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1 Introduction

The role of contextual effects in musculoskeletal pain research and clinical practice has

garnered growing interest in recent years (Rossettini et al., 2024). While ongoing research

has advanced knowledge, it has also sparked debate between clinicians, clinical trialists and

other researchers (Saueressig et al., 2024a; Ezzatvar et al., 2024a; Saueressig et al., 2024b;

Ezzatvar et al., 2024b). The controversy over contextual effects in musculoskeletal pain

research and practice highlights the tension between leveraging their therapeutic potential

and minimizing them to preserve treatment specificity (Keter et al., 2025).

Clinicians value any factor that improves patient outcomes, while clinical trialists seek

to minimize contextual effects to preserve treatment specificity (Sherriff et al., 2023).

Mechanistic researchers, focused on how these factors affect our brain and behavior,

struggle to quantify them while excluding them from research protocols and clinical

trials (Kamper and Williams, 2013). This tension intensifies in non-pharmacological

interventions (Hohenschurz-Schmidt et al., 2023a,b). Additionally, the varying influence

of contextual factors on treatment outcomes (Saueressig et al., 2024c), underscores the need

for further research to optimize their role across clinical settings and interventions.

Differing perspectives, while enriching scientific debate, may create divisions among

professionals, distancing them from the shared goal of leveraging contextual effects to

benefit patients with musculoskeletal disorders. Contextual effects are defined as those

generated by CFs in clinical practice (Di Blasi et al., 2021). An international consensus

recently described CFs as “components of all therapeutic encounters,” including patient,

clinician, treatment, patient-clinician relationship, and encounter context characteristics

(Cook et al., 2023).

This opinion paper aims to foster dialogue and bridge the gap between clinical

practice and research, creating a foundation for collaboration and mutual understanding.

First, we examine potential sources of misunderstanding about contextual effects

leading to conflicts. Then, we discuss their implications for clinical and research fields.

Different professionals (clinicians and researchers) from different disciplines (nursing,
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psychology, physical therapy, osteopathy, epidemiology) have been

involved to ensure a multidisciplinary, inclusive approach, valuing

all perspectives.

2 Discussion

Potential conflicts regarding contextual effects between

clinicians and researchers may stem from misunderstandings

in four areas: (1) terms used to define them, (2) their clinical

relevance during placebo use, (3) their value in musculoskeletal

pain treatments, and (4) statistical methods to estimate their effect

(Figure 1).

2.1 The first source of
misunderstanding—terminology

The diverse terminology in scientific literature, such as “placebo

effects” and “placebo responses,” often used interchangeably

or confused with contextual effects, is a significant source of

misunderstanding. Contextual effects are linked with placebo

effects in mechanistic studies exploring biological and psychosocial

pathways, while placebo responses are not (Evers et al., 2018;

Cashin et al., 2021).

A “placebo” is an inert substance or intervention used in

randomized controlled trials (RCTs) as a control for testing

treatments. “Placebo responses” refer to health improvements in

the placebo arm of an RCT, compared with the active treatment

FIGURE 1

Sources of misunderstanding discussing contextual e�ects. This diagram highlights the di�erent possible sources of misunderstanding between

clinicians and researchers when discussing contextual e�ects in musculoskeletal care.

arm. A placebo study mimics the intervention being tested without

producing its mechanistic benefits and is ideally double-blind,

including socio-emotional cues (contextual cues) during patient-

practitioner interactions to elicit contextual effects.

Standard double-blind placebo-controlled trials lack a natural

history control group. Thus, improvements in the placebo arm

may reflect factors like regression to the mean or the natural

course of the condition, rather than neurobiological changes from

expectations or learning, hallmarks of placebo effects (Carlino

and Vase, 2018). Regression to the mean occurs when extreme

values normalize over time due to random variability (Sean et al.,

2024). Natural resolution refers to spontaneous improvement in

conditions that self-resolve, like wound healing, fracture healing,

or fluctuating chronic pain (Sean et al., 2024).

