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Abstract: Introduction: Chronic neck pain is a prevalent condition that challenges physical
therapists (PTs) due to its multifactorial etiology. Differential diagnosis is crucial for
identifying the underlying causes and providing appropriate interventions. However,
the extent to which PTs apply and understand differential diagnostic criteria remains
unclear. This study aimed to evaluate the knowledge, attitudes, and behaviors of PTs in
France regarding the differential diagnosis of chronic neck pain. Materials and Methods:
An online questionnaire was designed to assess PTs’ beliefs, attitudes, knowledge, and
clinical application of differential diagnostic criteria in chronic neck pain. The survey was
distributed nationwide and included questions regarding demographic data, theoretical
knowledge, practical application, and perceived barriers. A total of 80 responses were
collected and analyzed using descriptive and inferential statistics. Results: The results
revealed moderate levels of theoretical knowledge among participants, with 62% correctly
identifying key criteria for differential diagnosis. However, only 45% reported consistently
applying these criteria in clinical practice. Common barriers included time constraints
(70%), lack of access to advanced diagnostic tools (55%), and insufficient training (40%).
Attitudes towards the importance of differential diagnosis were predominantly positive,
with 85% recognizing its relevance for improving patient outcomes. Conclusions: This
study highlights a gap between PTs’ knowledge and the practical application of differential
diagnosis criteria in chronic neck pain. Addressing barriers such as training and resource
availability could enhance clinical practices. Future efforts should focus on integrating these
competencies into professional development programs to improve diagnostic accuracy and
patient care.

Keywords: chronic neck pain; physical therapy; differential diagnosis

1. Introduction
Chronic neck pain (CNP) is one of the most common and disabling musculoskeletal

conditions affecting individuals worldwide [1]. It is a complex condition that can signifi-
cantly impair a person’s quality of life, leading to difficulties with daily activities, work,
and social participation [2]. With an estimated lifetime prevalence ranging from 30% to 50%,
chronic neck pain is a widespread issue that places considerable burdens on healthcare
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systems [3], including the profession of physical therapy (PT). Given the chronic nature
of the condition and the multifactorial issues that contribute to its onset and persistence,
physical therapists are frequently called upon to assess and treat individuals suffering from
this affliction [4]. However, the complexity of CNP—due to its diverse etiologies—presents
a significant challenge in clinical practice, especially in terms of differential diagnosis and
management [5].

The cervical spine is a highly dynamic and intricate anatomical structure composed
of the bones, muscles, ligaments, nerves, and surrounding tissues [6]. Consequently,
CNP can arise from a broad range of sources, including musculoskeletal, neurological,
and psychosocial factors. Common causes of CNP include cervical spine pathologies
such as degenerative disc disease, herniated discs, facet joint dysfunction, and myofascial
pain [7]. However, the involvement of neurological factors such as radiculopathy or
cervical myelopathy, as well as referred pain from the thoracic spine, shoulder, or even the
temporomandibular joint, can complicate diagnosis and treatment [8].

Given the vast array of potential contributing factors, an accurate and timely differen-
tial diagnosis is critical for physical therapists to identify the root causes of chronic neck
pain and determine the appropriate course of treatment. For physical therapists, differential
diagnosis is a vital skill, as it not only informs treatment decisions but also helps to identify
cases that may require referral to other healthcare professionals [9].

However, research [10] into the diagnostic practices of PTs has revealed that while they
are skilled at assessing musculoskeletal conditions, their ability to recognize and differenti-
ate between the wide range of potential causes of neck pain, including neurological and
systemic disorders, remains unclear. This raises concerns about whether physical therapists
possess sufficient knowledge and awareness of the full spectrum of conditions contributing
to chronic neck pain and whether they consistently apply differential diagnostic criteria in
their clinical decision-making processes.

In this context, diagnostic imaging techniques, such as magnetic resonance imag-
ing (MRI) and computed tomography (CT) [11,12], have become increasingly relevant
in identifying structural and neurological alterations associated with chronic neck pain,
particularly when used under medical referral. Additionally, artificial intelligence-based
tools are emerging as promising aids in the diagnostic process [13], enhancing accuracy and
efficiency in assessing musculoskeletal and neurological conditions. As these technological
advancements continue to evolve, their integration into clinical practice may play a crucial
role in improving the diagnostic capabilities of physical therapists.

