Sedation Intensity in the first 48 hours and 180-day Mortality –Shehabi 
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[bookmark: _Toc498684365]Calculation of the Sedation Index
The sedation index was calculated as the sum of the negative RASS scores (RASS -1 to -5) divided by the total number of RASS measurements performed in the first 48 hours. The agitation scores (RASS +1 to +4)   are not included in the summation of negative RASS scores but are included in the total number of RASS measurements in the first 48 hours. For a patient with the following RASS scores (-5, -5, -2, -4, -2, 0, +1, +2, -2, -3, -1 and 0), the derived SI would be the sum of all negative components divided by the total number of assessments [(5+5+2+4+2+2+3+1)/12] = 24/12=2
[bookmark: _Toc498684366]Reliability of Sedation Index
The Richmond Agitation and Sedation Scale (RASS) from which the Sedation Index (SI) and Agitation Index’s (AI) have been directly derived, has been shown to have high reliability and validity in medical and surgical, ventilated and non-ventilated, and sedated and non-sedated adult ICU patients.1 
[bookmark: _Toc498684367]Validation of the Sedation Index
Shehabi et al2 had previously shown that early sedation depth, as measured by the number of deep sedation events (RASS -3 to -5) was significantly related to increased mortality and delayed extubation. To show that the SI independently has construct validity in the exposure period of interest (first 48 hours of ventilation), we have reported the agreement with the number of deep sedation events (RASS -3 to -5) that occur during the same period using both Pearson Correlation coefficients (95%CI) and Cronbach’s alpha (95%CI). Both external validity and criterion validity for SI has been established using the predictive validity against time to death, time to extubation and time to subsequent delirium (delirium occurring after the first 48 hours) across three separate countries (Australia, Malaysia & Singapore), with results reported as Hazard Ratios (95%CI). Heterogeneity across countries was determined by fitting an interaction between SI and country. 
Results  
The SI in the first 48 hours of ventilation displayed a high level of agreement with the number of deep sedation events (RASS -3 to -5) in the same corresponding period using both Pearson’s correlation (95%CI); r=0.901 (0.887-0.914) and Cronbach’s alpha (95%CI) 0.738 (0.731-0.746).  The SI was consistent and significantly predictive of time to death and time to extubation in all three countries (Table S1). Whilst SI was significantly predictive of time to subsequent delirium in two of the three countries considered, these results were not consistent as there was significant a degree of heterogeneity between countries. (Table S1)                                  
[bookmark: _Toc498684368]Table S1. Predictive capacity for Sedation Index
	Outcome
	Australia (n=247) 
	Malaysia (n=259) 
	Singapore (n=197) 
	

	 
	Hazard Ratio
	P-value
	Hazard Ratio
	P-value
	Hazard Ratio
	P-value
	Heterogeneity
P-value

	Time To Death
	1.36 (1.10-1.67)
	0.004
	1.36 (1.19-1.54)
	<0.001
	1.25 (1.01-1.55)
	0.045
	
0.81

	Time To Extubation
	0.66 (0.58-0.75)
	<0.001
	0.78 (0.71-0.86)
	<0.001
	0.74 (0.64-0.86)
	<0.001
	
0.24

	Time To Delirium 
	1.24 (1.04-1.47)
	0.016
	0.92 (0.78-1.07)
	0.27
	1.50 (1.15-1.96)
	0.003
	
0.001





[bookmark: _Toc498684369]Calculation of the Agitation Index
Similarly, the agitation index was calculated as the sum of the positive RASS scores (RASS +1 to +4) and dividing by the total number of RASS measurements performed in the first 48 hours. The negative sedation scores (RASS -1 to -5) are not included in the summation of positive RASS scores but are included in the total number of RASS measurements in the first 48 hours.  
[bookmark: _Toc498684370]Validation of the Agitation Index
Construct validity for the AI in the exposure period of interest (first 48 hours of ventilation), has been established by reporting the agreement with the number of agitation events that also occur during the first 48 hours of ventilation, with agreement reported using both Pearson Correlation coefficients (95%CI) and Cronbach’s alpha (95%CI). External and criterion validity for the AI has been explored using the predictive validity against time to subsequent delirium (delirium occurring after the first 48 hours) across three separate countries (Australia, Malaysia & Singapore), with results reported as Hazard Ratios (95%CI). Heterogeneity across countries was determined by fitting an interaction between SI and country. (Table S2)
Results
Whilst AI has good construct validity with existing measures of agitation, it does not appear to be a consistent and reliable predictor of time to subsequent delirium.
[bookmark: _Toc498684371]Table S2. Predictive capacity for Agitation Index
	Outcome
	Australia
	 
