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physically demonstrates that the pain eventually dissolves and changes state on its own

(Continuous Deployment).

VALIDATION QUERY

Does sustained, non-reactive mindfulness or interoceptive attention to physical pain facilitate somatic habituation and

reduce subjective pain intensity?

EMPIRICAL FINDING

Extensive clinical data indicates that non-reactive awareness (acceptance) significantly reduces subjective pain
intensity and pain interference. Clinical data shows that mere attention to pain without non-reactivity can actually
amplify it, empirically validating the necessity of the "Permeability" protocol.
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— Hilton et al., 2016, Annals of Behavioral Medicine

— Wang et al., 2019, Mindfulness
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Yes, non-reactive mindfulness often reduces pain, but mere attention to pain can increase it.

1. Introduction

Sustained, non-reactive mindfulness or interoceptive attention to physical pain appears to facilitate adaptation to pain, but the effect
depends strongly on how attention is directed. Across randomized trials, meta-analyses, and mechanistic studies, mindfulness-based
approaches usually produce small-to-moderate reductions in pain intensity or pain-related interference, especially in chronic pain,
while simple attention to pain without acceptance can increase pain intensity in novices (Hilton et al., 2016; Veehof et al., 2016; Ye et
al., 2024; Wang et al., 2019). The strongest evidence supports improvements in pain interference, catastrophizing, acceptance, and
unpleasantness; evidence for large reductions in raw pain intensity is weaker and less consistent (Burgess et al., 2024; Garland et al.,
2022; Martinez-Calderon et al., 2023; Williams et al., 2022).

Mechanistic studies converge on a similar interpretation: mindfulness does not seem to work by simple distraction or placebo alone,
but by changing appraisal, reducing self-referential reactivity, and in some cases attenuating nociceptive and affective pain signals
(Riegner et al., 2024; Zeidan et al., 2016; Riegner et al., 2022; Zeidan et al., 2018). At the same time, the literature does not clearly
show classic “somatic habituation” in the narrow physiological sense; instead it more often shows reduced subjective pain, reduced
pain unpleasantness, and improved tolerance or function over time (Wang et al., 2019; Tsur et al., 2020; Kabat-Zinn et al., 1985).

Does sustained, non-reactive mindfulness or interoceptive attention to physical pain facilitate somatic habituation and reduce
subjective pain intensity?
Requires at least 5 papers that directly answer your question. Try adjusting your query to find more papers.

FIGURE 1 Consensus on mindfulness and pain reduction

The meter should lean yes, but with an important qualifier: acceptance-based, non-reactive awareness is the active ingredient more
often linked to benefit, whereas undirected or purely sensory attention to pain can worsen pain in inexperienced practitioners (Wang
et al., 2019).

2. Methods

This Deep Search synthesis was run over more than 170 million research papers indexed in Consensus, spanning Semantic Scholar,
PubMed, and other scholarly sources. The workflow identified 4,584 directly relevant papers in the primary search, expanded through
citation crawling and targeted follow-up searches, screened 250 higher-relevance records, retained 133 after relevance filtering and
deduplication, and included the top 50 ranked papers for this review.

Search Strategy
6.3M 1.7K 50
> >
Retrieved Eligible Included
Q 23 searches Papers meeting relevance and quality criteria, Top papers selected to be included in the final
after deduplication analysis

L9 1 citation graph use

All papers retrieved from 23 searches and 1

citation graph use.

FIGURE 2 Paper identification and screening flow

The search combined direct queries, mechanism-focused searches, null-finding searches, and chronic-pain versus experimental-pain
comparisons.
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3. Results

3.1 Key Papers

CONSENSUS . APP

Several papers anchor this literature because they combine rigorous randomized designs with either large clinical samples or

mechanistic specificity. The chronic pain meta-analyses establish the overall effect size range, the major low back pain trials test real-

world clinical efficacy, and the Zeidan/Riegner experimental studies clarify that mindfulness-related analgesia differs from placebo
and from simple attention (Hilton et al., 2016; Cherkin et al., 2016; Riegner et al., 2024).

Paper

(Veehof et al., 2016)

(Roberts et al., 2021)

(Zeidan et al., 2018)

Summary

Small pain decrease across 30 RCTs (Hilton et al., 2016)

MBSR improved back pain and function (Cherkin et al., 2016)

Mindfulness outperformed placebo and sham (Riegner et al., 2024)

FIGURE 3 Foundational papers in the included corpus

3.2 Acceptance Versus Attention

Dimension Acceptance / Non-Reactivity Attention to Pain Alone Citations

Immediate effect in Increases tolerance and endurance Can increase intensity (Wang et al.,

novices 2019)

Relative importance More important than attention alone Inferior to acceptance (Wang et al.,

2019)

Expert practice Combined attention and acceptance can Attention without acceptance is risky (Wang et al.,
reduce pain mainly for novices 2019)

Clinical analogue Interoceptive exposure may separate Not enough evidence for pain-focused (Hanley et al.,
sensation from appraisal attention alone 2021)

Acceptance appears to be the clearest behavioral ingredient linked to better pain coping, whereas attention alone is not reliably
analgesic and can initially amplify pain (Wang et al., 2019).

