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Abstract

Background: Juvenile idiopathic arthritis (JIA) is a common childhood disease which causes significant impairment
in quality of life. The aim of the study is to assess the health-related quality of life and its relation to functional
disability in JIA patients.
Child health assessment questionnaire (CHAQ) and pediatrics quality of life 4 generic core questionnaire (PedsQL)
were used to evaluate functional disability and health-related quality of life.

Results: CHAQ (VAS) of JIA patients ranged from 0 to 9 with a mean of 3.64 ± 2.9 (SD), and of controls ranged
from 0 to 4 with a mean of 1.32 ± 1.3 (SD) with a statistically significant difference and a p value of 0.001. CHAQ-
disability index (DI) of the cases ranged from 0 to 3 with a mean of 1.06 ± 0.9 (SD) and of controls was consistent
= 0. Pediatric quality of life (PedsQL) among cases ranged from 26.08 to 91.3 with a mean of 67.95 ± 19.2 (SD) and
among controls ranged from 78.27 to 100 with a mean of 90.73 ± 7.7 (SD) showing statistically significant
difference with a p value < 0.001.
Childhood health assessment questionnaire (CHAQ) scores were significantly higher among studied females with
JIA as compared with males. The mean CHAQ-DI scores were 4.56 ± 2.7 vs. 1.29 ± 2.6 in females and males
respectively with a significant p value of 0.002. The mean CHAQ-(VAS) scores were 1.38 ± 0.8 vs. 0.23 ± 0.3 in
females and males respectively with a significant p value of 0.016. Pediatric quality of life (PedsQL) scores were
significantly higher among studied males with JIA as compared with studied females. The childhood health
assessment questionnaire (CHAQ) was negatively correlated with all (physical, emotional, social, and school) items
of the pediatric quality of life (PedsQL) (p < 0.001).

Conclusion: We found a significant impairment in the functional ability and health-related quality of life in patients
with JIA compared to healthy children, with more impairment in females than males. CHAQ was negatively
correlated with all items of PedsQL.
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Background
Juvenile idiopathic arthritis (JIA) is a common childhood
disease characterized by persistent joint inflammation [1].
The estimated prevalence of JIA ranges from 16 to 150
persons per 100,000 [2]. JIA is diagnosed in children aged
below 16 years and have persistent arthritis for at least 6
weeks. The etiology of JIA is still unknown, but possible
genetic and environmental factors are associated [3].
Juvenile idiopathic arthritis mostly results in significant

disabilities such as chronic pain, decreased range of joint
mobility, joint deformities, growth disturbances, and im-
paired physical functions. This is of concern because phys-
ical condition during childhood and early adulthood results
in many short- and long-term health impairments [4].
In addition, the functional abilities of juvenile idio-

pathic arthritis patients have been reported to be lower
than those of normal children [5]. Functional ability is
therefore an important issue in the management of ju-
venile idiopathic arthritis, and its assessment helps to
evaluate a patient’s current state and also the efficacy of
treatment [6].
Many studies have confirmed that the health-related

quality of life of children with juvenile idiopathic arth-
ritis is bad when compared to that of healthy children
[7]. About 20% of juvenile idiopathic arthritis patients
have behavioral problems, communication impairment,
depressive mood, and agitation [8].
However, although the great association between

chronic pain and health-related quality of life has been
critical for many researches, few studies have focused on
the relation between functional ability and quality of life
in children with juvenile idiopathic arthritis [9].
The assessment of the health and functional status of

children with JIA can be done by using various tools but
the childhood health assessment questionnaire (CHAQ)
is considered to be the most valuable [10, 11]. VAS is
used to assess current pain degree [12].
The PedsQL™ measurement model was designed to

measure pediatric health-related quality of life. The
PedsQL™ 4.0 generic core scales have been translated
into over 60 languages and data were published on over
25,000 children and adolescents in more than 75 jour-
nals since 2001 for healthy children and many childhood
chronic health problems [13].
The aim of the present study is to assess JIA patients’

health-related quality of life and compare it with a
healthy age-matched population, and to detect the rela-
tion between functional ability and quality of life among
juvenile idiopathic arthritis patients.

