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The Effects of Weekend Admission on the Mortality of 

Patients Admitted to Intensive Care Units: The Role of 

Organizational Factors 

ELECTRONIC SUPPLEMENTARY FILE 

ICU and Hospital Features 

Supplementary Table 1: ICU Features 

  

Number of Units 78 

Bed per unit, mean (SD) 17.53 (11.38) 

Private hospital, n (%) 67 (85.9) 

Accreditation  

   None 24 (30.8) 

   National 30 (38.5) 

   International 24 (30.8) 

Weekend checklists, n (%) 36 (46.2) 

Intensivist Full cover, n(%) 16 (20.5) 

Nurse/Bed ratio < 0.2 41 (52.6) 

Protocols, mean (SD) 6.96 (2.88) 

Medical/Surgical Unit, n (%) 62 (79.5) 
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Univariate Analysis 

Supplementary Figure 1 - Association between mean nurse/bed ratio and 

outcome 

The association between nurse/bed ratio and hospital mortality was assessed using a 

generalized additive model using the mgcv package. The 0.2 cutoff was chosen by 

inspecting the plot of predicted probabilities and hospital mortality (red dashed line 

in the plot). 
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Percentage of admissions to unit with specific organizational feature 

Supplementary Figure 2 - Percentage of admission to units with: A - Weekend 

checklist; B - Intensivist fullcover; C - Low nurse/bed ration; D - Less than eight 

protocols 
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Models Results 

Synthax: Mortality ~ Age + SOFA + Charlson Comorbidity Index + Performance Status 

Impairment + LOS before ICU admission (tertile) + Admission Type + Checklist on 

Weekends + Intensivist Full Cover + Nurse/Bed lower than 0.2 + Number of Protocols 

+ Medical/Surgical Unit + ICU (random intercept). 

Note: Continuous variables were scaled and centered to reduce non-convergence 

issues; marked with an * through document. 

Supplementary Table 2: Results for main model 

 
OR CI p 

Age* 1.60 1.55-1.66 <0.001 

SOFA* 2.50 2.43-2.57 <0.001 

CCI* 1.44 1.41-1.48 <0.001 

Moderate Impairment 1.32 1.22-1.42 <0.001 

Severe Impairment 2.04 1.86-2.24 <0.001 

LOS 1 day 1.17 1.07-1.27 <0.001 

LOS >= 2 days 2.44 2.26-2.62 <0.001 

Surgical (elective) 0.24 0.22-0.27 <0.001 

Surgical (urgent) 0.76 0.67-0.86 <0.001 

Weekend Checklist 0.97 0.74-1.26 0.814 

Intensivist full cover 0.98 0.72-1.33 0.887 

Nurse/Bed <0.2 1.32 1.03-1.7 0.027 

Protocols 0.93 0.89-0.98 0.003 

Medical/Surgical Unit 1.45 1.06-1.98 0.018 

Weekend Admission 1.05 0.99-1.12 0.095 
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Supplementary Figure 3: Plot of Random Effects  

  

Page 32 of 51

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

 on A
pril 24, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-018541 on 24 January 2018. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review
 only

6 

 

Subgroups 

Supplementary Table 3: Medical Patients 

 
OR CI p 

Age* 1.56 1.50-1.62 <0.001 

SOFA* 2.49 2.42-2.58 <0.001 

CCI* 1.46 1.42-1.51 <0.001 

Moderate Impairment 1.31 1.20-1.42 <0.001 

Severe Impairment 1.94 1.76-2.15 <0.001 

LOS 1 day 1.14 1.04-1.26 0.008 

LOS >= 2 days 2.54 2.34-2.76 <0.001 

Weekend Checklist 0.96 0.74-1.24 0.742 

Intensivist full cover 1.04 0.77-1.41 0.802 

Nurse/Bed <0.2 1.37 1.07-1.74 0.012 

Protocols 0.93 0.89-0.98 0.003 

Medical/Surgical Unit 1.41 1.04-1.91 0.028 

Weekend Admission 1.02 0.96-1.09 0.498 

 

Supplementary Table 4: Elective Surgical Patients 

 
OR CI p 

Age* 1.81 1.62-2.01 <0.001 

SOFA* 2.45 2.26-2.66 <0.001 

CCI* 1.39 1.30-1.49 <0.001 

Moderate Impairment 1.48 1.20-1.83 <0.001 

Severe Impairment 3.82 2.73-5.35 <0.001 

LOS 1 day 1.35 1.06-1.71 0.014 

LOS >= 2 days 2.55 2.06-3.14 <0.001 

Weekend Checklist 1.18 0.77-1.80 0.445 

Intensivist full cover 0.82 0.52-1.30 0.399 

Nurse/Bed <0.2 1.24 0.83-1.84 0.291 

Protocols 0.88 0.82-0.95 0.001 

Medical/Surgical Unit 1.47 0.90-2.40 0.121 

Weekend Admission 1.34 1.1-1.64 0.004 
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Supplementary Table 5: Urgent Surgical Patients 

 
OR CI p 

Age* 1.97 1.73-2.24 <0.001 

SOFA* 2.51 2.27-2.77 <0.001 

CCI* 1.38 1.23-1.54 <0.001 

Moderate Impairment 1.10 0.82-1.48 0.526 

Severe Impairment 2.34 1.50-3.65 <0.001 

LOS 1 day 0.98 0.73-1.31 0.891 

LOS >= 2 days 1.43 1.10-1.85 0.008 

Weekend Checklist 0.88 0.53-1.47 0.635 

Intensivist full cover 0.86 0.50-1.49 0.596 

Nurse/Bed <0.2 1.30 0.81-2.11 0.279 

Protocols 0.87 0.80-0.95 0.002 

surgicalu/Surgical Unit 1.07 0.56-2.05 0.837 

Weekend Admission 1.01 0.8-1.27 0.956 

 

Supplementary Table 6: SAPS Quartile 1(5-34)  

 
OR CI p 

Age* 1.72 1.43-2.06 <0.001 

SOFA* 2.35 1.96-2.82 <0.001 

CCI* 1.18 0.96-1.46 0.108 

Moderate Impairment 2.11 1.41-3.15 <0.001 

Severe Impairment 3.68 1.83-7.39 <0.001 

LOS 1 day 1.13 0.77-1.66 0.518 

LOS >= 2 days 2.70 1.90-3.83 <0.001 

Surgical (elective) 0.37 0.25-0.55 <0.001 

Surgical (urgent) 0.86 0.46-1.63 0.655 

Weekend Checklist 0.93 0.57-1.52 0.778 

Intensivist full cover 1.06 0.63-1.77 0.827 

Nurse/Bed <0.2 1.07 0.67-1.68 0.786 

Protocols 0.83 0.76-0.90 <0.001 

Medical/Surgical Unit 1.40 0.78-2.52 0.257 

Weekend Admission 1.34 0.98-1.82 0.070 

 

Page 34 of 51

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

 on A
pril 24, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-018541 on 24 January 2018. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review
 only

8 

 

