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Abstract
Objective  Juvenile idiopathic arthritis (JIA) is the most common chronic pediatric rheumatic disease. Early referral to 
a specialized center is crucial for prompt diagnosis and treatment. This study aims to develop and validate a scoring 
system to assist clinicians in efficiently identifying and referring patients suspected of having non-systemic JIA.

Methods  We conducted a cohort study with a mixed design (retrospective and prospective), involving consecutive 
patients presenting with joint complaints who were referred for the first time to the Pediatric Rheumatology Unit at 
ASST G. Pini-CTO Hospital. The model was developed using multivariate logistic regression with bootstrap resampling 
and the Lasso (Least Absolute Shrinkage and Selection Operator) method for variable selection.

Results  A total of 342 patients were included, of whom 61 (18%) were diagnosed with JIA. The selected variables 
for the model were: type of joint (large), daily symptoms, joint swelling, activity as a precipitating factor, a positive 
squeeze test of the metatarsophalangeal/metacarpophalangeal (MTP/MCP) joints, normal bending of the 
interphalangeal (IF) joints of the hands, morning limping and/or stiffness, and sacroiliac tenderness. The ROC curve, 
based on the model’s regression score, showed an AUC of 0.92 with an overall accuracy of 0.88 (95% CI: 0.84–0.91) 
using a cutoff of 3 points, yielding a sensitivity of 95% and a specificity of 71%. Initial internal validation of the model 
revealed an AUC of 0.92 (95% CI: 0.89–0.95).

Conclusion  This study presents and initially validates a simple and efficient scoring system to aid clinicians in the 
early referral of patients suspected of having non-systemic JIA.

Clinical trial number  Not applicable.
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Introduction
Juvenile idiopathic arthritis (JIA) is the most frequent 
chronic pediatric rheumatic disease, with a prevalence 
varying between 16 and 150 per 100,000 with a pooled 
annual incidence of 7.8 per 100,000 population [1, 2]. 
JIA is not a single entity but refers to arthritis, lasting 
for at least 6 weeks, without an identified etiology, with 
onset before age 16 [3]. The term JIA encompasses a 
heterogeneous group of diseases currently classified 
into clinical categories according to the International 
League of Associations for Rheumatology (ILAR) clas-
sification system: oligoarticular JIA, rheumatoid factor 
(RF) negative polyarticular JIA, RF positive polyarticu-
lar JIA, psoriatic arthritis, enthesitis-related arthritis 
(ERA), systemic JIA, and undifferentiated JIA [3]. JIA 
categories vary in terms of disease severity, clinical 
manifestations, response to treatment, and long-term 
consequences [3, 4]. Clinical presentation is usually 
dominated by joint swelling and limitation, which are 
typically more relevant than pain.

Currently, in the absence of pathognomonic features 
for JIA, the diagnosis relies on specialist expertise and 
the exclusion of other conditions.

The diagnosis of JIA requires thorough medical 
history and a comprehensive physical examination, 
including a detailed joint assessment. The concept of a 
“window of opportunity” to modify the natural course 
of JIA and improve patient outcomes has become 
increasingly accepted, making early referral to pediat-
ric rheumatology (PR) centers and the timely initiation 
of appropriate therapy critical [5, 6]. However, studies 
worldwide indicate that, despite variations in healthcare 
access, children with JIA often experience significant 
delays in being referred to PR centers, mainly due to 
prolonged referral processes following the initial con-
tact with primary care providers [7–9].

Timely referral to a specialized center is essential 
for early diagnosis, altering the disease’s progression, 
improving quality of life, and reducing the risk of joint 
damage and disability [5, 6, 10, 11]. Delays and uncer-
tainties in diagnosis can also have a negative psycho-
logical impact on both JIA patients and their families 
[10–12]. In many countries, healthcare professionals 
express discomfort with performing rheumatologic 
assessments and addressing musculoskeletal complaints 
[13]. Therefore, establishing fast-track pathways for 
timely referral to specialized care settings is imperative. 
This study aims to develop and validate a scoring sys-
tem based on medical history and simple clinical assess-
ments to help clinicians efficiently identify and refer 
patients suspected of having non-systemic JIA to pedi-
atric rheumatology specialists.

