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Abstract

Timely diagnosis and referral of rheumatic and musculoskeletal diseases (RMDs) remain challenging in primary care, with
substantial diagnostic delays and a high proportion of rheumatology referrals involving patients without inflammatory rheu-
matic disease. To examine the diagnostic trajectory of patients presenting with RMD-related complaints, we conducted a
scoping review. We defined the diagnostic trajectory as the sequence of diagnostic considerations, investigations, management
decisions, and referrals from first presentation to diagnosis or specialist referral. Across 47 included studies, early presenta-
tions were heterogeneous and non-specific, often leading to repeated consultations and diagnostic revisions. The underlying
condition was frequently not suspected initially, requiring multiple visits before it was considered. General practitioners
demonstrated reasonable knowledge of inflammatory features, but documentation of these features in routine electronic health
records was often incomplete. Laboratory and imaging investigations were widely used and strongly influenced decision-
making, functioning as objective gatekeeping tools for referral despite limited diagnostic yield. Marked variation was found
between countries in referral patterns and investigations used, suggesting an important role for healthcare system structure
in shaping diagnostic trajectories. The evidence base was constrained by predominantly narrow disease-specific populations
and few studies capturing the full diagnostic pathway from primary care presentation to specialist diagnosis.Overall, our
findings indicate that delayed diagnosis of RMDs reflects knowledge gaps, the ambiguity of early disease, and reliance on
objective investigations. Efforts to improve clinical decision-making for early diagnosis and timely referral require consid-
eration of the non-specific, early-stage nature of RMDs in primary care, longitudinal clinical information, and differences
between healthcare systems.

Keywords Diagnostic trajectory - Epidemiology - Population health - Primary care - Referral - Rheumatic and
musculoskeletal diseases

Introduction

Rheumatic and musculoskeletal diseases (RMDs) account
for more years lived with disability than any other disease
group worldwide [1], and substantially impact patients’
) ) L . quality of life [2]. They are also the most common reason
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resulting in delayed treatment initiation, the occurrence of
otherwise preventable joint damage, and patients’ loss in
quality of life [5, 6].

Diagnostic delays in RMDs are well documented and
exceed recommended timeframes for conditions such as
rheumatoid arthritis (RA) (6—12 months) [7-10], spon-
dylarthritis (SpA) (5-8 years) [11-15], and fibromyalgia
(3-6 years) [16—19]. A substantial portion of this delay
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arises within primary care, which operates in a low-prev-
alence, high-uncertainty environment. Musculoskeletal
(MSK) complaints are highly prevalent, constituting around
10-20% of all general practitioner (GP) visits [3, 20-22],
yet inflammatory rheumatic diseases (IRDs) are rare. On
average, a GP encounters just one new case of RA per year
[23-25]. Because IRD diagnosis is largely based on clini-
cal symptoms rather than definitive tests [26], recognizing
early inflammatory patterns requires experience that is inher-
ently limited. Not surprisingly, gaps in GP knowledge and
awareness of IRDs have been reported [27-29]. At the same
time, advances in early and targeted treatments have mark-
edly improved outcomes for IRDs [30, 31], reinforcing the
importance of prompt recognition and referral. This dual
pressure, avoiding missed IRD diagnoses while managing
a high volume of MSK complaints, has contributed to high
rheumatology referral rates, with up to half of referrals to
rheumatology involving patients without an IRD [32-35].
These high referral rates may not be sustainable. Some refer-
rals do not result in specialist treatment and may involve
additional consultations before patients are directed to more
appropriate care pathways. Simultaneously, high refer-
ral rates burden rheumatology outpatient clinics, a burden
which is especially concerning considering rheumatologist
shortages in many countries [36—38].

