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The Need for Sedation?

Psychological 
Stress

Environmental 
Stress

Physical Stress



Alien, sensory rich environment



Psychological Stress in ICU

ÁLoss of normal circadian rhythms

ÁThe disruption of normal sleep patterns

ÁSleep deprivation

ÁLoss of control

ÁFear of death or serious illness

ÁFeelings of helplessness

ÁDisorientation and panic





Environmental Stress in ICU

ÁForeign environments

ÁRoom temperature

ÁContinuous ambient lighting

ÁFamily not continuously available for 
comfort
ÁSignificant noise from personnel and 

medical equipment
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Physical Stress in ICU

ÁAttached to equipments with tubes or 
wires
ÁIntubated and ventilated
ÁTreatment or diagnostic procedures
ÁConfined (restricted) to bed
ÁUncomfortable bed and pillow
ÁUnable to control stool habit





Excessive stimulation in ICU

ÅMonitoring

ÅCleaning

ÅSuctioning

ÅDressing changes

ÅMobilization

ÅPhysical therapy



+ Inability to communicate





Anxiety, sleep deprivation

71% of patients in a medical 

surgical ICU get agitated at 

least once (46% severe agitation)

Pharmacotherapy 2000; 20: 75-82



Delirium in 87%

with fluctuating mental status,

inattention, disorganized

thinking with or without 

agitation
JAMA 2001; 286: 2703-2710



Sedation Goal



ICU Sedation Goal

Å Stabilize hemodynamics & modulate 

stress response

Å Reduce motor activity ïtolerance of 

procedures, facilitate nursing 

managment

Å Facilitate mechanical ventilation

Å Facilitate sleep patterns



Sedation Analgesia

ñICU Sedationò

Amnesia Hypnosis Anxiolysis

Patient Comfort



Properties of an Ideal Sedative

ÁEasy to administer

ÁRapid onset, easily titratable level and a 
predictable effect

ÁAlleviates both pain and anxiety

ÁNo respiratory depression

ÁMinimal metabolism, not dependent on a normal 
hepatic, renal or pulmonary function

ÁMaintains arousability during sedation

ÁAllows rapid recovery after discontinuation

Á Little or no interaction with other drugs

ÁMinimal or no accumulation of metabolites



Undersedation
Underdosing 
Tolerance

Withdrawal

Oversedation
Overdosing

Drug accumulation

Impaired elimination

Drug interactions 

Adverse side effects



Incidence of Inappropriate 

Sedation

Over-sedation

On Target

Under-sedation

54%

15.4%

30.6%

Kaplan L and Bailey H.  Critical Care.  2000; 4(1):S110.

Olson D et al.  NTI Proceedings.  2003; CS82:196.

10%
20%

70%

Kaplan L. and Bailey H.  

2000

Olson D. et al.

2003



Sedation

Sedatives
Causes for 

Agitation



What are the risks of 

undersedation?



Undersedation

Sedation

Causes for 

Agitation
Agitation & anxiety

Pain and discomfort

Catheter displacement

Inadequate ventilation

Hypertension

Tachycardia

Arrhythmias

Myocardial ischemia

Wound disruption

Patient injury



Deliberate Self-Extubation

ÅIncidence 3-16%

Å60-80% reintubated compared to ~100%

after accidental extubation

ÅAssociated with agitation in 40-60%

Anesthesiology 2002; 97: 148-156

Intensive Care Med 2001; 27: 1297-1304



Deliberate Medical Device Removal

Å 36 consecutive patients with LOS >1 day

Å Observed for 199 patient days

Å 10 patients (28%)  removed 42 devices

Å Significant agitation was noted 2 hrs 

before 74% of the events

Pharmacotherapy 2001;21:1-6



Untoward Stress Response

Å Tachycardia, hypertension

Å Increased O2 consumption

Å Ventilator dysynchroni ïhypoxemia

Å Persistent catabolism

Å Immunosuppression



Insufficient Pain Control & 

Pulmonary Function

Å Localized guarding of muscles around area of 

pain

Å Generalized muscle rigidity or spasm 

Å Restricted movement of the chest wall and 

diaphragm

Å Patient-ventilator dyssynchrony

Å Increased oxygen consumption



Nursing and Family

Å Increased risk of burnout among 

nursing staff due to stress and trauma

Å Poor family & patient satisfaction



Recall in the ICU

Å Questionnaire to 80 survivors of ARDS

Å 80% remembered an adverse experience e.g. 