Methods
Patients
Twenty-five patients with established JIA participated in
the study.

*Inclusion criteria were as follows:

Age 6–16 years
A diagnosis of JIA according to ILAR [14]
The ability to move without assistance, understand and
obey instructions in study tests

*Exclusion criteria were as follows:

Children with neurological diseases
Children with any chronic disease that impair mentality
or ability to participate in the study
Age younger than 6 years due to difficulties in
understanding questions and obeying orders

Controls
Twenty-five normal children visiting our hospital.
*Verbal consent has been obtained from the parents to

participate in the study after being given an explanation
of content (we could not obtain written consent as most
of them were illiterates). The study was approved by the
ethical committee. The reference number is
FMBSUREC/08012019.

Assessment
All participants included in this study were subjected to
complete history taking, thorough clinical examination,
routine laboratory and serological investigations, body
mass index (BMI) calculation, child health assessment
questionnaire (CHAQ) [11], pediatrics quality of life 4
generic core questionnaire (PedsQL v4) [15], and meas-
urement of pain degree on a 10-cm visual analog scale
(VAS).
C-HAQ has 30 categories summated into 8 groups of

physical function, dressing and grooming (4 items), aris-
ing (2 items), eating (3 items), walking (2 items), hygiene
(5 items), reach (4 items), grip (5 items), and activities (5
items). The original C-HAQ DI is scored on a 4-point
scale which measures the degree of difficulty a child has
in accomplishing each task during the last week (0 with-
out any difficulty, 1 with some difficulty, 2 with much
difficulty, and 3 unable to do). The resultant marks are
considered not applicable if the task is beyond the child’s
developmental age, and the respondent indicates if as-
sistance or aids/devices were needed for any mission
[11]. The discomfort index (pain) and health status
index (general health status) each include a single item,
a 10-cm visual analog scale (VAS) [12].
The PedsQL™ measurement model was used to meas-

ure pediatric health-related quality of life with lower
scores indicating worse HRQoL. The PedsQL™ 4 generic
version assesses physical, emotional, social, and school
functioning domains throughout the last month. Items
are scored as 0 points for “no problem at all,” 1 point for
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“almost no problem,” 2 points for “problem sometimes,”
3 points for “problems often,” and 4 points for “prob-
lems almost always.” Each question’s point value is con-
verted to a corresponding score on a 0–100 point scale,
with scores of 1, 2, 3, and 4 points corresponding to
scores of 75, 50, 25, and 0 points, respectively [15].
An Arabic version of CHAQ was used according to El

Miedany et al. [16]. We translated the English version of
PedsQL v4 into Arabic to be comprehended by patients
and their parents.

Statistical analysis

– The data were collected, coded then entered, and
analyzed using the SPSS version 22 (statistical
package for social science).

– Descriptive statistics was done for categorical
variables by frequency and percentage, and for
numerical variables in the form of mean and
standard deviation (mean ± SD).

– Suitable statistical tests of significance were used.
– P values equal to or less than 0.05 were considered

statistically significant.
– Simple graphs were used to illustrate some

information.

Results
Age of the JIA patients ranged from 7 to 16 years with a
mean of 11.48 ± 2.9 years and age of controls was 8 to
16 years with the mean of 11.68 ± 2.8 years with no
statistically significant difference (p value = 0.808).
Seventy-two percent of the JIA cases were females and
28% were males, fifty-six % of the controls were females
and 44% were males with no statistically significant
difference.
Patients’ weight ranged from 22 to 63 kg with a mean

of 38.86 ± 10.9 (SD) kg and controls weight ranged from
25.5 to 59 kg with a mean of 40.26 ± 10.6 kg (SD) with
no statistically significant difference (p value = 0.649).
Patients had significantly shorter stature as compared
with healthy control subjects where their mean height
was 127.08 ± 18.9 cm vs. 142.78 ± 12.4 cm in controls (p
= 0.001). Patients had significantly higher BMI as com-
pared with healthy control where mean BMI was 24.25
± 5.5 vs. 19.41 ± 2.7 in JIA cases vs. controls respectively
(p = 0.001).
Oligoarticular type was the most predominant among

