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ICU Early Mobilization Considerations 

• How to start a new 
program of early mobility 

• How to determine if 
patients can tolerate 
mobility 

• What level of activity is 
therapeutic 

• Barriers and solutions 

• Prevention for the long 
term 

Cognitive, Psychological, and Physically 
Disabling Side Effects of ICU Stay 

• 49% of patients unable to return to their previous 
work 

• Delirium- inattentive and disorganized thinking in 
up to 75% of ICU patients 

• Long term disruption of executive functioning 
and short term memory 

• Post traumatic stress disorder in 44% of ICU 
survivors at time of discharge 

• Weakness in 50% of patients with prolonged 
mechanical ventilation, sepsis, or multi-organ 
failure 

The Evidence 

• 1.       Davydow DS, Desai SV, Needham DM, Bienvenu OJ. Psychiatric morbidity in survivors of 
the acute respiratory distress syndrome: a systematic review. Psychosom Med 2008; 70(4): 
512-9. 

• 2.       van der Schaaf M, Beelen A, Dongelmans DA, Vroom MB, Nollet F. Poor functional 
recovery after a critical illness: a longitudinal study. J Rehabil Med 2009; 41(13): 1041-8. 

• 3. Timmers TK, Verhofstad MH, Moons KG, van Beeck EF, Leenen LP. Long-term quality of 
life after surgical intensive care admission. Arch Surg 2011; 146(4): 412-8. 

• 4. Livingston DH, Tripp T, Biggs C, Lavery RF. A fate worse than death? Long-term 
outcome of trauma patients admitted to the surgical intensive care unit. J Trauma 2009; 
67(2): 341-8; discussion 8-9. 

• 5. Herridge MS, Tansey CM, Matte A, et al. Functional disability 5 years after acute 
respiratory distress syndrome. N Engl J Med 2011; 364(14): 1293-304. 

• 6. Morandi A, Jackson JC, Ely EW. Delirium in the intensive care unit. International review 
of psychiatry (Abingdon, England) 2009; 21(1): 43-58. 

• 7. Hopkins RO, Jackson JC. Short- and long-term cognitive outcomes in intensive care 
unit survivors. Clinics in chest medicine 2009; 30(1): 143-53, ix. 

• 8. Hopkins RO, Jackson JC. Long-term neurocognitive function after critical illness. Chest 
2006; 130(3): 869-78. 

• 9.         Lipshutz AK, Gropper MA. Acquired Neuromuscular Weakness and Early Mobilization 
in the Intensive Care Unit. Anesthesiology 2012. 
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What Can This Patient Tell Us? 

• Assess for pain 

• Assess for delirium 

• Look at degree of 
weakness and tolerance 
for activity 

• Assess for previous 
activity 

• Learn about family and 
social support 

Starting an Early Mobility Program 

• Institute a structured Quality Improvement 
project 

– Institute for Healthcare Improvement Plan-Do-
Study-Act Model 

– Collect preliminary data 

– Creating practice change through engagement of 
leadership and frontline staff, educate and 
collaborate, execute, and evaluate 

Literature Describing QI Projects 

• Clark DE, Lowman JD, Griffin RL, Matthews HM, Reiff DA. Effectiveness of an early 
mobilization protocol in a trauma and burns intensive care unit: a retrospective cohort study. 
Physical therapy 2013; 93(2): 186-96. 

• Needham DM, Korupolu R, Zanni JM, et al. Early physical medicine and rehabilitation for 
patients with acute respiratory failure: a quality improvement project. Arch Phys Med Rehabil 
2010; 91(4): 536-42. 

• Engel HJ, Tatebe S, Alonzo PB, Mustille RL, Rivera MJ. A Physical Therapist-Established 
Intensive Care Unit Early Mobilization Program: A Quality Improvement Project for Critical 
Care at the University of California San Francisco Medical Center. Physical therapy 2013. 

• Morris PE, Goad A, Thompson C, et al. Early intensive care unit mobility therapy in the 
treatment of acute respiratory failure. Crit Care Med 2008; 36(8): 2238-43. 

• Adler J, Malone D. Early mobilization in the intensive care unit: a systematic review. 
Cardiopulmonary physical therapy journal 2012; 23(1): 5-13. 

• Titsworth WL, Hester J, Correia T, et al. The effect of increased mobility on morbidity in the 
neurointensive care unit. Journal of neurosurgery 2012; 116(6): 1379-88. 

