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Abstract: Shoulder pain is one of the most common musculoskeletal conditions, and for people
over 40 years old, it represents the musculoskeletal pain with the greatest impact on quality of life.
Psychological factors, such as fear-avoidance beliefs, are associated with musculoskeletal pain, and
several studies suggest that they can influence various treatment outcomes. Our objective was to
explore the cross-sectional association between fear-avoidance beliefs and shoulder pain intensity
and disability in subjects with chronic shoulder pain. A cross-sectional study was conducted, and
208 participants with chronic unilateral subacromial shoulder pain were recruited. The shoulder pain
and disability index assessed pain intensity and disability. The Spanish fear-avoidance components
scale assessed the presence of fear-avoidance beliefs. The association between fear-avoidance beliefs
and pain intensity and disability was analyzed by means of multiple linear regression models and
proportional odds models, reporting odds ratios and 95% confidence intervals. Shoulder and pain
disability scores were significantly associated with fear-avoidance beliefs (p < 0.0001, adjusted R-
square 0.93, multiple linear regression). There was no evidence of an association between sex and age
in this study. The regression coefficient for shoulder pain intensity and disability score was 0.67446.
The proportional odds model showed an odds ratio of 1.39 (1.29–1.50) for shoulder pain intensity and
disability total score. This study suggests that greater levels of fear-avoidance beliefs are associated
with greater levels of shoulder pain and disability in adults with chronic shoulder pain.

Keywords: fear; pain measurement; chronic pan; disability evaluation; psychometrics; analysis
of variance

1. Introduction

A pain complaint can be considered chronic if it persists beyond the normal healing
time for a particular injury or tissue damage. Typically, pain lasting longer than three
months is considered chronic, and the cause of pain can be due to ongoing pathology
or it can persist even after the tissue has healed. Chronic pain is a standalone medical
condition that involves persistent pain and has components that include psychological,
neurologic, social, and physiological factors [1]. In the context of chronic musculoskeletal
pain, managing symptoms can be challenging and is associated with five factors: age,
self-management support, support from non-healthcare providers, religion or spirituality,
and overall health [2].

Shoulder pain is a prevalent musculoskeletal condition with a multifactorial etiology
and is associated with several disorders, including diabetes, high blood pressure, psy-
chological factors, thyroid dysfunction, and obesity [3]. The prevalence of shoulder pain
ranges from 6.9% to 26% in the general population [4], with a lifetime prevalence of up to
67% [5]. It generates alterations in work capacity and psychological stress [6,7], and for
people over 40 years old, it represents musculoskeletal pain with the greatest impact on
quality of life [8].
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Only half of the people who suffer a new episode of shoulder pain manage to fully
recover within the first 6 months, while 40% have persistent pain for more than 1 year [9].
This could be explained by the fact that the treatments focus mainly on the damaged
tissue [10]. However, the pain may persist once the tissue damage has resolved, and
pathological diagnosis together with imaging does not correlate with the intensity of
shoulder pain [11–14].

Psychological factors have been investigated to further understand the experience of
people with musculoskeletal pain. These factors have been found to be associated with
shoulder pain and disability [15] and may also influence various treatment outcomes [16].
From this perspective, fear is a significant factor that can be defined as an emotional re-
sponse to a recognizable and imminent danger, prompting specific physiological, cognitive,
and behavioral reactions to confront the threat [17]. Fear learning serves as an adaptive
survival mechanism that helps to identify actual or potential threatening signals, allowing
for the initiation of appropriate defensive behaviors (e.g., escaping) to prevent harm [18].
Thus, to predict physical damage, people learn to fear movements and activities that
they experience as painful [19], and as a consequence, they can adopt different behaviors,
such as avoiding the feared movements/activities, in order to control further damage to
the body [20]. Despite their protective effect when pain is acute, pain-related fear and
avoidance may be detrimental in chronic pain [21].

Fear responses can emerge prior to the actual performance of movements that are
expected to be painful [22]. This phenomenon is attributed to the activation of memory
representations of the movement–pain association, triggered by the mere imagination
of the painful movement [23]. Further evidence supports the acquisition of pain-related
fear through non-direct experience, including observation, instruction, the symbolic rep-
resentation of pain, and derived relationships such as conceptual equivalence between
stimuli [24,25], and to explain this, the fear-avoidance model, which has been extensively
studied, when used to explain musculoskeletal pain, suggests that people with fearful and
catastrophic thinking traits are more likely to develop chronic pain. The model describes
how people who perceive pain as a threat exhibit protective behaviors in order to pre-
vent further injury [26,27]. These behaviors are modifiable in the acute stage of pain [28].
However, when pain persists for a long time, modifying these behaviors is very complex.
This inadequate management of pain leads to disuse, causing physical and psychological
consequences that generate more pain and disability [29].

The fear-avoidance model of chronic musculoskeletal pain considers fear and avoid-
ance related to pain as crucial factors in the transition from acute to chronic pain [30]. In
subjects with low back pain, fear-avoidance beliefs have been identified as a risk factor in
the development of chronic pain [31]. However, in the population with shoulder pain, its
association with fear-avoidance beliefs remains unclear. In a systematic review conducted
by Martínez-Calderón et al. [32], the results suggest that higher levels of fear avoidance
and kinesiophobia at baseline predicted greater disability during the SP course; however,
the included studies were assessed at high risk of bias and the certainty of the evidence
was very low.

In regard to the clinical course of shoulder pain, the fear-avoidance beliefs of indi-
viduals receiving conservative treatments, such as physical therapy, have no predictive
value on the severity of pain or disability, and these outcomes seem to depend on the kind
of treatment received. After surgery, initial fear-avoidance beliefs can predict the result,
but with physiotherapy, there is no such prediction regarding fear-avoidance beliefs. This
distinction highlights the chance for physiotherapy to address negative beliefs early on to
improve treatment outcomes [33].