Methods
This cohort study included consecutive patients present-
ing with joint complaints who were referred for the first 
time to the Pediatric Rheumatology Unit at ASST G.Pini-
CTO Hospital between April 1, 2022, and July 31, 2024. 
This is a cohort study with mixed design: data up to May 
31, 2023, were collected retrospectively, with prospective 
data collection occurring thereafter.

Inclusion criteria: joint complaints as reasons of 
referral, under 16 years old at the time of referral. Joint 
complaints were defined as the presence of joint pain, 
swelling, stiffness, or any combination of these symp-
toms. Exclusion criteria: presence of fever at the time of 
referral, pre-existing conditions that may affect musculo-
skeletal functions and examination.

During the initial evaluation at our center, we gath-
ered the patient’s medical history through a customized 
questionnaire (supplemental material), focusing on the 
frequency and patterns of joint complaints, triggers, pres-
ence of back pain and related symptoms, morning limp-
ing or stiffness, visible joint swelling and its patterns, the 
capability of performing simple maneuvers (e.g. “making 
a fist”), and any accompanying constitutional symptoms. 
All recorded data were collected during routine visits, 
and patients were monitored until their final diagnosis 
was reached. Patients were diagnosed with JIA accord-
ing to the ILAR classification criteria [3]. Compliance 
with the Health Insurance Portability and Accountability 
Act of 1996 and the principles of the Declaration of Hel-
sinki was maintained throughout the study. Approval was 
granted by our center’s Institutional Review Board (IRB) 
(4085_S_P). Informed consent for medical chart data 
collection was obtained from all patients or their legal 
guardians.

Quantitative variables were summarized as medians 
with range, or interquartile range (IQR), while categori-
cal variables were expressed as absolute and relative fre-
quencies. The Shapiro-Wilk test was used to assess the 
normality of distributions. Differences in quantitative 
variables were analyzed using the non-parametric Mann-
Whitney U test. Associations between categorical vari-
ables were evaluated with either the Chi-Square test or 
Fisher’s exact test, as appropriate.

Due to the presence of some missing values, which 
were assumed to be missing completely at random 
(MCAR) or missing at random (MAR), we applied mul-
tiple imputations using a chained equations approach 
to make the most efficient use of the available data. We 
generated five imputed datasets with a maximum of 100 
iterations, using the mice package (RStudio). Quantita-
tive variables were imputed via predictive mean match-
ing (pmm), while categorical variables were assigned 
using Classification and Regression Trees (CART), which 
do not require underlying assumptions.
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The variable selection process for the multivariate 
logistic analysis involved three steps:

 	– Bootstrap Resampling: we initially applied the 
bootstrap method to evaluate the variability 
and robustness of the variables. This involved 
repeatedly resampling the data and assessing the 
model’s performance to determine which variables 
consistently contributed to the model.

 	– Lasso Regression: next, we used Lasso (Least 
Absolute Shrinkage and Selection Operator) for 
variable selection. This technique creates a subset 
of important variables and mitigates overfitting 
by incorporating a penalty term that drives 
some coefficients to zero, effectively performing 
variable selection and regularization. The overall 
process involves running LASSO multiple times 
on bootstrapped samples and then calculating the 
frequency with which each variable is selected.

 	– Clinical Judgment: to enhance the positive predictive 
power, we selected variables for inclusion in the 
multivariate analysis based on clinical judgment. This 
selection was made from variables with a selection 
frequency exceeding 250 (or 50%) in the bootstrap 
and Lasso analysis.

This approach ensures a robust and clinically relevant 
selection of variables for the logistic regression model. 
To assess its discriminative ability, the receiver operating 
characteristic (ROC) curve and the area under the curve 
(AUC) were derived from the model.