“Placebo effects” arise from psychosocial factors surrounding

therapy (Saueressig et al., 2024c), involving neurotransmitter

release (e.g., opioids, cannabinoids, dopamine) and changes

in brain regions like the prefrontal cortex, amygdala, and

periaqueductal gray (Wager and Atlas, 2015). Placebo effects

involve positive use of contextual factors, while nocebo effects

result from their negative application (Carlino et al., 2016). Both

effects influence outcomes of musculoskeletal pain treatments

(e.g., injections, surgery, exercise, massage) by integrating with

specific treatment components to shape clinical results and patient

experiences (Rossettini et al., 2023).

While some researchers and clinicians recognize these

distinctions, the broader challenge is the complexity and variability

in how these terms are understood, applied, and interpreted across

different contexts. This inconsistency affects research design,
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data interpretation, and communication, fuelling conflicts among

researchers, clinicians, and trialists with differing priorities.

2.2 The second source of
misunderstanding—the clinical relevance

A second source of misunderstanding involves the

consideration of how placebo treatments (e.g., placebo/sham

pills and surgeries), although inherently inert and lacking

therapeutic effect, can still influence patient symptoms

through priming induced by contextual effects. This has been

demonstrated in clinical studies using open-label placebo pills and

open-hidden paradigm.

An example of contextual priming is open-label placebo

injections use. In one study, chronic back pain patients

received saline injections explicitly labeled as placebos, alongside

information on their potential pain relief, in addition to usual care

(Ashar et al., 2024). Clinicians explained the placebo effect, using

Pavlov’s dogs as an analogy, suggesting the body could respond

automatically to a neutral stimulus—the placebo injection. This is

a clear example of contextual priming, where any observed clinical

effect arises not from the injection itself but from the clinician’s

explanation, which drives the modest therapeutic response.

The clinical relevance of CFs emerges from studies using

the open-hidden approach, administering treatment in two ways

(Benedetti et al., 2011). In the open condition, patients know they

are receiving treatment, often accompanied by verbal cues from

the provider, activating expectations and beliefs to enhance the

placebo effect. In the hidden condition, treatment is delivered

without the patient’s awareness, often via automated means. This

clarifies how much of a treatment’s efficacy is due to its active vs.

psychological components. Despite its limitation to immediate or

short-term effects, this approach also shows that contextual effects

occur even with active treatments, highlighting that a treatment’s

effectiveness combines both active and contextual components

(Benedetti et al., 2011).

2.3 The third source of
misunderstanding—beliefs and
expectations

A third source of misunderstanding arises from the belief that

CFs are solely linked to therapeutic intervention itself. This view is

partly inaccurate, as clinicians—through their beliefs, knowledge,

and behavior—and patients—through their expectations and

clinical history—are also active components of the context,

embodying contextual elements themselves.

The clinicians’ beliefs and empathy can generate contextual

effects during the caring for patients with musculoskeletal pain.

This lack of equipoise effect is, for example, evident in a study

on spinal manipulation and pain relief, where clinicians who

strongly believed in the treatment’s efficacy and showed a clear

preference for it increased the likelihood of patients experiencing

beneficial pain relief by 68.3 times compared to treatments

provided by neutral clinicians (Bishop et al., 2017). Evidence

also highlights the crucial role of clinician empathy in achieving

positive outcomes. For example, a study on adults with chronic

low back pain demonstrated that patients treated by highly

empathetic clinicians experienced significantly better outcomes in

pain relief, functionality, and overall quality of life over 12 months

(Licciardone et al., 2024). These results emphasize how clinician

attitudes and empathy can activate contextual effects, significantly

influencing clinical outcomes. Empathetic encounters foster trust

and enhance the patient-clinician relationship, reinforcing that

effective communication and empathy are key to strong therapeutic

alliances and better patient outcomes (Wang et al., 2022).

