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Abstract

Background

Exercise-related pain is a common reason for consultation among physically active individuals
in general practice. In a substantial proportion of cases, pain occurs in the absence of clear
structural abnormalities on clinical examination or imaging. Evidence from systematic reviews
indicates that morphological findings often poorly correlate with pain severity, creating
diagnostic and therapeutic challenges in primary care.

Aim

The aim of this narrative review was to summarize current evidence on exercise-related pain
without clear structural injury and to discuss its clinical implications for general practitioners,
with particular emphasis on evidence-based diagnostic reasoning and management strategies.
Results

Available evidence suggests that exercise-related pain without structural injury may result from
load-related mechanisms, impaired neuromuscular control, myofascial pain syndromes, and
altered pain modulation, including peripheral and central sensitization. Overreliance on
imaging may lead to overdiagnosis of incidental findings and unnecessary interventions.
Effective clinical management requires careful clinical assessment, identification of red flag
symptoms, patient education, load modification, and a gradual return to physical activity rather
than routine diagnostic escalation.

Conclusion

Exercise-related pain without clear structural injury represents a significant clinical issue in
general practice. An evidence-based approach that prioritizes functional assessment, limits
unnecessary imaging, and emphasizes patient education and load management may improve

clinical outcomes and reduce overt medicalization.

Keywords: exercise-related pain; non-specific musculoskeletal pain; primary care; diagnostic

imaging; load management; patient education



1. Introduction

Regular physical activity is widely recognized as one of the key components of chronic disease
prevention and the maintenance of health in the adult population. Evidence from numerous
systematic reviews and current public health guidelines indicates that regular exercise is
associated with a significant reduction in the risk of cardiovascular disease, type 2 diabetes,
selected malignancies, and premature mortality, as well as with improvements in mental health
and overall quality of life [1,2]. For these reasons, physical activity is strongly recommended

as a fundamental non-pharmacological health intervention in the general population.

Over recent decades, a marked increase has been observed in the number of individuals
engaging in physical activity in the form of recreational spor3ts, resistance training, running,
fitness classes, and other organized or semi-organized forms of exercise. This trend spans a
broad age range and includes individuals without prior athletic preparation, who often train
without regular supervision by qualified coaches or medical professionals [3,4]. In contrast to
elite athletes, recreationally active individuals rarely benefit from structured training programs
or systematic load monitoring, which may predispose them to the development of exercise-
related pain.

In parallel with the growing popularity of physical activity, primary care physicians
increasingly encounter patients presenting with pain occurring during or after exercise.
Musculoskeletal pain is currently among the most common reasons for medical consultations
in the adult population and represents a substantial clinical burden in both general practice and
sports medicine settings [5,6]. Such complaints frequently lead to reduced physical activity,

patient anxiety, and concern about the presence of potentially serious underlying pathology.

A particular diagnostic challenge arises in cases of exercise-related pain in which no clear
structural abnormalities are identified on physical examination or imaging studies. Meta-
analyses of imaging findings have demonstrated that degenerative changes of the spine and
other components of the musculoskeletal system are frequently present in asymptomatic

individuals, thereby undermining a simple causal relationship between morphological findings



and pain intensity [7,8]. This phenomenon has important clinical implications, as it may result
in overinterpretation of imaging results and inappropriate therapeutic decisions.

In recent years, increasing attention has been directed toward the recognition that exercise-
related pain does not necessarily reflect tissue damage. Scientific evidence suggests that pain
symptoms may arise from functional overload, impaired adaptation to training demands,
alterations in neuromuscular control, and changes in pain modulation mechanisms, even in the
absence of identifiable structural pathology [9,10]. This contemporary understanding of pain is

particularly relevant in the context of general practice.

From an evidence-based medicine perspective, it is therefore essential to distinguish between
pain that warrants urgent investigation for serious structural pathology and symptoms of a
functional nature that can be safely managed within primary care. Accurate interpretation of
clinical features, identification of so-called “red flag” symptoms, and rational use of additional

diagnostic tests constitute the foundation of effective and safe clinical management [11,12].

The aim of this review is to present the current state of knowledge regarding exercise-related
pain occurring in the absence of clear structural abnormalities and to discuss its clinical

implications for general practitioners, based on the available scientific evidence.