Although it has been possible to determine prognostic factors associated with the chronic-
ity of shoulder pain such as a high score on the shoulder pain and disability index (SPADI)
and pain persistence for more than three months, the causes for the pain becoming chronic is
uncertain [34]. The aim of this study was to explore the association and between pain intensity
and shoulder disability with fear-avoidance beliefs (FAB) in individuals with chronic pain.
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2. Materials and Methods
2.1. Study Design and Ethical Aspects

This cross-sectional study was conducted according to the Declaration of Helsinki
and the STROBE statement [35]. This study was approved by the Ethics Committee of
Universidad Santo Tomás (92/21).

2.2. Participants and Setting

Convenience sampling was carried out, and 208 subjects with chronic unilateral
subacromial shoulder pain in their dominant extremity were recruited from May 2021
to April 2022 in a private clinic located in the city of Coquimbo, Chile. Recruitment
was carried out by a general practitioner; therefore, each subject with shoulder pain was
referred to the physiotherapy service. In this way, 386 potentially eligible people were
gathered, of which 100 were excluded for not meeting the inclusion and exclusion criteria.
The 286 participants who satisfied the inclusion criteria were invited to participate and
provided written informed consent. A total of 77 subjects refused to participate in the study.
The sample size was determined for convenience. All assessments were performed by a
physiotherapist trained in musculoskeletal rehabilitation.

The inclusion criteria were (1) at least 18 years old; (2) Chilean nationality; (3) chronic
unilateral shoulder pain (pain duration more than 3 months) in the dominant extremity;
(4) pain located in the anterior and/or lateral region of the shoulder; (5) the presence
of a painful arc in abduction–flexion movements; (6) a positive Neer’s sign or Hawkins–
Kennedy test; and (7) the presence of pain when performing humeral external rotation
against resistance or humeral abduction, or a positive Jobe Test [36].

The exclusion criteria were as follows: (1) history of significant shoulder injury
(e.g., humeral head fracture or massive rotator cuff tear); (2) diagnosis of frozen shoulder
characterized by the loss of passive and active range of motion, mainly in external rota-
tion [37]; (3) previous shoulder surgery; (4) previous diagnosis of cancer; (5) injection of
corticosteroids in the last 2 months; (6) origin of pain in the cervical spine determined by
the reproduction of symptoms in physiological movements of this segment and a positive
spur test; and (7) the presence of severe shoulder osteoarthritis, previous cerebrovascular
accident, or rheumatoid arthritis.

2.3. Outcome Measures
2.3.1. Fear-Avoidance Beliefs

To assess fear-avoidance beliefs, the Spanish fear-avoidance components scale (FACS)
was used. This is a comprehensive measure of fear avoidance based on the well-established
chronic pain fear-avoidance model. It consists of two factors—the general avoidance of
fear, which contains 14 items, and the type of activities that are avoided, which contains
6 items—and each item presents a score from zero (totally disagree) to 10 (totally agree)
with a total possible score of 100. Five severity levels are available for clinical interpretation:
subclinical (0–20), mild (21–40), moderate (41–60), severe (61–80), and extreme (81–100) [38].
The FACS in the shoulder pain population has good reliability (ICC between 0.75 and 0.90)
and adequate internal consistency (Cronbach’s alpha > 0.70) [39].

2.3.2. Shoulder Pain Intensity and Disability

The shoulder pain and disability index (SPADI), Spanish version, assesses the inten-
sity of shoulder pain and disability. This tool is made up of 13 items divided into two
subdomains—pain intensity and disability—and each item has a categorized score from
zero (no pain or difficulty) to 10 (maximum pain or difficulty). The score in the pain
subdomain has a range from 0 to 50, while disability has a range from 0 to 80; this results
in a total scale range of 0–100. Higher scores indicate higher levels of disability and pain
intensity. This scale presents good psychometric properties to assess pain intensity and
disability (intraclass correlation coefficient = 0.992) [40].
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2.4. Statistical Analysis

The association between FACS (the response) and SPADI scores was analyzed by
means of multiple linear regression models and proportional odds models. Propor-
tional odds models are a simplified and more parsimonious case of the more general
multinomial logistic regression models. Likelihood ratio tests were used to determine
that the simpler model was indeed adequate for the data. Multinomial logistic mod-
els are a special case of generalized multiple linear models where the probability of
classifying a sample unit in one of J categories is modeled by means of cumulative
logistic transformation.

log
(

P(Y ≥ j)
P(Y < j)

)
= log

(
P(Y ≥ j)

1 − P(Y ≥ j)

)
= log

(
πj+1 + . . . + πJ

π1 + . . . + πj

)

for j = 1, 2, . . . , J. In our case, we have J = 3 groups defining the moderate, severe, and
extreme classification in the FACS. This transformed response is modeled as a linear
regression, where the exponential of the coefficients defines the odds ratio of the higher
groups compared to the lower groups. All calculations were performed using R statistical
software (4.0.2, Vienna, Austria). Results are presented as mean (S.D.) or proportion
(percentage) where applicable. Unadjusted associations between continuous variables
were reported by means of Pearson correlations. A p value less than 0.05 was used to
determine significance.

3. Results
3.1. Sample Characteristics

Of the total sample, 47.1% were male. A total of 45.7% of the subjects had extreme
FAB, 33.2% severe, and 13.5% moderate. The age frequency of the sample according to
tertiles was 35–44 = 61 subjects; 45–52 = 76 subjects; and 53–59 years = 71 subjects. Table 1
shows the characteristics of the sample.

Table 1. Characteristics of the sample expressed by means and standard deviations (n = 208).

Variables Mean and SD

Age 48.45 ± 6.05
SPADI 76.97 ± 20.91

FAB 63.4 ± 14.6
FABm 63.3 ± 14.7
FABs 63.4 ± 14.6
FABe 63.9 ± 15

SPADI, shoulder pain and disability index; SD, standard deviation. FAB, fear-avoidance beliefs. FABm, moderate
fear-avoidance beliefs. FABs, severe fear-avoidance beliefs. FABe, extreme fear-avoidance beliefs.