Supplementary Table 7: SAPS Quartile 2 (34-42) 

 
OR CI p 

Age* 1.38 1.22-1.57 <0.001 

SOFA* 2.08 1.84-2.36 <0.001 

CCI* 1.47 1.33-1.62 <0.001 

Moderate Impairment 1.34 1.04-1.73 0.022 

Severe Impairment 2.75 1.87-4.06 <0.001 

LOS 1 day 1.32 1.02-1.71 0.035 

LOS >= 2 days 2.62 2.04-3.36 <0.001 

Surgical (elective) 0.55 0.41-0.72 <0.001 

Surgical (urgent) 0.70 0.47-1.04 0.079 

Weekend Checklist 0.94 0.62-1.42 0.766 

Intensivist full cover 0.83 0.52-1.32 0.422 

Nurse/Bed <0.2 1.38 0.94-2.02 0.104 

Protocols 0.91 0.84-0.98 0.009 

Medical/Surgical Unit 1.81 1.10-2.97 0.020 

Weekend Admission 1.17 0.96-1.43 0.117 

Supplementary Table 8: SAPS Quartile 3 (42-53) 

 
OR CI p 

Age* 1.23 1.15-1.32 <0.001 

SOFA* 1.98 1.85-2.13 <0.001 

CCI* 1.32 1.25-1.39 <0.001 

Moderate Impairment 1.44 1.26-1.65 <0.001 

Severe Impairment 2.44 2.05-2.90 <0.001 

LOS 1 day 1.18 1.02-1.38 0.030 

LOS >= 2 days 2.39 2.07-2.77 <0.001 

Surgical (elective) 0.52 0.42-0.63 <0.001 

Surgical (urgent) 0.74 0.59-0.93 0.011 

Weekend Checklist 1.06 0.81-1.40 0.651 

Intensivist full cover 0.98 0.71-1.35 0.902 

Nurse/Bed <0.2 1.30 1.00-1.68 0.047 

Protocols 0.93 0.89-0.98 0.007 

Medical/Surgical Unit 1.40 1.01-1.94 0.041 

Weekend Admission 1.05 0.94-1.17 0.393 
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Supplementary Table 9: SAPS Quartile 4 (53-132) 

 
OR CI p 

Age* 1.15 1.09-1.21 <0.001 

SOFA* 1.92 1.85-2.00 <0.001 

CCI* 1.26 1.22-1.30 <0.001 

Moderate Impairment 1.18 1.07-1.30 0.001 

Severe Impairment 1.66 1.47-1.86 <0.001 

LOS 1 day 1.07 0.95-1.20 0.283 

LOS >= 2 days 1.91 1.74-2.10 <0.001 

Surgical (elective) 0.42 0.33-0.52 <0.001 

Surgical (urgent) 0.99 0.84-1.17 0.931 

Weekend Checklist 0.92 0.72-1.17 0.488 

Intensivist full cover 0.92 0.70-1.22 0.567 

Nurse/Bed <0.2 1.35 1.08-1.70 0.009 

Protocols 0.94 0.90-0.98 0.005 

Medical/Surgical Unit 1.33 1.00-1.78 0.053 

Weekend Admission 1.00 0.92-1.09 0.979 

 

Supplementary Table 10: Patients admitted due to sepsis 

 
OR CI p 

Age* 1.51 1.42-1.60 <0.001 

SOFA* 2.19 2.08-2.30 <0.001 

CCI* 1.42 1.35-1.49 <0.001 

Moderate Impairment 1.31 1.15-1.50 <0.001 

Severe Impairment 1.55 1.34-1.80 <0.001 

LOS 1 day 1.08 0.92-1.25 0.353 

LOS >= 2 days 2.18 1.91-2.50 <0.001 

Weekend Checklist 0.90 0.69-1.19 0.460 

Intensivist full cover 0.95 0.69-1.30 0.755 

Nurse/Bed <0.2 1.49 1.15-1.92 0.002 

Protocols 0.92 0.88-0.97 0.001 

Medical/Surgical Unit 1.24 0.87-1.78 0.232 

Weekend Admission 1.02 0.91-1.13 0.737 
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Supplementary Table 11: Patients that required mechanical ventilation on day 1 

 
OR CI p 

Age* 1.61 1.52-1.71 <0.001 

SOFA* 1.74 1.66-1.83 <0.001 

CCI* 1.30 1.24-1.37 <0.001 

Moderate Impairment 1.18 1.02-1.35 0.022 

Severe Impairment 1.03 0.87-1.21 0.769 

LOS 1 day 1.01 0.87-1.18 0.878 

LOS >= 2 days 1.64 1.45-1.86 <0.001 

Surgical (elective) 0.17 0.15-0.20 <0.001 

Surgical (urgent) 0.59 0.50-0.69 <0.001 

Weekend Checklist 0.99 0.72-1.36 0.959 

Intensivist full cover 0.91 0.64-1.29 0.590 

Nurse/Bed <0.2 1.42 1.06-1.90 0.018 

Protocols 0.96 0.91-1.01 0.133 

Medical/Surgical Unit 1.12 0.76-1.66 0.553 

Weekend Admission 1.07 0.96-1.2 0.228 

Supplementary Table 12: ICUs with nurse decrease on weekends 

 
OR CI p 

Age* 1.52 1.45-1.59 <0.001 

SOFA* 2.50 2.41-2.59 <0.001 

CCI* 1.44 1.39-1.49 <0.001 

Moderate Impairment 1.31 1.2-1.44 <0.001 

Severe Impairment 1.88 1.67-2.12 <0.001 

LOS 1 day 1.17 1.05-1.30 0.004 

LOS >= 2 days 2.46 2.25-2.69 <0.001 

Surgical (elective) 0.24 0.22-0.27 <0.001 

Surgical (urgent) 0.73 0.63-0.85 <0.001 

Weekend Checklist 1.14 0.85-1.52 0.391 

Intensivist full cover 0.92 0.65-1.30 0.629 

Nurse/Bed <0.2 1.31 0.99-1.73 0.056 

Protocols 0.92 0.87-0.98 0.007 

Medical/Surgical Unit 1.17 0.80-1.73 0.421 

Weekend Admission 1.07 0.99-1.15 0.085 
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Supplementary Table 13: ICUs with no nurse decrease on weekend 

 
OR CI p 

Age* 1.76 1.66-1.86 <0.001 

SOFA* 2.50 2.38-2.62 <0.001 

CCI* 1.45 1.39-1.52 <0.001 

Moderate Impairment 1.34 1.18-1.51 <0.001 

Severe Impairment 2.37 2.03-2.76 <0.001 

LOS 1 day 1.17 1.02-1.34 0.025 

LOS >= 2 days 2.39 2.11-2.71 <0.001 

Surgical (elective) 0.24 0.21-0.28 <0.001 

Surgical (urgent) 0.81 0.66-0.99 0.040 

Weekend Checklist 0.74 0.45-1.20 0.222 

Intensivist full cover 1.08 0.62-1.88 0.783 

Nurse/Bed <0.2 1.50 0.93-2.42 0.094 

Protocols 0.94 0.87-1.01 0.085 

Medical/Surgical Unit 1.97 1.18-3.27 0.009 

Weekend Admission 1.02 0.93-1.13 0.642 

 

