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Objectives 

1. State the epidemiology and impact of 
immobility on critically ill patients   

2. Discuss screening and implementation 
strategies to improve mobility by 
providing an interprofessional approach 
to mobility practices 

3. Review of integrating the protocol into 
the system culture 



Historically…. 
 Ø How long has it been a concern? Sad but true, 

authors identified the need in 1967 
l  “Nursing of the future… must pay greater attention to 

maintaining the physiologic and psychological mobility and 
preserve the body’s autoregulatory mechanisms”. 

 
 
 
 
 
 
 
 
 
 
 

(Olson, et al., 1967 American Journal of Nursing)  



Through The Years… 
Ø  Patients in ICU have been sedated, restrained and kept 

immobile in an attempt to improve their outcomes  
•  Prevent pain, anxiety and cause amnesia to the ICU 

experience 
•  Sedate them so they sleep 
•  Restrain them “so they don’t pull anything out” 
•        metabolic rate to reduce stress to the heart, lungs, brain  

Ø  Leading to increased length of stay (LOS), mortality, delirium  
 
 
 

( Morris and Herridge 2007, IHI, 2012) 



Background 

Ø Prolonged immobility leads to debilitation that 
extends beyond hospital discharge   

(Herridge, 2009; Chelluri, 2004; Heyland, 
2005; Morris, 2007) 

Ø Immobility is associated with increased: 
l  Ventilator acquired pneumonia (VAP) 
l  ICU and hospital length of stay ( LOS) 
l  Mortality 
l  ICU acquired weakness 
l  Risk for deep vein thrombosis (DVT)  
l  Skin breakdown 



Culture   
Ø  Significant potential for harm arose from ICU culture 

of patient immobility and excessive or unnecessary 
sedation   

Ø  Began for all the right reasons: promote comfort, 
safety, and respiratory synchrony and allow 
intubation and mechanical ventilatory support for 
severe respiratory failure  

Ø  Culture has persisted in some units despite evidence 
that sedation and mobility practices, alone or in 
combination with acute ICU illness, have adverse 
consequences that are not remediable over time 

 
(Herridge, 2009) 



Aging Population 
Ø 40M people in the U.S are > 65 years old 

•  Projected to more than double to 89M by 2050 

Ø Growing numbers of older people makes the 
development and implementation of interventions 
to prevent or delay mobility limitation essential 

Ø Immobility and frailty: 
•  Are some of the most important hospital adverse events   

• Result in a poor prognosis for independent functioning, 
increased use  of healthcare services and mortality  
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Aging Population 
Ø Hospital-acquired delirium, functional decline and 

frailty can be prevented, delayed or treated if 
appropriate interventions used 

•  Mobility programs are important role for:  
§ Recovery of functional loss that occurred immediately before 

hospital admission 

§ Preventing additional functional decline during hospitalization  

 

 

 

 

(Jackson et. al., 2012) 
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Why Early Mobility? 
Small study that assessed 

cognitive rehabilitation after ICU 

discharge in pts who received a 

6-week protocolized intervention 

(goal management training along 

with physical rehab) found 

improved function in the 

intervention group compared to 

controls  

(Jackson et. al., 2012) 

 



Disability 
Ø  Cognitive impairment and physical disability are major 

health burdens / drivers of health care costs  
•  Impose yet further burdens on families and informal 

caregivers 

Ø  Onset of disability is associated with worsened 
mortality and substantial increases in medical costs 
including a strain on Medicaid / Medicare 

Ø  Irreversible cognitive and physical impairment 
following acute illnesses are particularly feared 
outcomes and weigh heavily on patient decision 
making 

(Iwashyna, Ely, Smith, Langa, 2010) 



Why is Therapy Important in ICU? 
Advancements	in	medical	care	
have	lead	to	an	é	in	survival			

Ø 	ICUs	have	approximately			
					5,000,000	survivors	annually		
Ø 	540,000	deaths	annually		

Surviving	pa5ents	suffer	from	long-term	complica5ons		
Ø Neuromuscular	weakness	
Ø Neuropsychiatric,	cogni?ve	dysfunc?on	

• Especially	seen	in	pa?ents	with	respiratory	failure			
	or	mechanical	ven?la?on	



 

 

 

 

 

 

 



Mobility is Medicine 
Physical activity provides health benefits: 

•  Improves blood glucose homeostasis 

•  Enhances cardiovascular and                                             

endothelial function 

• ê chronic inflammation 

•  Regulates hormone levels 

•  Preserves musculoskeletal and neuromuscular integrity 

• ê depression and improves cognition 



Goals	of	Early	Mobility	

Ø To promote ICUs commitment to improving 

patient outcomes by: 

l   Introducing evidence-base practice for mobility 

l ê days on mechanical ventilation, ICU length of stay 

l ê Post-Intensive Care Syndrome (PICS) e.g., ICU 

acquired weakness and cognitive dysfunction 
§  Patients who do not achieve early mobility show no 

improvement in their physical dependence up to 1 year after 
DC from ICU 

  