2. Materials and Methods

This article is a narrative review of the literature, prepared in accordance with the principles of
evidence-based medicine. The choice of this review format was driven by the heterogeneity of
available data on exercise-related pain without clear structural abnormalities, as well as by the
need to provide a concise and clinically oriented synthesis relevant to general practice settings
[13,14].

The literature search was conducted using the PubMed, Scopus, and Google Scholar databases.
Publications addressing exercise-related pain, non-specific musculoskeletal pain, overuse
syndromes, pain without identifiable structural pathology, and clinical management in primary
care were considered. The search included articles published up to March 2025 and was

performed using combinations of English-language keywords such as exercise-related pain,



non-specific musculoskeletal pain, overuse injuries, load-related pain, primary care, sports

medicine, and diagnostic imaging.

The analysis primarily included systematic reviews, meta-analyses, randomized controlled
trials, and current clinical guidelines concerning adult individuals engaging in recreational
physical activity. In addition, selected publications of particular clinical and educational
relevance for general practitioners were included. Studies focusing exclusively on elite athletes,
pediatric populations, or acute traumatic injuries requiring surgical intervention were excluded,
unless they directly addressed the differential diagnosis of pain without clear structural
abnormalities [14,15].

Given the narrative nature of this review, no formal assessment of risk of bias or quantitative
data synthesis was performed. The purpose of the literature analysis was to summarize the
current state of knowledge and to identify practical clinical implications relevant to everyday

practice in primary care.

3. Clinical characteristics of exercise-related pain without clear structural injury

Exercise-related pain occurring in the absence of clear structural abnormalities represents a
common clinical problem among individuals engaging in recreational physical activity. Such
complaints are characterized by considerable heterogeneity in clinical presentation and by a
lack of a consistent correlation between symptom severity and findings on imaging studies [5—
7]. In general practice, this often results in diagnostic uncertainty and increases the risk of

excessive diagnostic investigations and medicalization of symptoms.

This section outlines the clinical characteristics of exercise-related pain without identifiable
structural pathology, with particular emphasis on the relationship between mechanical load and
symptom development, the role of neurophysiological mechanisms, and the importance of

functional assessment in primary care settings.

3.1. Clinical characteristics of pain symptoms

Exercise-related pain without clear structural abnormalities typically presents with a
mechanical, load-dependent pattern. Symptoms most often develop gradually, intensify with

the duration or intensity of physical activity, or appear after exercise, frequently with a delayed



onset. In contrast to acute traumatic pain, these complaints rarely have a sudden onset or a clear
association with a single traumatic event [16,17].

Pain localization may be variable and difficult to define precisely, and symptom intensity often
differs depending on the type of physical activity performed, training intensity, and adequacy
of recovery. The absence of systemic symptoms and progressive neurological deficits generally
supports a benign, functional nature of the condition, although ongoing clinical vigilance
remains essential [21,22].

3.2. Relationship between mechanical load and pain development

One of the key elements in the pathogenesis of exercise-related pain is the relationship between
training load and the adaptive capacity of the musculoskeletal system. The concept of load-
related pain assumes that symptoms may occur even in the absence of identifiable structural
damage when the magnitude or rate of applied load exceeds the current adaptive capacity of
tissues [9,27].

Evidence indicates that sudden increases in training volume or intensity, insufficient recovery
time, and a lack of gradual load progression are among the most frequently identified risk

factors for the development of overuse-related pain in recreationally active individuals [27,30].

3.3. Neurophysiological mechanisms and pain modulation

Contemporary models of pain emphasize that pain symptoms are not solely a direct
consequence of tissue damage, but rather the result of a complex process integrating peripheral
and central nociceptive input alongside psychosocial factors. In the context of exercise-related
pain without clear structural abnormalities, mechanisms of altered pain modulation and

increased nervous system sensitivity play a particularly important role [10,28].

Factors such as fear of movement, negative beliefs about pain, and previous pain experiences
may influence symptom severity and contribute to the persistence of pain despite the absence

of identifiable structural pathology [28,29].

3.4. Importance of functional assessment



From a clinical perspective, the assessment of exercise-related pain should focus primarily on
the patient’s functional status and the relationship between symptoms, physical load, and
recovery. Improvement following activity modification, lack of symptom progression, and

absence of red flag features support a functional nature of the condition [21,22].

This approach allows for the limitation of unjustified imaging investigations and provides a
foundation for rational clinical management in primary care, in accordance with the principles

of evidence-based medicine.