Supplementary Table 14: ICUs with intensivist fullcover 

 
OR CI p 

Age* 1.63 1.53-1.74 <0.001 

SOFA* 2.21 2.09-2.33 <0.001 

CCI* 1.33 1.26-1.40 <0.001 

Moderate Impairment 1.35 1.16-1.57 <0.001 

Severe Impairment 2.12 1.73-2.59 <0.001 

LOS 1 day 1.03 0.87-1.23 0.695 

LOS >= 2 days 2.40 2.10-2.75 <0.001 

Surgical (elective) 0.21 0.17-0.25 <0.001 

Surgical (urgent) 0.65 0.51-0.82 <0.001 

Weekend Checklist 1.27 0.65-2.48 0.493 

Nurse/Bed <0.2 1.49 0.77-2.87 0.240 

Protocols 0.90 0.81-0.98 0.022 

Medical/Surgical Unit 1.13 0.49-2.64 0.773 

Weekend Admission 1.03 0.92-1.16 0.584 
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Supplementary Table 15: ICUs without intensivist fullcover 

 
OR CI p 

Age* 1.60 1.54-1.67 <0.001 

SOFA* 2.62 2.53-2.71 <0.001 

CCI* 1.49 1.44-1.53 <0.001 

Moderate Impairment 1.31 1.20-1.42 <0.001 

Severe Impairment 2.02 1.82-2.25 <0.001 

LOS 1 day 1.21 1.10-1.34 <0.001 

LOS >= 2 days 2.42 2.22-2.64 <0.001 

Surgical (elective) 0.26 0.23-0.29 <0.001 

Surgical (urgent) 0.80 0.70-0.93 0.002 

Weekend Checklist 0.91 0.69-1.22 0.535 

Nurse/Bed <0.2 1.33 1.02-1.74 0.034 

Protocols 0.95 0.90-1.00 0.057 

Medical/Surgical Unit 1.47 1.06-2.03 0.020 

Weekend Admission 1.06 0.99-1.14 0.094 

 

Supplementary Table 16: ICUs with checklists 

 
OR CI p 

Age* 1.69 1.60-1.79 <0.001 

SOFA* 2.56 2.44-2.68 <0.001 

CCI* 1.45 1.40-1.51 <0.001 

Moderate Impairment 1.41 1.25-1.58 <0.001 

Severe Impairment 2.30 2.00-2.64 <0.001 

LOS 1 day 1.23 1.08-1.41 0.003 

LOS >= 2 days 2.57 2.29-2.89 <0.001 

Surgical (elective) 0.28 0.24-0.32 <0.001 

Surgical (urgent) 0.70 0.57-0.86 0.001 

Intensivist full cover 1.16 0.71-1.91 0.554 

Nurse/Bed <0.2 1.18 0.85-1.64 0.314 

Protocols 0.97 0.91-1.04 0.44 

Medical/Surgical Unit 1.56 1.04-2.34 0.031 

Weekend Admission 1.01 0.92-1.11 0.816 
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Supplementary Table 17: ICUs without checklist 

 
OR CI p 

Age* 1.55 1.49-1.63 <0.001 

SOFA* 2.46 2.37-2.55 <0.001 

CCI* 1.44 1.39-1.49 <0.001 

Moderate Impairment 1.25 1.14-1.38 <0.001 

Severe Impairment 1.84 1.62-2.09 <0.001 

LOS 1 day 1.13 1.01-1.26 0.034 

LOS >= 2 days 2.35 2.15-2.58 <0.001 

Surgical (elective) 0.22 0.20-0.25 <0.001 

Surgical (urgent) 0.78 0.67-0.90 0.001 

Intensivist full cover 0.91 0.61-1.35 0.627 

Nurse/Bed <0.2 1.53 1.04-2.25 0.032 

Protocols 0.91 0.86-0.97 0.003 

Medical/Surgical Unit 1.53 0.94-2.49 0.086 

Weekend Admission 1.08 1.00-1.17 0.045 

 

Supplementary Table 18: ICUs with less than 8 protocols 

 
OR CI p 

Age* 1.67 1.59-1.75 <0.001 

SOFA* 2.48 2.38-2.58 <0.001 

CCI* 1.42 1.37-1.48 <0.001 

Moderate Impairment 1.36 1.22-1.51 <0.001 

Severe Impairment 2.25 1.94-2.60 <0.001 

LOS 1 day 1.20 1.06-1.35 0.005 

LOS >= 2 days 2.11 1.90-2.34 <0.001 

Surgical (elective) 0.26 0.23-0.30 <0.001 

Surgical (urgent) 0.84 0.71-0.99 0.042 

Weekend Checklist 0.76 0.51-1.12 0.168 

Intensivist full cover 1.06 0.68-1.67 0.790 

Nurse/Bed <0.2 1.68 1.13-2.51 0.011 

Medical/Surgical Unit 2.17 1.23-3.82 0.007 

Weekend Admission 1.08 0.99-1.18 0.088 
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Supplementary Table 19: ICUs with at least 8 protocols 

 
OR CI p 

Age* 1.54 1.46-1.62 <0.001 

SOFA* 2.51 2.42-2.61 <0.001 

CCI* 1.46 1.41-1.51 <0.001 

Moderate Impairment 1.29 1.17-1.43 <0.001 

Severe Impairment 1.93 1.70-2.18 <0.001 

LOS 1 day 1.13 1.01-1.27 0.035 

LOS >= 2 days 2.78 2.52-3.07 <0.001 

Surgical (elective) 0.22 0.19-0.25 <0.001 

Surgical (urgent) 0.68 0.57-0.80 <0.001 

Weekend Checklist 0.99 0.75-1.30 0.930 

Intensivist full cover 0.80 0.55-1.15 0.231 

Nurse/Bed <0.2 1.15 0.88-1.49 0.307 

Medical/Surgical Unit 1.17 0.87-1.57 0.298 

Weekend Admission 1.03 0.95-1.12 0.474 
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Analysis on Unscheduled Admissions 

Supplementary Table 20: Main model 

 
OR CI p 

Age* 1.59 1.53-1.65 <0.001 

SOFA* 2.49 2.42-2.57 <0.001 

CCI* 1.46 1.42-1.5 <0.001 

Moderate Impairment 1.30 1.20-1.41 <0.001 

Severe Impairment 1.96 1.78-2.17 <0.001 

LOS 1 day 1.12 1.02-1.23 0.013 

LOS >= 2 days 2.35 2.18-2.55 <0.001 

Weekend Checklist 0.95 0.73-1.23 0.685 

Intensivist full cover 1.03 0.76-1.40 0.850 

Nurse/Bed <0.2 1.37 1.07-1.74 0.012 

Protocols 0.93 0.89-0.98 0.002 

Medical/Surgical Unit 1.42 1.04-1.92 0.026 

Weekend Admission 1.02 0.96-1.09 0.473 

 