Goals	of	Early	Mobility	
Ø ê amounts of physical disability 

after discharge 

Ø Prevents additional neuromuscular 
complications 

Ø Promotes positive psychological 
outlook 

Ø Reduce delirium 



Achieving	the	Right	Balance	

Pa5ent	
Oriented	

&	
Goal	Directed	

	



(Vasilevskis et al., 2010) 

Delirium

Spontaneous 
Awakening 

Trials
Spontaneous 

Breathing Trials

Early and 
Progressive 

Mobility

Choice of 
sedation

Get the Tubes 
& Lines OUT

Feed them 
to GOAL 
Engage 
Family

ABCDEF-	Let’s	Not	Forget	-G	



“E”	=	Early	(&	Progressive)	Mobility	

Ø  Evaluation and 
aggressive progression 
of mobility in a 
sequential manner 

Ø  GOAL returning to 
baseline 



Common	Barriers	to		
Early	and	Aggressive		

Mobility	
Ø  Staffing 
Ø  Equipment 
Ø  Lack of Protocol 
Ø  Lack of 

Leadership   
  support 

Ø  Referrals for PT / 
OT 

Ø  Delirium 

Ø  Over sedation 
Ø  Safety 
Ø  Patient Hemodynamic    

  Tolerance 
Ø  Rotating Staff and  

   Residents 
Ø  Skeptical clinicians 

(Engel, H., Needham, D., Morris, P., Grouper, M., 2013) 



Early Mobility Protocol Study 
Ø PURPOSE:  To determine if an evidence-based 

educational intervention influenced critical care 
nurses' decisions to institute early mobilization in 
ICUs at 3 Detroit hospitals 



Methodology 
Ø Pre- post-test, non experimental design 

Ø Evaluated the effects of education on nurses’ 
decisions to begin Early Mobility 

Ø Data was collected at four intervals pre and post 
education (interrupted time-series design)  

Ø Pre-Education  
•  Time 1 - Baseline data (n=73) 

Ø Post-education data 
•  Time 2 – 1Q (n=78) 
•  Time 3 – 2Q (n=98) 
•  Time 4 – 3Q (n=90) 



Early Mobility – The Nuts and Bolts 
 

• 22 

Phase I Chair 
Position 

Phase 2  Dangle 

Phase 3 Stand & 
Pivot 

Phase 4 Walk <  150 
feet 

Phase 5 Walk > 150 
Feet  



Critical Care Mobility Protocol               
Early and Aggressive Mobility 

Ø Early, aggressive and purposeful 
advancement to the next phase is key 

Phase I 
Chair 
Position 

Phase 2  
Dangle 

Phase 3 
Stand & 
Pivot 

Phase 4 
Walk <  150 
feet 

Phase 5 
Walk > 150 
Feet  



Results 
 

Pre-education 
(n=72) 

Post-education 
(n=264) P 

Age, years               
[median (IQR)] 

65 (54-78) 59 (48-71) 0.008 

Required 
mech vent 29 (39.7%) 129 (48.5%) 0.183 

Days vent, if 
ever [median (IQR)] 

6 (3-16) 4 (2-9) 0.144 



Actual Activity Met or Exceeded the 
Phase of Mobility Identified Based 

on Criteria for Readiness 
 
 

P<0.001  P=0.180 

The provision of specific early mobility education influenced attitudes and 
practice decisions made by critical care nurses.  The results were 
statistically significant. Additionally, each post-test period was found to be 
similar as there was no statistically significant difference between the           
3 times.  Thus, the influence was sustained over time. 



ICU Length of Stay 

2012 192 651 3.39 468 
2013 256 805 3.14 493 
2014 679 2019 2.97 667 

2012 896 3804 4.25 1674 
2013 407 1685 4.14 1002 
2014 510 1965 3.85 461 

Year 
Pt  

Encounters 
Patient  
Days LOS Vent Days 

Year 
Pt	

Encounters 
Pa5ent	
Days LOS Vent	Days 

Hospital 1 

Hospital 2 
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Implications for Practice 

Early Mobility of Critically Ill Patients Can Lead to: 
Ø      Hospital and ICU LOS 
Ø      Long Term Disability              

Ø      Quality of life  
Ø      Improves outcomes  
Ø      Physical,  peripheral and respiratory muscle strength 
Ø      Psychological outlook         

 



Conclusion 
Ø Nurses’ attitudes and practice decisions are 

influenced by evidence-based education 
  
Ø Critically ill patients benefit from early mobilization   

Ø As nurses understand and value the concept of 
early mobility, they will provide more opportunities 
of mobility for their patients 

Ø Patient outcomes will improve 



Challenges Persisted 



The Most  
COMPLEX Patients 



Verticalization 



Improved		
Pulmonary	
Mechanics	



Standing	versus	SiYng	
Literature	Review	

Ø Hojat & Mahdi ( 2011) investigated the effects 
of 3 postural changes (normal, slumped and 
kyphotic) and standing on pulmonary function in 
20 young males. Variables included: 

