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Abstract
Introduction  Timely referral in Rheumatoid Arthritis (RA) is critical for early diagnosis and initiation of treatment, 
which are crucial to improve patient outcomes and limit radiographic progression. Optimized referral criteria, whether 
applied by clinicians or healthcare artificial intelligence systems, can facilitate faster and more accurate decisions 
regarding patient assessment by a Rheumatologist. Despite this need, a validated and widely adopted referral tool for 
RA is still lacking.

Objective  To compile and analyse all available RA referral criteria since January 2001 until October 2023.

Methods  We searched PubMed, Scopus and Web of Science in the considered period, using a defined set of strings. 
Studies were only included if they provided RA referral criteria or Inflammatory/Early Arthritis criteria directed at RA 
diagnosis.

Results  We identified 19 publications. Most include symptoms in referral criteria, either arthralgia or stiffness (63%) 
and only 16% considered constitutional symptoms such as fever, fatigue or weight loss. However, the most prevalent 
criteria for referral is swollen joints (79%), while tender joints are included in 63% and squeeze test assessment in 33%. 
Regarding laboratory tests, rheumatoid factor is considered in 53% of referral criteria, while ACPA in 32%. Nearly half of 
the referral criteria consider inflammatory markers (CRP and/or ESR). Family history is present in 21% of the cases.

Discussion  Published RA referral criteria encompass several components (symptoms, signs, laboratory and family 
history), but none were validated in a large cohort of patients. The vast majority, were either part of recommendations, 
published guidelines or based in expert opinion. There is an unmet need for evidence-based validated RA referral 
criteria.

PROSPERO register  CRD42024499423.
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Introduction
Referral criteria for Rheumatoid Arthritis (RA) are use-
ful for early disease diagnosis and treatment, which leads 
to better disease outcomes [1]. Some studies suggest bet-
ter outcome for patients early referred (within 3 months) 
to Rheumatology appointments, which seems to lead to 
less frequent orthopaedic surgery [2] and more frequent 
prolonged (≥ 1 year) drug-free remission [3]. Compared 
to early referral patients those referred beyond 12 weeks 
had a higher rate (1.3-fold) of radiographic progression 
[3]. Nevertheless there is a lack of a validated tool for 
referring patients with early arthritis [4, 5]. Primary care 
seems to be a major contributor to overall delays between 
symptom onset and the first rheumatology visit, since 
general practitioners (GP) have barriers in identifying 
patients with early RA due to often non-specific nature 
of symptoms [6]. Patient delay (including acute persistent 
symptoms vs. palindromic insidious symptoms, usage of 
alternative therapies and over-the-counter drugs) and 
hospital delay are other relevant contributors [6].

It is possible that in a near future Artificial Intelligence 
will be useful in doing part of clinical work and patient 
evaluation [7]. A good algorithm might provide a more 
accurate pinpointing of a potential pathology, helping 
diagnosis. If RA referral criteria are effective, they would 
allow either the clinician or the AI machine to adequately 
propose the RA diagnosis in a high proportion of cases, 
based in clinical history and physical examination data 
and/or retrieval of already existing demographic and 
clinical data.

The objective of this systematic review is to compile 
and analyse all available RA referral criteria since the year 
2001.

Methods
Search criteria
PICO (problem, intervention, comparison, outcome) 
process and PRISMA 2020 Checklist [8] were used 
to help elaborate this review. We searched PubMed, 
Scopus and Web of Science databases to identify any 
article published after 1st of January 2001 until the 
24th and 25th October 2023 when the search was per-
formed, using the following strings:

The search criteria, eligibility and exclusion criteria 
were established before the literature search was per-
formed and any data extracted. An EMBASE search 

was initially registered in PROSPERO protocol, but 
due to subscription availability at the academic centre 
it was replaced by Scopus.

Eligibility criteria
Studies were only included in this review if they 
provided Rheumatoid Arthritis referral criteria or 
Inflammatory / Early Arthritis criteria directed at RA 
diagnosis. There was no language restriction.