Supplementary Table 21: Nurse decrease on weekends 

 
OR CI p 

Age* 1.50 1.43-1.57 <0.001 

SOFA* 2.49 2.40-2.58 <0.001 

CCI* 1.46 1.40-1.51 <0.001 

Moderate Impairment 1.30 1.18-1.44 <0.001 

Severe Impairment 1.86 1.64-2.11 <0.001 

LOS 1 day 1.11 0.99-1.25 0.076 

LOS >= 2 days 2.39 2.17-2.63 <0.001 

Weekend Checklist 1.09 0.82-1.46 0.55 

Intensivist full cover 0.96 0.68-1.36 0.824 

Nurse/Bed <0.2 1.37 1.04-1.81 0.026 

Protocols 0.92 0.87-0.97 0.005 

Medical/Surgical Unit 1.13 0.77-1.67 0.535 

Weekend Admission 1.04 0.96-1.12 0.38 
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Supplementary Table 22: No nurse decrease on weekends 

 
OR CI p 

Age* 1.74 1.64-1.85 <0.001 

SOFA* 2.49 2.37-2.62 <0.001 

CCI* 1.47 1.41-1.54 <0.001 

Moderate Impairment 1.31 1.14-1.49 <0.001 

Severe Impairment 2.18 1.85-2.55 <0.001 

LOS 1 day 1.15 0.99-1.33 0.067 

LOS >= 2 days 2.27 1.98-2.60 <0.001 

Weekend Checklist 0.74 0.46-1.18 0.206 

Intensivist full cover 1.17 0.68-1.99 0.571 

Nurse/Bed <0.2 1.51 0.95-2.38 0.080 

Protocols 0.94 0.87-1.01 0.075 

Medical/Surgical Unit 1.95 1.19-3.19 0.008 

Weekend Admission 1.00 0.90-1.11 0.995 

 

Supplementary Table 23: Weekend Checklist 

 
OR CI p 

Age* 1.66 1.56-1.76 <0.001 

SOFA* 2.54 2.42-2.67 <0.001 

CCI* 1.45 1.39-1.51 <0.001 

Moderate Impairment 1.38 1.23-1.56 <0.001 

Severe Impairment 2.28 1.98-2.63 <0.001 

LOS 1 day 1.16 1.00-1.34 0.048 

LOS >= 2 days 2.48 2.19-2.81 <0.001 

Intensivist full cover 1.22 0.73-2.02 0.450 

Nurse/Bed <0.2 1.25 0.90-1.76 0.187 

Protocols 0.98 0.91-1.05 0.502 

Medical/Surgical Unit 1.48 0.97-2.24 0.066 

Weekend Admission 0.99 0.90-1.10 0.860 
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Supplementary Table 24: No weekend Checklist 

 
OR CI p 

Age* 1.54 1.47-1.62 <0.001 

SOFA* 2.46 2.36-2.55 <0.001 

CCI* 1.47 1.42-1.53 <0.001 

Moderate Impairment 1.24 1.12-1.38 <0.001 

Severe Impairment 1.72 1.50-1.97 <0.001 

LOS 1 day 1.10 0.98-1.24 0.117 

LOS >= 2 days 2.27 2.05-2.51 <0.001 

Intensivist full cover 0.97 0.66-1.43 0.873 

Nurse/Bed <0.2 1.55 1.06-2.25 0.022 

Protocols 0.91 0.86-0.97 0.002 

Medical/Surgical Unit 1.53 0.96-2.45 0.076 

Weekend Admission 1.05 0.97-1.14 0.233 

Supplementary Table 25: Intensivist Full Cover 

 
OR CI p 

Age* 1.62 1.51-1.73 <0.001 

SOFA* 2.21 2.09-2.34 <0.001 

CCI* 1.36 1.29-1.44 <0.001 

Moderate Impairment 1.29 1.10-1.53 0.002 

Severe Impairment 1.98 1.61-2.44 <0.001 

LOS 1 day 1.00 0.83-1.21 0.984 

LOS >= 2 days 2.30 1.98-2.66 <0.001 

Weekend Checklist 1.20 0.65-2.24 0.562 

Nurse/Bed <0.2 1.55 0.84-2.85 0.163 

Protocols 0.89 0.82-0.98 0.012 

Medical/Surgical Unit 1.11 0.50-2.46 0.791 

Weekend Admission 0.99 0.88-1.12 0.856 
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Supplementary Table 26: No Intensivist Full Cover 

 
OR CI p 

Age* 1.58 1.51-1.65 <0.001 

SOFA* 2.60 2.51-2.70 <0.001 

CCI* 1.50 1.45-1.55 <0.001 

Moderate Impairment 1.30 1.19-1.43 <0.001 

Severe Impairment 1.96 1.76-2.19 <0.001 

LOS 1 day 1.16 1.05-1.29 0.005 

LOS >= 2 days 2.36 2.15-2.59 <0.001 

Weekend Checklist 0.89 0.67-1.19 0.437 

Nurse/Bed <0.2 1.36 1.04-1.78 0.025 

Protocols 0.95 0.90-1.00 0.065 

Medical/Surgical Unit 1.43 1.04-1.98 0.030 

Weekend Admission 1.04 0.96-1.12 0.326 

Supplementary Table 27: Less than 8 protocols in ICU 

 
OR CI p 

Age* 1.67 1.58-1.76 <0.001 

SOFA* 2.49 2.38-2.60 <0.001 

CCI* 1.45 1.39-1.51 <0.001 

Moderate Impairment 1.37 1.22-1.54 <0.001 

Severe Impairment 2.15 1.85-2.50 <0.001 

LOS 1 day 1.13 0.99-1.30 0.071 

LOS >= 2 days 2.05 1.82-2.30 <0.001 

Weekend Checklist 0.75 0.51-1.09 0.133 

Intensivist full cover 1.14 0.73-1.76 0.566 

Nurse/Bed <0.2 1.72 1.17-2.54 0.006 

Medical/Surgical Unit 2.08 1.20-3.61 0.009 

Weekend Admission 1.04 0.95-1.14 0.349 
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Supplementary Table 28: At least 8 protocols in ICU 

 
OR CI p 

Age* 1.51 1.43-1.59 <0.001 

SOFA* 2.49 2.39-2.60 <0.001 

CCI* 1.47 1.42-1.53 <0.001 

Moderate Impairment 1.26 1.13-1.41 <0.001 

Severe Impairment 1.87 1.64-2.13 <0.001 

LOS 1 day 1.11 0.98-1.26 0.097 

LOS >= 2 days 2.64 2.37-2.94 <0.001 

Weekend Checklist 0.96 0.72-1.26 0.757 

Intensivist full cover 0.84 0.58-1.22 0.352 

Nurse/Bed <0.2 1.19 0.91-1.55 0.203 

Medical/Surgical Unit 1.14 0.84-1.55 0.389 

Weekend Admission 1.01 0.92-1.10 0.912 
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Analysis on Scheduled Admissions 