In response, numerous guidelines and tools have been
developed to improve diagnostic accuracy and referral
efficiency. These include national and international recom-
mendations for the early recognition of RMDs [26, 39-41]
and decision-support tools to assist GPs in identifying
patients who warrant referral [42—46]. The usefulness of
these tools, however, relies on a detailed understanding of
how patients are currently assessed and managed in primary
care, including potential bottlenecks within this diagnostic
process and the extent to which diagnostic pathways differ
between healthcare systems. Yet, the diagnostic process in
primary care remains insufficiently understood. Previous
reviews have focused on diagnostic delay [47], the per-
formance of decision-support or triage tools [48, 49], or
the early management of specific inflammatory diseases
[27, 50]. As a result, little is known about whether shared
diagnostic patterns exist across RMDs that could support
disease-agnostic approaches to clinical decision-making in
primary care. More broadly, a comprehensive understand-
ing of the diagnostic trajectory — defined as the sequence
of diagnostic considerations, investigations, management
decisions, and referrals from first presentation to diagnosis
or specialist referral for patients with RMD-related com-
plaints—is lacking.

To our knowledge, this is the first review to examine the
diagnostic trajectory in patients presenting with RMD-
related complaints in primary care. The objectives were to
(1) summarize current knowledge on diagnostic trajectories
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in primary care; (2) identify knowledge gaps relevant to
improving care; and (3) highlight potential bottlenecks
where tools may enhance diagnostic timeliness and referral
efficiency.

Methods

We conducted a scoping review in accordance with the
PRISMA-ScR guidelines [51], (Supplementary Section S1).
The protocol of this review was prospectively published on
the Open Science Framework (OSF) [52].

Eligibility criteria

We included quantitative studies investigating the diag-
nostic trajectory of patients presenting with RMD-related
complaints in primary care. The scope of this review
encompassed inflammatory RMDs (e.g., RA, polymyalgia
rheumatica (PMR), SpA), osteoarthritis (OA), gout, fibro-
myalgia, and undifferentiated MSK complaints in which an
underlying IRD may be considered during the diagnostic
process. This approach captures the broader population of
patients in whom IRDs may be suspected. Studies focusing
exclusively on non-rheumatic RMDs outside this scope were
excluded.

Eligible studies were required to report on the diagnostic
process in primary care, including diagnostic considerations,
investigations, management decisions, or referrals conducted
by the GP. By design, we included longitudinal or cross-
sectional analysis of electronic health records (EHR) data or
surveys. Studies reporting solely on prevalence, incidence,
or the demographic distributions (age, sex) of diseases were
excluded, as were qualitative studies. Only peer-reviewed
articles published in English or Dutch were eligible.

Information sources & search strategy

We searched PubMed/MEDLINE, Embase (Elsevier), and
Web of Science from inception to March 26, 2024. The
Cochrane Database was excluded because it primarily
focuses on clinical trials and systematic reviews, both of
which are not of interest to our research question. To capture
grey literature, we screened the references of national and
international clinical guidelines (EULAR, ACR, NICE, and
NHG guidelines) on the management and diagnosis of IRDs,
gout, OA, and FM. Additionally, we employed both ascend-
ancy (reference lists of included articles) and descendancy
(studies citing included articles) citation tracking to identify
further relevant publications. Search strategies were devel-
oped in collaboration with a medical information special-
ist (E. van Gaalen) from the Walaeus library of the Leiden
University Medical Center (Supplementary Section S2). To
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avoid overlooking relevant evidence, the search was delib-
erately kept broad.

Selection and extraction process

All search results were imported into Rayyan [53], where
duplicate articles were removed. Screening was conducted
using the same platform in two stages: title/abstract screen-
ing followed by full-text review. Data extraction was carried
out using predefined Microsoft Excel forms. To ensure con-
sistent application of the eligibility criteria, a pilot screening
of 100 randomly selected abstracts was conducted indepen-
dently by two reviewers (GG & RK), both medical doctors,
using the predefined eligibility criteria, reaching a 93%
agreement rate. Discrepancies were discussed and resolved
by consensus, leading to minor refinements in the eligibil-
ity criteria. Subsequently, three reviewers (GG, TO, LC)
independently reviewed all remaining titles and abstracts.
All disagreements were discussed with the senior reviewer
(RK) and resolved. Full-text screening and data extraction
were performed by a single reviewer (GG), with uncertain-
ties resolved in consultation with the senior reviewer (RK).