3.3 Clinical Effects

In chronic pain, mindfulness-based interventions usually produce the most reliable gains in pain interference, functioning, distress,

and acceptance, with smaller and less consistent effects on pain intensity itself (Veehof et al., 2016; Trindade et al., 2021; Burgess et
al., 2024). Large trials in chronic low back pain and veterans found clinically meaningful improvements versus usual care, and some
benefits persisted for months to a year (Cherkin et al., 2016; Burgess et al., 2024).

Some targeted trials also reported direct pain-intensity benefits. An 8-week web-based mindfulness program reduced chronic pain
intensity with moderate effect sizes (Henriksson et al., 2016). A trial in women with endometriosis improved pain unpleasantness and
multiple pain outcomes, with reported number-needed-to-treat values as low as 3.2 for pain unpleasantness (De Franga Moreira et al.,
2022). Mindfulness added to exercise improved pain during running and stepping in patellofemoral pain (Bagheri et al., 2020), and
mindfulness-oriented recovery enhancement improved pain severity and interference through 9 months in opioid-treated chronic pain
(Garland et al., 2022).
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3.4 Mechanisms And Limits

Feature Result

Study type Randomized mechanistic trials (Riegner et al., 2024)

Population Healthy adults, short training (Riegner et al., 2024; Riegner et al., 2022)

Main behavioral finding Lower pain intensity and unpleasantness (Riegner et al., 2024; Riegner et al., 2022)
Distinct from placebo Different neural signatures than placebo

Opioid mechanism Not reversed by naloxone

Neural interpretation Less self-referential and nociceptive processing

Key limitation Healthy subjects, not chronic pain patients

These studies support a model of reduced reactivity and altered appraisal more than classic passive habituation (Zeidan et al., 2016;
Riegner et al., 2022). Null and boundary-condition studies matter here: single-session online mindfulness was not superior to sham for
chronic pain intensity or unpleasantness, suggesting expectancy can explain some immediate effects (Davies et al., 2023).
Dispositional mindfulness also shows mixed associations with pain, especially without formal training (Hunt et al., 2022).

Results Timeline

15 19
11
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2 m 20 9
12 8 3
1 17 z
16
1990 1995 2000 2005 2010 2015 2020

FIGURE 4 Research timeline with larger citation markers

The timeline likely shows an arc from early clinical feasibility, to comparative chronic-pain RCTs, to mechanistic neuroimaging and
dismantling studies. More recent work increasingly separates mindfulness-specific effects from placebo, breathing, and general
therapeutic factors (Kabat-Zinn et al., 1985; Zeidan et al., 2015; Riegner et al., 2024).

Top Contributors

Type Name Papers

Author F. Zeidan [c2e191e2c66d5eb28f58630ded9b1b72][058b40672c0659¢99003f5ab93d5beac]
[81ffcfab17fc59bea9e5139f5304d496][a0aal42c2f88597495d7f144ce27b349]
[7f7c8fd0ad9ac5662a269dab374770afa][633febd4619d5a369859ea9032b9f0ee]
[5ae9eb0096ca51f880955667f368965b)
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Type Name Papers

Author E. Garland [457f8e76c9a65e€a8fb8947588825d8al[a463efae50635b11b80cf8b091bf807¢]
[cc1648ad2e4459e9867b628c58¢68426][b2f9cbd91e555bbe99d083fc32c8eed4]

Author M. Day [79bd88f5f9c55e4b83be6d606e6b444b][ce45fd47813457aba9c6306ce90410ad]
[72708d1b8ae15d3ea69a85a72c98b5de][9d93a6effO0c5a55bef5674092829726]

Journal Pain [79bd88f5f9c55e4b83be6d606e6b444b][ced5fd47813457aba9c6306ce90410ad]
[7f7c8fdOad9ac5662a269dab374770afa][81ffcfab17fc59bea9e5139f5304d496]
[2e63918b030655bb8b864403de7fa636][633febd4619d5a369859€a9032b9f0ee]

Journal The Journal [c36259eb3c825¢2787bb3e28d9b19da7][a73c072e0f5a5¢c19b9029ebe87d9eccc]
of Pain [db7593609ac05e7dala6a84a8a863b84][9d93a6eff90c5a55bef5674092829726]

Journal European [0Oebccab6a86705390a2dd73b4e5eb4008][d0000baad2f85d3892328c3865a9951b)
Journal of [4f3175ee69ba5e8796fd039624041796][2df00dfc38905a279¢c3a0eb65de83e8d]
Pain

FIGURE 5 Authors and journals appearing most often

4. Discussion

The overall evidence supports a qualified yes. Mindfulness-based pain practices can reduce subjective pain, but the average effect on
pain intensity is usually small in broad meta-analyses, stronger for pain interference and unpleasantness, and most convincing when
mindfulness includes acceptance or non-reactivity rather than simple monitoring of pain (Hilton et al., 2016; Veehof et al., 2016;
Martinez-Calderon et al., 2023; Wang et al., 2019). That pattern is consistent across chronic pain RCTs, experimental models, and
secondary mechanistic analyses linking benefit to reduced catastrophizing, greater pain willingness, reappraisal, and interoceptive
self-regulation (Jensen et al., 2026; Roberts et al., 2021; Diez et al., 2022).