the studied JIA patients presenting 60% of them, 28%
were polyarticular, and 12% were systemic onset. Uveitis
was present in one female patient with oligoarticular
type. Four patients had joint deformities of the knee and
hand joints.
WBCs of JIA patients ranged from 3.46 to 11.20 with a

mean of 7.35 ± 1.9 (SD), RBCs ranged from 3.26 to 5.50

with a mean of 4.53 ± 0.7 (SD), PLTs ranged from 174
to 454 with a mean of 315.36 ± 85.3 (SD), also ESR
ranged from 12 to 135 with a mean of 24.96 ± 31.3 (SD),
and CRP ranged from 0 to 96 with a mean of 25.76 ±
29.0 (SD). Rheumatoid factor was positive in two
patients with polyarticular subtype. ANA was positive in
40% of cases and negative in 60% of cases and CRP was
positive in 96% of cases and negative in 4% of cases.
All our patients were on non-biologic DMARDs ±
NSAIDs for control of their disease. Thirteen patients
were on irregular use of steroids with a dose ranged
from 5 to 10 mg/day.
CHAQ (VAS) was statistically significantly higher in

patients than controls (Table 1). CHAQ scores were
significantly higher among studied females with JIA as
compared with males. The mean CHAQ-DI scores were
4.56 ± 2.7 vs. 1.29 ± 2.6 in females and males respect-
ively with a significant p value of 0.002. The mean
CHAQ-VAS scores were (1.38 ± 0.8 vs. 0.23 ± 0.3) in
females and males respectively with a significant p value
of 0.016.
Patients with polyarticular disease had the highest

CHAQ (VAS) followed by the oligoarticular subtype
then the systemic onset group but with no statistical
significance (p = 0.853). CHAQ (DI) was highest in the
oligoarticular group then the systemic onset and the
polyarticular group but again with no statistical signifi-
cance (p = 0.905).
Pediatric quality of life (PedsQL) was statistically lower

in patients than in controls (Table 2). PedsQL scores
were significantly higher among studied males with JIA
as compared with studied females where the mean
scores were 82.45 ± 9.1 vs. 62.32 ± 19.3 in males and
females respectively with a p value of 0.015.The same
result was reported regarding the physical item of
PedsQL; where the mean scores were 84.82 ± 14.0 vs.
55.90 ± 26.9 in males and females respectively with a p
value of 0.013. Studied males with JIA had higher scores
regarding emotional, social, and school items of PedsQL

Table 1 Childhood health assessment questionnaire (CHAQ)
score among studied population (N = 50)

Cases N = 25 Controls N = 25 p value

CHAQ (VAS)

Mean ± SD 3.64 ± 2.9 1.32 ± 1.3 0.001*

Range 0-9 0-4

CHAQ (DI)

Mean ± SD 1.06 ± 0.9 0

Range 0-3 0

CHAQ Childhood Health Assessment Questionnaire, VAS Visual Analog Scale, DI
Disability Index
*p value 0.05 is considered significant by Mann Whitney U test
CHAQ-DI was consistent = 0 with all studied controls
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as compared with studied females but without statisti-
cally significant differences where p values were > 0.05.
Polyarticular group had the lowest PedsQL followed

by the oligoarticular then the systemic onset group but
with no statistical significance (p = 0.566).

CHAQ-DI was positively correlated with BMI where
r = 0.520, p value = 0.001. Also, CHAQ-VAS was
positively correlated with BMI where r = 0.365, p
value = 0.009 and with ESR where r = 0.460, p value
= 0.021. However, no detected correlation with
CHAQ-DI or CHAQ-VAS and other studied parame-
ters (e.g., age, weight, height, and routine labs), where
p values > 0.05. The pediatric quality of life (PedsQL)
was not correlated with any of the studied parameters
where p values > 0.05.
The childhood health assessment questionnaire

(CHAQ) was negatively correlated with all (physical,
emotional, social, and school) items of the pediatric
quality of life (PedsQL) (p< 0.001) (Fig. 1).