Patient expectations can trigger contextual effects. In a

neck pain study, patients who expected cervical manipulation

to help (positive expectations) but did not receive it, had

significantly lower odds of treatment success (OR = 0.16; 95%

CI: 0.04, 0.72) than those who both expected and received

it. Among those treated, patients with positive expectations

reported significantly less disability than those without (mean

difference: −3.8; 95% CI: −5.9, −1.5; P = 0.006; Bishop et al.,

2013). This suggests that expectations can independently impact

outcomes, functioning separately from the direct effects of the

treatment itself.

The dynamic interplay between patient expectations and their

individualized responses to specific treatments, combined with

clinician beliefs and decision-making processes, introduces

an additional layer of complexity. In a study examining

treatment decisions in clinical practice, physicians were

significantly more likely to administer placebo treatments

to patients who appeared responsive to them (Piedimonte

et al., 2024). This finding highlights that physicians’ treatment

choices are influenced by patient responsiveness, while patient

responsiveness is, in turn, shaped by clinician characteristics and

decision-making processes.

2.4 The fourth source of
misunderstanding—the statistic
conundrum

A fourth potential source of misunderstandings stems from

the use of varying statistical methods to estimate contextual

effects in meta-analyses, along with the differing epistemological

assumptions that guide these analyses.To accurately estimate

contextual effects, meta-analyses should include three-arm

randomized controlled trials (RCTs). In such trials, one group

receives the active treatment (specific effect), another receives

a placebo or sham treatment (contextual effect), and a third

“wait-and-see” control group accounts for natural progression and

regression to the mean (placebo response; Cashin et al., 2021).

However, despite support in the literature (Saueressig et al., 2024d;

Hohenschurz-Schmidt et al., 2024), such meta-analyses are often

impractical, particularly in fields using non-pharmacological

treatments (e.g., rehabilitation), where including a no-treatment

control group can raise ethical concerns (Cashin et al., 2021).

A possible approach, known as Delayed Treatment Design,

involves administering the active non-pharmacological treatment

at different time points, which avoids ethical concerns and
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enables comparisons between the treatment’s active effects and

natural symptom fluctuations (Mongini et al., 2012). Alternative

approaches, like the Proportion Attributable to Contextual Effects

(Zou et al., 2016), have also been proposed. While commonly used

to estimate contextual effects in musculoskeletal pain treatments

(de Roode et al., 2024; Ezzatvar et al., 2024c), these methods have

limitations that can overestimate effects and introduce bias (for

more details see: Saueressig et al., 2024c).

Researchers should recognize the challenges of measuring CFs,

as the validity of a simple additive response model has been called

into question. This complexity arises from the diverse responses

to contextual manipulations and individual differences among

participants. Three distinct response types have been identified:

antagonistic, synergistic, and reversal (qualitative interactions). In

an antagonistic interaction, the treatment effect is less than the

combined placebo and specific effects. Conversely, in a synergistic

model, the treatment effect surpasses the sum of the placebo and

specific effects. This suggests that contextual manipulation can

either diminish or enhance the specific effect of treatment. In

reversal cases, a nocebo effect may negate the specific effect—for

example, when pain is felt despite the application of a topical

analgesic under nocebo-informed conditions (Boussageon et al.,

2022).

2.5 All is not lost: implications for clinicians
and researchers

Despite possible misunderstandings, we believe there remains

significant ground to explore, and it is premature to conclude

discussions on contextual effects in musculoskeletal pain. We

propose that the clinical and research communities can find

common ground and overcome tension through constructive

dialogue and active involvement in organizations dedicated to

studying these effects (Rossettini et al., 2024). In this context,

the Society for Interdisciplinary Placebo Studies (SIPS) has

provided numerous opportunities for sharing knowledge, building

connections and planning studies through roundtables and panels,

as demonstrated by the four international conferences held thus far

(SIPS Conferences, 2024).