Supplementary Table 29: Main model 

 
OR CI p 

Age* 1.81 1.62-2.01 <0.001 

SOFA* 2.45 2.26-2.66 <0.001 

CCI* 1.39 1.30-1.49 <0.001 

Moderate Impairment 1.48 1.20-1.83 <0.001 

Severe Impairment 3.82 2.73-5.35 <0.001 

LOS 1 day 1.35 1.06-1.71 0.014 

LOS >= 2 days 2.55 2.06-3.14 <0.001 

Weekend Checklist 1.18 0.77-1.80 0.445 

Intensivist full cover 0.82 0.52-1.30 0.399 

Nurse/Bed <0.2 1.24 0.83-1.84 0.291 

Protocols 0.88 0.82-0.95 0.001 

Medical/Surgical Unit 1.47 0.90-2.40 0.121 

Weekend Admission 1.34 1.10-1.64 0.004 

Supplementary Table 30: Nurse decrease on weekends 

 
OR CI p 

Age* 1.72 1.50-1.96 <0.001 

SOFA* 2.44 2.20-2.70 <0.001 

CCI* 1.40 1.27-1.53 <0.001 

Moderate Impairment 1.40 1.08-1.83 0.012 

Severe Impairment 2.62 1.63-4.21 <0.001 

LOS 1 day 1.41 1.05-1.89 0.023 

LOS >= 2 days 2.60 2.01-3.36 <0.001 

Weekend Checklist 1.33 0.81-2.19 0.255 

Intensivist full cover 0.75 0.43-1.31 0.303 

Nurse/Bed <0.2 1.07 0.67-1.73 0.769 

Protocols 0.88 0.79-0.97 0.013 

Medical/Surgical Unit 1.24 0.61-2.53 0.556 

Weekend Admission 1.40 1.09-1.79 0.008 
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Supplementary Table 31: No nurse decrease on weekends 

 
OR CI p 

Age* 2.01 1.67-2.41 <0.001 

SOFA* 2.44 2.13-2.8 <0.001 

CCI* 1.37 1.22-1.54 <0.001 

Moderate Impairment 1.68 1.18-2.39 0.004 

Severe Impairment 5.90 3.61-9.63 <0.001 

LOS 1 day 1.25 0.83-1.87 0.282 

LOS >= 2 days 2.46 1.70-3.55 <0.001 

Weekend Checklist 1.00 0.48-2.09 0.996 

Intensivist full cover 0.93 0.44-1.93 0.836 

Nurse/Bed <0.2 1.92 0.95-3.89 0.069 

Protocols 0.87 0.78-0.97 0.012 

Medical/Surgical Unit 1.70 0.86-3.36 0.127 

Weekend Admission 1.26 0.89-1.78 0.193 

 

Supplementary Table 32: Weekend Checklist 

 
OR CI p 

Age* 2.03 1.70-2.44 <0.001 

SOFA* 2.56 2.23-2.93 <0.001 

CCI* 1.55 1.38-1.74 <0.001 

Moderate Impairment 1.59 1.15-2.20 0.005 

Severe Impairment 2.86 1.69-4.82 <0.001 

LOS 1 day 1.69 1.15-2.46 0.007 

LOS >= 2 days 2.85 2.04-3.98 <0.001 

Intensivist full cover 0.91 0.43-1.92 0.800 

Nurse/Bed <0.2 1.27 0.70-2.28 0.432 

Protocols 0.90 0.78-1.04 0.145 

Medical/Surgical Unit 1.76 0.84-3.71 0.135 

Weekend Admission 1.27 0.93-1.75 0.134 
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Supplementary Table 33: No weekend Checklist 

 
OR CI p 

Age* 1.68 1.47-1.92 <0.001 

SOFA* 2.37 2.14-2.62 <0.001 

CCI* 1.32 1.20-1.44 <0.001 

Moderate Impairment 1.36 1.03-1.79 0.033 

Severe Impairment 4.86 3.11-7.60 <0.001 

LOS 1 day 1.16 0.85-1.58 0.347 

LOS >= 2 days 2.33 1.77-3.06 <0.001 

Intensivist full cover 0.78 0.44-1.38 0.399 

Nurse/Bed <0.2 1.30 0.73-2.29 0.373 

Protocols 0.87 0.79-0.95 0.002 

Medical/Surgical Unit 1.38 0.70-2.73 0.357 

Weekend Admission 1.41 1.09-1.83 0.009 

 

Supplementary Table 34: Intensivist Full Cover 

 
OR CI p 

Age* 1.90 1.55-2.33 <0.001 

SOFA* 2.05 1.77-2.37 <0.001 

CCI* 1.24 1.08-1.43 0.002 

Moderate Impairment 1.77 1.20-2.61 0.004 

Severe Impairment 5.71 2.75-11.88 <0.001 

LOS 1 day 0.95 0.62-1.46 0.825 

LOS >= 2 days 2.06 1.41-3.01 <0.001 

Weekend Checklist 1.39 0.53-3.63 0.502 

Nurse/Bed <0.2 1.03 0.38-2.77 0.951 

Protocols 0.84 0.72-0.97 0.018 

Medical/Surgical Unit 1.12 0.32-3.89 0.856 

Weekend Admission 1.44 1.02-2.04 0.038 
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Supplementary Table 35: No Intensivist Full Cover 

 
OR CI p 

Age* 1.79 1.58-2.03 <0.001 

SOFA* 2.65 2.40-2.93 <0.001 

CCI* 1.46 1.34-1.59 <0.001 

Moderate Impairment 1.40 1.08-1.80 0.010 

Severe Impairment 3.38 2.30-4.96 <0.001 

LOS 1 day 1.57 1.17-2.09 0.002 

LOS >= 2 days 2.82 2.19-3.63 <0.001 

Weekend Checklist 1.17 0.73-1.88 0.513 

Nurse/Bed <0.2 1.34 0.86-2.09 0.190 

Protocols 0.88 0.81-0.97 0.007 

Medical/Surgical Unit 1.50 0.90-2.53 0.123 

Weekend Admission 1.29 1.01-1.66 0.042 

 

Supplementary Table 36: Less than 8 protocols in ICU 

 
OR CI p 

Age* 1.70 1.49-1.95 <0.001 

SOFA* 2.42 2.16-2.70 <0.001 

CCI* 1.32 1.19-1.47 <0.001 

Moderate Impairment 1.30 0.97-1.74 0.079 

Severe Impairment 3.91 2.36-6.49 <0.001 

LOS 1 day 1.50 1.09-2.08 0.014 

LOS >= 2 days 2.16 1.61-2.90 <0.001 

Weekend Checklist 0.84 0.46-1.52 0.565 

Intensivist full cover 0.96 0.51-1.79 0.892 

Nurse/Bed <0.2 1.63 0.90-2.94 0.106 

Medical/Surgical Unit 2.17 0.98-4.82 0.056 

Weekend Admission 1.42 1.06-1.89 0.018 
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Supplementary Table 37: At least 8 protocols in ICU 