	Malaysia
	 
	Singapore
	 
	
Heterogeneity P-value

	 
	Hazard Ratio
	P-value
	Hazard Ratio
	P-value
	Hazard Ratio
	P-value
	

	Time To Delirium
	1.06 (0.84-1.35)
	0.62
	1.55 (1.15-2.09)
	0.004
	0.99 (0.66-1.49)
	0.97
	
0.08



[bookmark: _Toc498684372]Multiple imputation to account for missing RASS data
To account for missing RASS scores during the principal exposure period (first 48hrs) a sensitivity analysis using multiple imputation was performed based on the assumption that data was missing at random and was dependent upon the RASS scores taken both before and after the missing value. Imputation was performed using predictive mean modelling derived from a Monte Carlo Markov Chain (MCMC) with 11 imputed datasets used to determine the range of point estimates [hazard ratios (HR) and Odds ratios (OR)] for Sedation Index along with the absolute maximum and minimum 95% confidence intervals. (Table S3)
[bookmark: _Toc498684373]Table S3. Sensitivity analysis using 11 imputed datasets for missing sedation index values during exposure period of first 48 hours in ICU
	Outcome
	Sedation Index
Reported
	Point Estimate range using multiple impuation
	95%CI range using multiple imputation

	Time To Death (HR)
	1.29 (1.15-1.46)
	1.29-1.32
	1.14-1.49

	Subsequent delirium (HR)
	1.25 (1.10-1.43)
	1.22-1.25
	1.07-1.43

	Time To Extubation (HR)
	0.80 (0.73-0.87)
	0.79-0.82
	0.73-0.89

	180-day mortality (OR)
	1.42 (1.20-1.67)
	1.40-1.44
	1.18-1.71

	Delirium Post 48 hours (OR)
	1.39 (1.17-1.64)
	1.34-1.38
	1.12-1.65





[bookmark: _Toc498684374]Detailed analysis plan of sensitivity analysis
To increase the robustness of our findings, the following sensitivity analyses were conducted.
1. A priori defined subgroup analysis
2. Logistic and linear regression of binomial and continuous outcomes
3. Linearity of relationship between sedation index and mortality
4. Mobilisation, delirium and pain assessed as continuous variables
5. Comparison of differing exposure windows (120 and 168 hours)

1. Subgroup analysis
Predetermined subgroup analysis for 180 day mortality was performed using Cox-Proportional Hazards regression on the following subgroups:  Diagnosis, Country, Admission status (elective vs Emergency), Surgical status (y/n), Age (stratified at median), APACHE II (stratified at median) and administration within the first 48 hours of fentanyl (y/n), morphine (y/n), midazolam (y/n), propofol (y/n) or dexmedetomidine (y/n).  To determine if the nature of the relationship between Sedation Index and patient survival differs according to subgroup, an interaction between Sedation Index and subgroup was fitted with subgroup results reported as Hazard Ratios (95%CI) and presented in a forest plots [Figure 2].
2. Logistic and linear regression of binomial and continuous outcomes
Multivariable hierarchical analysis was performed using logistic regression for binomial outcomes (180-day mortality and subsequent delirium) and mixed linear modelling for duration variables. In accordance with previously described multivariable analysis, models were adjusted for age, gender, weight, patient severity (APACHE II), admission source, surgical status, admission status (elective or emergency), country and diagnosis along with other exposure variables of interest (mobilisation, pain and agitation) with patients nested within sites and sites treated as random effects. 
Logistic regression results were reported as odds ratios (95%CI) with discrimination and goodness of fit reported using Hosmer Lemmeshow and area under the curve (AUC) respectively. (Table S5) Duration variables beyond 48 hours (ventilation, ICU and hospital stay) were log-transformed and reported as parameter estimates (standard errors) for continuous variables and geometric means (95% CI) otherwise with reported results further stratified by hospital survival. (Table S6, S7 & S8)
3. Linearity of relationship between sedation index and outcome
To explore the linearity of the relationship between Sedation Index and outcomes, Locally Weighted Scatterplot Smoothing (LOESS) was used to plot the predicted SI score against the predicted risk of death (Figure S2), duration of ventilation (log-transformed) (Figure S3) and subsequent delirium (post 48 hours) (Figure S4). Predicted risks for death and delirium were derived from multivariable logistic regression models with Sedation Index fitted using splines to allow for non-linearity. 
4. Mobilisation, delirium and pain assessed as continuous variables
For increased interpretability, multivariable adjustment for episodes of mobilisation, delirium and pain that occurred during the exposure period of interest had previously been adjusted for as binomial variables (yes/no). As the number of events that occur in the exposure period of interest are continuous in nature, additional sensitivity analysis has been performed with each of these variables treated as continuous with the corresponding hazard ratios (95%CI) reporting the increased risk associated with a one-unit increase in each variable. (Table S4)
5. Comparison of differing exposure windows (120 and 168 hours)
To further examine the optimal exposure window for the Sedation Index, additional sensitivity analyses were conducted considering exposure windows of 120 and 168 hours, with the number of mobilisation, delirium and pain episodes treated as continuous events. To account for immortal time bias, all patients who died or were discharged prior to the completion of the exposure period of interest were excluded (Table S4).  
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[bookmark: _Toc498684376]Table S4. Cox proportional hazard 180-day survival analysis at 48, 120 and 168 hours
	
