxy reports on the PedsQL Generic
Core Scales and PedsQL Rheumatology Module18. A study
assessing a cohort of children with multiple JIA subtypes
reported significant discrepancies between children and
their parents in their reports of pain and disability, which
seemed to be strongly associated with self-report of depres-
sive symptoms by the child24. Nevertheless, a second report
comparing parent and child responses on the Juvenile
Arthritis Quality of Life Questionnaire reported good corre-
lations between parent and child self-report in the majority
of domains, including pain25.
Our report is limited by the sample size that limited its

statistical power and hence our ability to perform additional
analyses, including adjustment for disease duration, pain,
the pediatric core set components, and additional known
predictors of disease severity and decreased HRQOL. The
single-center design of the study and its exclusion of non-
English speaking families may also restrict the generaliz-
ability of the results to other populations. For example, our
cohort reported higher social functioning than the healthy
controls, which may reflect that this cohort was relatively
homogenous compared to the sample of healthy controls.
In addition, children and their parents/proxy were not

physically separated for completion of questionnaires,
which may have biased some responses. The relatively high
proportion of RF-positive children in this sample (27%) may
reflect the genetics of the population served by SCH or may
reflect ascertainment bias, with RF-positive children more
likely to have severe disease requiring close followup and
therefore more likely to be retained in the cohort, potential-
ly biasing the results toward children with more severe dis-
ease. Although there were clear trends in the differences
between groups in this study, and the differences between
children with active and inactive disease approached or were

Table 7. Pearson correlations between child self-report and parent/proxy
report scale.

Total Inactive Active
Sample Disease Disease

PedsQL generic core scales
Total score 0.713 0.667 0.759
Physical health 0.657 0.621 0.622
Psychosocial health 0.629 0.568 0.774
Emotional functioning 0.571 0.311 0.802
Social functioning 0.556 0.663 0.628
School functioning 0.614 0.448 0.777

PedsQL rheumatology module
Pain and hurt 0.671 0.626 0.670
Daily activities 0.718 0.835 0.556
Treatment 0.577 0.460 0.758
Worry 0.537 0.378 0.772
Communication 0.429 0.357 0.692

PedsQL multidimensional fatigue scale
Total fatigue 0.641 0.583 0.723
General fatigue 0.679 0.640 0.743
Sleep/rest fatigue 0.566 0.554 0.621
Cognitive fatigue 0.533 0.611 0.375
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similar to minimal clinically important differences larger
studies are needed to assess the true magnitude of these dif-
ferences and for statistical comparison of these differences
to the definitions of minimal clinically important differences
and significantly impaired quality of life for the PedsQL
measures15. Further, the cross-sectional design limited our
ability to determine the directionality of the relationship,
and it may be that children with mild disease are more like-
ly to achieve inactive disease and may report improved
HRQOL independent of disease status. Longitudinal study
incorporating these measures is required to assess this
relationship.
Despite these limitations, our data are the first to indicate

an improved health-related quality of life for children with
inactive polyarticular JIA as compared to those with active
disease, and support the use of this outcome measure in both
clinical care and clinical trials. However, in this cohort, chil-
dren reported increased fatigue as compared to healthy con-
trols, regardless of disease activity, indicating that this out-
come merits additional assessment and may be an important
outcome to incorporate specifically into studies of HRQOL
in these children, and an important target for therapeutic
intervention. Additional study will be required to determine
the etiology of fatigue in these children and its relationship
with disease activity. Overall, our findings support contin-
ued longitudinal and prospective collection of data regard-
ing HRQOL, fatigue, and disease activity in large cohorts of
children with polyarticular JIA.

ACKNOWLEDGMENT
Permissions to use the CHAQ and the PedsQL measures were obtained
from Dr. Gurkipal Singh and from the Mapi Research Trust, respectively.
We thank Audrey F. Hendrickson and Kimberly P. Thornton for their assis-
tance with recruitment and enrollment of families.

REFERENCES
1. Gortmaker SL, Sappenfield W. Chronic childhood disorders:

prevalence and impact. Pediatr Clin North Am 1984;31:3-18.
2. Denardo BA, Tucker LB, Miller LC, Szer IS, Schaller JG.

Demography of a regional pediatric rheumatology patient
population. Affiliated Children’s Arthritis Centers of New England.
J Rheumatol 1994;21:1553-61.

3. Oen KG, Cheang M. Epidemiology of chronic arthritis in
childhood. Semin Arthritis Rheum 1996;26:575-91.

4. Malleson PN, Fung MY, Rosenberg AM. The incidence of pediatric
rheumatic diseases: results from the Canadian Pediatric
Rheumatology Association Disease Registry. J Rheumatol
1996;23:1981-7.

5. Oen K, Malleson PN, Cabral DA, Rosenberg AM, Petty RE,
Cheang M. Disease course and outcome of juvenile rheumatoid
arthritis in a multicenter cohort. J Rheumatol 2002;29:1989-99.