 
OR CI p 

Age* 1.94 1.63-2.32 <0.001 

SOFA* 2.51 2.23-2.83 <0.001 

CCI* 1.46 1.32-1.61 <0.001 

Moderate Impairment 1.65 1.22-2.25 0.001 

Severe Impairment 3.60 2.28-5.68 <0.001 

LOS 1 day 1.18 0.82-1.69 0.372 

LOS >= 2 days 2.96 2.19-4.00 <0.001 

Weekend Checklist 1.12 0.68-1.83 0.664 

Intensivist full cover 0.54 0.28-1.03 0.062 

Nurse/Bed <0.2 1.02 0.62-1.69 0.925 

Medical/Surgical Unit 1.18 0.67-2.07 0.567 

Weekend Admission 1.29 0.97-1.70 0.081 
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Propensity Score Analysis 

Method: 1:1 patient matching controlling for age, CCI, admission type, performance 

status impairment, LOS before ICU admission, SOFA, SAPS3 and admission type 

Results: 35,440 patients (17,720 in each arm) were matched. Mortality was 15.5% for 

patients admitted on weekdays and 16.1% for patients admitted on weekends 

(p=0.112) 

Matching: Matching was adequate. Figure below shows density plot and barplots for 

the variables included in the propensity score 

Supplementary Figure 4: Variable comparison after propensity score matching  
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The Effects of Weekend Admission on the Mortality of 

Patients Admitted to Intensive Care Units: The Role of 

Organizational Factors 
ELECTRONIC SUPPLEMENTARY FILE 

ICU and Hospital Features 

Supplementary Table 1: ICU Features 

  

Number of Units 78 

Bed per unit, mean (SD) 17.53 (11.38) 

Private hospital, n (%) 67 (85.9) 

Accreditation  

   None 24 (30.8) 

   National 30 (38.5) 

   International 24 (30.8) 

Weekend checklists, n (%) 36 (46.2) 

Full-time Intensivist Coverage, 

n(%) 

16 (20.5) 

Nurse/Bed ratio < 0.2 41 (52.6) 

Protocols, mean (SD) 6.96 (2.88) 

Medical/Surgical Unit, n (%) 62 (79.5) 
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Univariate Analysis 

Supplementary Figure 1 - Association between mean nurse/bed ratio and 

outcome 

The association between nurse/bed ratio and hospital mortality was assessed using a 

generalized additive model using the mgcv package. The 0.2 cutoff was chosen by 

inspecting the plot of predicted probabilities and hospital mortality (red dashed line 

in the plot). 
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Percentage of admissions to unit with specific organizational feature 

Supplementary Figure 2 - Percentage of admission to units with: A - Weekend 

checklist; B - Intensivist fullcover; C - Low nurse/bed ratio; D - Less than eight 

protocols 

 

 

  

Page 38 of 68

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

 on A
pril 24, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-018541 on 24 January 2018. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review
 only

4 

 

Models Results 

Synthax: Mortality ~ Age + SOFA + Charlson Comorbidity Index + Performance Status 

Impairment + LOS before ICU admission (tertile) + Admission Type + Checklist on 

Weekends + Full-time Intensivist Coverage + Nurse/Bed lower than 0.2 + Number of 

Protocols + Medical/Surgical Unit + ICU (random intercept). 

Note: Continuous variables were scaled and centered to reduce non-convergence 

issues; marked with an * through document. 

Supplementary Table 2: Results for main model 

 
OR CI p 

Age* 1.60 1.55-1.66 <0.001 

SOFA* 2.50 2.43-2.57 <0.001 

CCI* 1.44 1.41-1.48 <0.001 

Moderate Impairment 1.32 1.22-1.42 <0.001 

Severe Impairment 2.04 1.86-2.24 <0.001 

LOS 1 day 1.17 1.07-1.27 <0.001 

LOS >= 2 days 2.44 2.26-2.62 <0.001 

Surgical (elective) 0.24 0.22-0.27 <0.001 

Surgical (urgent) 0.76 0.67-0.86 <0.001 

Weekend Checklist 0.97 0.74-1.26 0.814 

Full-time Intensivist 

Coverage 

0.98 0.72-1.33 0.887 

Nurse/Bed <0.2 1.32 1.03-1.7 0.027 

Protocols 0.93 0.89-0.98 0.003 

Medical/Surgical Unit 1.45 1.06-1.98 0.018 

Weekend Admission 1.05 0.99-1.12 0.095 
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Supplementary Figure 3: Plot of Random Effects  
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Subgroups 

Supplementary Table 3: Medical Patients 

 
OR CI p 

Age* 1.56 1.50-1.62 <0.001 

SOFA* 2.49 2.42-2.58 <0.001 

CCI* 1.46 1.42-1.51 <0.001 

Moderate Impairment 1.31 1.20-1.42 <0.001 

Severe Impairment 1.94 1.76-2.15 <0.001 

LOS 1 day 1.14 1.04-1.26 0.008 

LOS >= 2 days 2.54 2.34-2.76 <0.001 

Weekend Checklist 0.96 0.74-1.24 0.742 

Full-time Intensivist 

Coverage 

1.04 0.77-1.41 0.802 

Nurse/Bed <0.2 1.37 1.07-1.74 0.012 

Protocols 0.93 0.89-0.98 0.003 

Medical/Surgical Unit 1.41 1.04-1.91 0.028 

Weekend Admission 1.02 0.96-1.09 0.498 

 

Supplementary Table 4: Elective Surgical Patients 

 
OR CI p 

Age* 1.81 1.62-2.01 <0.001 

SOFA* 2.45 2.26-2.66 <0.001 

CCI* 1.39 1.30-1.49 <0.001 

Moderate Impairment 1.48 1.20-1.83 <0.001 

Severe Impairment 3.82 2.73-5.35 <0.001 

LOS 1 day 1.35 1.06-1.71 0.014 

LOS >= 2 days 2.55 2.06-3.14 <0.001 

Weekend Checklist 1.18 0.77-1.80 0.445 

Full-time Intensivist 

Coverage 

0.82 0.52-1.30 0.399 

Nurse/Bed <0.2 1.24 0.83-1.84 0.291 

Protocols 0.88 0.82-0.95 0.001 

Medical/Surgical Unit 1.47 0.90-2.40 0.121 
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Weekend Admission 1.34 1.1-1.64 0.004 

 

Supplementary Table 5: Urgent Surgical Patients 

 
OR CI p 

Age* 1.97 1.73-2.24 <0.001 

SOFA* 2.51 2.27-2.77 <0.001 

CCI* 1.38 1.23-1.54 <0.001 

Moderate Impairment 1.10 0.82-1.48 0.526 

Severe Impairment 2.34 1.50-3.65 <0.001 

LOS 1 day 0.98 0.73-1.31 0.891 

LOS >= 2 days 1.43 1.10-1.85 0.008 

Weekend Checklist 0.88 0.53-1.47 0.635 

Full-time Intensivist 

Coverage 

0.86 0.50-1.49 0.596 

Nurse/Bed <0.2 1.30 0.81-2.11 0.279 

Protocols 0.87 0.80-0.95 0.002 

surgicalu/Surgical Unit 1.07 0.56-2.05 0.837 

Weekend Admission 1.01 0.8-1.27 0.956 

 