Results

After removal of duplicates, the literature search yielded
7,430 records which were screened at the title/abstract
level. Of these, 105 were assessed in full text, resulting in
20 included studies. The grey literature search yielded an
additional 23 articles for full-text screening, of which 7 were
included. Citation tracking (ascendancy and descendancy)
of these 27 studies identified 38 articles for full-text review,
resulting in 20 additional inclusions (Fig. 1). In total, 47
studies were included examining the diagnosis, management
or referral of patients presenting with potential RMDs in
primary care.

The geographical distribution of included studies is
shown in Figs. 2A and 3, with the majority conducted in
high-income countries, mainly in Europe (66%). Temporal
trends are presented in Fig. 2B, showing that most studies
are published after 2009 (62%). Two main methodologi-
cal approaches were identified: 25 studies used GP surveys
[29, 54-77], and 19 studies analyzed EHR data, including
4 prospective [78—81] and 15 retrospective studies [82-97].
Three studies combined survey and EHR data, using either a

[ Identification of studies via databases [ Identification of studies via other methods }
—
Records identified from Grey Literature:
c NICE Guidelines (n=2,047)
5} . y o "~
= Records identified from: - EULAR Guidelines (n=1,713)
3 PubMed/MEDLINE (n=4,535) Records removed before screening: NHG Guidelines (n=593)
P X ; » Duplicate records removed ACR Guideli =414
£ Embase (Elsevier) (n=3,831) (n=3,487) uidelines (n=414)
H Web of Science (n=2,551)
] Records identified from Citation Tracking:
Ascendancy search (n=644)
i Descendancy search (n=1,110)
—
Records screened
(n=7,430)
Reports sought for retrieval . _ Reports sought for retrieval o .
2 (n=107) Reports not retrieved (n=2) (n=62) Reports not retrieved (n=1)
=
[}
: | !
o
@ Reports excluded (n=34):
P Reports excluded (n=85): T O Not conducted in primary care
E:e_;:oorés) assessed for eligibility L | O Focus on diagnostic delay (n=26) Re_%o1rts assessed for eligibility n=9)
a [J Interventions to improve referral (n=61) [0 Out-of-scope diseases (n=6)
(n=21) [0 Focus on post-diagnostic phase
[0 Out-of-scope diseases (n=12) (n=6)
[J Prediction of disease development [0 Review articles (n=4)
(n=11) [0 Prediction of disease development
[0 Incidence/prevalence only (n=7) (n=4)
[0 Not conducted in primary care (n=5) [0 Interventions to improve referral
v [J Other reasons (n=3) (n=3)
[0 Other reasons (n=2)

Reports of included studies

(n=47)

Fig.1 PRISMA flow diagram for article identification, screening
and inclusion. Records were identified through database searches
(PubMed/MEDLINE, Embase (Elsevier), and Web of Science),
grey literature searches of international and national guidelines
(NICE, EULAR, NHG, and ACR guidelines), and citation tracking

using backward and forward searching approaches. Abbreviations:
ACR, American College of Rheumatology; EULAR, European Alli-
ance of Associations for Rheumatology; NHG, Nederlands Huisart-
sen Genootschap (Dutch College of General Practitioners); NICE,
National Institute for Health and Care Excellence
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A: Geographical distribution of studies across diseases categories
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Fig.2 Distribution of the evidence base across disease categories.
A shows the geographical distribution of included studies by disease
category, while B demonstrates how this evidence base has evolved
over time. Abbreviations: EHR, electronic health record; GP, general

B: Evolution of evidence base over time
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MSK, musculoskeletal; OA, osteoarthritis; PMR, polymyalgia rheu-
matica, GP: General practitioner, EHR: Electronic Health record
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Fig.3 Countries represented in the included studies. The map shows the number of included studies originating from each country. For the mul-
tinational study [60], only countries contributing at least 10 respondents were included

prospective [98, 99] or retrospective design [100]. A detailed
overview of study characteristics and findings is provided
in Table 1.

Results are presented according to key components of
the diagnostic trajectory, including initial diagnostic con-
siderations, use of diagnostic investigations, management
decisions, and referral patterns.