To create a simplified score for routine clinical use, we 
rounded the regression coefficients from the final multi-
variable logistic regression model to the nearest integer. 
The ROC curve of this simplified model was then com-
pared with that of the original model to evaluate any dif-
ferences in predictive accuracy. To further validate the 
model, we applied the bootstrap approach once more, 
reinforcing the reliability of the results through resam-
pling techniques.

A significance threshold of P ≤ 0.05 was applied. 
All analyses were performed using RStudio (version 
2021.09.2 + 382 for macOS).

Results
General features of the cohort
In this study, we included a total of 342 patients with 
joint complaints who were referred to our center, of 
whom 61 (18%) were diagnosed with JIA. A diagnosis 
of non-inflammatory joint pain was established in 229 
(67%) subjects of the overall cohort, which included 26 
(11.5%) individuals with amplified musculoskeletal pain 
syndrome. Inflammatory conditions other than JIA were 
diagnosed in 15% of cases, with reactive arthritis being 

the most common (20 patients, 38%). Among the JIA 
patients, the most common subtype was oligoarticular 
(38 patients, 62%), followed by polyarticular (15 patients, 
25%), and enthesitis-related arthritis (8 patients, 13%). 
The demographic and key clinical characteristics of the 
cohort are summarized in Table 1.

There were no significant differences in age at the initial 
PR evaluation, sex distribution, or prevalence of arthral-
gia between JIA and non-JIA patients, time lag between 
symptom onset and the first healthcare consultation 
(Table  1). Similarly, the localization of symptoms was 
comparable between the two groups (Table 1). However, 
monoarticular involvement tended to be more frequently 
among JIA patients compared to non-JIA individuals 
(39% vs. 27%, p = 0.06).

In contrast, the daily patterns of joint complaints dif-
fered significantly between the groups. JIA patients expe-
rienced daily symptoms and morning stiffness and/or 
limping more frequently (74% vs. 27%; p < 0.01). Interest-
ingly, the duration of morning stiffness (MS) was directly 
associated with a higher likelihood of JIA, increasing 
from 13% among those with 15–30  min of MS to 25% 
in patients with over 1 h of MS. Night awakening due to 
joint pain was uncommon in both groups (15% vs. 19%; 
p = 0.5).

Additionally, JIA and non-JIA patients exhibited 
opposing responses to physical activity and rest: JIA 
patients typically experienced symptom worsening after 
periods of rest, whereas non-JIA individuals were more 
likely to develop symptoms following physical activity 
(Table 1).

Model development
Using the bootstrap method and LASSO regression, we 
generated a list of variables ranked by their frequency 
(detailed frequencies of the selected variables are pro-
vided in Table 4 of the supplemental material).

The process involves repeatedly running LASSO on 
bootstrapped samples and calculating how often each 
variable is selected. From the covariates with a frequency 
exceeding 250 (indicating choice in more than 50% of 
cases), we selected the following based on clinical judg-
ment: joint type (large), daily symptoms, joint swelling, 
activity as a precipitating factor, a positive squeeze test 
of the metatarsophalangeal/metacarpophalangeal (MTP/
MCP) joints, normal bending of the interphalangeal (IF) 
joints of the hands, morning limping and/or stiffness, and 
the presence of sacroiliac tenderness. The clinical items 
of the model are shown in Fig. 1. The results of the logis-
tic regression model are presented in Table 2. The predic-
tion model derived from the development data showed 
excellent discrimination, achieving an AUC of 0.92 
(Fig. 2A). The Hosmer-Lemeshow test yielded a p-value 
of 0.88.
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Table 1  Key features of the cohort
Overall
N = 3421

No JIA
N = 2811

JIA
N = 611

p-value2

Age at first Pediatric Rheumatology evaluation, years 0.6

  Median (IQR) 10.1 (7.1–12.8) 10.0 (7.2–12.7) 10.8 (4.9–14.2)

