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Juvenile Idiopathic reliability of multi-item subscales was evaluated by calculating Cronbach's alpha

Art_h”t's’ coefficient. Correlations between JAFAR(TR)-Child and Parent with the Pediatric
Children, Quality of Life Inventory 3.0. Module Arthritis (PedsQL), the Childhood Health
Adolescence. Assessment Questionnaire (CHAQ), and the Juvenile Arthritis Disease Activity

Score (JADAS) were evaluated to determine construct validity. The ICC value for
the test/retest reliability of JAFAR(TR)-Child was 0.963 and of JAFAR(TR)-
Parent was 0.576. JAFAR(TR)-Child total score had low to moderate correlations
with PedsQL Child (r=-0.34; p=0.004), CHAQ (r=0.40; p=0.001), and JADAS
total score (r=0.42; p=0.000). JAFAR(TR)-Parent total score had moderate to high
correlations with PedsQL Parent (r=-0.55; p=0.000), CHAQ (r=0.72; p=0.000) and
JADAS total score (r=0.53; p= 0.000). The Turkish version of JAFAR was found
to be clinically valid and reliable in JIA.

1. INTRODUCTION

Juvenile Idiopathic Arthritis (JIA) is a chronic autoimmune disease, in which arthritis occurs in
one or more joints below 16 years old at least 6 weeks (Petty et al., 2004). Joint pain, muscle
atrophy, weakness, contracture, joint swelling, and movement-related abnormalities are seen in
the symptoms of individuals diagnosed with JIA (Hansmann et al., 2015).

Knowing to what extent rheumatic diseases, which begin to show their effects in childhood,
affect the child's functionality in daily activities is very important information in the
management of these children’s diseases. JIA is the most common cause of functional disability
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in childhood. Therefore, early evaluation is important. Studies show that children/adolescents
with JIA have less functional ability, physical activity participation, and fitness compared to
those of the healthy peers. This inadequacy also causes physical disability in JIA children
(Henderson et al., 1995; Takken et al., 2002; Klepper, 2008; 2003; Lelieveld et al., 2008;
Tarakci et al., 2011).

Questionnaires are widely used to assess functional status in children/adolescents with JIA. The
questionnaires such as The Juvenile Arthritis Functional Assessment Scale (JAFAS), Juvenile
Arthritis Self-Report Index, The Juvenile Arthritis Multidimensional Assessment Report
(JAMAR), and Childhood Health Assessment Questionnaire (CHAQ) are generally used for
evaluation. CHAQ demonstrates high internal reliability and test-retest reliability (Cronbach's
alpha>0.98; r=0.8) (Singh et al., 1994) and consists of 8 subsections (dressing, reach, eating,
arising, walking, grip, hygiene, and activities) and 30 questions. However, some problems have
been reported such as difficulty in understanding the questions during the evaluation and the
same answers are always given by the patients after a while (Kisaarslan & Soézeri, 2016). The
Juvenile Arthritis Functional Assessment Scale (JAFAS) is a scale focused on musculoskeletal
function. The assessor looks at how long it takes to do the activities. The Juvenile Arthritis Self-
Report Index is a two-part questionnaire consisting of 100 questions focused on physical
activity. The fact that the clinical application of these two questionnaires takes a long time and
that their Turkish validity and reliability has not been done creates a disadvantage. JAMAR,
which has Turkish validity, consists of 15 questions. Physical function is evaluated in the first
question and in the other questions, and a general evaluation is made by examining pain,
intensity, presence of painful or swollen joints, morning stiffness and duration, disease activity
level, treatment content, and school problems; however, it has limitations in questioning
functionality.

These questionnaires evaluating functionality are few in number, and only CHAQ and JAMAR
have been validated and found reliable in Turkish (Tarakci et al., 2013; Demirkaya et al., 2018).
However, the CHAQ and JAMAR alone are insufficient to assess actual functionality. Juvenile
Arthritis Functional Assessment Report (JAFAR) is a functional questionnaire that covers
assessment of physical function, aids/devices, help from others, and pain. JAFAR evaluates the
ability to perform 23 physical functions (based on daily functional movements) without any
help for the past week. Each item has a three-point Likert answer system (“0” all the time; “1”
sometimes; “2” almost never). It also measures the severity of the child pain for child and
her/his parent with a 10 cm line (10=Very Bad Pain, 0=No pain). JAFAR is a simple and
convenient questionnaire for clinical studies that can be easily filled by the patient and
comprehensively evaluates physical function (Howe et al., 1991). We aimed to examine the
validity and reliability of the Turkish version of the Juvenile Arthritis Functional Assessment
Report.