3.2. Relation between Age, Fear-Avoidance Beliefs, and Shoulder Pain Intensity and Disability

Correlations between age, fear-avoidance beliefs, and shoulder pain intensity and
disability data are reported in Table 2.

Table 2. Correlations between age, fear-avoidance beliefs, and shoulder pain intensity and disability
(n = 208).

Variables Age SPADI Total Score FACS Total Score

Age 1.00 0.02 0.02
SPADI total score 0.02 1.00 0.97
FACS total score 0.02 0.97 * 1.00

SPADI, shoulder pain and disability index; FACS, fear-avoidance component scale; * p < 0.05.
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3.3. The Association between Fear-Avoidance Beliefs and Shoulder Pain Intensity and Disability

The SPADI score showed a significant association with FACS (p < 0.0001, adjusted
R-square 0.93, multiple linear regression). There was no evidence of an association between
sex and age in this study. The regression coefficient for SPADI was 0.67446, meaning that
a 10-point increase in the SPADI score corresponds to an average increase of 6.7 points in
the FACS. We further studied FACS categorized as moderate, severe, and extreme and its
association with the SPADI score. The proportional odds model showed an odds ratio of
1.39 (1.29–1.50) for the SPADI score, meaning roughly a 39% average increase in the odds of
being classified in the upper-next ME category for one incremental unit in the SPADI score
(p < 0.0001). We show the results in a probability scale in Figure 1. In that figure, it can be
seen that, for instance, a 50% prevalence of moderate or higher FAB is attained at roughly
45 points on the SPADI, 70 points on the SPADI for severe or higher FAB, and 100 points
for extreme FAB.
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4. Discussion

The purpose of this study was to explore the cross-sectional association between fear-
avoidance beliefs and both pain intensity and shoulder disability in subjects with chronic
shoulder pain.

This study showed that higher levels of shoulder pain intensity and disability were
associated with higher levels of fear avoidance. These shoulder pain intensity and disability
results contributed to explain 93% of the variance in the total FACS score, and we found an
odds ratio of 1.39 (1.29–1.50) for the SPADI score, meaning roughly a 39% average increase
in the odds of being classified in the upper-next FAB category for one incremental unit in
the SPADI score.

The proportional odds model shows an association between shoulder pain intensity
and disability and fear-avoidance severity. We propose to use this graph (Figure 1) in the
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planning of treatment goals focused on addressing pain beliefs. In this way, a decrease in
the SPADI score in relation to FAB severity could be estimated.

Pain serves as a protective mechanism after an injury to avoid further harm. This
includes decreased mobility in the affected area and the onset of cognitive and emotional
responses, such as fear of movement, which may stem from prior experiences and psy-
chological distress. This creates a cycle where negative thoughts decrease the ability to
cope with pain. Evidence shows that individuals with chronic musculoskeletal pain have
structural and functional changes in their brains primarily in the mesolimbic and prefrontal
regions [41]. These regions play a role in processing incoming stimuli and impacting the
cognitive and behavioral aspects of pain. Impaired activity in these regions leads to hyper-
vigilance to pain and a decreased ability to manage it. Notably, these regions communicate
with the brainstem and sensorimotor centers, enabling neuroplastic changes and affect-
ing descending pain modulation systems [42,43]. A crucial component of fear-avoidance
behavior is the maladaptive search for safety, characterized by persistent hypervigilance.
Given that the shoulder joint exhibits the greatest range of motion in the body [44], it is
possible that our findings of elevated levels of fear avoidance could be explained by this
biomechanical characteristic.

Regarding sex differences in pain response, our findings contrast with previous re-
ports [45]. Studies have found that pain intensity in patients with chronic low back pain is
related to pain anxiety in men and fear of injury in women [46]. Women have also been
found to experience higher levels of depression related to back pain [47]. Pain catastro-
phizing plays a role in the differences in coping strategies for cold pressor pain between
young adult males and females. Furthermore, gender role expectations have been found
to significantly impact pain experiences, with those holding stronger beliefs about such
expectations conforming more to their gender’s perceived role [48].

The fear-avoidance model has been studied mainly in subjects with low back pain.
In this population, different studies have shown that higher levels of fear avoidance are
associated with higher levels of pain, disability, and worse chronic pain prognosis [49,50]. In
line with our results, a clinical trial conducted by Janela et al. [51] demonstrated that higher
levels of fear-avoidance beliefs were associated with higher levels of disability in the upper
extremities when applying a treatment based on physical exercise and psychoeducation.
However, Riley et al. [52] found no association between shoulder pain intensity and
disability and fear-avoidance beliefs in subjects with chronic shoulder pain, although this
could be due to random error caused by a small sample size (n = 30).

In the context of traumatic shoulder injuries, Lemaster et al. investigated whether
FAB is associated with shoulder function in a small traumatic rotator cuff tear sample
with chronic pain. This study found that better shoulder function was associated with
increased arm flexion, increased scapular rotation during arm flexion, and decreased
fear-avoidance beliefs [53].