Given the growing body of research [14,15] emphasizing the importance of early
diagnosis and intervention in the management of chronic pain, it is essential to explore
how physical therapists perceive their role in the diagnostic process. While technological
advancements provide valuable support, the behaviors and decision-making processes
of physical therapists remain central to effective diagnosis and treatment. This study
will examine the use of standardized clinical guidelines, screening tools, and decision-
making frameworks to determine the extent to which evidence-based practices inform
their diagnostic processes. By identifying the behaviors that characterize the diagnostic
process, this study will provide insight into how physical therapists apply their clinical
knowledge and skills in practice, highlighting any gaps or areas where further education
may be needed.

2. Materials and Methods
A cross-sectional study was carried out to examine the beliefs, attitudes, knowledge,

and behaviors of physical therapists towards differential diagnosis in chronic neck pain
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etiology in France. The study was performed according to the ethical principles of the
Declaration of Helsinki. It was carried out between July and December 2024.

2.1. Participants

The study design consisted of an online questionnaire for physiotherapy professionals
(≥18 years) with clinical experience in treating patients with chronic neck pain. Addition-
ally, undergraduate physical therapy students, trainees, and individuals without experience
in this field were excluded from participating.

2.2. The Questionnaire

The questionnaire was designed according to the CHERRIES guidelines (Checklist
for Reporting Results of Internet E-Surveys) [16]. The survey was open and anonymous.
All subjects participated voluntarily. Participants gave their consent before the start of the
questionnaire, after reading the informed consent statement. The survey was conducted
in compliance with France’s personal data protection law, which adapts the GDPR legal
framework and guarantees the anonymity and confidentiality of the participants.

The questionnaire is made up of 33 questions, organized into five different sections:
(1) demographic data (age, gender, location of their professional practice, etc.); (2) profile
of the training of the professionals; (3) their knowledge of differential diagnosis; (4) their
clinical practice and experience as physical therapists in the application of differential
diagnosis of chronic neck pain; (5) the perceptions and opinions of physical therapists
regarding differential diagnoses.

It was developed for this specific study and was constructed after a detailed review of
the literature concerning the physiotherapeutic management of patients with chronic neck
pain [17–19].

A pilot test of the questionnaire was conducted prior to the main study. Physiotherapy
students took a pretest of the questionnaire, which was timed. Once the survey time had
elapsed, the students were asked to raise doubts and make appropriate observations. This
made it possible to verify that the questions were interpreted in the same way by all of the
participants. The questionnaire was then modified, and some questions were reformulated.

The distribution of the questionnaire was carried out through several channels, such
as the National Council of the Order of Physiotherapists (CNOMK, Paris, France), the
Institute of Manual Therapy and Physiotherapy (ITMP, Paris, France), the Physiotherapy
Training Institute (IFMK, Paris, France), and social media (Facebook® and Instagram®,
Menlo Park, CA, USA), to maximize participation from private practice physiotherapists
in France.

2.3. Statical Analysis

Data collection was carried out using Google Forms. All responses to the questionnaire
were collected directly through this application. Subsequently, the data were exported to
Microsoft Excel to analyze the data more efficiently.

Data were transferred and analyzed with SPSS Version 23.0 statistical software (SPSS
Inc., Chicago, IL, USA). Summary descriptive statistics (mean values with 95% confidence
intervals) were calculated for the socio-demographic data of the respondents. A descriptive
analysis of the study variables was performed using absolute and relative frequencies
(%). For categorical variables, frequencies and proportions were calculated to describe the
distribution of the main characteristics of the study population. The results are presented
in tables. The Chi-squared test of independence was applied to assess associations between
categorical variables.
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3. Results
In total, 80 surveys were completed by physiotherapists. The demographic data and

the specialization profile of the professionals are presented in Table 1.