2. METHOD
2.1. Patients

Sixty-nine children/adolescents with JIA between the ages of 7-18 (29 boys, 40 girls; mean
age=13.36 £ 2.97 years) followed by Pamukkale University Pediatric Rheumatology Clinic and
Pediatric Rheumatology Physiotherapy and Rehabilitation Unit were included in the study. In
the related literature, the sample size should be 3-10 times the number of scale items in scale
studies (Cattell, 1978; Comrey & Lee, 1992; Tavsancil, 2002, s. 5-6; Hair et al., 2009).

Inclusion criteria were diagnosed with JIA according to the criteria of International League of
Associations for Rheumatology to be between the ages of 6-18 in order to be included in the
study.
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Exclusion criteria were (a) having another autoimmune disease, (b) having neurological
disease, (c) presence of any orthopedic, cardiopulmonary problem that can affect functionality
and daily living activities, (e) having a psychiatric illness that affects cooperation, and (f) having
a history of orthopedic surgery in the last one year.

Approval that there was no ethical problem for the study was obtained from Pamukkale
University at the meeting number of 18 dated 24.10.2019. All participants were informed
verbally before participating in the study and consent forms were signed by the participants.

2.2. Procedures
A cross sectional study design was planned.

2.3. Clinical Data

All participants were evaluated by the investigator in approximately 40-45 minutes and a
session. After the demographic information of the patients was recorded, the quality of life was
evaluated with Pediatric Quality of Life Inventory 3.0. Module Arthritis (PedsQL), disability
levels with Childhood Health Assessment Questionnaire (CHAQ), and disease activities with
the Juvenile Arthritis Disease Activity Score (JADAS). JAFAR questionnaire was applied to
children/adolescents with JIA and their parents for test retest at one-week intervals, the patients
did not receive additional treatment and his/her pharmacological treatment did not change for
that week.

2.3.1. Translation and cultural adaptation of Juvenile Arthritis Functional Assessment
Report (JAFAR)

During the JAFAR cross-cultural adaptation process, previously recommended procedures
were followed in five stages (Beaton et al., 2000; Wild et al., 2005). The JAFAR (TR) is
presented in Appendix.

2.3.2. Juvenile Arthritis Functional Assessment Report (JAFAR)

Juvenile Arthritis Functional Assessment Report is a functional assessment criterion developed
based on the children with JIA and parents of the children. JAFAR is valid for JIA. JAFAR
consists of two forms, Juvenile Arthritis Functional Assessment Report for Children (JAFAR-
C) and Juvenile Arthritis Functional Assessment Report for Parents (JAFAR-P). JAFAR
evaluates the ability to perform physical functions without assistance with 23 items for the past
week. Each item has a three-point Likert answer system (“0” all the time; “1” sometimes; “2”
almost never). A lower score means better physical functionality. JAFAR also assesses whether
aids/devices are used, whether help from others is needed, and child pain with a 10 cm line
(10=Very Bad Pain, 0=No pain) (Howe et al., 1991).

2.3.3. Pediatric Quality of Life Inventory 3.0. Module Arthritis (PedsQL)

PedsQL 3.0 Arthritis Module was developed to evaluate the quality of life in children with
rheumatic disease. PedsQL 3.0 Arthritis Module has “Pain and hurt”, “Daily activities”,
“Treatment”, “Worry” and “Communication” subsections and consists of 22 items in total.
Each item is evaluated from 0 to 4 (Never-0, Always-4). PedsQL 3.0 Arthritis Module has
separate forms for children of different age groups and their parents (2-4 years old, 5-7 years
old, 8-12 years old and 12-18 years old). In our study, 8-12 age and 12-18 age child and parent
forms were used. As the score decreases, the quality of life decreases (Tarakci et al., 2013).