	48 hours (N=703)
	
	
	120 hours (N =674)
	
	168 hours (N=628)

	Variable*
	 Hazard Ratio
    (95% CI)
	P-value
	
	Hazard Ratio 
    (95%CI)
	P-value
	
	Hazard Ratio
     (95%CI)
	P-value

	Sedation Intensity (Index)
	1.31 (1.17-1.48)
	<0.001
	 
	1.52 (1.35-1.72)
	<0.001
	 
	1.69 (1.47-1.94)
	<0.001

	Patient age
	1.02 (1.01-1.03)
	<0.001
	 
	1.03 (1.02-1.04)
	<0.001
	 
	1.03 (1.02-1.04)
	<0.001

	APACHE II
	1.02 (1.00-1.04)
	0.06
	 
	1.01 (0.99-1.03)
	0.60
	 
	1.01 (0.99-1.03)
	0.49

	Patient weight
	0.99 (0.98-1.00)
	0.07
	 
	0.99 (0.99-1.00)
	0.13
	 
	0.99 (0.99-1.00)
	0.18

	Agitation Index
	0.97 (0.79-1.20)
	0.80
	 
	1.02 (0.85-1.24)
	0.80
	 
	0.98 (0.80-1.20)
	0.85

	No. Mobilisation episodes 
	0.90 (0.55-1.48)
	0.68
	 
	0.87 (0.70-1.08)
	0.19
	 
	0.94 (0.80-1.11)
	0.45

	No. Pain episodes
	0.99 (0.9-1.09)
	0.78
	
	0.98 (0.94-1.03)
	0.43
	
	1.00 (0.97-1.04)
	0.93

	No. Delirium episodes
	0.85 (0.58-1.25)
	0.42
	 
	1.00 (0.84-1.19)
	0.99
	 
	0.98 (0.85-1.14)
	0.82

	Gender (Male)
	1.18 (0.88-1.58)
	0.28
	
	1.15 (0.84-1.57)
	0.37
	
	1.29 (0.93-1.81)
	0.13

	Admission from ward
	1.23 (0.88-1.70)
	0.22
	 
	1.28 (0.91-1.81)
	0.16
	 
	1.40 (0.96-2.04)
	0.08

	Renal Replacement  
	1.54 (1.12-2.13)
	0.01
	
	1.59 (1.16-2.17)
	0.004
	
	1.38 (0.99-1.92)
	0.06

	Vasopressors usage
	1.24 (0.89-1.73)
	0.20
	 
	1.43 (0.98-2.08)
	0.07
	 
	1.57 (1.05-2.36)
	0.03

	Emergency Surgery
	0.82 (0.50-1.35)
	0.43
	
	0.97 (0.57-1.65)
	0.91
	
	1.07 (0.60-1.88)
	0.83

	Elective Surgery
	0.74 (0.42-1.32)
	0.31
	 
	0.79 (0.43-1.44)
	0.44
	 
	0.83 (0.43-1.58)
	0.56

	Study Location 
	(Reference=Singapore)
	<0.001
	
	
	<0.001
	
	
	<0.001

	Australia & New Zealand
	0.69 (0.43-1.11)
	
	
	0.52 (0.32-0.84)
	
	
	0.49 (0.29-0.83)
	

	Malaysia
	1.70 (1.10-2.61)
	
	 
	1.53 (1.01-2.31)
	
	 
	1.54 (0.97-2.44)
	

	Primary Diagnosis 
	(Reference=other)
	0.16
	
	
	0.21
	
	
	0.21

	    Cardiovascular
	1.12 (0.56-2.26)
	
	
	1.13 (0.55-2.32)
	
	
	1.12 (0.52-2.42)
	