  Unknown 1 1 0

Sex 0.3

  Female 194 (57%) 156 (56%) 38 (62%)

Time lag between symptom onset and the first healthcare consultation, days 0.7

14 (0 -122.2) 14 (0–182) 14 (5–31.5)

Arthralgia 0.2

284 (83%) 237 (84%) 47 (77%)

Joint swelling < 0.01

119 (35%) 72 (26%) 47 (77%)

Limping 0.10

79 (23%) 60 (21%) 19 (31%)

Monoarticular involvement 0.06

96 (29%) 73 (27%) 23 (39%)

  Unknown 10 8 2

Back involvement 0.5

43 (13%) 37 (13%) 6 (10%)

  Unknown 1 0 1

Lower limb involvement 0.09

292 (88%) 244 (89%) 48 (81%)

  Unknown 10 8 2

Upper limb involvement 0.3

132 (40%) 105 (38%) 27 (46%)

  Unknown 10 8 2

Daily symptoms < 0.01

146 (52%) 95 (43%) 51 (88%)

  Unknown 61 58 3

Morning limping and/or stiffness < 0.01

122 (36%) 77 (27%) 45 (74%)

Rest as a precipitating factor < 0.01

75 (25%) 44 (18%) 31 (54%)

  Unknown 44 40 4

Activity as a precipitating factor < 0.01

  Yes 153 (51%) 140 (58%) 13 (23%)

  Unknown 44 40 4

Joint type: large < 0.01

144 (42%) 88 (31%) 56 (92%)

Positive MTP/MCP squeeze test < 0.01

32 (9.4%) 19 (6.8%) 13 (21%)

Normal bending of interphalangeal joints of the hands < 0.01

326 (95%) 275 (98%) 51 (84%)

Ability to make a fist < 0.01

329 (96%) 277 (99%) 52 (85%)

TipToe walking 0.03

316 (95%) 262 (96%) 54 (89%)

  Unknown 8 8 0

Presence of sacro-iliac tenderness 0.11

18 (5.3%) 12 (4.3%) 6 (9.8%)
JIA Juvenile idiopathic arthritis, MTP Metatarsophalangeal joints, MCP Metacarpophalangeal joints
1n (%)
2Wilcoxon rank sum test; Pearson’s Chi-squared test; Fisher’s exact test
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Simplified score
To improve usability in routine clinical practice, a sim-
plified model was developed by rounding the regression 
coefficients to the nearest integer (see the “Rounded 
Estimate” column in Table  2). Negative coefficients 
were transformed into positive values by inverting the 
expected outcomes.

This resulted in a streamlined scoring system consist-
ing of eight items (Fig.  3A), with a total possible score 
ranging from 0 to 10. The distribution of scores in our 
cohort is illustrated in Fig.  3B. The scoring system for 
daily practice can be found in the supplementary mate-
rial. Each score corresponds to specific values for sensi-
tivity, specificity, the predicted probability of JIA, positive 
predictive value (PPV), and negative predictive value 
(NPV), as detailed in Table  3. The ROC curve, repre-
senting the predicted risk of JIA based on the model’s 
regression score (calculated as the sum of the regression 

coefficients multiplied by the values of the respective 
covariates), demonstrated an AUC of 0.92 with an overall 
accuracy of 0.88 (95% CI 0.84–0.91) using a cut-off of 3 
points (Fig. 2B).

Model internal validation
The model was internally validated using a bootstrap 
approach to create a validation dataset, onto which the 
developed model was applied. The resulting AUC was 
0.92, with a 95% confidence interval (CI) ranging from 
0.89 to 0.95 (Fig. 2C). Additionally, a comparison of the 
estimates and confidence intervals is presented in Fig. 2D.