Clinicians should communicate the challenges they face in

managing patients with musculoskeletal pain, particularly when

utilizing contextual effects to enhance placebo benefits andmitigate

nocebo effects (Table 1). Additionally, clinicians should recognize

that everyday clinical practice differs significantly from RCTs, as

it is uncontrolled and influenced by unforeseen factors that can

affect clinical outcomes. Consequently, careful interpretation of

evidence and thoughtful translation of findings into real-world

practice are essential.

Researchers, on the other hand, can support clinicians

by producing scientifically robust research on contextual

effects that mirrors the conditions of everyday clinical practice

while maintaining the necessary rigor. In this context, real-

world RCTs, planned to follow the Consolidated Standards of

Reporting Trials (CONSORT) guidelines and conducted outside

laboratories, where multiple CFs are applied simultaneously

TABLE 1 Contextual e�ects in musculoskeletal pain: questions

unresolved.

Reflections for future studies

• Which CFs most influence patient outcomes?

• How do different CFs interact to influence patient outcomes?

• Are CFs more significant in certain phases of pain management (e.g., history

taking, physical examination, therapeutic administration)?

• Do CFs act differently in acute vs. chronic conditions?

• Do CFs impact differently in presence of nociceptive, nociplastic, and

neuropathic pain?

• Does the effect of CFs on therapeutic outcomes vary in the short, medium, and

long term?

• DoCFs affect subjective and objective/physiological outcomes in the same way?

• Is the effect of CFs affected by social, cultural, religious, economic and

geopolitical influences?

• How do technological advancements (e.g., telehealth, digital devices, artificial

intelligence) interact with CFs to influence outcomes?

• Are CFs more impactful in self-managed vs. clinician-guided treatments?

• Do CFs vary in their impact across different pain management modalities (e.g.,

pharmacological vs. non-pharmacological)?

• Are there CFs that consistently predict positive vs. negative outcomes across

different populations?

• Are there universal CFs applicable across different healthcare systems and

geopolitical settings?

• Are CFs stable over time, or do they evolve during the course of a condition?

• Do CFs differ in their impact between early-stage vs. advanced-stage

conditions?

• How do CFs influence the cost-effectiveness of treatment interventions?

• Do CFs have different influences on passive treatments (e.g., injections and

physical modalities) and active treatments (e.g., therapeutic exercises and

physical activities)?

CF, contextual factors.

during the administration of evidence-based treatment, may

ensure both internal and external validity (Andreu et al., 2024).

Additionally, researchers designing placebo RCTs should detail

the CFs present in both the active intervention and placebo

groups, following recommendations for the development,

implementation, and reporting of control interventions in

efficacy and mechanistic trials of physical, psychological, and self-

management therapies (CoPPS Statement) to ensure a thorough

and balanced description of these effects (Hohenschurz-Schmidt

et al., 2023c).

3 Conclusion

In summary, CFs are integral and unavoidable components

of everyday musculoskeletal pain management, making them

inseparable from clinical practice. As the scholarly debate evolves,

our advice to clinicians regarding these effects echoes the

timeless lyrics: “Accentuate the positive, eliminate the negative,

and latch on to the affirmative” (Mercer, 1944), adopting

empathy, validation, and a patient-centered communication

style during clinical encounters. Meanwhile, researchers are

tasked with the challenge of disentangling the “contextual

effects cake.” While this perspective does not serve as the

final word on contextual effects, we hope it offers a step

toward bridging the gap between clinical practice and research.

Ultimately, fostering collaboration between these domains has

the potential to deliver meaningful benefits for patients with

musculoskeletal pain.

Frontiers in Psychology 04 frontiersin.org

https://doi.org/10.3389/fpsyg.2025.1537242
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Poulter et al. 10.3389/fpsyg.2025.1537242

Author contributions

DP: Writing – original draft, Writing – review & editing. AP:

Writing – original draft, Writing – review & editing. LR: Writing –

original draft, Writing – review & editing. EC: Writing – original

draft, Writing – review & editing. JE: Writing – original draft,

Writing – review & editing. CC: Writing – original draft, Writing

– review & editing. GR: Writing – original draft, Writing – review

& editing.

