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Our mission is to pioneer medical technology that
improves the outcomes of patients, starting with the very
first breaths of life.

The Airon Difference: Mobility without Barriers

Airon enables seamless, continuous patient mobility
across the entire care journey, from EMS to ER, MRI,
ICU/NICU, and progressive mobility, using a lightweight
pneumatic platform that simplifies transport to improve
staff compliance.

1956 - 2026




Sponsored by BariSolutions, Inc.

BariSolutions is transforming
healthcare by advancing safe,
equitable care for plus-size patients
through education, compliance
support, and specialized clinical
programs. By equipping hospitals with
resources, training, and technology
guidance, we strive to help improve
patient outcomes while reducing
caregiver injury and system costs. At
its core, BariSolutions is helping
create a world where size no longer
limits the quality of care or dally life.
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Objectives

» Describe the impact of obesity on respiratory mechanics and
critical illness outcomes

» Explain the role of early mobility in preventing ICU-acquired
weakness and improving recovery outcomes

» |dentify barriers to mobilizing critically ill patients with obesity
receiving respiratory support

 Discuss interdisciplinary strategies that integrate respiratory care,
safe patient handling, and progressive mobility

* Apply evidence-based mobility principles to improve patient and
workforce safety in critical care

Elevating safety. Inspiring care.
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Latos, M., Szymczak, A., & Solecki, M. (2024). Intravenous access in patients with morbid obesity. Pielegniarstwo Chirurgiczne i Angiologiczne/Surgical and Vascular
Nursing, 18(2), 71-74.
Sanchez, C., Miller, K., Raj, R., Mandalaneni, K., Pemminati, S., & Gorantla, V. R. (2024). The Associations Between Obesity and Deep Vein Thrombosis in Patients with Anderson, M. etal. (2021) Impact of obesity in critical illness. CHEST, 160(6), 2135-2145.

Cardiovascular Disease: A Narrative Review. Cureus, 16(8).
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Hazards of Immobillity

* Pressure injuries

* Deconditioning
 Fall-related injury

* Prolonged LOS

* Readmission in 30 days
« RESPIRATORY

Elevating safety.



Respiratory Physiology and Obesity

 Effects of obesity on lung
mechanics

 Ventilation challenges and
oxygen considerations

 |[mplications for ARDS and
ventilator management
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Effects of Obesity on Lung Mechanics

Reduced resting lung volumes =

Functional Residual Capacity
(FRC)

In patients with obesity there is
restriction from surrounding
adipose tissue and reduction
from surrounding adipose tissue
and reduction in lung
compliance
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Ventilation Challenges and Oxygen Considerations

What are the zones? 5]

S West zone
Why are they important N
to SPHM professionals? : . ot I

Elevating safety.




Implications for ARDS and Ventilator Management

1. Give the lungs the best opportunity to expand SUPINE POSITION
— getting the heart off!

LUNG

HEART
ol Nuty
2. Utilize the alveoli that are recruitable and 1L
have perfusion to help the patient oxygenate

and ventilate

PRONE POSITION

Elevating safety.



In-bed Mobility

What can patients do
in-bed”?

Resistance bands on
foot or side rails

In-bed therapy devices

Elevating safety.



Immobility and ICU-Acquired Weakness

Errol’s Journey: From Covid-19 to Cancun

YouTube
Link

Errol's Journey frohttps://www.youtube.com/watch?v=5A0JcyfiSmEm Covid-19 to Cancun
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ICU Mobility in Mechanically Ventilated Patients

* Evidence supporting early
mobilization

* Mobility protocols and safety
screening

Elevating safety.



Polling Question

Is mobility screening performed in your setting?

A. Never
B. Sometimes

C. Always
D. All patients are assumed to be immobile

Elevating safety.




Mobility Protocols and Safety Screenmg

. AACN

+ AACN g

Safety Screenin

 Mobility protocol e —
 Others - iot '''''

» Safety Screening "
 BMAT
 BMAT 2.0

* All ICU patients

Elevating safety.




Integrating Respiratory Care and Mobility

* Mobilization during mechanical ventilation

» Respiratory therapy and rehabilitation
collaboration

» Case examples and implementation
strategies

Elevating safety.



Polling Question
What are the barriers to ICU mobility?

A.Patients are too sick

B. The equipment is too cumbersome

C.l don’t know what to do when the patient codes while being mobilized
D.Leader fails to encourage regular mobility

Elevating safety. Inspiring care



|CU Mobility with Ceiling Lift

* Walking sling
* Portable ventilator
» Walking aid

Elevating safety.



Moblilization During Mechanical Ventilation

Would a higher acuity
walking aid be more in line
with safe patient handling
and mobility of the ICU
patient if it were to be able
to support |V therapy,
monitoring, drainage bags,
and a ventilator?
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Immobility and ICU-Acquired Weakness

» Pathophysiology of ICU
weakness

* Hazards of immobility
* Long term functional

outcomes after critical
IlIness

* Discharge disposition
* Readmission
* 12-month mortality
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Case Examples and Implementation

» 38-year-old male admitted with COVID

* No significant medical history other than BMI of 36

* Previously completed Ironman and is currently active

* Upon admission, his oxygen requirements increased rapidly

* He was intubated and placed on MV within 24 hours of admission

» Subsequently placed on VV ECMO due to refractory hypoxemia
* Goal to maintain RASS score at 0 to -1

Andersen, E. M., Kelly, T. L., Sharp, A., Keller-Ross, M. L., & Brunsvold, M. E. (2022). Active rehabilitation in a patient during and
after venovenous extracorporeal membrane oxygenation with a diagnosis of COVID-19: a case report. Journal of acute care
physical therapy, 13(1), 8-15.