Table 1. Sociodemographic and training profile of participants.

Overall (n = 80)

Variable n %

Gender
Male 55 68.7

Female 35 31.3

Age (years)

<25 12 15.0

25–40 45 56.3

40–60 19 23.75

>60 4 5

Work experience * (years) 10.9 ± 8.7

Postgraduate studies 52 65.0

• Master’s 1 1.3

• Specific training on neck pain

Never 39 48.8

Last year 13 16.3

Last 5 years 28 35.0

• Specific training on differential
diagnostic techniques

Never 37 46.8

Last year 14 17.7

Last 5 years 28 35.4

Self-training

Never 11 13.8

Occasionally 35 43.8

Regularly 34 42.5
* Expressed in mean ± standard deviation.

A total of 55% of respondents were men. The participants’ ages were distributed as
follows: 15% were under 25 years old, 56.3% were between 25 and 40 years old, 23.8% were
between 40 and 60 years old, and 5% were over 60 years old. The mean work experience
was 10.9 ± 8.7 years.

A total of 65% of physiotherapists reported having completed postgraduate studies.
Specific training on neck pain was completed by 16.3% of respondents in the last year and
by 35% in the past five years. Specific training on differential diagnostic techniques was
completed by 17.7% in the last year and by 35.4% in the past five years. Most respondents
engaged in self-training, with 43.8% doing so occasionally and 42.5% regularly.

Table 2 shows the clinical practice and experience as physical therapists in the applica-
tion of differential diagnosis of chronic neck pain.

Among physiotherapists, 43.8% reported that 11–20% of their patients were diagnosed
with chronic neck pain (CNP), 28.8% reported 0–10%, 20% reported 21–30%, 6.3% reported
31–40%, and 1.3% reported more than 50% of their patients being diagnosed with CNP. Re-
garding familiarity with CNP red flags, 61.3% were moderately familiar, and the frequency
of identifying red flags in clinical practice was most commonly once a month (53.8%).
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Table 2. Clinical practice and experience as physical therapists in the application of differential
diagnosis of chronic neck pain.

Overall (n = 80)

Variable n %

Incidence of patients with CNP

0–10% 23 28.8

11–20% 35 43.8

21–30% 16 20.0

31–40% 5 6.3

>50% 1 1.3

Familiarization with CNP red flags

Not familiar 9 11.3

Moderately familiar 49 61.3

Highly familiar 22 27.5

Frequency of identification of red
flags in clinical practice

Never 10 12.5

Once a month 43 53.8

1–3 times a month 19 23.8

>3 times a month 8 10.0

Use of specific exclusion tests for red flags 42 53.2

Variety of systems evaluated

One assessment type 15 37.5

Two assessment types 15 37.5

Three assessment
types 10 25.0

Familiarization with factors
contributing to CNP

Not familiar 5 6.3

Moderately familiar 40 50.0

Highly familiar 35 43.8

Frequency of identification of
factors contributing to CNP (social,
environmental, and
cognitive-behavioral)

Never 4 5.0

One time per quarter 3 3.8

1–3 times a month 19 23.8

>3 times a month 54 67.5

Use of specific test to assess CNP factors 6 7.5

Confidence in differential
diagnosis of CNP

Not Confident 6 7.5

Moderately Confident 21 26.3

Confident 45 56.3

Highly Confident 8 10.0

Frequency of performing specific
tests for the differential diagnosis
of CNP

Never 6 7.5

Rarely 12 15.0

Sometimes 16 20.0

Often 22 27.5

Always 24 30.0
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Table 2. Cont.

Overall (n = 80)

Variable n %

Number of CNP specific tests used

None 2 2.9

One test 20 29.4

Two tests 17 25.0

Three tests 16 23.5

Four tests 12 17.6

Five tests 1 1.5

Tests used for differential
diagnosis

One test 27 65.9

Two tests 11 26.8

Three tests 2 4.9

Four tests 1 2.4

Use of specific classifications for CNP 6 7.5
CNP: chronic neck pain.