4. Diagnostic challenges in general practice

Exercise-related pain without clear structural abnormalities represents a significant diagnostic
challenge in general practice. The non-specific nature of symptoms, their variable intensity, and
the frequent lack of correlation with imaging findings increase the risk of both overlooking
relevant pathology and excessive diagnostic investigation with subsequent medicalization of
symptoms [11,12]. In accordance with the principles of evidence-based medicine, appropriate
clinical assessment and careful selection of patients requiring further diagnostic workup are of

central importance.

4.1. Importance of medical history and physical examination

A detailed medical history and thorough physical examination remain the cornerstone of the
diagnostic process. Information regarding the type of physical activity performed, the
magnitude and dynamics of training load, the timing of symptom onset, and the relationship
between pain, movement, and rest is essential for the initial assessment of pain characteristics
[16,17]. A gradual onset of symptoms, their association with specific movement patterns, and
improvement following activity modification are suggestive of a functional or load-related

origin of pain.

4.2. Role of red flag symptoms

An essential component of differential diagnosis is the identification of so-called red flag
symptoms, which may indicate the presence of serious pathology requiring urgent diagnostic
evaluation. Commonly cited red flags include unintentional weight loss, fever, night pain,

progressive neurological deficits, sphincter disturbances, a history of malignancy, or high-



energy trauma [21,22]. It should be emphasized, however, that individual red flag symptoms
have limited specificity and should always be interpreted within the context of the overall

clinical presentation.
4.3. Diagnostic imaging and the risk of overdiagnosis

One of the greatest challenges in everyday primary care practice is the rational use of diagnostic
imaging. Numerous studies have demonstrated that abnormalities detected by imaging
modalities such as magnetic resonance imaging or computed tomography are frequently present
in asymptomatic individuals and often show poor correlation with pain severity [7,8]. Routine
imaging in patients without red flag features does not improve clinical outcomes and may lead

to overdiagnosis and unnecessary interventions [11,12].

In line with recommendations from international initiatives such as Choosing Wisely, imaging
studies should be reserved for patients presenting with features suggestive of serious pathology

or for those who fail to improve despite appropriate conservative management [12].

4.4. Risk of medicalization of symptoms

Excessive diagnostic testing and the absence of a coherent diagnostic narrative may contribute
to the medicalization of pain symptoms. Patients in whom no clear structural cause of pain is
identified often experience frustration, anxiety, and a tendency to seek further diagnoses, which
may lead to symptom persistence and avoidance of physical activity [23,24]. This phenomenon

has important clinical as well as economic implications.
4.5. Importance of a holistic approach in primary care

From the perspective of general practice, a holistic approach that integrates both biomechanical
and psychosocial factors is particularly important. Continuity of care and familiarity with the
patient’s broader health context facilitate accurate interpretation of symptoms, effective patient
education, and limitation of unnecessary diagnostic investigations [22,24]. Such an approach
forms the basis of safe and rational management of patients presenting with exercise-related

pain without clear structural abnormalities.

Table 1. Exercise-related pain without clear structural injury — clinical implications for
primary care physicians



Clinical assessment
element

Features suggestive of functional
/ load-related pain

Features requiring further
diagnostic evaluation

Onset of symptoms

Gradual, progressive

Sudden, acute

Relation to physical
activity

Worsens with activity, improves
with rest or load modification

No clear relation to movement

Pain characteristics

Mechanical, variable, load-
dependent

Constant, progressive,
nocturnal

Pain localization

Diffuse, poorly localized, variable

Well localized

Systemic symptoms Absent Fever, weight loss, night
sweats
Neurological Normal Sensory or motor deficits,
examination sphincter disturbances

Response to load
modification

Partial or complete improvement

No improvement or symptom
progression

Role of imaging

Often poor correlation with
symptoms

Useful when red flags are
present

5. Clinical management and practical implications

Management of patients presenting with exercise-related pain without clear structural

abnormalities should be guided by the principles of evidence-based medicine and focus on

improving function, reducing pain, and enabling a safe return to physical activity. Avoidance

of excessive diagnostic testing and medicalization of symptoms is essential, while maintaining

appropriate clinical vigilance for signs of serious pathology [11,12].