6. Varni JW, Seid M, Smith Knight T, Burwinkle T, Brown J, Szer IS.
The PedsQL in pediatric rheumatology: reliability, validity, and
responsiveness of the Pediatric Quality of Life Inventory Generic
Core Scales and Rheumatology Module. Arthritis Rheum
2002;46:714-25.

7. Oliveira S, Ravelli A, Pistoria A, et al; the Pediatric Rheumatology
International Trials Organization (PRINTO). Proxy-reported
health-related quality of life of patients with juvenile idiopathic

arthritis: the Pediatric Rheumatology International Trials
Organization multinational quality of life cohort study. Arthritis
Rheum 2007;57:35-43.

8. Kirwan JR, Ahlmen M, de Wit M, et al. Progress since OMERACT
6 on including patient perspective in rheumatoid arthritis outcome
assessment. J Rheumatol 2005;32:2246-9.

9. Schanberg LE, Gil KM, Anthony KK, Yow E, Rochon J. Pain,
stiffness, and fatigue in juvenile polyarticular arthritis:
contemporaneous stressful events and mood as predictors. Arthritis
Rheum 2005;52:1196-204.

10. Ward TM, Brandt P, Archbold K, et al. Polysomnography and
self-reported sleep, pain, fatigue, and anxiety in children with active
and inactive juvenile rheumatoid arthritis. J Pediatr Psychol
2008;33:232-41.

11. Wallace CA, Ruperto N, Giannini E. Preliminary criteria for
clinical remission for select categories of juvenile idiopathic
arthritis. J Rheumatol 2004;31:2290-4.

12. Petty RE, Southwood TR, Manners P, et al. International League of
Associations for Rheumatology classification of juvenile idiopathic
arthritis: second revision, Edmonton, 2001. J Rheumatol
2004;31:390-2.

13. Varni JW, Seid M, Kurtin PS. PedsQL 4.0: reliability and validity of
the Pediatric Quality of Life Inventory version 4.0 generic core
scales in healthy and patient populations. Med Care
2001;39:800-12.

14. Singh G, Athreya BH, Fries JF, Goldsmith DP. Measurement of
health status in children with juvenile rheumatoid arthritis. Arthritis
Rheum 1994;37:1761-9.

15. Varni JW, Burwinkle TM, Seid M, Skarr D. The PedsQL 4.0 as a
pediatric population health measure: feasibility, reliability, and
validity. Ambul Pediatr 2003;3:329-41.

16. Varni JW, Seid M, Knight TS, Uzark K, Szer IS. The PedsQL 4.0
Generic Core Scales: sensitivity, responsiveness, and impact on
clinical decision-making. J Behav Med 2002;25:175-93.

17. Varni JW, Burwinkle TM, Szer IS. The PedsQL Multidimensional
Fatigue Scale in pediatric rheumatology: reliability and validity.
J Rheumatol 2004;31:2494-500.

18. Brunner HI, Klein-Gitelman MS, Miller MJ, et al. Health of
children with chronic arthritis: relationship of different measures
and the quality of parent proxy reporting. Arthritis Rheum
2004;51:763-73.

19. Brunner HI, Taylor J, Britto MT, et al. Differences in disease
outcomes between medicaid and privately insured children:
possible health disparities in juvenile rheumatoid arthritis. Arthritis
Rheum 2006;55:378-84.

20. Ding T, Hall A, Jacobs K, David J. Psychological functioning of
children and adolescents with juvenile idiopathic arthritis is related
to physical disability but not to disease status. Rheumatology
2008;47:660-4.

21. Cespedes-Cruz A, Gutierrez-Suarez R, Pistorio A, et al.
Methotrexate improves the health-related quality of life of children
with juvenile idiopathic arthritis. Ann Rheum Dis 2008;67:309-14.

22. Riddle R, Ryser CN, Morton AA, et al. The impact on
health-related quality of life from non-steroidal anti-inflammatory
drugs, methotrexate, or steroids in treatment for juvenile idiopathic
arthritis. J Pediatr Psychol 2006;31:262-71.

23. Aletaha D, Landewe R, Karonitsch T, et al. Reporting disease
activity in clinical trials of patients with rheumatoid arthritis:
EULAR/ACR collaborative recommendations. Ann Rheum Dis
2008;67:1360-4.

24. Palermo TM, Zebracki K, Cox S, Newman AJ, Singer NG. Juvenile
idiopathic arthritis: parent-child discrepancy on reports of pain and
disability. J Rheumatol 2004;31:1840-6.

25. April KT, Feldman DE, Platt RW, Duffy CM. Comparison between
children with juvenile idiopathic arthritis (JIA) and their parents
concerning perceived quality of life. Qual Life Res 2006;15:655-61.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/