To evaluate the specific exclusion criteria of red flags, 37.5% used one or two types of
assessments, and 25% used three types of assessments. Concerning specific tests, 67.5% did
not use ligament tests, 47.5% did not use orthopedic tests, 40% did not use neurological
tests, and 57.7% did not use vascular tests (Figure 1).
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A total of 50% of physiotherapy professionals were familiar with the factors contribut-
ing to CNP; 67.5% identified these factors more than three times per month. However, only
6.5% used specific tests to assess CNP factors.

The majority of physiotherapist professionals were confident (56.3%) in the use of
differential diagnosis of CNP and always (30%) performed specific tests for the differential
diagnosis of CNP.

Among physiotherapists, 29.4% used one test specific for CNP, with the most com-
monly used tests being the Spurling test (63.2%), the combined movement test (54.4%), the
distraction test (51.5%), the Weiner cluster (44.1%), the Hawkins–Kennedy test (14.7%), and
the Thompson test (5.9%) (Figure 2).
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Figure 2. Specific chronic neck pain tests used (%).

In addition to these tests, the majority of professionals (65.9%) incorporated at least one
additional test for differential diagnosis. The most frequently used test was the neural and
cervical test (51.2%), followed by the upper limb test (22%), the repeated movement test and
muscular test (19.5%), the cervical mobility test (17.1%), and the ocular test (7.3%) (Figure 3).
Only 7.5% of physiotherapist professionals reported using a specific classification system
for CNP.
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Figure 3. Additional tests for differential diagnosis of chronic neck pain (%).

Participants’ knowledge, perceptions, and opinions regarding the differential diagno-
sis of chronic neck pain are presented in Table 3.

A total of 80% of professionals reported following a process to define the differential
diagnosis. Among the items included in the differential diagnosis, the exclusion of red flags
was the most frequent (92.5%), followed by the identification of elements involved in the
patient’s symptoms (87.5%), identification of the factors contributing to pain (77.5%), and
the use of a classification (36.3%). The most frequently identified underlying dysfunction
pattern was sensor and motor control dysfunction (61.3%). Half of the professionals
considered differential diagnosis important in the choice of treatment, and 47.5% deemed it
important for CNP recovery.
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Table 3. Participants’ knowledge, perceptions, and opinions regarding the differential diagnosis of
chronic neck pain.

Overall (n = 80)

Variable n %

Identification process of differential diagnosis 64 80.0

Items included in the
differential diagnosis

Exclusion of red flags 74 92.5

Identification of factors
contributing to pain 62 77.5

Identification of elements
involved in the patient’s
symptoms.

70 87.5

Use of a classification 29 36.3

Dominant underlying
dysfunction pattern

Myofascial tissue 30 39.0

Neural tissue 38 49.4

Neurocentral factors 35 45.5

Sensor and motor control
dysfunction 46 61.3

Biopsychosocial factors 6 7.5

Importance of differential
diagnosis in the choice of
treatment

Not important 0 0.0

Slightly important 0 0.0

Moderately Important 13 16.3

Important 40 50.0

Highly Important 27 33.8

Importance of differential
diagnosis in CNP recovery

Not important 0 0.0

Slightly important 4 5.0

Moderately important 12 15.0

Important 38 47.5

Highly important 26 32.5

4. Discussion
The results of this study provide a comprehensive overview of the current practices,

knowledge, and approaches of physiotherapists in the differential diagnosis of chronic
neck pain. The data revealed several key trends related to the demographic profile, clinical
experience, and diagnostic methods employed by physiotherapists.

Considering the need for a systematic approach to differential diagnosis in the man-
agement of chronic pain pathologies [20,21], our study highlights the characteristics of
differential diagnosis for chronic neck pain to further enhance the consistency and applica-
bility of future management.