	    Gastrointestinal
	1.04 (0.54-2.00)
	
	
	0.83 (0.42-1.64)
	
	
	0.81 (0.39-1.67)
	

	    Metabolic
	0.67 (0.23-1.92)
	
	
	0.76 (0.26-2.21)
	
	
	1.04 (0.35-3.14)
	

	    Musculoskeletal
	1.92 (0.75-4.95)
	
	
	1.85 (0.69-4.96)
	
	
	2.01 (0.70-5.84)
	

	    Respiratory
	0.87 (0.47-1.61)
	
	
	0.89 (0.47-1.68)
	
	
	1.02 (0.51-2.03)
	

	    Sepsis
	0.76 (0.40-1.45)
	
	
	0.79 (0.40-1.53)
	
	
	0.80 (0.40-1.63)
	

	    Trauma
	0.11 (0.01-0.85)
	 
	 
	0.11 (0.01-0.88)
	 
	 
	0.12 (0.01-0.94)
	 

	Harrell’s C-index(95%CI)
	0.62 (0.49-0.75)
	
	
	0.55 (0.42-0.68)
	
	
	0.53 (0.39-0.65)
	


*Calculated across the exposure period of interest using continuous measurements for number of pain, delirium and mobilization episodes.
APACHE II: Acute Physiology and Chronic Health Evaluation II. RASS: Richmond Agitation-Sedation Scale



[bookmark: _Toc498684377]Table S5. Logistic Regression analysis for 180 day mortality and subsequent delirium

	
	180-day mortality1
	
	Delirium2
(post 48 hours)
	

	Variable 
	Odds Ratio (95%CI)
	P- value
	Odds Ratio (95%CI)
	P-value

	Sedation Index 
	1.42 (1.20-1.67)
	<0.001
	1.39 (1.17-1.64)
	<0.001

	Patient age
	1.03 (1.02-1.05)
	<0.001
	1.01 (1.00-1.03)
	0.03

	APACHE II
	1.03 (1.00-1.06)
	0.04
	1.00 (0.97-1.03)
	0.92

	Patient weight
	0.99 (0.98-1.00)
	0.05
	1.00 (0.99-1.01)
	0.40

	Agitation Index 
	0.93 (0.71-1.21)
	0.59
	1.34 (1.04-1.73)
	0.03

	Male
	1.32 (0.89-1.97)
	0.17
	0.92 (0.63-1.36)
	0.68

	ICU Admission from ward
	1.62 (1.03-2.57)
	0.04
	0.91 (0.58-1.45)
	0.70

	Renal Replacement therapy 
	1.83 (1.12-2.99)
	0.02
	1.13 (0.67-1.89)
	0.65

	Vasopressors
	1.20 (0.78-1.85)
	0.41
	1.44 (0.94-2.21)
	0.10

	Mobilisation
	1.28 (0.58-2.84)
	0.54
	0.91 (0.41-2.02)
	0.81

	Pain 
	1.01 (0.61-1.67)
	0.96
	0.91 (0.55-1.50)
	0.71

	Emergency Surgery
	0.80 (0.42-1.54)
	0.51
	1.10 (0.59-2.04)
	0.76

	Elective Surgery
	0.77 (0.36-1.64)
	0.49
	0.69 (0.32-1.51)
	0.35

	Prior Delirium 
	0.67 (0.37-1.20)
	0.18
	3.86 (2.22-6.71)
	<0.001

	Study Location 
	(Reference=Singapore)
	<0.001
	
	0.05

	Australia & New Zealand
	0.73 (0.38-1.41)
	
	2.90 (1.25-6.73)
	

	Malaysia
	2.62 (1.37-5.00)
	
	2.15 (0.89-5.18)
	

	Primary Diagnosis 
	(Reference=other)
	0.25
	
	0.02

	Cardiovascular
	0.93 (0.34-2.52)
	
	0.25 (0.09-0.71)
	 

	Gastrointestinal
	1.05 (0.40-2.71)
	
	0.61 (0.25-1.50)
	 

	Metabolic
	0.54 (0.13-2.15)
	
	0.86 (0.25-2.96)
	 

	Musculoskeletal
	1.42 (0.38-5.31)
	
	0.19 (0.04-0.77)
	 

	Respiratory
	0.76 (0.32-1.84)
	
	0.67 (0.29-1.53)
	 

	Sepsis
	0.60 (0.24-1.53)
	
	0.69 (0.29-1.65)
	 

	Trauma
	0.08 (0.01-0.72)
	
	1.69 (0.54-5.27)
	 