Exclusion criteria
Studies with generic referral criteria to Rheumatology 
or a full range of diseases without specific RA-directed 
criteria were not included, as they are not disease spe-
cific. Studies involving only patient self-report ques-
tionnaires were not included as they are more directed 
towards patient than clinician assessment. In addition, 
studies concerning screening for the general popula-
tion with/without observation of patients by Rheu-
matologists, before any GP observation, were also not 
included as they are not in the scope of this review.

Paper identification and selection
Two reviewers, a consultant Rheumatologist and a GP 
trainee, independently selected articles based on title 
and abstract. Articles were selected blindly and indepen-
dently using Rayyan Professional online software. After 
this initial screening, an online videoconference was per-
formed to confirm the inclusion or exclusion of articles 
with diverging opinions based on the first selection. To 
resolve disagreements between reviewers, both would 
read revaluate the abstract and if necessary the full article 
was retrieved for further enquiry. After this first selection 
process, the retrieval of the full articles was performed, 
with subsequent selection based on the entire article 
content. This was done independently by both review-
ers using Rayyan Professional. After this second selec-
tion, another online videoconference was performed to 
confirm selection results. A search using the references 
present in the selected articles allowed inclusion of four 
additional articles for this review.

Evaluation of observational studies and guidelines
ROBINS-I (Risk Of Bias In Non-randomised Studies - of 
Interventions) [9] was used to evaluate bias in observa-
tional studies, while AGREE II (Appraisal of Guidelines 

PubMed “inflammatory arthritis“[All Fields] OR “arthritis, rheumatoid“[MeSH Terms] 
OR “rheumatoid arthritis“[All Fields] OR “early arthritis“[All Fields]

AND “early referral*“[All Fields] OR “reducing delay*“[All 
Fields] OR “referring patient*“[All Fields] OR “patient 
referral“[All Fields] OR “early diagnos*“[All Fields]

Filter: Humans
Scopus TITLE-ABS-KEY ( "inflammatory arthritis" OR "rheumatoid arthritis" OR "early 

arthritis" )
AND TITLE-ABS-KEY ( "early referral*” AND patient*)

Web of 
Science

“inflammatory arthritis“(Topic) OR “rheumatoid arthritis“(Topic) OR “early 
arthritis“(Topic)

AND “early referral*“(Topic) OR “reducing delay*“(Topic) OR 
“referring patient*“(Topic) OR “patient referral“(Topic)
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for Research and Evaluation) [10] instrument as applied 
to assess the quality of clinical guidelines. The ROBINS-
I tool assesses risk of bias across seven key domains: 
confounding, selection of participants, classification of 
interventions, deviations from intended interventions, 
missing data, measurement of outcomes, and selection of 
the reported result. Each domain was judged by two inde-
pendent reviewers as having low, moderate, serious, or 
critical risk of bias, or noted as having insufficient infor-
mation, with disagreements resolved through discussion. 
(Fig. 1) AGREE II consists of 23 items organized within 
six domains, each capturing a specific aspect of guide-
line quality rated on a seven-point scale from 1 (strongly 
disagree) to 7 (strongly agree): scope and purpose, stake-
holder involvement, rigor of development, clarity of pre-
sentation, applicability, editorial Independence. A quality 
score was calculated for each of the six domains, which 
were independently scored by two independent review-
ers. Domain scores were calculated by summing all the 
scores of items in that domain and then representing the 
total as a percentage of the maximum possible score for 
that specific domain.

Data collection
After article selection, one reviewer (JMD) collected data 
from each selected article. In order to obtain and confirm 
relevant data, focus was given on unambiguous referral 
criteria that could be applied to a general population, 

avoiding local idiosyncrasies. All criteria from each arti-
cle were collected, with the most frequent ones grouped 
as symptoms, signs, laboratory, and family history. No 
automation tools were used to collect data and no soft-
ware was used to extract data from figures. No articles 
required translation into another language to enable data 
collection. There were no multiple reports corresponding 
to a single study.