@ Springer

Diagnostic considerations

Among patients presenting with hand and wrist prob-
lems, 64% visited their GP only once. The most frequently
recorded diagnoses were OA (17%), tenosynovitis (16%),
and nerve entrapment (13%), with diagnostic revisions
happening in 37% of those with multiple visits [81]. In
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patients presenting with nonspecific arthritis, most cases
were mono-arthritis (88%), with the rest presenting with
oligo- or poly-arthritis (12%), of which one-third was sym-
metrical. Hand involvement was present in around one-
third of cases [88]. Most patients (60%) with non-specific
arthritis had a single consultation, whereas repeated con-
sultations were more common among those later diag-
nosed with RA [59, 88]. Among those patients eventually
diagnosed with RA, the condition was not considered at
the first consultation in 56% of cases, and 25% required
more than five visits before RA was considered a probable
diagnosis [59].

Survey data showed that GPs commonly identified small
joint swelling (91%), small joint pain (84 %), elevated eryth-
rocyte sedimentation rate (ESR) (84%), morning stiffness
(80%), and symmetrical joint swelling (78%) as key diagnos-
tic features of RA [29]. However, EHR-based studies showed
incomplete documentation of these features in routine prac-
tice. While joint pain (100%), symptom location (90%), and
swelling (80%) were commonly recorded, inflammatory
characteristics such as redness (48%), warmth (41%), and
morning stiffness (20%) were documented less often, and
symmetry of involved joints was almost never recorded [90,
91]. Large proportions of GPs reported that recognizing RA
in its earliest phase (80%) and distinguishing it from other
conditions (82%) are major challenges in diagnosing RA
[29].

For PMR, GPs most commonly reported using age > 50,
bilateral shoulder pain, elevated inflammatory markers,
response to glucocorticoids, muscle pain, morning stiffness,
and hip girdle pain as diagnostic features [64, 82, 87, 97].
While most GPs reported considering alternative diagno-
ses such as giant cell arteritis (80%), infection (66%), and
malignancy (55%) [64], documentation of such considera-
tions was present in only 22% of EHR cases [87], and imag-
ing to investigate differential diagnoses (other than giant cell
arteritis) was rarely performed [60].

Recognition of inflammatory back pain (IBP) features
varied. Commonly identified features included morning stiff-
ness (83-90%), insidious onset (60-80%), pain relieved by
NSAIDs (58-84%), symptom duration >3 months (73-78%),
age of onset <45 (71%), nocturnal pain (69-73%), pain
improved with exercise (50-71%), pain not relieved by rest
(39-45%), and alternating buttock pain (13-67%) [54, 55,
65]. Only 5% of GPs recognized all 8 IBP features, while
78% identified four to eight features [65]. Awareness of
SpA-associated conditions varied, including psoriasis (55%,
96%), inflammatory bowel disease (68%, 80%), uveitis (60%,
62%), and preceding urinary or gastrointestinal infections
(41%, 64%) [55, 65].

For gout, most (93%) GPs correctly identified septic
arthritis as the most important differential diagnosis to con-
sider in an acute hot, swollen joint [76].

In fibromyalgia, diagnosis often required multiple con-
sultations, with an average of 3.5 visits (range 1-12) from
first presentation with chronic pain until FM diagnosis
[72]. GPs most commonly associated FM with widespread
pain (73-94%), fatigue (73-92%), depressive symptoms
(69-80%), muscle weakness (53-75%), sleep disturbance
(56-80%), and headaches (46-65%) [69-71, 74, 75, T7].
Knowledge of tender points was limited, with an average
of 2.2 correctly positioned (out of 18) [68], and 63% report-
ing knowledge of only 1-6 tender points [74]. Misconcep-
tions about FM were also present, with some GPs incor-
rectly indicating elevated ESR and C-reactive protein (CRP)
(28%) [74] or localized pain (42%) [69] as features of FM.
GPs reported substantial uncertainty in diagnosing FM.
Between 40-61% had doubts about their diagnostic ability,
while 39-60% were confident in their ability to diagnose
FM [69, 72, 101]. Differentiating FM from other condi-
tions was particularly challenging, with up to 90% report-
ing difficulty [101], although one study found that 56% of
GP respondents were confident in distinguishing FM from
other diseases [69]. The most commonly considered alterna-
tive diagnoses included depression (84 %), hypothyroidism
(79%), RA (70%), PMR (71%), and systemic lupus erythe-
matosus (62%) [72].