Supplementary Table 6: SAPS Quartile 1(5-34)  

 
OR CI p 

Age* 1.72 1.43-2.06 <0.001 

SOFA* 2.35 1.96-2.82 <0.001 

CCI* 1.18 0.96-1.46 0.108 

Moderate Impairment 2.11 1.41-3.15 <0.001 

Severe Impairment 3.68 1.83-7.39 <0.001 

LOS 1 day 1.13 0.77-1.66 0.518 

LOS >= 2 days 2.70 1.90-3.83 <0.001 

Surgical (elective) 0.37 0.25-0.55 <0.001 

Surgical (urgent) 0.86 0.46-1.63 0.655 

Weekend Checklist 0.93 0.57-1.52 0.778 

Full-time Intensivist 

Coverage 

1.06 0.63-1.77 0.827 
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Nurse/Bed <0.2 1.07 0.67-1.68 0.786 

Protocols 0.83 0.76-0.90 <0.001 

Medical/Surgical Unit 1.40 0.78-2.52 0.257 

Weekend Admission 1.34 0.98-1.82 0.070 

 

Supplementary Table 7: SAPS Quartile 2 (34-42) 

 
OR CI p 

Age* 1.38 1.22-1.57 <0.001 

SOFA* 2.08 1.84-2.36 <0.001 

CCI* 1.47 1.33-1.62 <0.001 

Moderate Impairment 1.34 1.04-1.73 0.022 

Severe Impairment 2.75 1.87-4.06 <0.001 

LOS 1 day 1.32 1.02-1.71 0.035 

LOS >= 2 days 2.62 2.04-3.36 <0.001 

Surgical (elective) 0.55 0.41-0.72 <0.001 

Surgical (urgent) 0.70 0.47-1.04 0.079 

Weekend Checklist 0.94 0.62-1.42 0.766 

Full-time Intensivist 

Coverage 

0.83 0.52-1.32 0.422 

Nurse/Bed <0.2 1.38 0.94-2.02 0.104 

Protocols 0.91 0.84-0.98 0.009 

Medical/Surgical Unit 1.81 1.10-2.97 0.020 

Weekend Admission 1.17 0.96-1.43 0.117 

Supplementary Table 8: SAPS Quartile 3 (42-53) 

 
OR CI p 

Age* 1.23 1.15-1.32 <0.001 

SOFA* 1.98 1.85-2.13 <0.001 

CCI* 1.32 1.25-1.39 <0.001 

Moderate Impairment 1.44 1.26-1.65 <0.001 

Severe Impairment 2.44 2.05-2.90 <0.001 

LOS 1 day 1.18 1.02-1.38 0.030 

LOS >= 2 days 2.39 2.07-2.77 <0.001 

Surgical (elective) 0.52 0.42-0.63 <0.001 
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Surgical (urgent) 0.74 0.59-0.93 0.011 

Weekend Checklist 1.06 0.81-1.40 0.651 

Full-time Intensivist 

Coverage 

0.98 0.71-1.35 0.902 

Nurse/Bed <0.2 1.30 1.00-1.68 0.047 

Protocols 0.93 0.89-0.98 0.007 

Medical/Surgical Unit 1.40 1.01-1.94 0.041 

Weekend Admission 1.05 0.94-1.17 0.393 

Supplementary Table 9: SAPS Quartile 4 (53-132) 

 
OR CI p 

Age* 1.15 1.09-1.21 <0.001 

SOFA* 1.92 1.85-2.00 <0.001 

CCI* 1.26 1.22-1.30 <0.001 

Moderate Impairment 1.18 1.07-1.30 0.001 

Severe Impairment 1.66 1.47-1.86 <0.001 

LOS 1 day 1.07 0.95-1.20 0.283 

LOS >= 2 days 1.91 1.74-2.10 <0.001 

Surgical (elective) 0.42 0.33-0.52 <0.001 

Surgical (urgent) 0.99 0.84-1.17 0.931 

Weekend Checklist 0.92 0.72-1.17 0.488 

Full-time Intensivist 

Coverage 

0.92 0.70-1.22 0.567 

Nurse/Bed <0.2 1.35 1.08-1.70 0.009 

Protocols 0.94 0.90-0.98 0.005 

Medical/Surgical Unit 1.33 1.00-1.78 0.053 

Weekend Admission 1.00 0.92-1.09 0.979 

 

Supplementary Table 10: Patients admitted due to sepsis 

 
OR CI p 

Age* 1.51 1.42-1.60 <0.001 

SOFA* 2.19 2.08-2.30 <0.001 

CCI* 1.42 1.35-1.49 <0.001 

Moderate Impairment 1.31 1.15-1.50 <0.001 
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Severe Impairment 1.55 1.34-1.80 <0.001 

LOS 1 day 1.08 0.92-1.25 0.353 

LOS >= 2 days 2.18 1.91-2.50 <0.001 

Weekend Checklist 0.90 0.69-1.19 0.460 

Full-time Intensivist 

Coverage 

0.95 0.69-1.30 0.755 

Nurse/Bed <0.2 1.49 1.15-1.92 0.002 

Protocols 0.92 0.88-0.97 0.001 

Medical/Surgical Unit 1.24 0.87-1.78 0.232 

Weekend Admission 1.02 0.91-1.13 0.737 

 

Supplementary Table 11: Patients that required mechanical ventilation on day 1 

 
OR CI p 

Age* 1.61 1.52-1.71 <0.001 

SOFA* 1.74 1.66-1.83 <0.001 

CCI* 1.30 1.24-1.37 <0.001 

Moderate Impairment 1.18 1.02-1.35 0.022 

Severe Impairment 1.03 0.87-1.21 0.769 

LOS 1 day 1.01 0.87-1.18 0.878 

LOS >= 2 days 1.64 1.45-1.86 <0.001 

Surgical (elective) 0.17 0.15-0.20 <0.001 

Surgical (urgent) 0.59 0.50-0.69 <0.001 

Weekend Checklist 0.99 0.72-1.36 0.959 

Full-time Intensivist 

Coverage 

0.91 0.64-1.29 0.590 

Nurse/Bed <0.2 1.42 1.06-1.90 0.018 

Protocols 0.96 0.91-1.01 0.133 

Medical/Surgical Unit 1.12 0.76-1.66 0.553 

Weekend Admission 1.07 0.96-1.2 0.228 

Supplementary Table 12: ICUs with nurse decrease on weekends 

 
OR CI p 

Age* 1.52 1.45-1.59 <0.001 

SOFA* 2.50 2.41-2.59 <0.001 
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CCI* 1.44 1.39-1.49 <0.001 