Funding

The author(s) declare financial support was received for

the research, authorship, and/or publication of this article. The

authors receive funding from the Department of Innovation,

Research, University and Museums of the Autonomous Province

of Bozen/Bolzano for covering the Open Access Publication costs.

Acknowledgments

The authors thank the Department of Innovation, Research,

University and Museums of the Autonomous Province of

Bozen/Bolzano for covering the Open Access publication costs.

Conflict of interest

GR leads education programs on placebo, nocebo effects

and contextual factors in healthcare to under-and post-graduate

students along with private CPD courses.

The remaining authors declare that the research was conducted

in the absence of any commercial or financial relationships that

could be construed as a potential conflict of interest.

Generative AI statement

The author(s) declare that no Gen AI was used in the creation

of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

References

Andreu, M. F., Soliño, S., Villalba, F., Policastro, P. O., Laurens, M. L., D’Aversa,
G., et al. (2024). Contextual factors-enriched standard care on mechanical neck pain
(contextualizAR trial): protocol for a randomised controlled trial.Musculoskelet. Care.
22:e1894. doi: 10.1002/msc.1894

Ashar, Y. K., Sun, M., Knight, K., Flood, T. F., Anderson, Z., Kaptchuk,
T. J., et al. (2024). Open-label placebo injection for chronic back pain with
functional neuroimaging: a randomized clinical trial. JAMA Netw. Open. 7:e2432427.
doi: 10.1001/jamanetworkopen.2024.32427

Benedetti, F., Carlino, E., and Pollo, A. (2011). Hidden administration of drugs.
Clin. Pharmacol. Ther. 90, 651–661. doi: 10.1038/clpt.2011.206

Bishop, M. D., Bialosky, J. E., Penza, C. W., Beneciuk, J. M., and Alappattu, M.
J. (2017). The influence of clinical equipoise and patient preferences on outcomes of
conservative manual interventions for spinal pain: an experimental study. J. Pain Res.
10, 965–972. doi: 10.2147/JPR.S130931

Bishop, M. D., Mintken, P. E., Bialosky, J. E., and Cleland, J. A. (2013). Patient
expectations of benefit from interventions for neck pain and resulting influence on
outcomes. J. Orthop. Sports Phys. Ther. 43, 457–465. doi: 10.2519/jospt.2013.4492

Boussageon, R., Howick, J., Baron, R., Naudet, F., Falissard, B., Harika-Germaneau,
G., et al. (2022). How do they add up? The interaction between the placebo
and treatment effect: a systematic review. Br. J. Clin. Pharmacol. 88, 3638–3656.
doi: 10.1111/bcp.15345

Carlino, E., Piedimonte, A., and Benedetti, F. (2016). Nature of the placebo and
nocebo effect in relation to functional neurologic disorders. Handb. Clin. Neurol. 139,
597–606. doi: 10.1016/B978-0-12-801772-2.00048-5

Carlino, E., and Vase, L. (2018). Can knowledge of placebo and nocebo
mechanisms help improve randomized clinical trials? Int. Rev. Neurobiol. 138, 329–357.
doi: 10.1016/bs.irn.2018.01.012

Cashin, A. G., McAuley, J. H., Lamb, S. E., and Lee, H. (2021). Disentangling
contextual effects frommusculoskeletal treatments. Osteoarthr. Cartilage. 29, 297–299.
doi: 10.1016/j.joca.2020.12.011

Cook, C. E., Bailliard, A., Bent, J. A., Bialosky, J. E., Carlino, E., Colloca, L., et al.
(2023). An international consensus definition for contextual factors: findings from a
nominal group technique. Front. Psychol. 14:1178560. doi: 10.3389/fpsyg.2023.1178560

de Roode, A., Heymans,M.W., van Lankveld,W., and Staal, J. B. (2024). The impact
of contextual effects in exercise therapy for low back pain: a systematic review and
meta-analysis. BMCMed. 22:484. doi: 10.1186/s12916-024-03679-3