Diagnostic investigations

Laboratory testing and imaging were frequently used as
part of the diagnostic process. In patients with nonspecific
and inflammatory arthritis, laboratory investigations were
ordered in 34-40% of cases, while imaging was used less
frequently (13%) [88, 90]. Among patients later diagnosed
with RA, the majority had undergone laboratory testing in
primary care (66-78%) [59, 91, 93], and a similar pattern
was observed among patients eventually referred to rheu-
matology, of whom 40% had prior laboratory testing [94].
The most commonly ordered tests were ESR, CRP, rheu-
matoid factor (RF), and complete blood count. Although
these investigations broadly aligned with GP-reported pref-
erences in surveys, real-world testing rates were lower than
anticipated based on survey responses [29, 67]. RF testing
was widely used and influenced clinical decision-making
and referral behavior of around 52-62% of GPs [29, 98, 99].
Both positive and negative RF results affected diagnostic
reasoning [98], with 32% of GPs indicating that a nega-
tive RF could exclude RA [99]. Despite this reliance, the
diagnostic yield of RF in primary care appeared limited: no
patients were diagnosed with RA or another IRD following
RF testing unless this diagnosis had already been suspected,
and only 4% of tested patients were later diagnosed with
RA [89].

Imaging was also frequently used, particularly in degen-
erative conditions, but was not always aligned with clinical
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need. Around 25% of GPs reported ordering radiography for
chronic knee pain, and there was no association between the
presence of OA and the decision to x-ray. Moreover, order-
ing imaging was associated with fewer alternative manage-
ment strategies [56]. In patients with hip complaints, imag-
ing (45%) and blood sampling (10%) were the most common
diagnostic investigations, and their number increased with
the number of visits [100].

In IBP, commonly ordered investigations included inflam-
matory markers (CRP/ESR: 61-91%), HLA-B27 (43-78%),
spinal/pelvic radiography (34-66%), and spinal/pelvic MRI
(8—47%) [54, 55, 65]. For PMR, inflammatory markers were
frequently requested (ESR 80-89%, CRP 40-88%) [58, 60,
64], and one-third of GPs reported excluding PMR if inflam-
matory markers were normal [64]. More extensive testing,
such as temporal artery biopsy, was less commonly per-
formed (10%) [58].

In 26% of patients with gout no serum uric acid was
recorded during follow-up [95]. While most GPs recognized
that gout can occur without elevated serum uric acid levels
(86%), only 59% identified joint aspiration as the diagnostic
gold standard, and 36% considered clinical suspicion alone is
best suited for confirming the diagnosis [76]. For an acutely
swollen knee, most GPs chose recommended investigations,
including complete blood count (93%), ESR (82%), joint
aspiration (79%), and blood culture (58%). However, 16%
omitted both joint aspiration and referral to a specialist [62].

Management strategies

Analgesics were the most common drug prescribed dur-
ing MSK consultations, occurring in up to 61% of encoun-
ters [80]. Across conditions, NSAIDs were the most fre-
quently prescribed analgesic (75-80%), followed by opioids
(7-10%), with higher overall prescription rates observed in
older patients [80, 84]. Among patients presenting with
joint-related problems, including RA, gout and non-specific
joint pain, NSAIDs prescription rates were higher than aver-
age, given in 57% of consultations [80].

Across specific conditions, management strategies
showed consistent patterns. For hand and wrist complaints,
management mainly consisted of a “wait and see” approach
(30%) and NSAID prescriptions (24%). New or additional
management decisions were made in 41% of patients dur-
ing follow-up [81]. Similarly, a “wait and see” approach
was most often advised to patients with OA (43%) and non-
specific complaints (32%) [81]. Among patients with new
hip complaints, 52% received medication, most commonly
NSAIDs (35% of all patients) [100]. In knee OA, 61% of
GPs chose NSAIDs, 33% exercise, and 54% physiotherapy
[62]. In inflammatory and non-specific arthritis, NSAIDs
were the most frequently prescribed drug (61-90%) [63,
90, 91, 94], while oral corticosteroids were prescribed less

@ Springer

frequently (8%), typically when NSAIDs were insufficient to
control symptoms [94]. In patients with IBP, NSAIDS were
also the initial medication of choice (49-93%) [55, 65, 86].