2.3.4. Childhood Health Assessment Questionnaire (CHAQ)

CHAQ evaluates functional abilities in children. The scale can be applied to all children
between the ages of 6 months and 18 years. The CHAQ is composed of disability and
discomfort indexes. CHAQ Disability Index consists of 30 questions and 8 subsections,
including dressing, eating, reach, arising, walking, grip, hygiene, and activities. Calculation of
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CHAQ Disability Index is based on all scores from 8 sections summed and divided by 8. CHAQ
Discomfort Index assessed pain and global evaluation measured by two 0-100 mm visual analog
scales. Higher score means more severe functional disability (Ozdogan et al., 2001).

2.3.5. Juvenile Arthritis Disease Activity Score (JADAS)

Juvenile Arthritis Disease Activity Score (JADAS) was evaluated for the disease activity for
children (Consolaro et al., 2009). JADAS consists of four parts:

1. D-GAS (Doctor- Visual Analogue Scale),

2. H-GAS (Patient- Visual Analogue Scale),

3. Number of active joints (71, 27,10 joints): Active joint is defined as the presence of swollen
joint and/or tender joint.

4. Evaluation of sedimentation between 0-10: SEDIM: ESR (mm/hour)-20/10.

If the sedimentation rate is 120 or higher, the score is considered 10.

JADAS is calculated by the arithmetic sum of four parts (Nordal et al., 2012). In our study,
JADAS 27 was used. JADAS 27 includes cervical, elbows, wrists, 1-3 metacarpophalangeal
joints, proximal interphalangeal joints, hip joints, knees, and ankles (Horneff & Becker, 2014).

2.4. Statistical Analysis

SPSS 25.0 software (IBM SPSS Statistics 25 software (Armonk, NY: IBM Corp) was used for
the analyses. Categorical variables were shown as number and percent while continuous
variables as mean + Standard deviation (SD) and median (minimum — maximum values). The
conformity of continuous numerical variables to the normal distribution was examined using
the ShapiroWilk test. External construct validity was analyzed with Spearmanrho correlation
coefficient. The internal consistency reliability was analyzed with the Cronbach’s alpha
coefficients. For intraclass correlation coefficient (ICC), two way mixed was used for test-retest
reliability (ICC; <0.50=poor reliability, between 0.50 and 0.75: moderate reliability, between
0.75 and 0.90: good reliability, >0.90: excellent reliability). Statistical significance level was
accepted as p<0.05.

3. RESULTS

The mean age of the patients in the study was 13.36 + 2.97 years and 58% were girls and
adolescents. The demographic data of the patients are summarized in Table 1. Descriptive
information about the outcome measures is given in Table 2.

3.1. Construct validity
Descriptive data of JAFAR Parent and JAFAR Child total scores are given in Table 2.

Table 1. Demographic data of patients with JIA.

n % Med (IQR) Min - Max
Age 13 (11 - 16) 8-18
Gender
Girl 40 58.0
Boy 29 42.0
Diagnosis Age (year) 11 (7 - 14) 1-17

BMI 20.2 (17.61 - 23.55) 12.62 - 32.95
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Table 2. Descriptive data of the outcome measures.

PedsQL Child Meanz S.D. Med (IQR) Min - Max
Pain and hurt 70.65 £ 26.8 81.25 (50 - 93.73) 0-100
Daily activities 93.38 £ 16.46 100 (92.5 - 100) 10 - 100
Treatment 79.75 £ 20.34 85.7 (69.64 - 96.41) 28.5-100
Worry 76.58 £ 26.69 83.33 (62.47 - 100) 0-116.66
Communication 82.11+21.46 91.6 (66.66 - 100) 33.3-100
Total 80.5+15.44 85.87 (71.33 - 92.65) 43.21-100
PedsQL Parent Meanz S.D. Med (IQR) Min - Max
Pain and hurt 70.74 £ 29.19 81.25 (53.13 - 100) 0-100
Daily activities 92.68+174 100 (97.5 - 100) 10 - 100
Treatment 76.91+20.9 78.57 (60.71 - 94.63) 32.14 - 100
Worry 69.91 + 29.89 75 (50 - 100) 0-100
Communication 84.41 £ 23.44 100 (70.83 - 100) 16.66 - 100
Total 78.93+17.02 81.13 (70.49 - 90.83) 37.49 - 100
CHAQ