Results
The selection criteria in the initial search strategy allowed 
the identification of 560 references from PubMed, Scopus 
and Web of Science. We excluded 123 duplicates, leav-
ing 437 papers to be screened. Of those in total 422 were 
excluded by both reviewers since they were not within 
the scope of this review and/or had absence of RA refer-
ral criteria in the text. Four articles were included by cita-
tion search. In total we identified and selected 19 papers 
since 2001 until 2023 (incomplete year) (Fig.  1). More 
than half (53%) of the analysed criteria were specifically 
directed at RA, while the remainder used the term early 
arthritis or inflammatory arthritis, but having as the main 
objective, to target RA. Two articles considered spondy-
loarthritis as well as RA, but allowing the differentiation 
between both diagnoses. Little over half of the selected 
articles were guidelines (10; 53%), of which half were evi-
dence-based. The 9 remainder studies were observational 
with high variability in the design, criteria and number 

Fig. 1  PRISMA flow diagram
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of patients included. Most (7 out of 9) of these observa-
tional studies were published in the last decade.

All included guidelines scored more than 50% on the 
AGREE II instrument subscale methodology. Table  1 
presents quality scores of these guidelines, the scores on 
all subscales of the AGREE II instrument. There was vari-
ability in the domains that were effectively addressed by 

the guidelines, especially rigour of development, appli-
cability and editorial independence. Among the included 
observational studies, the risk of bias as assessed using 
the ROBINS-I tool, was rated as low in three studies and 
moderate in eight (Fig. 2).

In order to improve systematization and enhance 
the objectiveness of the analysis we divided results into 

Table 1  Scores on all subscales of the AGREE II instrument of the selected guidelines. Results are presented in percentages
Scope and 
purpose

Stakeholder 
involvement

Rigour of 
development

Clarity of 
presentation

Applicability Editorial 
independence

Over-
all

Diagnosis of early rheumatoid 
arthritis: what the on-specialist 
needs to know.

95,2 61,9 36,7 90,5 25,0 14,3 57,1

Are early arthritis clinics 
necessary?

76,2 61,9 53,1 81,0 32,1 85,7 57,1

EULAR recommendations for the 
management of early arthritis: 
report of a task force of the 
European Standing Committee 
for International Clinical Studies 
Including Therapeutics (ESCISIT)

95,2 76,2 87,8 95,2 57,1 92,9 85,7

Management of rheumatoid 
arthritis: summary of NICE 
guidance.

100,0 95,2 100,0 100,0 92,9 100,0 100,0

Quality-of-care standards for early 
arthritis clinics

95,2 76,2 77,6 85,7 64,3 50,0 71,4

2016 update of the EULAR rec-
ommendations for the manage-
ment of early arthritis

100,0 95,2 98,0 100,0 85,7 100,0 100,0

EULAR definition of arthralgia 
suspicious for progression to 
rheumatoid arthritis

100,0 90,5 89,8 81,0 42,9 92,9 85,7

City and Hackney Rheumatology 
Guidelines for Early Inflammatory 
Arthritis

100,0 71,4 28,6 90,5 42,9 35,7 57,1

Fig. 2  Results of ROBINS-I assessment for all included observational studies
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symptoms, objective examination, laboratory tests and 
family history. Those were the most common variables 
found in the articles retrieved.

Most of the analysed published criteria include symp-
toms, either arthralgia or stiffness (Table 2). The arthral-
gia criterion mostly concerned hands and/or feet, while 
in some studies this criterion considered any joint. Stiff-
ness varied between 30 and 60  min of minimum dura-
tion. Either arthralgia or stiffness were considered in 
almost two thirds (63%) of the analysed criteria and also 
in almost two thirds of the criteria both were simultane-
ously considered (63%). Only 16% of the criteria consid-
ered constitutional symptoms such as fever, fatigue or 
weight loss (Table 3).

Most criteria (79%) include swollen joints (with a vari-
able minimum number between 1 and 3), that being the 
most prevalent criteria for referral. None of the crite-
ria used ultrasonography or other imaging modality for 
synovitis assessment, being defined according to clinical 
examination alone. Tender joints are included in almost 
two thirds (63%) of referral criteria, with squeeze test 
mentioned as a possible modality of assessment in little 
under a third (32%) of these criteria.

Regarding laboratory tests rheumatoid factor was a cri-
teria in almost half (53%) of referral criteria, while ACPA 
were used in nearly one third (32%). It is worth noting 
that no criteria previous to 2009 have ACPA as referral 
criterion and all those who suggest ACPA also suggest 
rheumatoid factor. Nearly half of the studies (47%) con-
sider inflammatory markers (CRP and/or ESR) as criteria.