nightmares, anxiety, pain, respiratory distress

Å 28% met criteria for PTSD

- 41% with recall of ²2 frightening experiences

Å Other reports suggest 4-15% PTSD in ICU 

survivors

Crit Care Med 2000; 28: 86-92

Crit Care Med 1998;18:651-659



What are the risks of 

oversedation?



Oversedation

Sedation

Causes for Agitation

Prolonged sedation

Delayed emergence

Respiratory depression

Hypotension

Bradycardia

Increased protein breakdown

Muscle atrophy

Venous stasis

Pressure injury

Loss of patient-staff interaction

Increased cost



Risks of Oversedation

Å Immobilized - risk of complications

Å Unable to interact with family and staff

Å Unable to participate in therapeutic 

measures; ambulation, pulmonary toilet, etc

Å Unable to assess the patient



Risks of Oversedation

Å Unnecessary investigations, e.g. CT 

brain

Å Hemodynamic instability

Å Prolongation of mechanical ventilation

Å Increase of iatrogenic complications; 

ileus, pneumonia, line infections

Å Increased LOS

ý Increased cost



So, we want appropriate 

sedation, but how? 

Sedation Depth

Complications

Costs

Adverse Outcomes

Complications 

Adverse Outcomes

BEST OUTCOMES

ADEQUATE/OPTIMALOVERDOSING UNDERDOSING



Is Your Patient Comfortable and at 

Goal ?





Pain Assessment by Family?

Å Surrogates were able to assess presence or 

absence of pain in 73.5% of patients

Å Degree of pain correctly assessed in only 

53% of patients

*Crit Care Med 2002;30:119-141



Signs of Pain

ÁHypertension

ÁTachycardia

ÁLacrimation

ÁSweating

ÁPupillarydilation

Patients who cannot communicate should be assessed through 

subjective observation of pain-related behaviors (movement, facial 

expression, and posturing) and physiological indicators (HR, BP, RR) 

and the change in these parameters following analgesic therapy

Grade B recommendation



Motor Activity Assessment Scale 

(MAAS)*

Seven categories to describe the patientôs 

reaction to stimulation

*Devlin et al. Crit Care Med 1999;27:1271-1275



Score Description Definition

0 Unresponsive Does not move with noxious stimulus*

1 Responsive only to Open eyes OR raises eyebrows OR turns          

noxious stimuli head toward stimulus OR moves limbs 

with noxious stimuli

2 Response to touch Opens eyes OR raises eyebrows OR turns                                                                                    

or name head towards stimulus OR moves limbs 

when touched or name is loudly spoken

3 Calm and cooperative No external stimulus is required to elicit 

movement AND patient is adjusting

sheets or clothes purposefully and

follows commands

*Noxious stimuli =  Suctioning OR 5 sec of vigorous orbital, sternal, 

or nail bed pressure



Score Description Definition

4 Restless and No external stimulus is required to elicit 

cooperative movement AND patient is picking at sheets 

or tubes or uncovering self and follows 

commands

5 Agitated No external stimulus is required to elicit 

movement AND attempting to sit up OR 

moves limbs out of bed AND does not 

consistently follow commands (e.g. will lie 

down when asked but soon reverts back to 

attempts to sit up or move limbs out of bed

6 Dangerously agitated No external stimulus is required to elicit 

Uncooperative movement AND patient is pulling at tubes 

or catheters OR thrashing side to side or 

striking at staff OR trying to climb out of 

bed AND does not calm down when asked