•  Standard spirometric measurements forced 
vital capacity (FVC) 

•  Forced expiratory volume in 1 sec (FEV1)  
•  Peak expiratory flow (PEF)    



Standing	versus	SiYng	
Literature	Review	

Results:  
Ø  ANOVA and a paired t test indicated that FVC and FEV1 

value in standing posture was significantly é than other 
sitting postures 

Ø  In slumped sitting, FVC, FEV1 and PEF significantly ê 
from other sitting posture  

Ø  No significant difference for FVC, PEF and FEV1 
between the normal and kyphotic sitting postures 

Ø  FVC, FEV1 and PEF as importance index in health of 
pulmonary system function was affected by sitting 
posture, particularly in slumped sitting posture   





Ver5caliza5on	

Ø 18 pts taken from supine to 30° then 50° in 
15min increments 

Ø Variables evaluated: RR, HR, mBP, GCS, Vital 
Capacity (VC), Tidal volume (vT) minute 
ventilation (VE), respiratory muscle strength 
(PImax & PEmax), thoracoabdominal cirtometry 

 
 
 
 
 

(Sibinelli, et. al., 2012) 



Ver5caliza5on	Results	

Ø Chest cirtometry é @ 30° then ê @ 50°, 
abd cirtometry showed gradual é but not 
statistically significant 

•  PImax demonstrated a significant gradual é in 
inspiratory strength (p=0.0218) 

•  é VC (0° vs 50°, p=0.003) 
•  é VT (0° vs 50°, p =0.01) 



Safety	and	Feasibility	of	a	Very	Early	
Ver5caliza5on	in	Pa5ents	With	
Severe	Trauma5c	Brain	Injury 

 
Ø  30-minute daily verticalization sessions - 5 days 

per week for 3 consecutive weeks in ICU using a 
tilt-table with stepping device  

Ø Sessions were started 12.7 ± 8.7 days from the 
injury-determining event 

Ø Slope of the tilt-table was gradually increased from 
0° to 60° in a time span of 9 minutes 

(Frazzitta, 2015) 



Safety	and	Feasibility	of	a	Very	Early	
Ver5caliza5on	in	Pa5ents	With	
Severe	Trauma5c	Brain	Injury 

 
Ø  No adverse events occurred during all treatments, 

and there were no interrupted sessions  

Ø Hemodynamic and neurological changes were 
monitored 
§  No adverse changes in hemodynamic or 

neurological status appeared during the 
sessions 

(Frazzitta, 2015) 





Boos5ng	lumbar	support	improves	
lung	capacity	and	expiratory	flow.	

The	“Slumped	SiYng	Posture”	in	
bed	can	significantly					

compromise	respiratory	capacity	

The	X-Hale™	
chair	posi5on	

feature	
op5mizes	

pa5ent	siYng	
posture	and	
helps	improve	
pulmonary	
func5on		

Lumbar	Boost	



PI	Results	Hospital	1	



PI	Results	Hospital	2	



Combined	Data	



Con5nuous	Lateral	Rota5on																																			
Therapy	(CLRT)  

Ø Continuous turning of 
the pt from side to side 
with  < 40°  

 
Ø Benefits include: 

•  ê nosocomial pneumonia & 
other pulmonary 
complications 

•  ê hospital LOS & iventilator 
days 

•  ê cost of care 
 
*must be in rotation 18/24hrs per day for benefits                 

              

Swadener-Culpepper, L. (2010). 



Lessons Learned 

Ø While populations and cultures were 
dissimilar 

•  Evidence based care unites 
•  Equipment and technology needs  
•  Staff education 
•  Continued measurement essential to 

sustainability 
•  We are more similar than dissimilar  



Ø Engagement and communication to and 
from clinicians are essential to success   

Ø Keys to success are not the specific 
practices themselves, but the execution 
of those practices and the creation of a 
culture that supports performance 
improvement  

mtp	

Lessons Learned 



Ø Creating a culture of performance excellence, 
accountability for results, and leadership 
execution are the keys to success  

Lessons Learned 



Strategic Planning 
Ø Need to set system wide critical care measurable 

short- and long term goals 
•  Treasure the measure 
•  Leverage the data  

Ø Set goals for quality and safety based on the pursuit of 
perfection rather than improvement.  

  
Ø  Link the system’s quality goals with its operational 

and financial goals  
  

Lessons Learned 



Today… 

Ø Implementing an 
interprofessional 
approach to early, 
progressive, and 
aggressive mobility 
protocol combats 
the effects of 
bedrest in the 
critically ill patient* 

*picture used with patient permission 



Sit, Stand, 
Walk… 

GET OUT OF 
BED	



 
 

 “It is no longer a matter how 
we keep them alive…”  

“but rather how well we keep 
them alive.” 

 


WES ELY, MD, MPH



Thank you!! 

Ø Questions?  
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