5.1. Patient education and reassurance




Patient education represents a fundamental component of clinical management. Evidence
indicates that understanding pain mechanisms and awareness of the lack of clear evidence for
structural tissue damage can reduce patient anxiety, improve therapeutic engagement, and
contribute to better clinical outcomes [10,28]. Reassurance based on accurate and transparent
information should emphasize that pain does not necessarily indicate tissue injury and that
appropriately modified physical activity is generally safe and beneficial.

5.2. Load modification and activity management

One of the key components in the management of overuse-related pain is modification of
training load (load management). Rather than complete cessation of physical activity, a
temporary reduction in training intensity, volume, or frequency is recommended, while
maintaining activity within a range tolerated by the patient [9,27]. This approach allows

preservation of musculoskeletal adaptation and helps prevent deconditioning.

5.3. Gradual return to physical activity

A gradual return to physical activity (graded return to activity) should be planned on an
individual basis and guided by the patient’s response to load. Avoidance of rigid, time-based
protocols and monitoring of symptom severity during load progression reduce the risk of
symptom recurrence [27,30]. This strategy is consistent with current recommendations in sports

medicine.

5.4. Role of non-pharmacological interventions

Non-pharmacological interventions, including exercise programs aimed at improving
neuromuscular control, stability, and load tolerance, have demonstrated effectiveness in
reducing pain and improving function in patients with non-specific musculoskeletal conditions
[14,17]. When referral to physiotherapy is indicated, the use of active therapeutic strategies is
recommended over approaches relying exclusively on passive techniques.

5.5. Pharmacological treatment and indications for specialist referral

Pharmacological treatment should be limited to a short-term, supportive role. There is no
evidence supporting the long-term effectiveness of pharmacological therapy in pain without
clear structural abnormalities, and excessive use may lead to adverse effects and masking of
symptoms [34,35]. Referral to a specialist is indicated in cases of insufficient improvement
despite appropriate conservative management, symptom progression, or the emergence of red
flag features.

10



Figure 1. Proposed management pathway for patients with exercise-related pain without
clear structural injury
Patient presenting with exercise-related pain
Clinical assessment (history + physical examination)

Are red flag symptoms present?

4 N
YES NO
N2 \Z

Further diagnostic workup ~ Patient education
(imaging, specialist consultation) + clinical reassurance
N2
Load modification
N2
Gradual return to physical activity

Persistent symptoms or progression?

v N
YES NO
2 2

Specialist consultation ~ Continue management

6. Limitations of the available evidence

This article is a narrative review, which entails inherent methodological limitations, including
the absence of a formal risk-of-bias assessment and the lack of quantitative data synthesis. As
a result, the applied approach does not allow for a precise determination of the strength of

evidence or direct comparison of outcomes across individual studies.

The available literature addressing exercise-related pain without clear structural abnormalities
is characterized by substantial heterogeneity with respect to the definitions of pain syndromes,
population characteristics, and diagnostic methods used. This limits the generalizability of the

presented conclusions to the broader population of patients managed in primary care settings.

Furthermore, a considerable proportion of the analyzed studies focus on selected types of
physical activity or involve relatively small study populations, which may reduce their practical
applicability. Further research, particularly prospective studies conducted in primary care
environments, is needed to better define optimal diagnostic and management strategies for

patients presenting with exercise-related pain without identifiable structural pathology.

7. Conclusions
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Exercise-related pain without clear structural abnormalities is a common clinical problem in
general practice; however, its clinical presentation is often non-specific and heterogeneous. The
lack of a clear correlation between symptom severity and imaging findings may complicate the

diagnostic process and contribute to uncertainty on the part of both patients and clinicians.

Available evidence suggests that, in a substantial proportion of patients, effective management
can be based on careful clinical assessment, deliberate identification of red flag features, and
cautious, selective use of additional diagnostic investigations. In everyday practice, avoidance
of routine imaging in patients without signs of serious pathology, combined with clear
communication regarding the significance of diagnostic findings, appears particularly

important.

From the perspective of general practice, adopting an approach focused on patient function
rather than the exclusive pursuit of structural abnormalities may be especially beneficial. Patient
education, modification of activity-related loads, and a gradual, individually tailored return to

physical activity may represent a safe and rational management strategy for selected patients.

It should also be emphasized that these conclusions are derived from the analysis of
heterogeneous data and should therefore be interpreted with caution. Further research,
particularly prospective studies conducted in primary care settings, is required to better define
optimal diagnostic and therapeutic strategies for patients presenting with exercise-related pain
in the absence of clear structural pathology.
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