Referrals

Approximately 20% of all MSK complaints were referred to
physiotherapy. In France, the highest physiotherapy referral
rates were observed for cervical neck pain (29%), shoulder
pain (26%), back pain (24%), elbow problems (23%), and
lumbar spine problems (22%) [92]. In Australia, similar
complaints accounted for the highest referral rates, although
absolute percentages were lower (e.g., 13% for neck com-
plaints, 12% for sprains and strains). Complaints accounting
for the highest number of referrals were back complaints
(19% of all referrals), sprains (10%), and OA (9%) [85].
Patients referred to physiotherapy underwent fewer labora-
tory tests, imaging procedures, and medication prescriptions
than those referred to specialists [92].

Among patients with hip complaints, 22% were referred
to physiotherapy and 13% to orthopedic surgery, with physi-
otherapy referrals increasing during follow-up but less fre-
quent in patients diagnosed with hip OA [100]. In knee OA,
radiographic findings strongly influenced referral decisions:
orthopedic referrals increased from 17 to 74% in cases with
radiographic OA but without clinical OA, and from 38 to
62% when both clinical and radiographic OA were present
[56]. Another study reported an orthopedic referral rate of
54% in knee OA [62]. Overall, 10% of patients with hand
and wrist complaints were referred to the specialist, with
recurrent symptoms as the only factor associated with refer-
ral [81].

Referral rates to rheumatology varied widely across popu-
lations, ranging from 14% of those undergoing RF testing
[89], 15% of those with non-specific arthritis [88], 42%
of those with an RA diagnostic code in primary care [91],
to 67% of those with inflammatory arthritis [90]. Among
patients eventually diagnosed with RA, 71% were directly
referred to the rheumatologist, while smaller proportions
were referred to orthopedic surgery (8—-10%), and other
specialists (3—-12%) [59, 94]. Referrals typically occurred
after multiple GP consultations, with referral taking place
on average after the second consultation [88, 90]. Factors
associated with referral included testing of inflammatory
markers, morning stiffness, and a positive family history
[90]. Surveys indicated that although many GPs emphasized
the need for early referral, referrals were frequently delayed
until blood test results were positive, reflecting concerns of
over-referral [29, 66].

For those diagnosed with PMR, referral rates to rheu-
matology ranged from 10 to 100% [58, 60, 82, 87], with
large differences between countries (10% in the UK, 50%
in Canada/Denmark/Austria, and 100% in Colombia) [60].
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Factors associated with referral included diagnostic uncer-
tainty, atypical cases, poor response to initial glucocorticoid
treatment, treatment-related adverse events, younger age,
normal inflammatory markers, and patient request [60, 64].

For IBP, referrals to rheumatology ranged from 37 to
50%, while referrals to orthopedic surgery ranged from 4
to 26% [54, 55, 86]. The use of imaging influenced referral
patterns, with radiography associated with higher referral
rates [86].

In fibromyalgia, 55-76% of GPs reported they would refer
patients to rheumatology, with smaller proportions referring
to a neurologist/pain specialist (11-15%) or a psychiatrist
(5-10%) [70, 77]. Referral was most commonly driven by
diagnostic uncertainty [77], although 37% of GPs indicated
they would refer all FM cases after diagnosis [72].

Discussion

This review demonstrates that across RMDs, diagnostic
trajectories were characterized by heterogenous and non-
specific early presentations, repeated consultations prior
to diagnosis or referral, substantial reliance on laboratory
and imaging investigations, and marked variation between
countries. Our findings are consistent with previous reviews
[27, 50, 102] but extend the evidence by covering the full
diagnostic trajectory across a broad range of RMDs.