Discussion
We present an evidence-based, simple, and time-effi-
cient tool to assist clinicians in referring patients with 
suspected JIA. This scoring system also facilitates the 
screening of patients who may require further investi-
gation, such as an eye exam, antibody testing or muscu-
loskeletal ultrasound (MSK-US). The latter may help in 
daily clinics prioritizing patients who require specialized 
MSK-US assessments in centers with expertise in JIA US 
[14]. The items included in this score emphasize a more 
thorough characterization of joint complaints and incor-
porate simple maneuvers that do not require specialized 
training. Notably, the potential absence of joint swelling 
is expected to have only a limited impact on the over-
all score, which may help reduce the risk of overlooking 
patients with minimal joint enlargement who may benefit 
from a referral to pediatric rheumatology.

This tool is designed for use in primary care settings, 
where sensitivity should be prioritized. We therefore 
recommend using a cut-off of 3 or higher: this threshold 
provides high sensitivity (95%). In this regard, it must be 
highlighted that excluding from the table patients who 
are very unlikely to have JIA further emphasizes the high 
NPV as an indubitable advantage of the easyJIA However, 
the score threshold could be adapted to the specific clini-
cal setting, where communication between primary care 
and specialized centers is essential. To serve this scope, 
we provide the predicted probability of JIA, along with 
sensitivity, specificity, PPV, and NPV at each threshold. It 
should be noted that the frequency of the disease has a 
significant impact on both PPV and NPV.

We included sacroiliac tenderness in the scoring sys-
tem to capture as many patients with enthesitis-related 
arthritis as possible, as these patients often experience 
the longest diagnostic delays—up to 15 months [8]. In 
our cohort, patients with ERA had a median score of 6, 
which corresponds to a predicted JIA probability of 50% 
and a PPV of 75%. To note, the lowest recorded score 
among ERA patients was 3.

A Brazilian group developed a rigorous instrument to 
identify children with clinical manifestations consistent 

Fig. 1  Clinical items of the model. MTP: metatarsophalangeal joints; MCP: 
metacarpophalangeal joints; PIP: proximal interphalangeal joints; SI: sacro-
iliac. For the figures (Figure 1 and the easyJIA score in the supplementary 
material), we used the free online platform BeFunky (​h​t​t​p​​s​:​/​​/​w​w​w​​.​b​​e​f​u​​n​k​
y​​.​c​o​m​​/​a​​b​o​u​t​-​u​s​/) to edit four photos (patient consent was provided) and 
in addition, we inserted an image created in BioRender in the last one: 
Chighizola, C. (2025) ​h​t​t​p​s​:​​​/​​/​B​i​o​R​e​​n​d​e​​​r​.​c​​o​​m​/​​w​r​​7​g​x​h​h

 

https://www.befunky.com/about-us/
https://www.befunky.com/about-us/
https://BioRender.com/wr7gxhh
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with chronic arthropathy. This questionnaire comprises 
12 questions for patients or parents and demonstrates 
strong discriminatory ability. Indeed, a 50% probability 
of chronic arthropathy was associated with high values 
of sensitivity and specificity (90% and 93%, respectively). 
Nevertheless, it is important to note that this question-
naire was tested in patients with JIA, children with dif-
fuse musculoskeletal pain, and healthy controls, which 
limits its discriminatory accuracy to these specific 
categories. Furthermore, this tool relies solely on self-
reported assessments, with no input from clinicians 
or specialized healthcare providers, which may lead to 
the inclusion of many individuals who do not have JIA. 
Nonetheless, it appears valuable in contexts where the 
primary challenge is engaging individuals for their ini-
tial healthcare encounter [15]. In contrast, our scoring 

system, while easy to implement, requires administration 
by a clinician or healthcare provider to mitigate potential 
screening issues of patients/parents self-reported assess-
ment. Additionally, the design of our study, a diagnostic 
cohort study, offers a clear advantage in terms of the gen-
eralizability of the results compared to the case-control 
study conducted by the Brazilian group [15].