The sample was predominantly male, with a majority of participants falling within
the 25–40 age range. The mean years of work experience suggest that the respondents
are relatively experienced, although there is a notable variation in the years of experience
among them. Other studies focused on physical therapist clinical practices have explored a
similar age range but with more work experience, considering similar sample sizes as ade-
quate [22,23]. A significant proportion reported having completed postgraduate courses,
which indicates a solid foundation of advanced knowledge among the participants. This
is relevant given the complexities involved in diagnosing chronic neck pain, which often
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requires specialized knowledge and expertise [24,25]. Additionally, the high percentage
of physiotherapists who have undergone specialization training on CNP or differential
diagnostic techniques within the last five years reflects a strong commitment to profes-
sional development. In this line, the questionnaire of Morales-Osorio et al. [26] regarding
clinical practice in physical therapists in Latin America found that clinical experience and
educational background may behave as facilitators or barriers for clinical decision making.
A study observed that factors such as individual knowledge and experience, personal
routines and habits, the sense of powerlessness to modify patients’ external factors, and pa-
tients’ reluctance to adopt a biopsychosocial approach influenced physiotherapists’ clinical
decisions regarding the cause and prognosis of neck pain [27].

Regarding clinical practice, a substantial proportion of physiotherapists reported that
11–20% of their patients were diagnosed with CNP. That prevalence is similar to published
data stating that CNP is a common condition encountered in physiotherapy practice [28].
However, the variation in the prevalence of CNP among patients reported in different
studies [29,30] highlights the diversity in clinical caseloads and the potential influence of
factors such as specialization or practice setting.

One of the most notable findings from this study is the moderate familiarity of physio-
therapists with the red flags associated with CNP, with 61.3% reporting a moderate level of
familiarity. The frequency of identifying red flags, typically once a month, further high-
lights the importance of maintaining vigilance in recognizing these signs during clinical
assessment [31]. However, there appears to be a gap in the utilization of specific exclusion
criteria and diagnostic tests for red flags. A significant portion of physiotherapists did not
employ specific ligament, orthopedic, neurological, or vascular tests, suggesting potential
limitations in the diagnostic rigor applied by some practitioners [32].

The use of specific tests for the differential diagnosis of CNP also varied widely. The
lack of standardized testing practices raises concerns about the variability in the accuracy
and consistency of diagnoses across different practitioners [33]. Furthermore, while 50% of
physiotherapists were familiar with factors contributing to CNP, only a small percentage
used specific tests to assess these contributing factors, highlighting a gap in the application
of evidence-based diagnostic tools.

Importantly, the study identified that the exclusion of red flags, the identification
of symptomatic elements, and the understanding of factors contributing to pain were
considered key components in the differential diagnosis process. These findings also have
important implications for physiotherapy training programs and patient care strategies
to ensure the safety of patients with chronic neck pain. By addressing these gaps, we can
improve both the quality of education for physiotherapy professionals and the outcomes
for patients.

While the majority of physiotherapists acknowledged the importance of differential
diagnosis in selecting treatment strategies and promoting recovery, there is a need for
further emphasis on developing and integrating systematic diagnostic approaches into
everyday clinical practice.

Several limitations of this study must be taken into consideration. The online question-
naire used was not previously validated; therefore, this represents an important limitation
of our study, and we suggest that the results be interpreted with caution. In addition, this
study relies on self-reported data, as participants’ responses were based on self-assessment.
Future research should include the validation of the questionnaire and consider alternative
methods, such as direct observation or case-based assessments, to minimize response bias
and provide more objective results.

In conclusion, while the findings suggest that physiotherapists generally follow a
structured approach to diagnosing CNP, there are notable gaps in the use of specific
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diagnostic tests, classification systems, and the comprehensive assessment of red flags and
contributing factors. Given the complexity of chronic neck pain and its potential to be
influenced by multiple factors, enhancing the consistency and depth of diagnostic practices
among physiotherapists could significantly improve patient outcomes. Future research
should focus on exploring the barriers to implementing more standardized diagnostic
protocols and developing targeted interventions to address these gaps. Future research
should focus on assessing the effectiveness of standardized diagnostic protocols and their
impact on clinical decision making among physical therapists. Additionally, studies should
explore the barriers to implementing evidence-based differential diagnosis techniques,
including time constraints, access to diagnostic tools, and specific training. Longitudinal
research is also needed to determine whether improved diagnostic accuracy translates into
better patient outcomes.
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