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Executive Summary
In 2024, the Undersea and Hyperbaric Medical Society (UHMS) redefined Clinical Hyperbaric Oxygen Therapy (HBOT) as treatment conducted at pressures of 2.0 atmospheres absolute (ATA) or greater. Although intended to standardize practice, this arbitrary threshold contradicts a robust body of peer-reviewed science and evidence demonstrating biological activity at pressures well below 2.0 ATA. Research by MacLaughlin (2025), Thom (2006), Hadanny and Efrati (2020), Balestra (2021), and most recently Sonners (2025) shows cytokine modulation, stem-cell mobilization, and redox activation between 1.1 and 1.5 ATA—precisely the range often used for “sham” conditions in clinical trials. By excluding these biologically effective exposures from its definition of HBOT, the UHMS has created a scientific validity crisis that undermines research design, policy credibility, and patient access to oxygen-based therapies. The politics of the UHMS have trumped science. The UHMS has surrendered their credibility as “the primary source of scientific information for diving and hyperbaric medicine physiology worldwide.”
UHMS Definition and Position Statements
UHMS definitions have shifted over time across policy documents, introducing three distinct thresholds that blur the line between science and administration. Earlier manuals described HBOT simply as breathing near-100 percent oxygen at pressures greater than atmospheric. Subsequent guidance to constrain sale and use of flexible-walled chambers established 1.4 ATA as the minimum for therapeutic exposure, and the 2024 policy codified 2.0 ATA as the minimum “clinical” threshold. The result is a three-tiered scheme: scientific HBOT (> 1.0 ATA), therapeutic HBOT (≥ 1.4 ATA), and clinical HBOT (≥ 2.0 ATA). This progressive elevation reflects a departure from science and physiological evidence toward an administrative classification that has significant implications for research interpretation and reimbursement.



Evidence for Biological Activity Below 2.0 ATA
Accumulating evidence confirmed in peer-reviewed, published science that oxygen pressures well below 2.0 ATA trigger meaningful cellular responses. MacLaughlin et al. (2025) documented hematopoietic progenitor cell mobilization and up-regulation of cytokines such as MIF and APRIL after 60 minutes of 100 percent oxygen at 1.0 ATA, expanding on earlier findings at 1.27 ATA air exposure (2023) and 42 percent oxygen at normobaric pressure (2019). These observations define the ascending limb of the oxygen hormesis curve, demonstrating that incremental increases in oxygen tension—independent of pressure magnitude—produce measurable molecular effects.
Reinforcing these findings, Jason Sonners (2025) published a comparative study in Therapeutic Sciences: Emerging Research in Medical Gases and Regenerative Biology examining cytokine responses to mild- (1.3 ATA) and high-pressure (2.0 ATA) HBOT in healthy adults. Participants underwent 100-minute sessions three times weekly across two five-week blocks, with a multi-analyte cytokine panel evaluated after each phase. Both pressure protocols produced significant reductions in pro-inflammatory markers, yet each modulated distinct cytokine subsets: approximately 21 in the mild-pressure arm and 20 in the high-pressure arm, with partial overlap. This non-linear, pressure-specific pattern indicates that oxygen’s immunologic effects follow a hormetic curve rather than a monotonic “more pressure = more effect” relationship. The Sonners study thus provides direct experimental support that 1.3 ATA exposures—well below the UHMS clinical threshold—produce robust immune and inflammatory modulation. Its findings mirror those of Thom (2006), Heyboer (2014), Hadanny and Efrati (2020), and Balestra (2021), all of whom reported oxygen-tension–dependent activation of HIF-1α, nitric-oxide synthase, and antioxidant gene pathways at pressures between 1.2 and 1.5 ATA. Collectively, these studies demonstrate that the biological continuum of oxygen extends well into the range currently mischaracterized as placebo.
Although the Sonners data remain in abstract form pending full peer-review publication, its convergence with multiple independent lines of evidence underscores the central argument of this paper: that pressures below 2.0 ATA elicit authentic physiological responses and should not be classified as inert. When clinical trials use 1.2–1.3 ATA “sham” arms, they inadvertently compare two active treatments, thereby masking therapeutic signal and compromising statistical validity.