An Italian group developed a predictive score for 
chronic arthritis that also included patients present-
ing with fever [16]. Interestingly, no precipitating fac-
tors were found to be positively associated with a higher 
probability of chronic arthritis. Furthermore, compared 
to our scoring system, the pattern of joint swelling sig-
nificantly influenced the final risk probability. This may 
impact the instrument’s discriminatory capability, given 
the subjective nature of the reported information.

Fig. 2  A ROC curve of the development model. B ROC curve of the simplified score with rounded estimates. C ROC curve of validation. D Estimates and 
95% confidence intervals for the development model (top) and its validation (bottom) PIP: proximal interphalangeal joints. MTP: metatarsophalangeal 
joints; MCP: metacarpophalangeal joints
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JIA can have a gradual and insidious onset, often pre-
senting with subtle yet progressive joint restriction that 
leads to functional impairment, particularly after pro-
longed periods of rest. This impairment may improve, 
sometimes completely, with movement, depending on 
the severity of joint involvement. In many cases, pain can 
be mild or even absent. Additionally, joint swelling can be 
difficult to detect due to factors such as the patient’s age, 
the specific joints affected, the degree of involvement, 
and the healthcare provider’s skill in joint examination. 
Limited confidence in musculoskeletal assessments pres-
ents another challenge [13]. Therefore, when evaluating a 
child with joint-related complaints, it is crucial to main-
tain a high level of suspicion for a JIA diagnosis, which 
often relies on the physician’s experience.

Not surprisingly, the median time from the first 
detected clinical manifestations to a JIA diagnosis 
remains between 4 and 5 months worldwide, with no 
clear trend toward reduction of such delay [8, 17].

Experiences from developed countries suggest that 
the accumulation of diagnostic delays often arises from 
the time taken to refer patients to PR after their ini-
tial encounter with healthcare providers [8, 9]. Prompt 
referral is essential, as evidence supports the concept 
that early diagnosis and treatment lead to better clinical 
outcomes [5, 6, 10, 11, 18]. Furthermore, early initiation 
of systemic treatments may have protective effects in 
patients with JIA-related uveitis by preventing local dis-
ease progression, reducing complications, and minimiz-
ing the need for topical steroids [19].

Similarly, there is substantial evidence supporting the 
benefit of early recognition and treatment of patients 
with rheumatoid arthritis (RA) [20–22]. The first struc-
tured effort to develop recommendations for the early 

Table 2  Logistic model presentation. MTP: metatarsophalangeal 
joints; MCP: metacarpophalangeal joints
Variable Rounded 

Estimate
Estimate 95% 

CI 
Lower

95% 
CI 
Upper

P 
Value

(Intercept) -4 -4.35 -6.48 -2.22 0.00

Joint type: large 2 2.46 1.37 3.55 0.00

Daily symptoms 1 0.89 -0.17 1.94 0.10

Joint swelling 2 1.81 1.00 2.63 0.00

Activity as precipi-
tating factor

-1 -0.68 -1.54 0.19 0.13

Positive MTP/MCP 
squeeze test

1 0.85 -0.32 2.02 0.16

Normal bending 
of interphalangeal 
joints of the hands

-1 -0.86 -2.39 0.68 0.28

Morning limping 
and/or stiffness

1 0.96 0.12 1.80 0.03

Presence of sacro-
iliac tenderness

1 1.04 -0.31 2.39 0.13

MTP Metatarsophalangeal joints, MCP Metacarpophalangeal joints

Table 3  Measures corresponding to each score value
Score Sensitivity Specificity Predicted 

probability 
of JIA

PPV NPV

0 1.00 0.19 0.00 0.21 1.00

1 1.00 0.38 0.01 0.26 1.00

2 0.97 0.59 0.02 0.34 0.99

3 0.95 0.71 0.05 0.41 0.98

4 0.87 0.83 0.12 0.53 0.97

5 0.66 0.93 0.27 0.67 0.93

6 0.54 0.96 0.50 0.75 0.91

7 0.16 1.00 0.73 1.00 0.85

8 0.07 1.00 0.88 1.00 0.83

9 0.00 1.00 0.95 NaN 0.82

10 0.00 1.00 0.98 NaN 0.82
PPV Positive predictive value, NPV Negative predictive value, NaN Not a number

Fig. 3  A the scoring system. B the score distribution in our cohort
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referral of patients suspected of having RA dates back to 
the early 2000s, stemming from a systematic review com-
bined with expert consensus [20]. Subsequently, further 
attempts have been made [23]. The experience of early 
arthritis clinics in adult rheumatology has further vali-
dated the benefits of early diagnosis and treatment [21, 
22].