Dressing 0.58 + 0.95 0(0-1) 0-3
Eating 0.26 £+ 0.63 0(0-0) 0-3
Reach 0.54 +0.96 0(0-1) 0-3
Arising 0.49+0.8 0(0-1) 0-3
Walking 0.39+0.75 0(0-1) 0-3
Grip 0.39+0.81 0(0-0.5) 0-3
Hygiene 0.45+0.78 0(0-1) 0-3
Activities 0.67 £1.02 0(0-1) 0-3
Disability Index Total 0.47 £ 0.59 0.25 (0 - 0.69) 0-3
Pain 35.17 £ 26.25 40 (10 - 55) 0-90
Global Evaluation 36.54 £ 26.04 40 (10 - 60) 0-90
JADAS

Total 9.23+ 6.66 9(35-13) 0-28
JAFAR

Child 1. Evaluation Total 1.88 +2.85 1(0-3) 0-12
Child 2. Evaluation Total (retest) 1.68 + 2.64 0(0-25) 0-12
Parent 1. Evaluation Total 3.74 £5.32 1(0-6.5) 0-23
Parent 2. Evaluation Total (retest) 4.29 £ 14.03 1(0-3) 0-100

PedsQL: Pediatric Quality of Life Inventory 3.0. Module Arthritis, CHAQ= Childhood Health Assessment Questionnaire
JADAS= Juvenile Arthritis Disease Activity Score, JAFAR= Juvenile Arthritis Functional Assessment Report

3.2. External Validation

For the validity of the child and parent forms of JAFAR, the relationship between the JAFAR
Child and Parent total score and subsections and total score of the PedsQL Child and Parent
forms, subsections and total score of CHAQ Disability Index, Pain and Global Evaluation of
CHAQ and the JADAS total score was examined and is given in Table 3.

JAFAR-Child total score had a significant negative correlation with pain and hurt subsection
(r=-0.521; p=0.000) and total score (r=-0.347; p=0.004)) of PedsQL Child. PedsQL score
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approaching 100 means better quality of life, while JAFAR total score approaching zero means
better physical functionality. For this reason, the negative correlation indicates that JAFAR is
also suitable in the evaluation.

JAFAR-Child total score had a significant positive correlation with arising (r=0.475; p=0.000),
walking (r=0.320; p=0.000), hygiene (r=0.305; p=0.011), activities (r=0.255; p=0.035)
subsections and total score (r=0.401; 0.001) of CHAQ Disability Index, Pain of CHAQ
(r=0.375; p=0.001), Global Evaluation of CHAQ (r=0.445; p=0.001), and JADAS total score
(r=0.422; p=0.000). The higher the score in CHAQ, the higher the disability level, and the
higher the score in JADAS, the higher the disease activity. For this reason, the positive
correlation indicates that JAFAR is also suitable in the evaluation.

JAFAR-Parent total score had a significant negative correlation with all subsections (except for
Worry) (r=-0.679/-0.370; p<0.05) and total score (r=-0.553; p=0.000) of PedsQL Parent.

JAFAR-Parent total score had a significant positive correlation with all subsections and total
score of CHAQ Disability Index, Pain of CHAQ, Global Evaluation of CHAQ (r=0.723/0.320;
p<0.05) and JADAS total score (r=0.539; p=0.000) (p<0.05).

Table 3. Correlation between JAFAR-Child and JAFAR-Parent with PedsQL, CHAQ and JADAS
guestionnaires.

JAFAR-Child rho; p JAFAR-Parent rho; p
PedsQL Child
Pain and hurt -0.521; 0.001 -0.673; 0.001
Daily activities -0.198; 0.103 -0.468; 0.001
Treatment -0.085; 0.489 -0.330; 0.006
Worry -0.178; 0.143 -0.313; 0.009
Communication -0.136; 0.265 -0.472; 0.001
Total -0.347; 0.004 -0.652; 0.001
PedsQL Parent
Pain and hurt -0.480; 0.001 -0.679; 0.001
Daily activities -0.314; 0.009 -0.396; 0.001
Treatment -0.267; 0.027 -0.370; 0.002
Worry -0.228; 0.059 -0.187; 0.125
Communication -0.125; 0.306 -0.442; 0.001
Total -0.372; 0.002 -0.553; 0.001
CHAQ
Dressing 0.082; 0.504 0.462; 0.001
Eating 0.151;0.216 0.320; 0.007
Reach 0.135; 0.267 0.595; 0.001
Arising 0.475; 0.001 0.671; 0.001
Walking 0.320; 0.001 0.572; 0.001
Grip 0.160; 0.190 0.357; 0.003
Hygiene 0.305; 0.011 0.541; 0.001
Activities 0.255; 0.035 0.400; 0.001
Disability Index Total 0.401; 0.001 0.723; 0.001
Pain 0.375; 0.001 0.455; 0.001
Global Evaluation 0.445; 0.001 0.527; 0.001
JADAS
Total 0.422; 0.001 0.539; 0.001