Diagnosing early RMDs in primary care was found to be
inherently challenging, as early RMD presentations were
frequently non-specific and diagnoses were often revised
over time. In 37% of patients with multiple consultations
for hand and wrist complaints, the diagnosis changed during
follow-up [81]. For inflammatory arthritis, referral occurred
on average after the second consultation [88, 90]. Among
patients later diagnosed with RA, the condition was not
considered at first consultation in the majority of cases, and
25% of patients required more than five visits before the
diagnosis was thought probable [59]. These findings high-
light the inherent difficulty of diagnosing early RMDs in
primary care, as inflammatory, degenerative, mechanical,
and self-limiting musculoskeletal conditions often present
with overlapping symptoms. GPs report that recognizing
early RA and distinguishing it from other conditions are
major challenges [29], raising the question of whether subtle
arthritis would be detectable even by a rheumatologist at this
stage. GP knowledge of inflammatory features, while not
perfect, appeared largely adequate: 86% recognized at least
4/8 1BP features, although only 8% recognized all eight [65].
Similarly, only 9-22% failed to recognize some key features
of RA. Delayed recognition therefore likely reflects a com-
bination of limited exposure due to low disease prevalence,
knowledge gaps (possibly due to gaps in training [27-29]),
and the intrinsic ambiguity of early disease.

Across complaint types, GPs relied heavily on labora-
tory tests and imaging, even when the diagnostic yield
is limited. Laboratory testing was performed in 40% of
patients with non-specific arthritis [88, 90], 70% of patients
later diagnosed with RA [59, 91, 93], and 75% of patients
with suspected IBP [54, 55, 65]. Radiographs were fre-
quently ordered for hip complaints (45%) [100] and knee
OA (25%) [56]. Importantly, these investigations strongly
influenced decision-making. In knee OA, radiographic find-
ings increased orthopedic referrals irrespective of clinical
presentations [56], while in inflammatory arthritis referrals
were often delayed until tests were positive [29, 66]. These
findings indicate that investigations with limited sensitivity
and specificity appear to function as gatekeeping tools in
early disease. Clinical suspicion alone was often insufficient
to trigger referral; objective confirmation was sought first.

A recurring observation was the discrepancy between
survey-reported knowledge and routine EHR documenta-
tion. Key features, such as morning stiffness in inflammatory
arthritis [90, 91] and the exclusion of alternative diagnoses
in PMR [60, 87], were frequently reported in surveys but less
often documented in routine practice. While the absence of
documentation does not necessarily imply lack of clinical
reasoning, incomplete documentation may itself contribute
to delays, as evolving inflammatory patterns may be more
difficult to recognize across consultations when they were
previously not recorded. Alternatively, real-life presentations
are often more complex than vignette-based scenarios, and
specific RMDs may not be the primary working diagnosis at
first presentation. As a result, disease-specific features may
not be systematically explored or recorded.

Marked variation between countries was seen in referral
patterns, imaging use, and laboratory testing. Referrals to
physiotherapy were twice as high in France [92] as com-
pared to Australia [85], while PMR rheumatology referrals
were five times higher in Canada and Denmark as compared
to the UK [60]. Radiographs for SpA were twice as frequent
in Saudi Arabia [55] as compared to the UK [54]. These
findings suggest that diagnostic trajectories are shaped not
only by clinical factors, but also by structural and organiza-
tional characteristics of healthcare systems. Factors such as
GP accessibility, the number of available GPs and special-
ists, triaging procedures, and referral pathways vary widely
across countries [103—-106], and likely influence the thresh-
old for diagnostic investigations and referrals. Consequently,
strategies to improve diagnostic pathways are unlikely to be
universally applicable and should be adapted to the organiza-
tion and resources of individual healthcare systems.

This review identified several important gaps in the
current evidence. First, most studies focused on narrowly
defined disease-specific populations (such as patients later
diagnosed with RA [59, 91, 93] or SpA [83, 86]), rather than
broader symptom-based primary care cohorts. Second, few
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studies provided insight into a-priori disease probabilities
across the diagnostic trajectory [89, 99], limiting the inter-
pretation of testing and referral decisions. Third, compara-
tive research across healthcare systems was scarce, despite
marked international variation in investigations and referral
patterns, and was addressed in only one study [60]. Finally,
only one study captured the full pathway from initial pri-
mary care presentation to confirmed specialist diagnosis
using linked datasets [94].