Several limitations affect this study. First, the setting: 
the research was conducted at a pediatric referral center 
rather than in a primary care office. Moreover, without 
external validation, it is difficult to confirm the robust-
ness and reliability of the model across different contexts. 
Indeed, both the training and initial internal validation 
data may not fully capture the wide range of clinical sce-
narios that could occur in real-world settings, leading to 
spectrum bias. Although our findings are consistent with 
epidemiological data [24], it should also be acknowledged 
that the high frequency of Oligoarticular JIA observed 
in our cohort may influence the model’s ability to screen 
for other JIA subcategories. Specifically, using fever as 
an exclusion criterion means our screening strategy is 
unlikely to identify systemic JIA/Still’s disease; therefore, 
patients with fevers and arthralgia/arthritis should be 
referred urgently for in-hospital evaluation, with rheu-
matologic assessment considered as well, regardless of 
their screening easyJIA score. Another limitation, in cer-
tain settings, could be the adoption of a cutoff of 3 points, 
which tolerates a higher number of non-JIA referrals 
(false positives) compared to a cutoff of 4; however, we 
have provided all the necessary data to allow the choice 
of cutoff to be tailored to the characteristics of each work 
setting (Table 3). Additionally, this score has not been 
validated for referral of patients suspected of having 
systemic JIA/Still’s disease. Although data missingness 
has been properly addressed under the assumption of 
MCAR/MAR, the mixed design of the study (retrospec-
tive and prospective enrollment) may limit the certainty 
of this notion.

On the other hand, the study has notable strengths. 
Excluding patients with fever results in a more homoge-
neous cohort, leading to more generalizable findings. The 
authors firmly believe that these patients warrant dedi-
cated pathways; indeed, the presence of fever alongside 
arthralgias should be carefully investigated in an appro-
priate setting. The variable selection process using the 
bootstrap approach and LASSO technique reduces the 
risk of overfitting and enhances the model’s adaptabil-
ity to different settings. Furthermore, the combination 
of specific medical history details and straightforward 
maneuvers offers significant advantages. Indeed, this tool 
is intended for pediatricians and other healthcare provid-
ers who may encounter patients with suspected non-sys-
temic JIA and likely do not require specialized training.

JIA diagnosis can be challenging primarily due to the 
absence of pathognomonic signs or definitive diagnostic 
tests. Therefore, early recognition of these patients and 
prompt treatment are crucial for achieving better out-
comes. In this context, it is essential to promote educa-
tional programs at the primary care level and establish 
referral guidelines to facilitate access to pediatric rheu-
matology centers. Among the available tools for muscu-
loskeletal assessment, the pGALS (paediatric Gait, Arms, 
Legs and Spine) should be mentioned as a simple and 
quick method for musculoskeletal screening in children 
[25]. Although not specifically designed as a screening 
tool for non-systemic JIA patients, its implementation 
during routine visits could further support physicians in 
differentiating normal from abnormal joints.

In this study, we presented and internally validated a 
simple, time-efficient scoring system designed to assist 
clinicians in the early referral of patients suspected of 
having non-systemic JIA. It is highly recommended to 
validate this score system in larger cohorts and within 
primary care settings. This would ensure its broader 
applicability, accuracy, and reliability in real-world clini-
cal environments, while identifying potential limitations 
or areas for improvement to establish and potentially 
increase its overall validity.
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