Di Blasi, Z., Harkness, E., Ernst, E., Georgiou, A., and Kleijnen, J. (2021). Influence
of context effects on health outcomes: a systematic review. Lancet. 357, 757–762.
doi: 10.1016/S0140-6736(00)04169-6

Evers, A. W. M., Colloca, L., Blease, C., Annoni, M., Atlas, L. Y., Benedetti, F.,
et al. (2018). Implications of placebo and nocebo effects for clinical practice: expert
consensus. Psychother. Psychosom. 87, 204–210. doi: 10.1159/000490354

Ezzatvar, Y., Dueñas, L., Balasch-Bernat, M., Lluch-Girbés, E., and Rossettini, G.
(2024b). Response to comment on “which portion of physiotherapy treatments’ effect
is not attributable to the specific effects in people with musculoskeletal pain? A meta-
analysis of randomized placebo-controlled trials” by Ezzatvar et al. J. Orthop. Sports
Phys. Ther. 54, 1–2. doi: 10.2519/jospt.2024.0201-R

Ezzatvar, Y., Dueñas, L., Balasch-Bernat, M., Lluch-Girbés, E., and Rossettini,
G. (2024c). Which portion of physiotherapy treatments’ effect is not attributable
to the specific effects in people with musculoskeletal pain? A meta-analysis of
randomized placebo-controlled trials. J. Orthop. Sports Phys. Ther. 54, 391–399.
doi: 10.2519/jospt.2024.12126

Ezzatvar, Y., Poulter, D., Lluch-Girbés, E., Dueñas, L., Balasch-Bernat, M., and
Rossettini, G. (2024a). Comment on ’The importance of context (placebo effects) in
conservative interventions for musculoskeletal pain: a systematic review and meta-
analysis of randomized controlled trials’ by Saueressig et al. Eur. J. Pain. 28, 855–856.
doi: 10.1002/ejp.2242

Hohenschurz-Schmidt, D., Draper-Rodi, J., Vase, L., Scott, W., McGregor,
A., Soliman, N., et al. (2023b). Blinding and sham control methods in trials
of physical, psychological, and self-management interventions for pain (article
I): a systematic review and description of methods. Pain. 164, 469–484.
doi: 10.1097/j.pain.0000000000002723

Hohenschurz-Schmidt, D., Draper-Rodi, J., Vase, L., Scott, W., McGregor,
A., Soliman, N., et al. (2023c). Blinding and sham control methods in trials
of physical, psychological, and self-management interventions for pain (article
II): a meta-analysis relating methods to trial results. Pain.164, 509–533.
doi: 10.1097/j.pain.0000000000002730

Frontiers in Psychology 05 frontiersin.org

https://doi.org/10.3389/fpsyg.2025.1537242
https://doi.org/10.1002/msc.1894
https://doi.org/10.1001/jamanetworkopen.2024.32427
https://doi.org/10.1038/clpt.2011.206
https://doi.org/10.2147/JPR.S130931
https://doi.org/10.2519/jospt.2013.4492
https://doi.org/10.1111/bcp.15345
https://doi.org/10.1016/B978-0-12-801772-2.00048-5
https://doi.org/10.1016/bs.irn.2018.01.012
https://doi.org/10.1016/j.joca.2020.12.011
https://doi.org/10.3389/fpsyg.2023.1178560
https://doi.org/10.1186/s12916-024-03679-3
https://doi.org/10.1016/S0140-6736(00)04169-6
https://doi.org/10.1159/000490354
https://doi.org/10.2519/jospt.2024.0201-R
https://doi.org/10.2519/jospt.2024.12126
https://doi.org/10.1002/ejp.2242
https://doi.org/10.1097/j.pain.0000000000002723
https://doi.org/10.1097/j.pain.0000000000002730
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Poulter et al. 10.3389/fpsyg.2025.1537242