A recent study [54] exploring pain-related fear phenotypes found relevant results. The
authors had two objectives: (1) to distinguish and compare the traits of pain-related fear
phenotypes among individuals with shoulder pain and (2) to examine the relationship
between demographic and clinical characteristics and self-reported upper limb function
in individuals with shoulder pain. They conducted a cluster analysis using the variables
of kinesiophobia, fear avoidance, and pain catastrophizing. They found two phenotype
profiles associated with kinesiophobia, fear avoidance, pain catastrophizing, and upper
limb function in individuals with shoulder pain. The results showed that individuals with
negative behavioral cognitions such as fear of movement, fear avoidance, and catastrophic
thoughts had worse self-reported function of the upper limbs and higher shoulder pain
intensity and were older. This suggested that pain-related fear phenotypes were linked to
self-reported upper limb function and the side affected. Their findings are in line with our
results, since the mean age of the oldest age cluster (42.2 ± 13.8) is comparable to that in
our sample (48.45 ± 6.05), and this could explain the association we observed.
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On the other hand, a phenomenon closely related to fear avoidance is kinesiophobia,
which is defined as “an extreme form of fear of movement, is defined as an excessive,
irrational, and debilitating fear to execute a determined movement or activity owing
to a feeling of vulnerability to a painful injury or reinjury” [55]. A few studies have
explored the cross-sectional association between the SPADI and kinesiophobia, showing
associations that explain between 19% and 31% of the total variance in shoulder pain and
disability [56,57]. In an investigation conducted by Suer et al., they found that greater
baseline kinesiophobia and pain catastrophizing were predictors of greater postoperative
pain following nonarthroplasty shoulder surgery [58]. These findings support the idea that
psychological factors should be assessed in the early stage of pain symptoms.

Several interventions have been shown to reduce FAB, including cognitive behavioral
therapy, which is a psychological treatment with the goal of providing patients with strate-
gies for coping with pain to reduce functional disability and typically involves combining
various cognitive and behavioral strategies in its manuals to cater to the needs of a wider
range of patients [59]. Another intervention is in vivo graded exposure, a therapeutic
approach based on the fear-avoidance model aimed at reducing fear avoidance in people
with chronic pain. The method is similar to the treatment of phobias and anxieties, where
patients are exposed to fear-provoking stimuli. For those with chronic pain, the feared
stimuli usually involve movements that are associated with pain or the possibility of back
injury [60]. The efficacy of this exposure therapy has been studied through single case stud-
ies and randomized controlled trials. This treatment has often been compared to graded
activity, a technique commonly used to reduce avoidance behaviors in cognitive behavioral
therapy protocols [61]. Both of these interventions have been shown to be effective in
chronic low back pain. Thus, considering the association that was shown in the present
study, those interventions need to be studied in shoulder pain to see their effect.

A recent systematic review [62] has shown that exercise training may be an effective
way to decrease fear-avoidance beliefs compared to other types of non-exercise training.
Exercise training was found to be more effective in reducing fear-avoidance beliefs than a
control group that received no intervention or waitlist control. However, when compared
to non-exercise treatments such as cognitive behavioral therapy or education, exercise
training alone was not found to be more effective in reducing fear-avoidance beliefs.

Future investigations should prospectively address psychological factors in the chronic
shoulder pain population to verify their prognostic value.

Most of the studies that evaluate the prognostic factors and the effectiveness of inter-
ventions regarding pain beliefs are carried out in the low back pain population. Therefore,
future research should study the effects of these factors on chronic shoulder pain.

4.1. Clinical Implications

The study emphasizes the significance of healthcare providers comprehending the
patient’s views, prior experiences, and thoughts regarding their shoulder pain.

Additionally, it is crucial for them to be aware of their own biases and beliefs, as
they can impact the patient’s fear. Our findings reinforce the importance of consider-
ing psychological aspects, specifically fear-avoidance beliefs, at the onset of pain. Other
psychological elements, such as kinesiophobia, pain catastrophizing, and anxiety, play a
role in chronic pain and must also be addressed. Addressing these psychological factors
can not only prevent chronic pain but also create a positive therapeutic relationship with
the patient through communication-based pain management interventions. The present
study supports the utilization of the biopsychosocial model, which acknowledges both
the physical and psychological aspects of pain. Healthcare providers must understand
the impact of treatments such as exercise, not just physically but also on psychological
well-being, resulting in enhanced patient confidence and self-efficacy and encouraging
autonomous behaviors.
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4.2. Methodological Considerations

The main limitation of this study is its cross-sectional design, with which we cannot
establish temporal relationships. Regarding the participants, the sample was taken from a
private clinic with a high flow of subjects who consulted for musculoskeletal pathologies;
therefore, there is a risk of selection bias.

In our study, the measurement of the prevalence of shoulder pain and fear-avoidance
beliefs could be affected by several factors such as the defined period for the analysis,
evolution of the disease, and the complexity level of the private clinic where the sample
was obtained. In this study, to measure shoulder pain intensity, shoulder disability, and fear-
avoidance beliefs, the shoulder pain and disability index and fear-avoidance component
scale were used, both validated in Spanish. However, none of them are validated yet for the
Chilean population. We also understand that cases with long-lasting pain may have been
overrepresented and those with short-lasting pain may have been underestimated. Finally,
we are aware of the importance of conducting probabilistic sampling in cross-sectional
studies. However, for technical reasons, it was impossible for our research group to carry
out this type of sampling.

5. Conclusions

This study provided preliminary evidence about the association between fear-avoidance
beliefs and chronic shoulder pain intensity and disability. Greater levels of fear-avoidance
beliefs were associated with greater levels of shoulder pain and disability.

Author Contributions: Conceptualization, J.G.A.; Data curation, C.N.; Formal analysis, C.N.; In-
vestigation, J.G.A. and Á.P.D.; Methodology, J.G.A.; Writing—original draft, J.G.A. and Á.P.D.;
Writing—review and editing, L.A. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the Declaration of
Helsinki and approved by the Ethics Committee of the Universidad Santo Tomás, Chile (92/21).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors have no conflicts of interest to declare that are relevant to the
content of this article.