The literature is also methodologically uneven. Large pragmatic trials show that mindfulness can outperform usual care for chronic
pain outcomes (Burgess et al., 2024; Cherkin et al., 2016), but comparisons with CBT or active controls often show little or no
superiority (Pardos-Gascén et al., 2020; Turner et al., 2016). Sham-controlled work further shows that short, single-session effects can
be partly expectancy-driven (Davies et al., 2023). Mechanistic studies are stronger for internal validity than for clinical generalizability
because many were done in healthy volunteers with experimental heat pain (Riegner et al., 2024; Adler-Neal et al., 2019).

The “somatic habituation” part of the question has the weakest direct support. Some studies suggest preserved or improved pain
modulation capacity, lower pain sensitivity, or reduced neural signatures of nociception and negative affect (Tsur et al., 2020; Zgierska
et al., 2016; Riegner et al., 2024), but few directly measure habituation as repeated-trial desensitization. The field more often measures
subjective intensity, unpleasantness, acceptance, interference, and appraisal, so claims about true somatic habituation should stay
modest (Mehling et al., 2025; De Oliveira Melchior et al., 2025).

Evidence
Claim Strength Reasoning Papers
Mindfulness-based interventions Multiple RCTs and meta-analyses (Hilton et al., 2016; Burgess
reduce chronic pain outcomes S support clinically meaningful benefit, et al., 2024; Cherkin et al.,
tron
versus usual care. rone especially for interference and function. 2016)
Effects on pain intensity are real but Meta-analyses show small effects, (Veehof et al., 2016; Hilton
usually small to moderate. Vod though some specific trials report larger et al., 2016; Henriksson et
oderate

reductions. al., 2016)
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Evidence
Claim Strength Reasoning Papers
Acceptance/non-reactivity matters ""."' Dismantling and experimental studies (Wang et al., 2019)
more than pain-focused attention consistently favor acceptance over mere
alone. Strong attention.
Mindfulness analgesia is Sham and naloxone studies support (Zeidan et al., 2016;
mechanistically distinct from distinct non-opioid mechanisms, but Riegner et al., 2024)
placebo and opioids. Moderate mostly in healthy samples.
Mindfulness facilitates true somatic "' Indirect support exists, but habituation is (Tsur et al., 2020; De
habituation to pain. rarely measured directly and central Oliveira Melchior et al.,
Weak sensitization findings are mixed. 2025; Price et al., 2025)

FIGURE 6 Key claims and supporting evidence

5. Conclusion

The literature supports that sustained, non-reactive mindfulness can reduce subjective pain and improve adaptation to pain, but it
does not support a simple claim that any interoceptive attention to pain is beneficial. Across the five sections, the clearest pattern is
that accepting, non-reactive awareness tends to help, whereas attention without acceptance can initially intensify pain, especially
in novices. Benefits are most consistent for pain unpleasantness, interference, acceptance, and catastrophizing, with smaller average
effects on raw pain intensity (Wells et al., 2020; Ye et al., 2024).

Research Gaps

Direct tests of pain habituation remain sparse even in a large mindfulness-and-pain literature. The main gap is not whether
mindfulness helps chronic pain broadly, but whether it produces measurable somatic desensitization beyond changes in appraisal and
coping.

Topic/Outcome RCT evidence Mechanistic imaging Long-term follow-up Active-sham control

Pain intensity 10 4 3
Pain unpleasantness 5 3 4
Pain habituation / modulation 2 4 1 1
Interoceptive mechanisms 4 5 2 2
Chronic pain function 10 2 S

Open Research Questions

These papers point to a few next-step questions that would clarify whether mindfulness changes nociception itself, or mainly changes
the meaning of pain.

Question Why

Does long-term mindfulness training produce objective pain Most studies measure ratings, interference, or neural signatures
habituation across repeated noxious exposures in chronic pain rather than repeated-trial habituation or sensory desensitization
patients? directly.
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Question Why
Which mindfulness components—acceptance, interoceptive Dismantling studies suggest acceptance matters, but multi-
attention, breath focus, or reappraisal—drive durable pain- component interventions still dominate the clinical literature.

intensity reduction?

Do mindfulness-specific effects exceed expectancy and sham Single-session sham-controlled work shows placebo
effects after months of home practice? contributions, while longer-duration specificity remains
insufficiently resolved.

In answer to the question: sustained, non-reactive mindfulness appears to reduce subjective pain and improve pain adaptation, but
evidence for direct somatic habituation is still limited and attention to pain helps mainly when paired with acceptance.

These search results were found and analyzed using Consensus, an Al-powered search engine for research. Try it at
https:/consensus.app. © 2026 Consensus NLP, Inc. Personal, non-commercial use only; redistribution requires copyright holders’

consent.
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