PedsQL: Pediatric Quality of Life Inventory 3.0. Module Arthritis, CHAQ= Childhood Health Assessment Questionnaire

JADAS= Juvenile Arthritis Disease Activity Score, JAFAR= Juvenile Arthritis Functional Assessment Report
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3.3. Internal Consistency Reliability

The internal consistency coefficient for the JAFAR-Parent pain was 0.659, the internal
consistency coefficient for the JAFAR-Parent total score was 0.576, the internal consistency
coefficient for the JAFAR-Child pain was 0.879, the internal consistency coefficient for the
JAFAR-Child total score was 0.963, and the scale was found reliable (Table 4).

Table 4. Test-retest reliability of JAFAR-Child and JAFAR-Parent.

95% Cl of ICC

ICC Reliability
Lower-upper
JAFAR-Child Pain 0.879 0.804 —0.925 Good
JAFAR-Child Total 0.963 0.94-0.977 Good
JAFAR-Parent Pain 0.659 0.449 - 0.789 Moderate
JAFAR-Parent Total 0.576 0.315-0.737 Moderate

JAFAR: Juvenile Arthritis Functional Assessment Report, Cl: Confidence Interval; ICC: Intraclass correlation coefficient two-
way mixed model-absolute agreement; Intraclass correlation coefficient values less than 0.50 indicate poor reliability, values
between 0.50 and 0.75 indicate moderate reliability, values between 0.75 and 0.90 indicate good reliability, and values greater
than 0.90 indicate excellent reliability.

4. DISCUSSION and CONCLUSION

The Turkish version of the JAFAR was found to be clinically valid and reliable for use in
clinical evaluations and rehabilitation interventions in patients with JIA.

Determination of daily functional abilities of children/adolescents with juvenile chronic
arthritis is of primary importance (Murray & Passo, 1995). Functional abilities of
children/adolescents with JIA decreased as they were less likely to participate in social activities
and tended to lead a more sedentary life (Gare et al., 1993).

CHAQ and JAMAR are widely used for functional evaluation in clinics in Tlrkiye. A meta-
analysis study, examining the functional evaluation of children/adolescents with JIA in the
Turkish population, emphasized that the options for functional assessment are limited (Kuntze
et al., 2018). Kisaarslan et al. (2016), in their review of outcome measures at JIA, reported that
the CHAQ has some problems such as difficulty in understanding the questions during the
evaluation and the same answers are always given by the patients after a while. We think that
other problems such as the inability to apply for the children’s parents and younger children
may encounter problems in answering because of the difficulty in understanding some of the
CHAQ questions also make the CHAQ less adequate.

The JAMAR, another valid and reliable questionnaire in Turkish, consists of 15 questions.
Since only the first question has 15 sub-parameters, it limits the practical evaluation of
functional problems in the clinic (Demirkaya et al., 2018). However, JAFAR evaluates
functional assessment in detail with 23 questions applied to both parents and
children/adolescents with JIA (Howe et al., 1991). The quick, practical and meaningful
evaluation is very important in JIA, because the evaluation of functionality guides the
management as well as clinical diagnosis and treatment.

The internal consistency of JAFAR was quite good and found to be reliable. As a result of
external validity analysis, the relationship between JAFAR-Child, JAFAR-Parent and CHAQ,
PedsQL, JADAS, and their subsections was found to be moderately significant.