Discussion
Patients with juvenile idiopathic arthritis (JIA) experi-
ence physical, communicational, and psychological prob-
lems that impair their quality of life. Health-related
quality of life (HRQoL) is a complex construct including
those items and other effects of disease on well-being.
Many studies found that JIA patients have lower HRQoL
compared to healthy individuals [17].
This study was done to assess JIA patients’ health-

related quality of life and to compare it with a healthy
age-matched volunteer, and to detect relation between
functional ability and quality of life in JIA patients.
Seventy-two percent of our JIA cases were females and

28% were males. El-Banna et al. found a female:male

Table 2 Pediatric quality of life inventory 4.0 generic core scales
(PedsQL) among studied population (N = 50)

Cases N = 25 Controls N = 25 p value

Peds QL

Mean ± SD 67.95 ± 19.2 90.73 ± 7.7 < 0.001*

Range 26.08-91.30 78.27-100.0

Peds QL(p)

Mean ± SD 63.99 ± 27.1 90.37 ± 7.6 < 0.001*

Range 12.5-100.0 78.13-100.0

Peds QL(e)

Mean ± SD 67.00 ± 22.2 93.60 ± 8.7 < 0.001*

Range 35-100 70-100

Peds QL(s)

Mean ± SD 78.20 ± 24.1 92.40 ± 9.5 0.008*

Range 15-100 70-100

Peds QL (sc)

Mean ± SD 65.40 ± 19.7 86.80 ± 12.8 < 0.001*

Range 65.40 ± 19.7 70-100

*p value ≤ 0.05 is considered significant by Mann Whitney U test
Peds QL pediatric quality of life, p physical, e emotional, s social, sc school

Fig. 1 Correlation between Pediatric Quality of Life (PedsQL) and Childhood Health Assessment Questionnaire (CHAQ) for the Studied JIA patients
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ratio of 3:2 [18]. Classification of our JIA patients sub-
types was in accordance with Ebraheem et al. [19]. Their
patients were 25 oligoarticular (45.45%), 15 polyarticular
(27.27%), and 15 systemic-onset patient (27.27%) [19].
El-Najjar et al. found that oligoarticular subtype ac-
counts for about 50% of cases [20].
Our results showed also that CHAQ (VAS) of JIA pa-

tients was significantly higher than controls (p value of
0.001). In agreement with our results, Amine et al. found
that the mean CHAQ of JIA patients was 0.84 ± 0.71
and ranged from 0 to 2.87. And the mean CHAQ (VAS)
was 35.44 ± 22.23 and ranged from 0 to 80 [21]. Also,
Tarakci et al. (2011) found that mean CHAQ of JIA pa-
tients was 0.28 ± 0.24. The JIA group had significantly
higher CHAQ score (p = 0.000) compared with the con-
trol group [22].
Pediatric quality of life (PedsQL) among cases ranged

from 26.08 to 91.3 with a mean of 67.95 ± 19.2 (SD) and
among controls ranged from 78.27 to 100 with a mean
of 90.73 ± 7.7 (SD) showing statistically significant dif-
ference with a p value < 0.001. The physical, emotional,
social, and school items of the PedsQL was significantly
lower in patients than controls with a p value < 0.001.
In agreement with our results, Lundberg et al. found

that children with JIA had lower physical, psychosocial,
and total PedsQL (p< 0.001) [23].
Mańczak et al. found that the QoL of JIA patients was

lower than in healthy children in items of physical
health, mood and emotions, autonomy, and social
support (p < 0.001). The QoL of JIA patients compared
with the QoL of children from the Polish reference
group was lower only in items of physical health (p <
0.001), whereas it was higher in terms of psychological
well-being (p = 0.023), parent relations, and social life (p
= 0.005) and financial resources (p < 0.001). In most
terms, the evaluation done by the parents was lower
than the child’s [24].
Childhood health assessment questionnaire (CHAQ)

scores were significantly higher among our JIA females
as compared with males.
Pediatric quality of life (PedsQL) scores were signifi-