APACHE II: Acute Physiology and Chronic Health Evaluation II 
RASS: Richmond Agitation Sédation Score. 
1.AUC=0.78 (0.74-0.81), Hosmer Lemeshow goodness of fit p=0.19. 
2.AUC 0.73 (0.69-0.77), Hosmer Lemshow Goodness of fit p=0.89
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	Variable
	All Patients
(n=556)
	P-value
	Survivors
(n=388)
	P-value
	Non-Survivors 
(n=168)
	P-value

	Age
	-0.0002(0.002)
	0.93
	-0.001(0.002)
	0.64
	-0.001(0.004)
	0.76

	Agitation Index
	0.055(0.043)
	0.20
	0.039(0.05)
	0.43
	0.104(0.086)
	0.23

	APACHE II
	0.012(0.004)
	0.01
	0.007(0.005)
	0.17
	0.013(0.008)
	0.09

	Sedation Index
	0.109(0.026)
	<0.001
	0.123(0.03)
	<0.001
	0.013(0.052)
	0.79

	Weight
	-0.002(0.001)
	0.19
	-0.002(0.002)
	0.16
	0(0.003)
	0.92

	                                               Geometric Means (95%CI)
	   Geometric Means (95%CI)
	    Geometric Means (95%CI)

	Variable
	All Patients 
	P-value
	Survivors
	P-value
	Non-Survivors
	P-value

	Admission from ward
	
	0.79
	
	0.63
	
	0.34

	   No 
	5.60(4.50-6.96)
	
	4.88(3.80-6.26)
	
	13.62(8.21-22.60)
	

	  Yes
	5.71(4.35-7.49)
	
	5.09(3.67-7.06)
	
	12.01(6.85-21.07)
	

	Any Pain
	
	0.93
	
	0.86
	
	0.64

	  No 
	5.63(4.45-7.13)
	
	5.02(3.81-6.62)
	
	12.31(7.36-20.60)
	

	  Yes
	5.67(4.36-7.38)
	
	4.94(3.63-6.73)
	
	13.29(7.50-23.55)
	

	Delirium
	
	0.43
	
	0.41
	
	0.26

	  No 
	5.87(4.67-7.37)
	
	5.20(3.98-6.81)
	
	11.30(7.01-18.20)
	

	  Yes
	5.44(4.12-7.18)
	
	4.77(3.46-6.58)
	
	14.48(7.65-27.42)
	

	Study Location
	
	0.08
	
	0.04
	
	0.14

	  ANZ
	6.39(4.92-8.31)
	
	5.94(4.36-8.07)
	
	14.26(8.08-25.17)
	

	  Malaysia
	5.76(4.46-7.45)
	
	4.83(3.57-6.52)
	
	14.28(8.28-24.62)
	

	  Singapore
	4.90(3.69-6.52)
	
	4.32(3.08-6.04)
	
	10.27(5.90-17.90)
	

	Mobilisation
	
	0.59
	
	0.65
	
	0.003

	  No 
	5.43(4.43-6.66)
	
	5.17(4.04-6.61)
	
	7.68(5.05-11.69)
	

	  Yes
	5.88(4.20-8.23)
	
	4.81(3.29-7.02)
	
	21.3(9.89-45.83)
	

	Renal Replacement  
	
	0.34
	
	0.34
	
	0.98

	  No 
	5.43(4.31-6.86)
	
	4.74(3.63-6.19)
	
	12.77(7.58-21.50)
	

	  Yes
	5.88(4.51-7.66)
	
	5.24(3.79-7.23)
	
	12.82(7.37-22.29)
	

	Elective Surgery
	
	0.29
	
	0.75
	
	0.88

	  No 
	5.89(4.79-7.24)
	
	5.09(4.00-6.48)
	
	12.56(7.90-19.95)
	

	  Yes
	5.42(3.97-7.41)
	
	4.87(3.38-7.03)
	
	13.03(6.69-25.35)
	

	Emergency Surgery
	
	0.92
	
	0.28
	
	0.48

	  No 
	5.53(4.45-6.88)
	
	4.66(3.64-5.98)
	
	13.84(8.12-23.59)
	

	  Yes
	5.77(4.31-7.73)
	
	5.32(3.76-7.53)
	
	11.82(6.53-21.41)
	

	Diagnosis
	
	0.53
	
	0.26
	
	0.81

	  Cardiovascular
	5.35(4.04-7.09)
	
	4.61(3.32-6.39)
	
	11.94(6.99-20.38)
	

	  Gastrointestinal
	5.82(4.53-7.47)
	
	4.82(3.62-6.41)
	
	14.76(8.63-25.23)
	