The limitation of this study is the inability to reach all children and adolescents with JIA
diagnosed and followed-up in the clinic, since the evaluation part coincided with the COVID-
19 pandemic period.
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When the literature is examined, we see that JAFAR is not valid and reliable in any language
other than English. Since JAFAR is a questionnaire that can evaluate the functional level
quickly and easily, we believe that it will be beneficial in terms of evaluating the perspectives
of children and adolescents with JIA and their families, determining the functional disabilities
of their children and taking measures for this situation. Therefore, we recommend examining
the validity and reliability of this questionnaire in languages other than English.

In conclusion, The JAFAR-TR scale is a valid and reliable outcome measure assessing the
physical function of children/adolescents with JIA.
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APPENDIX

JAFAR - Juvenile Arthritis Functional Assessment Report - Turkish version
JAFAR - Jiivenil Romatoid Artrit Fonksiyonel Degerlendirme Formu

7 Yas ve Ustii Jiivenil Romatoid Artritli Cocuklar Igin

Hasta Adi-Soyadu:
Hasta Dogum Tarihi: Degerlendirme Tarihi:

1.Bolim: Yetenek Olcegi

Bu anket, ¢ocugunuzun hastaliginin onun giinliik yagsamdaki fonksiyonlarini nasil etkiledigini 6grenmek amacryla
olusturulmustur.

Liitfen bu sayfanin arkasina herhangi bir yorum eklemekten ¢ekinmeyin.
Son bir haftayi diisiinerek ¢ocugunuzun yapabildigi aktivitelere gére uygun cevabi isaretleyin.

Ldtfen bitiin sorulart cevaplayiniz.

Gectigimiz hafta, Her zaman Bazen Neredeyse hig

. Gomlegini askidan almak

. Goémlegini iliklemek

. Kazagimi basinin iizerinden giymek
. Musluk agmak

. Yere oturup sonrasinda kalkmak

. Havlu ile sirtin1 kurulamak

. Yiiziinii yikamak

. Ayakkab1 bagcigini baglamak

. Corap giymek

— O 0 3 N O B~ W N =

0. Dis fircalamak

11. Kollardan destek almadan sandalyeden kalmak
12. Yataga yatmak

13. Catal ve bigak kullanarak yiyecekleri kesmek
14. Bos bardag1 agiza gotiirmek

15. Daha 6nceden agilmis kavanozu agmak

16. Yardimsiz 50 adim ylrlimek

17. Bes basamak ¢ikmak

18. Ayak parmaklarinin ucunda yiikselmek

19. Basin {izerine uzanmak

20. Yataktan kalmak

21. Ayakta dururken yerden bir sey almak

22. Kap1 tokmagini gevirerek agmak

23. Bagimi dondiiriip omzunun iizerinden bakmak
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2. Bolim: Yardime Arag ve Cihazlar

Cogunuzun herhangi bir aktivite sirasinda kullandig1 ara¢ veya cihazlar varsa igaretleyin.

Kulamyor Kullanmiyor

Baston

Walker/Y riteg
Koltuk Degnegi
Tekerlekli Sandalye

Kalinlastirilmis kalem
Diigme kancasi
Fermuar ¢ekecegi
Ayakkabi ¢ekecegi
Ozel mutfak gerecleri
Ozel sandalye
Ozellestirilmis klozet
Kivet sandalyesi
Kavanoz agacagi
Kiivet tutunma barlari

Uzanma gubuklari

Cocugunuz yukaridakilerden bagka bir yardime1 arag, gereg, alet veya cihaz kullaniyor mu?

Eger evet ise, tanimlayiniz.

3. Bolim: Baskalarindan Yardim

Cocugunuz asagidaki aktiviteler sirasinda herhangi birine ihtiya¢ duyuyorsa isaretleyin.

Yardima ihtiyaci yok Yardima ihtiyaci var

Sabahlar1 giyinirken

Sabahlar1 yikanirken o o
Yataga girip ¢ikarken
Yemek yerken

Evin etrafinda dolagirken
Sandalyeye oturup kalkarken

Nesnelere uzanip alirken

4. Bolum: Agn
Ayrica ¢ocugunuzun hastaligindan dolay1 agridan etkilenip etkilenmedigini 6grenmek istiyoruz.

GECTIGIMIZ HAFTA ¢ocugunuzun hastaligindan dolay1 ne kadar agrisi oldugunu diisiiniiyorsunuz? Agri
siddetini asagida verilen ¢izgi lizerinde isaretleyiniz.

0 100

Agri yok Cok siddetli agr
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