Implications of the UHMS Redefinition
By restricting the clinical definition of HBOT to ≥ 2.0 ATA, the UHMS has institutionalized a policy framework that contradicts basic oxygen biology. This threshold bias produces systematic errors in trial design, drives false-negative results, and distorts the scientific record upon which coverage and regulatory decisions are based. Furthermore, when subjects in “placebo” groups experience measurable biological effects, the ethical and interpretive integrity of randomized studies is compromised. The arbitrary pressure cutoff at 2.0 ATA—unsupported by any dose-response inflection in the literature—creates a false dichotomy between normobaric oxygen therapy and hyperbaric medicine, stifling translational innovation and policy coherence.

Toward a Continuum Model of Oxygen Therapy
A scientifically sound framework recognizes oxygen as a graded biotherapeutic continuum in which pressure, fraction of inspired oxygen, duration, and frequency combine to determine dose. Replacing categorical thresholds with a continuum model aligns definitions with measurable biology and permits precise dose-response mapping across the entire spectrum from normobaric to high-pressure exposure. This is where the UHMS could usefully return to science: conduct the research to establish that spectrum.

Policy and Practice Narrative
To restore scientific validity, the field must abandon the fiction that pressures below 2.0 ATA are clinically irrelevant. Placebo arms pressurized to 1.1 ATA or greater should be reclassified as active comparators within research registries, acknowledging their biological potency. Future protocols must include biomarker verification to confirm the physiologic inertness of control conditions before claims of placebo validity are accepted. Regulatory bodies and payers should revise definitions and coverage criteria to reflect modern oxygen-dose science rather than legacy pressure boundaries. Finally, collaboration among professional organizations such as the UHMS, American College of Hyperbaric Medicine (ACHM), the International Hyperbaric Medical Foundation (IHMF), and International Hyperbaric Association (IHA) is essential to harmonize definitions, standardize methodology, and ensure that policy keeps pace with evidence. The caveat for decisionmakers and the medical community is that the UHMS-led narrative that HBOT-for TBI/PTSD is “unproven” and “investigational.” The sum total of published scientific evidence for the validity, safety, and efficacy of HBOT-for-TBI/PTSD [over 28 studies] dwarfs the published evidence for all on-label Indications to date.


Conclusion
The 2024 UHMS redefinition of Clinical HBOT to a minimum of 2.0 ATA is inconsistent with the demonstrated continuum of oxygen biological activity. Sub-2.0 ATA exposures—validated by MacLaughlin, Thom, Hadanny & Efrati, Balestra, and Sonners—produce measurable cytokine, stem-cell, and redox responses that advance healing and regeneration. Recognizing HBOT as a dose-dependent spectrum rather than a binary threshold is essential for research integrity, policy accuracy, and equitable access to care.
Definition Evolution Timeline

───────────────────────────────
1.0 ATA  — The early UHMS Scientific Definition which consistently appears in 
UHMS Committee Reports through the 12th edition 2008 

≥ 1.4 ATA  — Definition OF HBOT  adjustment to address the rise of popularity of
Flexible Chambers appears for the first time in UHMS Committee Report 13th edition 2014 

Additional evidence suggesting the rationale for the adjustment of the definition to a 1.4 ATA threshold can be found in the 2017 position statement issued by the Undersea and Hyperbaric Medical Society (UHMS) concerning Low-Pressure Fabric Hyperbaric Chambers. This statement asserts that exposures below 1.4 ATA do not align with its definition of therapeutic Hyperbaric Oxygen Therapy (HBOT).

≥ 2.0 ATA  — 2024 UHMS Clinical Redefinition

The clearest 2024 UHMS source that sets a clinical HBOT threshold of ≥ 2.0 ATA is a UHMS MEDFAQs entry (posted August 2, 2024) that states:
“The Indications Manual 15th Edition, edited by Enoch Huang, now clearly defines clinical hyperbaric oxygen treatment as treatment occurring between 2.0 to 3.0 ATA.” 

───────────────────────────────
Interpretation: The steady upward drift from > 1.0 ATA to 2.0 ATA reflects administrative expedience rather than biological necessity, narrowing the recognized therapeutic range and excluding documented sub-2.0 ATA effects from policy recognition. Not coincidentally, the upward drift tracks with the increasingly powerful advent of cheaper, stronger and safer portable non-hard shell chambers into the market.
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