	  Metabolic
	5.03(3.28-7.70)
	
	4.00(2.40-6.67)
	
	13.41(5.91-30.41)
	

	  Musculoskeletal
	4.55(3.04-6.81)
	
	4.16(2.64-6.57)
	
	10.01(4.06-24.68)
	

	  Respiratory
	6.32(4.83-8.27)
	
	5.58(4.06-7.67)
	
	13.56(7.89-23.31)
	

	  Sepsis
	5.40(4.10-7.12)
	
	5.08(3.66-7.04)
	
	11.46(6.62-19.85)
	

	  Trauma
	7.52(5.13-11.0)
	
	6.81(4.5-10.28)
	
	18.16(3.79-87.08)
	

	  Other
	5.69(4.12-7.84)
	
	5.33(3.64-7.81)
	
	10.74(5.75-20.05)
	

	Gender
	
	0.02
	
	0.01
	
	0.61

	  Female
	5.21(4.08-6.66)
	
	4.54(3.4-6.07)
	
	12.4(7.33-20.99)
	

	  Male
	6.13(4.81-7.81)
	
	5.47(4.12-7.25)
	
	13.19(7.7-22.61)
	

	Vasopressors
	
	0.43
	
	0.31
	
	0.92

	  No 
	5.46(4.23-7.05)
	
	4.79(3.54-6.48)
	
	12.70(7.23-22.29)
	

	  Yes
	5.85(4.63-7.40)
	
	5.18(3.94-6.81)
	 
	12.89(7.69-21.58)
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	Variable
	All Patients (n=644)
	P-value
	Survivors (n=469)
	P-value
	Non-Survivors (n=175)
	P-value

	Age
	0.0003(0.002)
	0.85
	0.0001(0.002)
	1.00
	-0.001(0.005)
	0.78

	Agitation Index
	-0.006(0.038)
	0.88
	0.001(0.041)
	0.99
	-0.041(0.09)
	0.65

	APACHE II
	0.011(0.004)
	0.004
	0.009(0.004)
	0.05
	0.013(0.008)
	0.12

	Sedation Index
	0.097(0.024)
	<0.001
	0.123(0.026)
	<0.001
	-0.023(0.054)
	0.66

	Weight
	-0.0001(0.001)
	0.91
	-0.001(0.002)
	0.65
	0.001(0.003)
	0.66

	                                               Geometric Means (95%CI)
	   Geometric Means (95%CI)
	Geometric Means (95%CI)

	Variable
	All Patients (n=556)
	P-value
	Survivors
	P-value
	Non-Survivors
	P-value

	Admission from ward
	
	0.17
	
	0.21
	
	0.90

	   No 
	6.88(5.73-8.27)
	
	6.45(5.28-7.89)
	
	14.76(8.92-24.43)
	

	  Yes
	7.54(5.95-9.54)
	
	7.11(5.43-9.31)
	
	14.50(8.22-25.57)
	

	Any Pain
	
	0.85
	
	0.33
	
	0.39

	  No 
	7.25(5.92-8.87)
	
	7.03(5.6-8.82)
	
	13.57(8.20-22.48)
	

	  Yes
	7.15(5.72-8.94)
	
	6.52(5.1-8.35)
	
	15.76(8.78-28.31)
	

	Delirium
	
	0.52
	
	0.56
	
	0.66

	  No 
	7.01(5.78-8.51)
	
	6.60(5.32-8.18)
	
	13.95(8.54-22.79)
	

	  Yes
	7.40(5.83-9.39)
	
	6.95(5.33-9.06)
	
	15.34(8.21-28.65)
	

	Study Location
	
	0.001
	
	<0.001
	
	0.12

	  ANZ
	8.71(6.96-10.91)
	
	8.32(6.47-10.7)
	
	18.20(10.26-32.28)
	

	  Malaysia
	7.48(5.94-9.41)
	
	7.12(5.52-9.18)
	
	14.57(8.44-25.17)
	

	  Singapore
	5.73(4.44-7.40)
	
	5.24(3.96-6.94)
	
	11.80(6.75-20.61)
	

	Mobilisation
	
	0.87
	
	0.30
	
	0.004

	  No 
	7.27(6.05-8.73)
	
	7.20(5.84-8.88)
	
	8.92(5.74-13.84)
	

	  Yes
	7.14(5.44-9.36)
	
	6.37(4.76-8.52)
	
	23.99(11.32-50.86)
	

	Renal Replacement  
	0.15
	
	0.02
	
	0.82

	  No 
	6.82(5.61-8.30)
	
	6.11(4.94-7.56)
	