Family history is only considered in little above one 
fifth (21%) of the criteria.

Behind these criteria, two studies refer to paraesthesia 
of the hands (only one mentions carpal tunnel syndrome 
specifically) and other two consider the circadian rhythm 
of the symptoms. Only one study considered NSAID 
response and another study went as far as to determine 
the most commonly affected joints: 2nd and 5th metacar-
pophalangeal (MCP), 2nd and 3rd proximal interphalan-
geal (PIP) and wrists.

Other variables used were symmetry, paraesthesia, and 
other functional inquiries (fist clenching, shaking hands, 
for example).

Discussion
More than two decades ago, Rheumatology practice 
faced the emergence of early arthritis clinics, which 
played a pivotal role in the early detection and treat-
ment of rheumatic diseases. However the clinical land-
scape has evolved significantly since then. Increased 
awareness among GPs [28] and patients [29] combined 
with the widespread availability of online information, 
has empowered an increasingly technologically literate 
population. While early diagnosis and treatment remain 

essential [1], advancements in healthcare-oriented algo-
rithms and AI provide new opportunities to support clin-
ical decision-making [30]. 

These changes prompt a reconsideration of the need 
for dedicated early arthritis clinics, as general rheumatol-
ogy clinics with optimized referral systems and improved 
patient access may serve as a more viable alternative.

The ROBINS-I assessment showed a predominantly 
moderate risk of bias for most articles included in this 
review, with a low risk in three articles. The AGREE II 
instrument allowed the verify that the scope and pur-
pose, clarity of presentation and stakeholder involvement 
of the included articles was generally very high, while 
applicability, rigour of development and editorial inde-
pendence had more varied results.

Good referral criteria are essential for the early identi-
fication of rheumatoid arthritis (RA) and timely clinical 
decision-making. Although various referral criteria for 
RA exist, few have been validated in large, multinational 
patient cohorts. Most available criteria are based on 
expert opinions, recommendations, or guidelines rather 
than evidence-based validation. This highlights the press-
ing need to establish validated referral criteria for RA.

Our review suggests that certain symptoms, such as 
arthralgia and morning stiffness, should be prioritized, as 
they are more specific than constitutional symptoms like 
fatigue, fever, or weight loss. While features such as sym-
metry, paraesthesia, and functional limitations may pro-
vide additional information, they are seldom included in 
referral criteria and may compromise specificity. Defin-
ing which joints to focus on is crucial, with particular 
attention to the hands and feet, including metacarpo-
phalangeal (MCP), proximal interphalangeal (PIP), and 
metatarsophalangeal (MTP) joints.

Morning stiffness, a key symptom, requires standard-
ization regarding its duration (e.g., 30–60 min) for inclu-
sion in referral criteria. Among objective criteria, swollen 
and tender joint identification remains vital. Improving 
GP training — both pre-graduate and post-graduate —
can address challenges in arthritis recognition. Simple 
tools like the squeeze test may enhance diagnostic accu-
racy, though further refinement is needed.

Laboratory tests, such as erythrocyte sedimenta-
tion rate (ESR) and C-reactive protein (CRP), are widely 
accepted as part of referral criteria due to their low cost 
and accessibility. Autoantibodies, such as anti-citrulli-
nated protein antibodies (ACPA) and rheumatoid factor 
(RF), have become more widely available and are now 
considered essential components of referral criteria [31]. 
These tests can be seamlessly integrated into automated 
algorithms, leveraging digital health systems to support 
clinicians.

Family history, although not part of current RA clas-
sification criteria, is gaining attention in recent literature 
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due to the genetic component of RA, with individuals 
with first-degree relatives with RA having a 4.52-fold 
(95% CI 3.98, 5.12) increased risk of disease [32, 33]. 
Future advancements in affordable genetic analysis may 
further underscore the importance of family history in 
referral criteria. While some patients might be able to 
accurately know what type of arthritis affects a family 
member, digital health systems could facilitate access to 
such information, enabling its incorporation into diag-
nostic algorithms.