References
1. Groenewald, C.B.; Essner, B.S.; Wright, D.; Fesinmeyer, M.D.; Palermo, T.M. The Economic Costs of Chronic Pain among a Cohort

of Treatment-Seeking Adolescents in the United States. J. Pain 2014, 15, 925–933. [CrossRef]
2. Dansie, E.J.; Turk, D.C.; Martin, K.R.; Van Domelen, D.R.; Patel, K.V. Association of Chronic Widespread Pain with Objectively

Measured Physical Activity in Adults: Findings from the National Health and Nutrition Examination Survey. J. Pain 2014,
15, 507–515. [CrossRef]

3. Jordan, K.P.; Kadam, U.T.; Hayward, R.; Porcheret, M.; Young, C.; Croft, P. Annual Consultation Prevalence of Regional
Musculoskeletal Problems in Primary Care: An Observational Study. BMC Musculoskelet. Disord. 2010, 11, 144. [CrossRef]

4. Luime, J.J.; Koes, B.W.; Hendriksen, I.J.M.; Burdorf, A.; Verhagen, A.P.; Miedema, H.S.; Verhaar, J.A.N. Prevalence and Incidence
of Shoulder Pain in the General Population; a Systematic Review. Scand. J. Rheumatol. 2004, 33, 73–81. [CrossRef]

5. Pribicevic, M. The Epidemiology of Shoulder Pain: A Narrative Review of the Literature; IntechOpen: London, UK, 2012. [CrossRef]
6. Ackerman, I.N.; Fotis, K.; Pearson, L.; Schoch, P.; Broughton, N.; Brennan-Olsen, S.L.; Bucknill, A.; Cross, E.; Bunting-Frame,

N.; Page, R.S. Impaired Health-Related Quality of Life, Psychological Distress, and Productivity Loss in Younger People with
Persistent Shoulder Pain: A Cross-Sectional Analysis. Disabil. Rehabil. 2022, 44, 3785–3794. [CrossRef]

7. Clausen, M.B.; Nielsen, M.F.; Merrild, M.B.; Hölmich, P.; Thorborg, K. High Incidence of Lost Workdays in Patients with
Subacromial Impingement Syndrome. Dan. Med. J. 2021, 68, A07200496.

8. Imagama, S.; Ando, K.; Kobayashi, K.; Seki, T.; Hamada, T.; Machino, M.; Ota, K.; Tanaka, S.; Morozumi, M.; Kanbara, S.; et al.
Shoulder Pain Has Most Impact on Poor Quality of Life among Various Types of Musculoskeletal Pain in Middle-Aged and
Elderly People: Yakumo Study. Mod. Rheumatol. 2020, 30, 568–572. [CrossRef]

http://doi.org/10.1016/j.jpain.2014.06.002
http://doi.org/10.1016/j.jpain.2014.01.489
http://doi.org/10.1186/1471-2474-11-144
http://doi.org/10.1080/03009740310004667
http://doi.org/10.5772/52931
http://doi.org/10.1080/09638288.2021.1887376
http://doi.org/10.1080/14397595.2019.1623364


J. Clin. Med. 2023, 12, 3376 9 of 11

9. Kuijpers, T.; van der Windt, D.A.W.M.; van der Heijden, G.J.M.G.; Bouter, L.M. Systematic Review of Prognostic Cohort Studies
on Shoulder Disorders. Pain 2004, 109, 420–431. [CrossRef]

10. Lewis, J. Rotator Cuff Related Shoulder Pain: Assessment, Management and Uncertainties. Man. Ther. 2016, 23, 57–68.
[CrossRef]

11. Dunn, W.R.; Kuhn, J.E.; Sanders, R.; An, Q.; Baumgarten, K.M.; Bishop, J.Y.; Brophy, R.H.; Carey, J.L.; Holloway, G.B.; Jones,
G.L.; et al. Symptoms of Pain Do Not Correlate with Rotator Cuff Tear Severity: A Cross-Sectional Study of 393 Patients with a
Symptomatic Atraumatic Full-Thickness Rotator Cuff Tear. J. Bone Joint Surg. Am. 2014, 96, 793–800. [CrossRef]

12. Navarro-Ledesma, S.; Struyf, F.; Labajos-Manzanares, M.T.; Fernandez-Sanchez, M.; Morales-Asencio, J.M.; Luque-Suarez, A.
Does the Acromiohumeral Distance Matter in Chronic Rotator Cuff Related Shoulder Pain? Musculoskelet. Sci. Pract. 2017,
29, 38–42. [CrossRef]

13. Ratcliffe, E.; Pickering, S.; McLean, S.; Lewis, J. Is There a Relationship between Subacromial Impingement Syndrome and
Scapular Orientation? A Systematic Review. Br. J. Sports Med. 2014, 48, 1251–1256. [CrossRef]

14. MOON Shoulder Group. The Duration of Symptoms Does Not Correlate with Rotator Cuff Tear Severity or Other Patient-Related
Features: A Cross-Sectional Study of Patients with Atraumatic, Full-Thickness Rotator Cuff Tears. J. Shoulder Elbow Surg. 2014,
23, 1052–1058. [CrossRef]

15. Thorpe, A.M.; O’Sullivan, P.B.; Mitchell, T.; Hurworth, M.; Spencer, J.; Booth, G.; Goebel, S.; Khoo, P.; Tay, A.; Smith, A.
Are Psychologic Factors Associated with Shoulder Scores After Rotator Cuff Surgery? Clin. Orthop. 2018, 476, 2062–2073.
[CrossRef]

16. Sheikhzadeh, A.; Wertli, M.M.; Weiner, S.S.; Rasmussen-Barr, E.; Weiser, S. Do Psychological Factors Affect Outcomes in
Musculoskeletal Shoulder Disorders? A Systematic Review. BMC Musculoskelet. Disord. 2021, 22, 560. [CrossRef]

17. Adams, R. The Biology of Fear. Curr. Biol. 2013, 23, R79–R93. [CrossRef]
18. Davidson, P.; Carlsson, I.; Jönsson, P.; Johansson, M. Sleep and the Generalization of Fear Learning. J. Sleep Res. 2016, 25, 88–95.

[CrossRef]
19. Meulders, A.; Vlaeyen, J.W.S. The Acquisition and Generalization of Cued and Contextual Pain-Related Fear: An Experimental

Study Using a Voluntary Movement Paradigm. Pain 2013, 154, 272–282. [CrossRef]
20. Vlaeyen, J.W.S. Learning to Predict and Control Harmful Events: Chronic Pain and Conditioning. Pain 2015, 156, S86–S93.