Create a Business Model 

• Lord RK, Mayhew CR, Korupolu R, et al. ICU early physical rehabilitation programs: 
financial modeling of cost savings. Crit Care Med 2013; 41(3): 717-24. 

 

• OBJECTIVE: To evaluate the potential annual net cost savings of implementing an ICU 
early rehabilitation program. DESIGN: Using data from existing publications and actual 
experience with an early rehabilitation program in the Johns Hopkins Hospital Medical 
ICU, we developed a model of net financial savings/costs and presented results for ICUs 
with 200, 600, 900, and 2,000 annual admissions, accounting for both conservative- and 
best-case scenarios. Our example scenario provided a projected financial analysis of the 
Johns Hopkins Medical ICU early rehabilitation program, with 900 admissions per year, 
using actual reductions in length of stay achieved by this program. SETTING: U.S.-based 
adult ICUs 

 

• CONCLUSIONS: A financial model, based on actual experience and published data, 
projects that investment in an ICU early rehabilitation program can generate net 
financial savings for U.S. hospitals. Even under the most conservative assumptions, the 
projected net cost of implementing such a program is modest relative to the substantial 
improvements in patient outcomes demonstrated by ICU early rehabilitation programs. 
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What Practices Can Be Standardized 

•  ICU Early Mobilization Requires: 
– Admit to ICU with activity as tolerated orders 

 

– Physical Therapy referrals are included in MD orders 
 

– 60-80% of ICU patients receive consistent Physical Therapy 
daily 

 

– Patients are awake and as mobile as possible 
 

– Delirium minimized- sleep facilitated, sedatives targeted 
 

– Work of breathing is minimized during activity 

 
Morandi A, Brummel NE, Ely EW. Sedation, delirium and mechanical ventilation: the 'ABCDE' approach. Curr 
Opin Crit Care. 2011; 17(1): 43-9 

 

 

Table 2.  Comparison of 3 ICU Early Mobility QI Projects 

QI for Early Mobility Wake Forest Johns Hopkins UCSF 

Objective  Reduce immobility 
and weakness with 
early PT 

For MICU patients 

 Optimize patient 
sedation 

 Provide early PM&R 
in the ICU for MICU 
patients 

 Provide earlier and 
more frequent PT in 
the ICU for MICU and 
SICU patients 

Planning time frame     1 year  1.5 years 

Comparison group  n=165 Control group  n=27 retrospective 
comparison 

 n=179 retrospective 
comparison 

Intervention group and 

time frame 

 n=165 patients on 
MV 

 2004 to 2006 
7days/week mobility 

 n=30 on MV 
 2007 

 6 days/week mobility 
  

 n= 294 all ICU 
patients 

 2010 
5 days/week mobility 

Number of added 

personnel and titles 

 1 RN, 1 CNA, 1 PT, 1 
project manager 

 1 PT, 1 OT, 1 
technician, 1 
coordinator, 1 part 
time assistant 
coordinator 

 1 PT, 1 part time aide 

  

Equipment added  ?  2 wheelchairs  ICU platform walker 

Outcome measures  Days to out of bed 
 Frequency of therapy 
 ICU/ hospital LOS 
 Adverse events 

 Percentage of ICU 
patients receiving PT 

 ICU/ hospital LOS 
 Pain/ delirium scores 
 Adverse events 

 Number of days to 
initiating PT 

 ICU/ hospital LOS 
 Distance walked in 

ICU  
 D/C disposition 
 Incident reports 

ICU Early Mobilization Requires 

• Find your champions 
and supporters 

• Develop a 
multidisciplinary 
committee 
– Establish guidelines 

– Cross discipline 
education 

– Problem solve barriers 

– Promotion 

Barriers to ICU Early Mobilization 
 

Provider Barriers 

• Knowledge 

• Lack of Staffing 

• Fearful attitude 

• Patient Sedation 

• Culture of immobility 

• Unfamiliar professions 

Solutions 

• Education, promotion 

• Start small, evolution 

• Treat pain, target sedation 

• Find your champions 

• Learn to speak their 
language 

Needham, D. M. and R. Korupolu (2010). "Rehabilitation quality improvement in an intensive 
care unit setting: implementation of a quality improvement model." Top Stroke Rehabil 
17(4): 271-281 
Pawlik, A. J. and J. P. Kress (2013). "Issues affecting the delivery of physical therapy services 
for individuals with critical illness." Phys Ther 93(2): 256-265. 
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Can This Patient Tolerate Activity? Evidence of Safety 

• Berney, S., K. Haines, et al. (2012). "Safety and feasibility of an exercise prescription approach 
to rehabilitation across the continuum of care for survivors of critical illness." Phys Ther 
92(12): 1524-1535. 