Hohenschurz-Schmidt, D., Phalip, J., Chan, J., Gauhe, G., Soliman, N., Vollert,
J., et al. (2024). Placebo analgesia in physical and psychological interventions:
systematic review and meta-analysis of three-armed trials. Eur. J. Pain. 28, 513–531.
doi: 10.1002/ejp.2205

Hohenschurz-Schmidt, D., Vase, L., Scott, W., Annoni, M., Ajayi, O. K.,
Barth, J., et al. (2023a). Recommendations for the development, implementation,
and reporting of control interventions in efficacy and mechanistic trials of
physical, psychological, and self-management therapies: the CoPPS Statement. BMJ.
381:e072108. doi: 10.1136/bmj-2022-072108

Kamper, S. J., and Williams, C. M. (2013). The placebo effect: powerful, powerless
or redundant? Br. J. Sports Med. 47, 6–9. doi: 10.1136/bjsports-2012-091472

Keter, D. L., Esteves, J. E., Loghmani, M. T., Rossettini, G., and Cook, C.
E. (2025). Context is complex: challenges and opportunities addressing contextual
factors in manual therapy mechanisms research. Int. J. Osteopath. Med. 55:100750.
doi: 10.1016/j.ijosm.2025.100750

Licciardone, J. C., Tran, Y., Ngo, K., Toledo, D., Peddireddy, N., and Aryal, S.
(2024). Physician empathy and chronic pain outcomes. JAMA Netw. Open. 7:e246026.
doi: 10.1001/jamanetworkopen.2024.6026

Mercer, J. (1944). Ac-Cent-Tchu-Ate the Positive. Available at: https://it.wikipedia.
org/wiki/Ac-Cent-Tchu-Ate_the_Positive (accessed February 5, 2025).

Mongini, F., Evangelista, A., Milani, C., Ferrero, L., Ciccone, G., Ugolini, A., et al.
(2012). An educational and physical program to reduce headache, neck/shoulder pain
in a working community: a cluster-randomized controlled trial. PLoS ONE. 7:e29637.
doi: 10.1371/journal.pone.0029637

Piedimonte, A., Volpino, V., Campaci, F., Borghesi, F., Guerra, G., and Carlino, E.
(2024). Placebos in healthcare: a behavioral study on how treatment responsiveness
affects therapy decisions in a simulated patient-physician interaction. Clin. Pract. 14,
2151–2165. doi: 10.3390/clinpract14050170

Rossettini, G., Campaci, F., Bialosky, J., Huysmans, E., Vase, L., and Carlino,. E.
(2023). The biology of placebo and nocebo effects on experimental and chronic pain:
state of the art. J. Clin. Med. 12:4113. doi: 10.3390/jcm12124113

Rossettini, G., Palese, A., and Cook, C. (2024). “Trying to explain the unexplainable”:
why research on contextual factors in musculoskeletal pain is needed. Pain Manag. 14,
465–468. doi: 10.1080/17581869.2024.2406224

Saueressig, T., Dunning, J., Mourad, F., Bliton, P., and Young, I. (2024b). Comment
on “which portion of physiotherapy treatments’ effect is not attributable to the

specific effects in people with musculoskeletal pain? A meta-analysis of randomized
placebo-controlled trials” by Ezzatvar et al. J. Orthop. Sports Phys. Ther. 54, 1–2.
doi: 10.2519/jospt.2024.0201

Saueressig, T., Owen, P. J., Pedder, H., Tagliaferri, S., Kaczorowski, S., Altrichter, A.,
et al. (2024d). The importance of context (placebo effects) in conservative interventions
for musculoskeletal pain: a systematic review and meta-analysis of randomized
controlled trials. Eur. J. Pain. 28, 675–704. doi: 10.1002/ejp.2222