cantly lower among studied females with JIA as com-
pared with studied males where the mean scores were
82.45 ± 9.1 vs. 62.32 ± 19.3 in males and females re-
spectively with a p value of 0.015. The same result was
reported regarding the physical item of PedsQL (p);
where the mean scores were 84.82 ± 14.0 vs. 55.90 ±
26.9 in males and females respectively with a p value of
0.013. Studied males with JIA had higher scores regard-
ing emotional, social, and school items of PedsQL as
compared with studied females but without statistically
significant differences where p values were > 0.05. These
differences may be explained by social and cultural is-
sues in which the family especially in rural areas gives

more psychological and financial support for male
patients more than females. They may be explained also
by hormonal factors even in this young age.
Previous studies have detected that PedsQL scores in

JIA patients were significantly lower than healthy indi-
viduals. These differences may be higher in older chil-
dren and children with polyarticular subtype [17]. JIA
has significant impact on HRQoL. Males had slightly
higher scores than females in both physical and psycho-
social items [25].
No statistically significant differences were found in

our study between subtypes of JIA patients according to
CHAQ or PedsQL. Ebraheem et al. found significant
difference between JIA subtypes according to CHAQ (p
= 0.02) and PedsQL (p = 0.03) [19].
In our study, CHAQ-VAS was positively correlated

with BMI where r = 0.365, p value = 0.009 and with ESR
where r = 0.460, p value = 0.021. CHAQ-DI was posi-
tively correlated with BMI where r = 0.520, p value =
0.001, but did not correlate well with ESR, which is com-
parable with the findings of previous studies [26, 27].
ESR alone might not be a good indicator for functional
impairment in JIA patients. ESR may be elevated due to
systemic inflammation other than arthritis. Thus, pa-
tients may have less impairment in functional abilities in
spite of the high ESR especially in patients with
systemic-onset subtype whereas patients with oligoarti-
cular type can have near-normal ESR in spite of active
joints.
The pediatric quality of life (PedsQL) was not corre-

lated with any of the studied parameters where p values
> 0.05. The childhood health assessment questionnaire
(CHAQ) was significantly negatively correlated with all
(physical, emotional, social, and school) items of the
pediatric quality of life (PedsQL).
Sawyer et al. found a significant negative correlation

between the pain intensity score and the PedsQL phys-
ical functioning, emotional well-being, social function-
ing, and treatment scale scores [28, 29].
Gueddari et al. found a significant correlation between

CHAQ and the number of active joints (r = 0.39, p =
0.006) and pain (r = 0.45, p < 0.01). However, they found
no associations between disease duration, disease activ-
ity, and physical ability [30].
Kwon et al. found negative correlations between

functional ability scores and each item of health-
related quality of life. CHAQ-DI scores decreased
when scores of the physical (r = − 0.709, p < 0.01),
emotional (r = − 0.519, p < 0.01), social (r = − 0.623,
p < 0.01), and school (r = − 0.466, p < 0.05) subscales
as well as the health-related quality of life score (r =
− 0.736, p < 0.01) increased [2].
There were negative significant correlations between

age and HRQoL scale scores. Statistically significant
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differences in physical health, total score (PedsQL 4.0),
daily activities, and worry (PedsQL 3.0) were detected by
lower scores of children with polyarticular JIA. These
differences appeared independent of age and gender
[17]. Watchareewan et al. found that CHAQ-DI had a
good correlation with disease activity during disease ac-
tivity but a poor correlation during inactive disease.
Therefore, CHAQ is mainly valuable for assessing func-
tional ability during active disease [31].
There were some limitations to our study. The small

sample of the patients and consequently the small size
for each JIA subtype. Therefore, larger, multicenter stud-
ies are suggested in the future to study functional ability
and health-related quality of life in JIA patients.

Conclusion
We found a significant impairment in the functional
ability and health-related quality of life in patients with
JIA compared to healthy children, with more impair-
ment in females than males. CHAQ was negatively cor-
related with all items of PedsQL.
We recommend using CHAQ and PedsQL in regular

follow-up of JIA patients. And we recommend making
further studies on large number of JIA patients. Clinical
follow-up and developmental programs should also con-
centrate on physical performance and functional ability
improvement in children with JIA.
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