• Bailey, P., G. E. Thomsen, et al. (2007). "Early activity is feasible and safe in respiratory failure 
patients." Crit Care Med 35(1): 139-145. 

• Kayambu, G., R. Boots, et al. (2013). "Physical Therapy for the Critically Ill in the ICU: A 
Systematic Review and Meta-Analysis." Crit Care Med. 

• Shimamura, N., N. Matsuda, et al. (2013). "Early Ambulation Produces Favorable Outcome 
and Nondemential State in Aneurysmal Subarachnoid Hemorrhage Patients Older than 70 
Years of Age." World Neurosurg. 

• Olkowski, B. F., M. A. Devine, et al. (2013). "Safety and feasibility of an early mobilization 
program for patients with aneurysmal subarachnoid hemorrhage." Phys Ther 93(2): 208-215. 

• Needham, D. M., R. Korupolu, et al. (2010). "Early physical medicine and rehabilitation for 
patients with acute respiratory failure: a quality improvement project." Arch Phys Med 
Rehabil 91(4): 536-542. 

•   

UCSF Exclusion Guidelines 

• Patients with immediate plans to transfer to outside hospital 

• Patients who require significant doses of vasopressors for hemodynamic 
stability (maintain MAP> 60) 

• Mechanically ventilated patients who require FiO2 .8 and/or PEEP >12, or 
have acutely worsening respiratory failure 

• Patients maintained on neuromuscular paralytics 

• Patients in an acute neurological event (CVA,SAH, ICH) with re-assessment 
for mobility every 24 hours 

• Patients unresponsive to verbal stimuli 

• Patients with unstable spine or extremity fractures 

• Patients with a grave prognosis- transferring to comfort care 

• Patients with a femoral dialysis catheter 

• Patients with open abdomen, at risk for dehiscence 

 

Does the patient present with any of the exclusion criteria?
(See the chart* below)

Does the patient appropriately attend to the tasks?

Does the patient meet all of the following?
- Remaining alert and oriented
- Demonstrating trunk control
- Vital signs within acceptable parameters

Does the patient meet all of the following?
- Remaining alert and oriented
- Demonstrating trunk control
- Vital signs within acceptable parameters

Sedation-
related 

medication

Primary CNS 
etiology

     Bed level assessment
      1. Orient the patient and perform CAM-ICU
      2. Assess baseline vital signs
      3. Bed exercises (passive, active, active assisted, resisted
       range of motion exercises to all extremities) 

      Sitting assessment
      4. Dangle the patient at the edge of the bed

      Standing assessment
      5. Perform sit-to-stand and static standing at the bedside

         Attempt to decrease sedation via
        - Interrupting continuous infusion
        - Changing from continuous infusion            
         to “as  needed” bolus doses
        - Using anti-psychotic medication for 
         treatment of hyperactive delirium

      Reassess after 24 hours

      Consult with MD/NP and assess 
      ability to tolerate and participate in 
      mobility

      Limit PT treatment to bed level

      
      Limit PT treatment to edge of bed or 
      bed level activity
      Place the patient in full chair position 
      in bed for orthostatic training
     

      6. Proceed with standing activities, transferring to chair 
      and gait training

No

Yes

No

Yes

Yes

No

No

Yes

Limit PT treatment to edge of bed or 
standing at bedside

No

Does the patient open eyes to verbal or manual stimulation   
(+1 > RASS > -2)

Exclusion Criteria*
- Significant dose of vasopressors for hemodynamic stability (maintain MAP >60)
- Mechanically ventilated with FiO2>.8 and/or PEEP>12, 
  or acutely worsening respiratory failure
- Neuromuscular paralytics
- Currently in an acute neurological event (CVA, SAH, ICH) 
- Unstable spine or extremity fractures
- Grave prognosis, transitioning to comfort care
- Open abdomen, at risk for dehiscence
- Active bleeding process
- Bed rest order

Yes

Legend
RASS: Richmond Agitation Sedation 
Scale
CAM-ICU: The Confusion Assessment 
Method for the ICU
FiO2: Fraction of inspired Oxygen
PEEP: Positive End-Expiratory Pressure 
(cmH2O)
MAP: Mean Arterial Pressure (mmHg)
CVA: Cerebrovascular Accident
SAH: Subarachnoid Hemorrhage
ICH: Intracerebral Hemorrhage
CNS: Central Nervous System
Vital sign parameters: case by case 
bases.