[CrossRef]
21. Meulders, A. From Fear of Movement-Related Pain and Avoidance to Chronic Pain Disability: A State-of-the-Art Review. Curr.

Opin. Behav. Sci. 2019, 26, 130–136. [CrossRef]
22. Meulders, A.; Vlaeyen, J.W.S. Mere Intention to Perform Painful Movements Elicits Fear of Movement-Related Pain: An

Experimental Study on Fear Acquisition beyond Actual Movements. J. Pain 2013, 14, 412–423. [CrossRef]
23. Meulders, A.; Harvie, D.S.; Lorimer Moseley, G.; Vlaeyen, J.W.S. Generalization of Pain-Related Fear Using a Left-Right Hand

Judgment Conditioning Task. Behav. Ther. 2015, 46, 699–716. [CrossRef]
24. Jepma, M.; Wager, T.D. Conceptual Conditioning: Mechanisms Mediating Conditioning Effects on Pain. Psychol. Sci. 2015,

26, 1728–1739. [CrossRef]
25. Koban, L.; Jepma, M.; Geuter, S.; Wager, T.D. What’s in a Word? How Instructions, Suggestions, and Social Information Change

Pain and Emotion. Neurosci. Biobehav. Rev. 2017, 81, 29–42. [CrossRef]
26. Crombez, G.; Eccleston, C.; Van Damme, S.; Vlaeyen, J.W.S.; Karoly, P. Fear-Avoidance Model of Chronic Pain: The next Generation.

Clin. J. Pain 2012, 28, 475–483. [CrossRef]
27. Leeuw, M.; Goossens, M.E.J.B.; Linton, S.J.; Crombez, G.; Boersma, K.; Vlaeyen, J.W.S. The Fear-Avoidance Model of Muscu-

loskeletal Pain: Current State of Scientific Evidence. J. Behav. Med. 2007, 30, 77–94. [CrossRef]
28. Steimer, T. The Biology of Fear- and Anxiety-Related Behaviors. Dialogues Clin. Neurosci. 2002, 4, 231–249. [CrossRef]
29. Turk, D.C.; Wilson, H.D. Fear of Pain as a Prognostic Factor in Chronic Pain: Conceptual Models, Assessment, and Treatment

Implications. Curr. Pain Headache Rep. 2010, 14, 88–95. [CrossRef]
30. Vlaeyen, J.W.S.; Linton, S.J. Fear-Avoidance Model of Chronic Musculoskeletal Pain: 12 Years On. Pain 2012, 153, 1144–1147.

[CrossRef]
31. Sieben, J.M.; Vlaeyen, J.W.S.; Portegijs, P.J.M.; Verbunt, J.A.; van Riet-Rutgers, S.; Kester, A.D.M.; Von Korff, M.; Arntz, A.;

Knottnerus, J.A. A Longitudinal Study on the Predictive Validity of the Fear-Avoidance Model in Low Back Pain. Pain 2005,
117, 162–170. [CrossRef]

32. Martinez-Calderon, J.; Struyf, F.; Meeus, M.; Luque-Suarez, A. The Association between Pain Beliefs and Pain Intensity and/or
Disability in People with Shoulder Pain: A Systematic Review. Musculoskelet. Sci. Pract. 2018, 37, 29–57. [CrossRef]

33. De Baets, L.; Matheve, T.; Meeus, M.; Struyf, F.; Timmermans, A. The Influence of Cognitions, Emotions and Behavioral
Factors on Treatment Outcomes in Musculoskeletal Shoulder Pain: A Systematic Review. Clin. Rehabil. 2019, 33, 980–991.
[CrossRef]

34. Struyf, F.; Geraets, J.; Noten, S.; Meeus, M.; Nijs, J. A Multivariable Prediction Model for the Chronification of Non-Traumatic
Shoulder Pain: A Systematic Review. Pain Physician 2016, 19, 1–10. [CrossRef] [PubMed]

35. Von Elm, E.; Altman, D.G.; Egger, M.; Pocock, S.J.; Gøtzsche, P.C.; Vandenbroucke, J.P. The Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) Statement: Guidelines for Reporting Observational Studies. Lancet 2007,
370, 1453–1457. [CrossRef] [PubMed]

http://doi.org/10.1016/j.pain.2004.02.017
http://doi.org/10.1016/j.math.2016.03.009
http://doi.org/10.2106/JBJS.L.01304
http://doi.org/10.1016/j.msksp.2017.02.011
http://doi.org/10.1136/bjsports-2013-092389
http://doi.org/10.1016/j.jse.2013.10.001
http://doi.org/10.1097/CORR.0000000000000389
http://doi.org/10.1186/s12891-021-04359-6
http://doi.org/10.1016/j.cub.2012.11.055
http://doi.org/10.1111/jsr.12339
http://doi.org/10.1016/j.pain.2012.10.025
http://doi.org/10.1097/j.pain.0000000000000107
http://doi.org/10.1016/j.cobeha.2018.12.007
http://doi.org/10.1016/j.jpain.2012.12.014
http://doi.org/10.1016/j.beth.2015.02.004
http://doi.org/10.1177/0956797615597658
http://doi.org/10.1016/j.neubiorev.2017.02.014
http://doi.org/10.1097/AJP.0b013e3182385392
http://doi.org/10.1007/s10865-006-9085-0
http://doi.org/10.31887/DCNS.2002.4.3/tsteimer
http://doi.org/10.1007/s11916-010-0094-x
http://doi.org/10.1016/j.pain.2011.12.009
http://doi.org/10.1016/j.pain.2005.06.002
http://doi.org/10.1016/j.msksp.2018.06.010
http://doi.org/10.1177/0269215519831056
http://doi.org/10.36076/ppj/2016.19.1
http://www.ncbi.nlm.nih.gov/pubmed/26815244
http://doi.org/10.1016/S0140-6736(07)61602-X
http://www.ncbi.nlm.nih.gov/pubmed/18064739