Saueressig, T., Owen, P. J., Pedder, H., Tagliaferri, S., Kaczorowski, S., Miller, C. T.,
et al. (2024a). Response to “Comment on ’the importance of context (placebo effects)
in conservative interventions for musculoskeletal pain: a systematic review and meta-
analysis of randomized controlled trials’ by Saueressig et al.” Eur. J. Pain. 28, 857–858.
doi: 10.1002/ejp.2252

Saueressig, T., Pedder, H., Owen, P. J., and Belavy, D. L. (2024c). Contextual
effects: how to, and how not to, quantify them. BMC Med. Res. Methodol. 24:35.
doi: 10.1186/s12874-024-02152-2

Sean, M., Coulombe-Lévêque, A., Nadeau, W., Charest, A. C., Martel, M., Léonard,
G., et al. (2024). Counting your chickens before they hatch: improvements in an
untreated chronic pain population, beyond regression to the mean and the placebo
effect. Pain Rep. 9:e1157. doi: 10.1097/PR9.0000000000001157

Sherriff, B., Clark, C., Killingback, C., and Newell, D. (2023). Musculoskeletal
practitioners’ perceptions of contextual factors that may influence chronic low
back pain outcomes: a modified Delphi study. Chiropr. Man. Therap. 31:12.
doi: 10.1186/s,12998-023-00482-4

SIPS Conferences (2024). Available at: https://placebosociety.org/sips-conferences
(accessed February 5, 2025).

Wager, T. D., and Atlas, L. Y. (2015). The neuroscience of placebo effects:
connecting context, learning and health. Nat. Rev. Neurosci. 16, 403–418.
doi: 10.1038/nrn3976

Wang, Y., Wu, Q., Wang, Y., and Wang, P. (2022). The effects of physicians’
communication and empathy ability on physician-patient relationship from
physicians’ and patients’ perspectives. J. Clin. Psychol. Med. Settings. 29, 849–860.
doi: 10.1007/s10880-022-09844-1

Zou, K., Wong, J., Abdullah, N., Chen, X., Smith, T., Doherty, M., et al. (2016).
Examination of overall treatment effect and the proportion attributable to contextual
effect in osteoarthritis: meta-analysis of randomised controlled trials.Ann. Rheum. Dis.
75, 1964–1970. doi: 10.1136/annrheumdis-2015-208387

Frontiers in Psychology 06 frontiersin.org

https://doi.org/10.3389/fpsyg.2025.1537242
https://doi.org/10.1002/ejp.2205
https://doi.org/10.1136/bmj-2022-072108
https://doi.org/10.1136/bjsports-2012-091472
https://doi.org/10.1016/j.ijosm.2025.100750
https://doi.org/10.1001/jamanetworkopen.2024.6026
https://it.wikipedia.org/wiki/Ac-Cent-Tchu-Ate_the_Positive
https://it.wikipedia.org/wiki/Ac-Cent-Tchu-Ate_the_Positive
https://doi.org/10.1371/journal.pone.0029637
https://doi.org/10.3390/clinpract14050170
https://doi.org/10.3390/jcm12124113
https://doi.org/10.1080/17581869.2024.2406224
https://doi.org/10.2519/jospt.2024.0201
https://doi.org/10.1002/ejp.2222
https://doi.org/10.1002/ejp.2252
https://doi.org/10.1186/s12874-024-02152-2
https://doi.org/10.1097/PR9.0000000000001157
https://doi.org/10.1186/s
https://placebosociety.org/sips-conferences
https://doi.org/10.1038/nrn3976
https://doi.org/10.1007/s10880-022-09844-1
https://doi.org/10.1136/annrheumdis-2015-208387
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

	Contextual effects in musculoskeletal pain: are we overlooking essential factors?
	1 Introduction
	2 Discussion
	2.1 The first source of misunderstanding—terminology
	2.2 The second source of misunderstanding—the clinical relevance
	2.3 The third source of misunderstanding—beliefs and expectations
	2.4 The fourth source of misunderstanding—the statistic conundrum
	2.5 All is not lost: implications for clinicians and researchers

	3 Conclusion
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