Start Here

Figure 1.
Daily Mobility Assessment and Treatment
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ICU: Prelude to Mobility Activity 

• Physical Therapist Rounding in ICU 

– Look in on the patient 

• Set an appointment time with 
the patient and family 

– Talk to the RN, RT, OT 

 

• Medication needs prior to PT 

• Find that optimal window of 
time for the patient 

 
• Ohtake, P. J., D. C. Strasser, et al. (2013). 

"Translating research into clinical practice: the 
role of quality improvement in providing 
rehabilitation for people with critical illness." Phys 
Ther 93(2): 128-133. 

  

 
 

 

Sitting on the Edge of the Bed 

• Why is this therapeutic? 

 

• What makes this 
different from using a 
lift device to transport a 
patient to a chair? 

 

• What makes this 
different from placing 
the bed in a chair 
position? 

Sitting on the Edge of the Bed 

• Trunk control 
• Vestibular training 
• Joint compression 
• Joint/muscle stretching 
• Lung expansion 
• Airway clearance 
• Aerobic exercise? (Yes!) 
• GI motility 
• Orientation, mental status 
• Endurance 
    

Sitting on the Edge of the Bed- Now What? 

• Talk to patient and 
family- interview them 

• Go SLOW 
• Calm and reassure 

patient and family 
– Anxiety is normal 

• Don’t forget the 
importance of upper 
body exercise 

Rukstele CD, Gagnon MM. Making Strides in 
Preventing ICU-Acquired Weakness: Involving 
Family in Early Progressive Mobility. Crit Care Nurs 
Q. 2013;36(1):141-7. 
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Activity Intensity and Dosage 

 

• Patient baseline activity 
level 

• Patient activity history 
including distant 

• Patient most recent 
activity 

• Passive turning doesn’t 
count 

When Is It Time to Stop and Rest? 

• Patient remains unresponsive 
 
• Fatigued, pale appearance 
 
• Respiratory rate consistently > 10 

bpm above baseline 
 
• Decreasing muscle recruitment 
 
• Loss of balance 
 
• Decreasing weight bearing ability 
 
• Diaphoresis 

 

What About All Those Critical Lines? 

 

• Patient lines and drains can 
be accommodated 

 

• Mechanical ventilation and 
CVVH lines 

 
• Damluji, A., J. M. Zanni, et al. 

(2013). "Safety and feasibility of 
femoral catheters during physical 
rehabilitation in the intensive 
care unit." J Crit Care. 

  

 

 

 

UCSF ICU Early Mobilization 

 
Improvements in discharge 
outcome with decreased 
length of stay and greater 
percentage able to discharge 
to home correlate to: 

 

• Earlier mobility  

• More intense intervention  

• Greater distance walked 
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 Patients Expectations and Patient Centered 
Goals 

Can This Patient Tolerate Activity? 

 

Mobility is Life 

• Early mobility is profoundly 
beneficial to your patients 

 

• Don’t be afraid, they do better than 
you expect 

 

• It is a MULTIDISCIPLINE task 
 
• Muller M, Strobl R, Grill E. Goals of 

patients with rehabilitation needs in acute 
hospitals: goal achivement is an indicator 
for improved functioning. J Rehabil Med 
2011; 43(2): 145-50. 

• Misak CJ. ICU-acquired weakness: 
obstacles and interventions for 
rehabilitation. Am J Respir Crit Care Med 
2011; 183(7): 845-6. 
 

In Summary 

• Critical illness is catabolic and 
depleting, rapidly and potentially 
lasting for years 

 

• A prolonged ICU stay can cause 
delirium and cognitive changes for 
most patients 

 

• Mobility combined with minimal or 
no sedation started at the 
beginning of an ICU stay is 
protective and preventative 

• Approach the task with structured 
QI project, collaboration, barrier 
identification 