J. Clin. Med. 2023, 12, 3376 10 of 11

36. Michener, L.A.; Walsworth, M.K.; Doukas, W.C.; Murphy, K.P. Reliability and Diagnostic Accuracy of 5 Physical Examination
Tests and Combination of Tests for Subacromial Impingement. Arch. Phys. Med. Rehabil. 2009, 90, 1898–1903. [CrossRef]
[PubMed]

37. Calis, M.; Demir, H.; Ulker, S.; Kirnap, M.; Duygulu, F.; Calis, H.T. Is Intraarticular Sodium Hyaluronate Injection an Alternative
Treatment in Patients with Adhesive Capsulitis? Rheumatol. Int. 2006, 26, 536–540. [CrossRef] [PubMed]

38. Cuesta-Vargas, A.I.; Neblett, R.; Gatchel, R.J.; Roldán-Jiménez, C. Cross-Cultural Adaptation and Validity of the Spanish
Fear-Avoidance Components Scale and Clinical Implications in Primary Care. BMC Fam. Pract. 2020, 21, 44. [CrossRef]

39. Kamonseki, D.H.; Haik, M.N.; Ribeiro, L.P.; de Almeida, R.F.; de Almeida, L.A.; Fonseca, C.L.; Camargo, P.R. Measurement
Properties of the Brazilian Versions of Fear-Avoidance Beliefs Questionnaire and Tampa Scale of Kinesiophobia in Individuals
with Shoulder Pain. PloS ONE 2021, 16, e0260452. [CrossRef]

40. Torres-Lacomba, M.; Sánchez-Sánchez, B.; Prieto-Gómez, V.; Pacheco-da-Costa, S.; Yuste-Sánchez, M.J.; Navarro-Brazález, B.;
Gutiérrez-Ortega, C. Spanish Cultural Adaptation and Validation of the Shoulder Pain and Disability Index, and the Oxford
Shoulder Score after Breast Cancer Surgery. Health Qual. Life Outcomes 2015, 13, 63. [CrossRef]

41. Baliki, M.N.; Mansour, A.R.; Baria, A.T.; Apkarian, A.V. Functional Reorganization of the Default Mode Network across Chronic
Pain Conditions. PLoS ONE 2014, 9, e106133. [CrossRef]

42. Davis, K.D.; Moayedi, M. Central Mechanisms of Pain Revealed Through Functional and Structural MRI. J. Neuroimmune
Pharmacol. 2013, 8, 518–534. [CrossRef] [PubMed]

43. Pereira, M.G.; Oliveira, L.; Erthal, F.; Joffily, M.; Mocaiber, I.F.; Volchan, E.; Pessoa, L. Emotion Affects Action: Midcingulate Cortex
as a Pivotal Node of Interaction between Negative Emotion and Motor Signals. Cogn. Affect. Behav. Neurosci. 2010, 10, 94–106.
[CrossRef] [PubMed]

44. Dodson, C.C.; Cordasco, F.A. Anterior Glenohumeral Joint Dislocations. Orthop. Clin. N. Am. 2008, 39, 507–518. [CrossRef]
45. Bartley, E.J.; Fillingim, R.B. Sex Differences in Pain: A Brief Review of Clinical and Experimental Findings. Br. J. Anaesth. 2013,

111, 52–58. [CrossRef]
46. Kreddig, N.; Hasenbring, M.I. Pain Anxiety and Fear of (Re) Injury in Patients with Chronic Back Pain: Sex as a Moderator. Scand.

J. Pain 2017, 16, 105–111. [CrossRef] [PubMed]
47. Konietzny, K.; Chehadi, O.; Streitlein-Böhme, I.; Rusche, H.; Willburger, R.; Hasenbring, M.I. Mild Depression in Low Back

Pain: The Interaction of Thought Suppression and Stress Plays a Role, Especially in Female Patients. Int. J. Behav. Med. 2018,
25, 207–214. [CrossRef]

48. Wise, E.A.; Price, D.D.; Myers, C.D.; Heft, M.W.; Robinson, M.E. Gender Role Expectations of Pain: Relationship to Experimental
Pain Perception. Pain 2002, 96, 335–342. [CrossRef]

49. Lee, K.-C.; Chiu, T.T.W.; Lam, T.-H. The Role of Fear-Avoidance Beliefs in Patients with Neck Pain: Relationships with Current
and Future Disability and Work Capacity. Clin. Rehabil. 2007, 21, 812–821. [CrossRef]

50. Woby, S.R.; Watson, P.J.; Roach, N.K.; Urmston, M. Adjustment to Chronic Low Back Pain—The Relative Influence of Fear-
Avoidance Beliefs, Catastrophizing, and Appraisals of Control. Behav. Res. Ther. 2004, 42, 761–774. [CrossRef]

51. Janela, D.; Costa, F.; Molinos, M.; Moulder, R.G.; Lains, J.; Scheer, J.K.; Bento, V.; Yanamadala, V.; Cohen, S.P.; Correia, F.D. Fear
Avoidance Beliefs in Upper-Extremity Musculoskeletal Pain Conditions: Secondary Analysis of a Prospective Clinical Study on
Digital Care Programs. Pain Med. Malden Mass 2022, pnac149. [CrossRef]

52. Riley, S.P.; Tafuto, V.; Cote, M.; Brismée, J.-M.; Wright, A.; Cook, C. Reliability and Relationship of the Fear-Avoidance Beliefs
Questionnaire with the Shoulder Pain and Disability Index and Numeric Pain Rating Scale in Patients with Shoulder Pain.
Physiother. Theory Pract. 2019, 35, 464–470. [CrossRef] [PubMed]