Imaging plays a crucial role in the diagnosis and man-
agement of RA, contributing to the detection of inflam-
mation, structural damage, disease activity and even 
predicting outcome and response to treatment, progres-
sion and remission [34]. Common radiographs could 
enhance the specificity of referral criteria, identifying 
erosions and allowing the application of radiographic 
scores. AI may contribute to increase specificity of refer-
ral criteria by automated retrieval of existing radiograph 
images of hand and feet of patients and even AI image 
analysis towards erosions and radiographic scores [35]. 
However, modalities like ultrasonography and MRI are 
superior in detecting synovitis before structural dam-
age occurs, but remain limited in accessibility within 
primary care settings. In some regional and national set-
tings, the timing of imaging studies prior to rheumatol-
ogy referral can represent a practical limitation in current 
clinical practice. Until these technologies become more 
universally available, referral criteria will rely primarily 
on symptoms, objective findings, and laboratory results.

Despite efforts to ensure a comprehensive search, 
there remains a possibility that relevant studies were 
not identified due to being indexed elsewhere, or due to 
variations in indexing across databases or the use of alter-
native terminology not captured by our search strategy. 
To strengthen the robustness of the review, two review-
ers with complementary clinical perspectives — Rheu-
matology and General Practice — independently assessed 
study inclusion and exclusion. While this approach 
increases the breadth and depth of interpretation, it also 
introduces potential for subjective variation in the appli-
cation of criteria. We addressed this by conducting joint 
discussions and evaluations of each abstract and article 
at two different time points, which we believe helped to 
reduce inconsistency. Additionally, some data extraction 
was performed manually, which inherently carries a risk 
of human error, although efforts were made to minimize 
inaccuracies through careful cross-checking.

Validated referral criteria for RA must integrate mul-
tiple components: symptom-based criteria, clinician-
dependent objective criteria, laboratory and imaging 
data. Digital tools and AI can streamline the referral pro-
cess by automating data collection, analysis, and integra-
tion [36]. By incorporating patient-reported symptoms, 

Sy
m

pt
om

s 
O

bj
ec

tiv
e 

ex
am

in
at

io
n

La
bo

ra
to

ry
 te

st
s 

Pu
b-

lic
a-

tio
n 

ye
ar

A
rt

ic
le

 ty
pe

RA
/ 

EA
/ 

IA

A
rt

hr
al

gi
a

St
iff

ne
ss

Co
ns

ti-
tu

tio
na

l 
sy

m
pt

om
s

SJ
TJ

Sq
ue

ez
e 

te
st

RF
A

CP
A

ES
R

CR
P

Fa
m

-
ily

 
H

is
-

to
ry

Pr
io

rit
isi

ng
 re

fe
rr

al
s o

f i
nd

iv
id

ua
ls 

at
-r

isk
 o

f R
A:

 g
ui

da
nc

e 
ba

se
d 

on
 re

su
lts

 o
f 

a 
10

-y
ea

r n
at

io
na

l p
rim

ar
y 

ca
re

 o
bs

er
va

tio
na

l s
tu

dy
. [

26
]

20
22

O
bs

er
va

tio
na

l
RA

ye
s

no
no

no
no

no
ye

s
ye

s
no

no
no

Cl
in

ic
al

 fe
at

ur
es

 o
f p

at
ie

nt
s w

ith
 h

an
ds

 a
rt

hr
al

gi
a 

re
fe

rre
d 

fro
m

 p
rim

ar
y 

ca
re

 
ph

ys
ic

ia
ns

 to
 rh

eu
m

at
ol

og
ist

s: 
A 

co
ho

rt
 st

ud
y 

[2
7]

20
23

O
bs

er
va

tio
na

l
RA

ye
s

ye
s

no
no

ye
s

ye
s

no
no

no
no

ye
s

Ta
bl

e 
2 

(c
on

tin
ue

d)

 



Page 8 of 9Madruga Dias et al. BMC Rheumatology            (2026) 10:8 

enhanced GP training, and accessible laboratory and 
imaging data, referral systems can ensure earlier and 
more accurate diagnosis. Optimizing referral criteria and 
embracing technological advancements will ultimately 
improve patient outcomes and drive the future of rheu-
matology practice.
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