	14.38(8.54-24.20)
	

	  Yes
	7.60(6.04-9.58)
	
	7.51(5.74-9.82)
	
	14.88(8.52-25.99)
	

	Elective Surgery
	
	0.99
	
	0.67
	
	0.77

	  No 
	7.20(6.06-8.55)
	
	6.61(5.47-7.98)
	
	14.07(8.95-22.12)
	

	  Yes
	7.21(5.50-9.44)
	
	6.94(5.13-9.40)
	
	15.20(7.66-30.15)
	

	Emergency Surgery
	
	0.71
	
	0.72
	
	0.52

	  No 
	7.32(6.11-8.78)
	
	6.89(5.66-8.4)
	
	15.72(9.19-26.88)
	

	  Yes
	7.08(5.51-9.11)
	
	6.65(5.00-8.84)
	
	13.61(7.54-24.57)
	

	Diagnosis
	
	0.03
	
	0.08
	
	0.78

	  Cardiovascular
	6.70(5.24-8.55)
	
	6.59(5.03-8.63)
	
	12.01(7.12-20.28)
	

	  Gastrointestinal
	7.63(6.14-9.47)
	
	7.33(5.78-9.29)
	
	15.64(9.23-26.52)
	

	  Metabolic
	6.39(4.40-9.27)
	
	5.42(3.55-8.27)
	
	16.78(7.08-39.75)
	

	  Musculoskeletal
	5.35(3.89-7.36)
	
	5.20(3.69-7.34)
	
	  11.18(4.66-26.84)	
	

	  Respiratory
	8.12(6.43-10.24)
	
	7.52(5.79-9.77)
	
	15.90(9.20-27.46)
	

	  Sepsis
	7.26(5.69-9.27)
	
	6.82(5.17-8.99)
	
	14.51(8.33-25.26)
	

	  Trauma
	9.78(7.05-13.57)
	
	9.11(6.5-12.78)
	
	22.76(4.28-121.0)
	

	  Other
	7.19(5.39-9.58)
	
	6.95(5.02-9.61)
	
	11.32(5.94-21.58)
	

	Gender
	
	0.06
	
	0.03
	
	0.67

	  Female
	6.84(5.55-8.44)
	
	6.33(4.99-8.01)
	
	14.24(8.45-24.00)
	

	  Male
	7.58(6.17-9.32)
	
	7.25(5.76-9.12)
	
	15.02(8.72-25.89)
	

	Vasopressors
	
	0.29
	
	0.20
	
	0.81

	  No 
	6.98(5.62-8.66)
	
	6.49(5.09-8.28)
	
	14.90(8.49-26.16)
	

	  Yes
	7.44(6.08-9.10)
	
	7.06(5.65-8.83)
	
	14.36(8.54-24.13)
	





[bookmark: _Toc498684380]Table S8. Duration of stay in Hospital using mixed linear modelling
	Variable
	All Patients
(n=661)
	P-value
	Hospital Survivors
(n=485)
	P-value
	Non-Survivors (n=176)
	P-value

	Age
	0.005(0.002)
	0.03
	0.007(0.002)
	0.001
	0.001(0.005)
	0.90

	Agitation Index
	-0.049(0.043)
	0.26
	-0.036(0.045)
	0.42
	-0.118(0.099)
	0.24

	APACHE II
	0.0003(0.005)
	0.94
	0.006(0.005)
	0.27
	-0.001(0.009)
	0.92

	Sedation Index
	0.006(0.027)
	0.83
	0.094(0.029)
	0.002
	-0.174(0.06)
	0.004

	Weight
	0.001(0.002)
	0.60
	0(0.002)
	0.88
	0.002(0.003)
	0.53

	 
	Geometric Means (95%CI)
	Geometric Means (95%CI)
	Geometric Means (95%CI)

	Variable
	All Patients
	P-value
	Survivors
	P-value
	Non-Survivors
	P-value

	Admission from ward
	
	<0.001
	
	<0.001
	
	0.01

	   No 
	23.85(19.39-29.35)
	
	25.92(20.75-32.39)
	
	31.05(17.74-54.34)
	

	  Yes
	33.61(25.63-44.06)
	
	37.67(27.93-50.8)
	
	46.91(24.93-88.29)
	

	Any Pain
	
	0.76
	
	0.29
	
	0.94

	  No 
	28.68(22.78-36.11)
	
	32.7(25.39-42.11)
	
	38.43(21.9-67.42)
	

	  Yes
	27.96(21.69-36.03)
	
	29.86(22.72-39.25)
	