53. Lemaster, N.G.; Hettrich, C.M.; Jacobs, C.A.; Heebner, N.; Westgate, P.M.; Mair, S.; Montgomery, J.R.; Uhl, T.L. Which Risk Factors
Are Associated with Pain and Patient-Reported Function in Patients with a Rotator Cuff Tear? Clin. Orthop. 2021, 479, 1982–1992.
[CrossRef] [PubMed]

54. Kamonseki, D.H.; Pott-Junior, H.; Haik, M.N.; de Almeida, L.A.; Camargo, P.R. Pain-Related Fear Phenotypes Are Associated
with Function of the Upper Limbs in Individuals with Shoulder Pain. Musculoskelet. Sci. Pract. 2021, 55, 102416. [CrossRef]
[PubMed]

55. Sh, K. Kinesiophobia: A New View of Chronic Pain Behavior. Pain Manag. 1990, 3, 35–43.
56. Luque-Suarez, A.; Martinez-Calderon, J.; Navarro-Ledesma, S.; Morales-Asencio, J.M.; Meeus, M.; Struyf, F. Kinesiophobia Is

Associated with Pain Intensity and Disability in Chronic Shoulder Pain: A Cross-Sectional Study. J. Manipulative Physiol. Ther.
2020, 43, 791–798. [CrossRef] [PubMed]

57. Lentz, T.A.; Barabas, J.A.; Day, T.; Bishop, M.D.; George, S.Z. The Relationship of Pain Intensity, Physical Impairment, and
Pain-Related Fear to Function in Patients with Shoulder Pathology. J. Orthop. Sports Phys. Ther. 2009, 39, 270–277. [CrossRef]

58. Suer, M.; Philips, N.; Kliethermes, S.; Scerpella, T.; Sehgal, N. Baseline Kinesiophobia and Pain Catastrophizing Scores Predict
Prolonged Postoperative Shoulder Pain. Pain Physician 2022, 25, E285–E292.

59. Henschke, N.; Ostelo, R.W.; van Tulder, M.W.; Vlaeyen, J.W.; Morley, S.; Assendelft, W.J.; Main, C.J. Behavioural Treatment for
Chronic Low-Back Pain. Cochrane Database Syst. Rev. 2010, 2010, CD002014. [CrossRef]

60. Harvie, D.; Moseley, G.L. ‘Pain-Related Fear: Exposure-Based Treatment of Chronic Pain’ Editors: Edited by Johan W.S. Vlaeyen,
Stephen, J. Morley, Steven, J. Linton, Katja Boersma, and Jeroen de Jong, 1st Ed., IASP-Press, 196 Pages, 2012. Eur. J. Pain 2013,
17, 787–788. [CrossRef]

http://doi.org/10.1016/j.apmr.2009.05.015
http://www.ncbi.nlm.nih.gov/pubmed/19887215
http://doi.org/10.1007/s00296-005-0022-2
http://www.ncbi.nlm.nih.gov/pubmed/16091920
http://doi.org/10.1186/s12875-020-01116-x
http://doi.org/10.1371/journal.pone.0260452
http://doi.org/10.1186/s12955-015-0256-y
http://doi.org/10.1371/journal.pone.0106133
http://doi.org/10.1007/s11481-012-9386-8
http://www.ncbi.nlm.nih.gov/pubmed/22825710
http://doi.org/10.3758/CABN.10.1.94
http://www.ncbi.nlm.nih.gov/pubmed/20233958
http://doi.org/10.1016/j.ocl.2008.06.001
http://doi.org/10.1093/bja/aet127
http://doi.org/10.1016/j.sjpain.2017.03.009
http://www.ncbi.nlm.nih.gov/pubmed/28850384
http://doi.org/10.1007/s12529-017-9657-0
http://doi.org/10.1016/S0304-3959(01)00473-0
http://doi.org/10.1177/0269215507077800
http://doi.org/10.1016/S0005-7967(03)00195-5
http://doi.org/10.1093/pm/pnac149
http://doi.org/10.1080/09593985.2018.1453004
http://www.ncbi.nlm.nih.gov/pubmed/29558227
http://doi.org/10.1097/CORR.0000000000001750
http://www.ncbi.nlm.nih.gov/pubmed/33835100
http://doi.org/10.1016/j.msksp.2021.102416
http://www.ncbi.nlm.nih.gov/pubmed/34175789
http://doi.org/10.1016/j.jmpt.2019.12.009
http://www.ncbi.nlm.nih.gov/pubmed/32829946
http://doi.org/10.2519/jospt.2009.2879
http://doi.org/10.1002/14651858.CD002014.pub3
http://doi.org/10.1002/j.1532-2149.2013.00290.x


J. Clin. Med. 2023, 12, 3376 11 of 11

61. Schemer, L.; Schroeder, A.; Ørnbøl, E.; Glombiewski, J.A. Exposure and Cognitive-Behavioural Therapy for Chronic Back Pain:
An RCT on Treatment Processes. Eur. J. Pain Lond. Engl. 2019, 23, 526–538. [CrossRef]

62. Hanel, J.; Owen, P.J.; Held, S.; Tagliaferri, S.D.; Miller, C.T.; Donath, L.; Belavy, D.L. Effects of Exercise Training on Fear-Avoidance
in Pain and Pain-Free Populations: Systematic Review and Meta-Analysis. Sports Med. 2020, 50, 2193–2207. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1002/ejp.1326
http://doi.org/10.1007/s40279-020-01345-1
http://www.ncbi.nlm.nih.gov/pubmed/32946074

	Introduction 
	Materials and Methods 
	Study Design and Ethical Aspects 
	Participants and Setting 
	Outcome Measures 
	Fear-Avoidance Beliefs 
	Shoulder Pain Intensity and Disability 

	Statistical Analysis 

	Results 
	Sample Characteristics 
	Relation between Age, Fear-Avoidance Beliefs, and Shoulder Pain Intensity and Disability 
	The Association between Fear-Avoidance Beliefs and Shoulder Pain Intensity and Disability 

	Discussion 
	Clinical Implications 
	Methodological Considerations 

	Conclusions 
	References