Sessler, C. N., et al. (2002). The Richmond Agitation-Sedation Scale: validity and reliability in adult intensive care unit patients.
American Journal of Respiratory and Critical Care Medicine, 166(10), 1338-1344. https://doi.org/10.1164/rccm.200201-0040C
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Case Examples and Implementation

Hospital Day Mobilization Intervention
4 Chair via ceiling lift (full MV and ECMO)
7 PT evaluation, sitting on EOB (full MV and ECMO)
12 Sit-to-stand (full MV and ECMO)
14 Decannulation (full MV)
17 Sit-to-stand and stand-pivot to chair (PS MV)
18 Same (extubated, HFNC)
21-23 2x per day PT sessions; step-ups, sit-to-stands, short distance ambulation (HFNC)
25 Step-ups in room for stair simulation; in-room mobilization with nursing staff (NC)
29 D/C home with exercise program

Andersen, E. M., Kelly, T. L., Sharp, A., Keller-Ross, M. L., & Brunsvold, M. E. (2022). Active rehabilitation in a patient during and
after venovenous extracorporeal membrane oxygenation with a diagnosis of COVID-19: a case report. Journal of acute care
physical therapy, 13(1), 8-15.

Sessler, C. N., et al. (2002). The Richmond Agitation-Sedation Scale: validity and reliability in adult intensive care unit patients.
American Journal of Respiratory and Critical Care Medicine, 166(10), 1338-1344. https://doi.org/10.1164/rccm.200201-0040C
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Polling Question

When implementing an early mobilization plan in the ICU, which factors must be
assessed prior to and during mobilization?

A.Hemodynamic and respiratory stability, including vasopressor
requirements, oxygenation status, and ventilator settings

B.Neurologic status, including level of consciousness, delirium risk, and
ability to follow commands

C.Presence of invasive devices and lines, with appropriate securement and
risk mitigation strategies

D.All of the above

— panding Professionaiss Elevating safety. Inspiring care.



Mobility Doesn't End in the ICU
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Evidence Supporting ICU Mobility

Adams, J., et al (2024). Early mobility index and patient outcomes: A retrospective study in intensive care units. American Journal
of Critical Care, 33(3), 171-179. https://doi.org/10.4037/ajcc2024747

Andersen, E. M., Kelly, T. L., Sharp, A., Keller-Ross, M. L., & Brunsvold, M. E. (2022). Active rehabilitation in a patient during and
after venovenous extracorporeal membrane oxygenation with a diagnosis of COVID-19: a case report. Journal of acute care
physical therapy, 13(1), 8-15.

Anderson, M. and Shastay, M., (2021). Impact of obesity in critical illness. CHEST, 160 (6), 2135 — 2145.
Chen, J., & Huang, M. (2024). Intensive care unit-acquired weakness: recent insights. Journal of intensive medicine, 4(01), 73-80.
Lahano, A.C., et al. (2025). Temporal trends in ICU outcomes by body mass index. ResMed Journal. 251, 108599.

Latos, M., Szymczak, A., & Solecki, M. (2024). Intravenous access in patients with morbid obesity. Pielegniarstwo Chirurgiczne i
Angiologiczne/Surgical and Vascular Nursing, 18(2), 71-74.

Martinez-Camacho MA, et al. (2024) Physical and respiratory therapy in the critically ill patient with obesity: a narrative review.
Front. Med. 11:1321692. doi: 10.3389/fmed.2024.1321692

Menges, D., et al. (2021). Systematic early versus late mobilization in mechanically ventilated adult ICU patients: A systematic
review and meta-analysis. Critical Care, 25(16).
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Evidence Supporting ICU Mobility

Patel BK, Wolfe KS, Patel SB, Dugan KC, Esbrook CL, Pawlik AJ, et al. (2023). Effect of early mobilization on long-term cognitive
impairment in critical iliness in the USA: a randomized controlled trial. Lancet Respir Med, 11:563-572.

Petrucci, M., Gemma, S., Carbone, L., Piccioni, A., Della Polla, D. A., Simeoni, B., ... & Covino, M. (2025). ICU-acquired
weakness: from pathophysiology to management in critical care. Emergency care and medicine, 2(1), 4.

Rowal, H. (2023). Early mobilization in the ICU. CHEST Ciritical Care, 2(1),1000038.

Sanchez, C., Miller, K., Raj, R., Mandalaneni, K., Pemminati, S., & Gorantla, V. R. (2024). The Associations Between Obesity and
Deep Vein Thrombosis in Patients with Cardiovascular Disease: A Narrative Review. Cureus, 16(8).

Sessler, C. N., et al. (2002). The Richmond Agitation-Sedation Scale: validity and reliability in adult intensive care unit patients.
American Journal of Respiratory and Critical Care Medicine, 166(10), 1338-1344. https://doi.org/10.1164/rccm.200201-0040C

Schaller, S.J., Scheffenbichler, F.T., Bein, T. et al. Guideline on positioning and early mobilisation in the critically ill by an expert
panel. Intensive Care Med 50, 1211-1227 (2024). https://doi.org/10.1007/s00134-024-07532-2

Varnum, J. (2025). Worker safety, early mobility, and respiratory considerations among patients of size: A multidisciplinary
imperative. Journal for Bariatric Solutions, 1(3), 14-19.

Yang, X., et al. (2024). Early mobilization for critically ill patients. Respiratory Care, 68 (6).
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Thank you!

Jimbo Varnum, DHA, MBA, RRT-NPS-ACCS, CSPHA
limbo@barisolutions.com

Allison Varnum, MSN, RN, BSRT, CSPHA
allison@barisolutions.com

Susan Gallagher, PhD, MSN, MA, RN, CBN, CSPHP
susan@barisolutions.com
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