	37.9(19.75-72.73)
	

	Delirium
	
	0.37
	
	0.44
	
	0.55

	  No 
	27.09(21.80-33.67)
	
	30.05(23.75-38.04)
	
	41.05(23.7-71.09)
	

	  Yes
	29.59(22.47-38.96)
	
	32.49(24.11-43.78)
	
	35.48(17.74-70.97)
	

	Study Location
	
	0.16
	
	0.36
	
	0.28

	  ANZ
	30.30(23.49-39.07)
	
	31.69(23.97-41.89)
	
	46.01(24.27-87.22)
	

	  Malaysia
	25.28(19.62-32.58)
	
	28.3(21.41-37.42)
	
	38.29(20.83-70.40)
	

	  Singapore
	29.63(22.45-39.10)
	
	34.02(25.05-46.19)
	
	31.55(16.88-58.95)
	

	Mobilisation
	
	0.94
	
	0.35
	
	0.01

	  No 
	28.45(23.05-35.12)
	
	33.13(26.21-41.88)
	
	22.74(13.94-37.08)
	

	  Yes
	28.18(20.79-38.19)
	
	29.47(21.46-40.48)
	
	64.06(27.65-148.42)
	

	Renal Replacement  
	
	0.12
	
	0.002
	
	0.80

	  No 
	26.40(21.15-32.95)
	
	26.64(21.07-33.69)
	
	37.38(20.93-66.78)
	

	  Yes
	30.37(23.28-39.61)
	
	36.65(27.14-49.49)
	
	38.96(20.95-72.44)
	

	Elective Surgery
	
	0.001
	
	<0.001
	
	0.17

	  No 
	22.90(18.90-27.76)
	
	24.54(19.94-30.19)
	
	31.26(18.85-51.83)
	

	  Yes
	35.00(25.62-47.81)
	
	39.8(28.35-55.87)
	
	46.59(21.78-99.65)
	

	Emergency Surgery
	
	0.24
	
	0.51
	
	0.40

	  No 
	26.63(21.70-32.68)
	
	30.13(24.21-37.48)
	
	34.36(18.93-62.38)
	

	  Yes
	30.11(22.53-40.23)
	
	32.41(23.59-44.55)
	
	42.38(21.95-81.82)
	

	Diagnosis
	
	<0.001
	
	0.002
	
	0.15

	  Cardiovascular
	22.83(17.36-30.02)
	
	26.54(19.73-35.69)
	
	24.51(13.65-44.01)
	

	  Gastrointestinal
	26.47(20.68-33.87)
	
	33.15(25.46-43.16)
	
	28.01(15.56-50.43)
	

	  Metabolic
	23.66(15.35-36.48)
	
	23.32(14.58-37.29)
	
	49.05(18.81-127.87)
	

	  Musculoskeletal
	22.12(15.29-31.99)
	
	28.71(19.55-42.16)
	
	17.75(6.71-46.93)
	

	  Respiratory
	25.44(19.46-33.26)
	
	26.44(19.76-35.39)
	
	31.76(17.31-58.25)
	

	  Sepsis
	29.92(22.64-39.55)
	
	32.93(24.23-44.74)
	
	31.23(16.86-57.85)
	

	  Trauma
	49.42(33.73-72.40)
	
	50.22(34.3-73.53)
	
	147.19(23.07-938.96)
	

	  Other
	34.72(24.81-48.60)
	
	35.3(24.44-50.99)
	
	51.57(25.24-105.34)
	

	Gender
	
	0.37
	
	1.00
	
	0.53

	  Female
	29.17(22.96-37.06)
	
	31.25(24.02-40.66)
	
	39.86(22.3-71.26)
	

	  Male
	27.48(21.72-34.77)
	
	31.25(24.23-40.29)
	
	36.54(19.92-67.01)
	

	Vasopressors
	
	0.08
	
	0.02
	
	0.70

	  No 
	26.58(20.74-34.07)
	
	28.60(21.8-37.52)
	
	39.47(21.11-73.79)
	

	  Yes
	30.16(23.98-37.92)
	
	34.15(26.66-43.73)
	
	36.9(20.68-65.84)
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Supplementary Figures

[bookmark: _Toc498684382]Figure S1. Loess graph of Sedation Index and predicted Risk of Death
[bookmark: _Toc498684383]Figure S2. Loess of Sedation Index and duration of ventilation
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[bookmark: _Toc498684384]Figure S3. Loess of Sedation Index and predicted risk of subsequent delirium
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[bookmark: _Toc498684385]Figure S4: Tertiles of Sedation Index and risk of Delirium
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