Strengths & limitations

This review provides a broad perspective on the diagnos-
tic process of MSK complaints in primary care, covering a
wide range of RMDs, healthcare systems, and time periods.
This breadth allows for the identification of shared patterns
across complaints, including reliance on testing, repeated
consultations before diagnosis or referral, and documenta-
tion gaps. However, heterogeneity between study popula-
tions and healthcare systems, temporal changes in practice,
and underrepresentation of non-European settings may mean
that individual results cannot be directly transferred to other
contexts. In particular, most included studies originated from
high-income countries, with comparatively limited evi-
dence from low- and middle-income settings. As a result,
the diagnostic trajectories described and the implications
drawn are most directly applicable to healthcare systems in
high-income countries and should be interpreted with cau-
tion when applied to other settings.

By including both survey and EHR data, this review
captures both reported knowledge and real-world prac-
tice. While surveys are subject to selection and recall bias
(potentially overestimating knowledge), and EHR studies are
limited by coding practices and incomplete documentation,
comparing these sources provides valuable insights into the
translation of knowledge into real-world decision-making.

This scoping review does not include a formal quality
appraisal of included studies, nor does it aim to quantita-
tively synthesize results. Its strength lies in providing a com-
prehensive overview of diagnostic trajectories in primary
care across a heterogeneous body of evidence, enabling the
identification of common patterns, knowledge gaps, and
directions for future research. The breadth and complexity
of the research question exceed the scope of a traditional
systematic review, supporting the use of a scoping approach.

Future perspectives

The predominance of narrowly defined disease popula-
tions in the evidence base contrasts with the heterogene-
ous and non-specific presentations encountered in primary
care, where GPs frequently face diagnostic uncertainty at
first consultation [29, 59, 72, 88, 101]. As a result, current
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evidence provides limited insight into the broader group of
patients in whom IRDs may be suspected. In addition, the
lack of data on a-priori disease probabilities at different
stages of the diagnostic trajectory hampers interpretation
of testing and referral decisions. Without such information,
investigations may continue to be used inconsistently and
with limited diagnostic yield. Future research should there-
fore focus on broader, symptom-based MSK populations to
better reflect real-world diagnostic uncertainty in primary
care.

Across diseases, common patterns emerged, including
unspecific early symptoms, inconsistent documentation of
inflammatory features, reliance on testing prior to referral,
and repeated consultations before diagnosis. The shared
diagnostic challenges identified across RMDs support the
development of disease-agnostic decision-support tools.
Rather than focusing on individual diseases, such tools could
assist GPs in recognizing disease patterns across heteroge-
neous musculoskeletal presentations. Given that repeated
consultations are a consistent feature of the diagnostic pro-
cess, such tools could also incorporate longitudinal clini-
cal information, capturing evolving symptom patterns and
consultation sequences rather than relying on single-visit
assessments.

In addition, the differences in the use of diagnostic inves-
tigations and referral patterns across countries highlight the
need to better understand how structural and organizational
characteristics of healthcare systems shape diagnostic tra-
jectories and referral. Such insights are relevant to consider
when developing diagnostic guidelines and referral tools,
as these should be adapted to local healthcare organiza-
tion, referral pathways, and resource availability rather than
assuming a one-size-fits-all approach. Finally, linked pri-
mary-secondary care datasets offer important opportunities
to study complete diagnostic pathways, including intermedi-
ate specialties, diagnostic revisions, and time intervals, and
may help identify opportunities for improving the diagnostic
trajectory.

Conclusion

This review demonstrates that barriers to early diagnosis
and referral of RMDs in primary care are multifactorial and
extend beyond knowledge deficits. Early symptoms are het-
erogenous, non-specific, and evolve over time, leading to
repeated consultations and substantial reliance on labora-
tory and imaging investigations prior to diagnosis or referral,
as well as marked variation between countries. Together,
these findings suggest that future strategies and diagnostic
tools aimed at achieving early diagnosis and more timely
specialist care should prioritize disease-agnostic approaches
that support clinical decision-making in the context of early,
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low-prevalent disease, while incorporating longitudinal clin-
ical information and being tailored to cross-country differ-
ences in healthcare system organization.
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