Moderate Impairment 1.31 1.2-1.44 <0.001 

Severe Impairment 1.88 1.67-2.12 <0.001 

LOS 1 day 1.17 1.05-1.30 0.004 

LOS >= 2 days 2.46 2.25-2.69 <0.001 

Surgical (elective) 0.24 0.22-0.27 <0.001 

Surgical (urgent) 0.73 0.63-0.85 <0.001 

Weekend Checklist 1.14 0.85-1.52 0.391 

Full-time Intensivist 

Coverage 

0.92 0.65-1.30 0.629 

Nurse/Bed <0.2 1.31 0.99-1.73 0.056 

Protocols 0.92 0.87-0.98 0.007 

Medical/Surgical Unit 1.17 0.80-1.73 0.421 

Weekend Admission 1.07 0.99-1.15 0.085 

Supplementary Table 13: ICUs with no nurse decrease on weekend 

 
OR CI p 

Age* 1.76 1.66-1.86 <0.001 

SOFA* 2.50 2.38-2.62 <0.001 

CCI* 1.45 1.39-1.52 <0.001 

Moderate Impairment 1.34 1.18-1.51 <0.001 

Severe Impairment 2.37 2.03-2.76 <0.001 

LOS 1 day 1.17 1.02-1.34 0.025 

LOS >= 2 days 2.39 2.11-2.71 <0.001 

Surgical (elective) 0.24 0.21-0.28 <0.001 

Surgical (urgent) 0.81 0.66-0.99 0.040 

Weekend Checklist 0.74 0.45-1.20 0.222 

Full-time Intensivist 

Coverage 

1.08 0.62-1.88 0.783 

Nurse/Bed <0.2 1.50 0.93-2.42 0.094 

Protocols 0.94 0.87-1.01 0.085 

Medical/Surgical Unit 1.97 1.18-3.27 0.009 

Weekend Admission 1.02 0.93-1.13 0.642 

 

Supplementary Table 14: ICUs with intensivist fullcover 
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OR CI p 

Age* 1.63 1.53-1.74 <0.001 

SOFA* 2.21 2.09-2.33 <0.001 

CCI* 1.33 1.26-1.40 <0.001 

Moderate Impairment 1.35 1.16-1.57 <0.001 

Severe Impairment 2.12 1.73-2.59 <0.001 

LOS 1 day 1.03 0.87-1.23 0.695 

LOS >= 2 days 2.40 2.10-2.75 <0.001 

Surgical (elective) 0.21 0.17-0.25 <0.001 

Surgical (urgent) 0.65 0.51-0.82 <0.001 

Weekend Checklist 1.27 0.65-2.48 0.493 

Nurse/Bed <0.2 1.49 0.77-2.87 0.240 

Protocols 0.90 0.81-0.98 0.022 

Medical/Surgical Unit 1.13 0.49-2.64 0.773 

Weekend Admission 1.03 0.92-1.16 0.584 

Supplementary Table 15: ICUs without intensivist fullcover 

 
OR CI p 

Age* 1.60 1.54-1.67 <0.001 

SOFA* 2.62 2.53-2.71 <0.001 

CCI* 1.49 1.44-1.53 <0.001 

Moderate Impairment 1.31 1.20-1.42 <0.001 

Severe Impairment 2.02 1.82-2.25 <0.001 

LOS 1 day 1.21 1.10-1.34 <0.001 

LOS >= 2 days 2.42 2.22-2.64 <0.001 

Surgical (elective) 0.26 0.23-0.29 <0.001 

Surgical (urgent) 0.80 0.70-0.93 0.002 

Weekend Checklist 0.91 0.69-1.22 0.535 

Nurse/Bed <0.2 1.33 1.02-1.74 0.034 

Protocols 0.95 0.90-1.00 0.057 

Medical/Surgical Unit 1.47 1.06-2.03 0.020 

Weekend Admission 1.06 0.99-1.14 0.094 

 

Supplementary Table 16: ICUs with checklists 
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OR CI p 

Age* 1.69 1.60-1.79 <0.001 

SOFA* 2.56 2.44-2.68 <0.001 

CCI* 1.45 1.40-1.51 <0.001 

Moderate Impairment 1.41 1.25-1.58 <0.001 

Severe Impairment 2.30 2.00-2.64 <0.001 

LOS 1 day 1.23 1.08-1.41 0.003 

LOS >= 2 days 2.57 2.29-2.89 <0.001 

Surgical (elective) 0.28 0.24-0.32 <0.001 

Surgical (urgent) 0.70 0.57-0.86 0.001 

Full-time Intensivist 

Coverage 

1.16 0.71-1.91 0.554 

Nurse/Bed <0.2 1.18 0.85-1.64 0.314 

Protocols 0.97 0.91-1.04 0.44 

Medical/Surgical Unit 1.56 1.04-2.34 0.031 

Weekend Admission 1.01 0.92-1.11 0.816 

 

Supplementary Table 17: ICUs without checklist 

 
OR CI p 

Age* 1.55 1.49-1.63 <0.001 

SOFA* 2.46 2.37-2.55 <0.001 

CCI* 1.44 1.39-1.49 <0.001 

Moderate Impairment 1.25 1.14-1.38 <0.001 

Severe Impairment 1.84 1.62-2.09 <0.001 

LOS 1 day 1.13 1.01-1.26 0.034 

LOS >= 2 days 2.35 2.15-2.58 <0.001 

Surgical (elective) 0.22 0.20-0.25 <0.001 

Surgical (urgent) 0.78 0.67-0.90 0.001 

Full-time Intensivist 

Coverage 

0.91 0.61-1.35 0.627 

Nurse/Bed <0.2 1.53 1.04-2.25 0.032 

Protocols 0.91 0.86-0.97 0.003 

Medical/Surgical Unit 1.53 0.94-2.49 0.086 

Weekend Admission 1.08 1.00-1.17 0.045 
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Supplementary Table 18: ICUs with less than 8 protocols 

 
OR CI p 

Age* 1.67 1.59-1.75 <0.001 

SOFA* 2.48 2.38-2.58 <0.001 

CCI* 1.42 1.37-1.48 <0.001 

Moderate Impairment 1.36 1.22-1.51 <0.001 

Severe Impairment 2.25 1.94-2.60 <0.001 

LOS 1 day 1.20 1.06-1.35 0.005 

LOS >= 2 days 2.11 1.90-2.34 <0.001 

Surgical (elective) 0.26 0.23-0.30 <0.001 

Surgical (urgent) 0.84 0.71-0.99 0.042 

Weekend Checklist 0.76 0.51-1.12 0.168 

Full-time Intensivist 

Coverage 

1.06 0.68-1.67 0.790 

Nurse/Bed <0.2 1.68 1.13-2.51 0.011 

Medical/Surgical Unit 2.17 1.23-3.82 0.007 

Weekend Admission 1.08 0.99-1.18 0.088 

 

Supplementary Table 19: ICUs with at least 8 protocols 

 
OR CI p 

Age* 1.54 1.46-1.62 <0.001 

SOFA* 2.51 2.42-2.61 <0.001 

CCI* 1.46 1.41-1.51 <0.001 

Moderate Impairment 1.29 1.17-1.43 <0.001 

Severe Impairment 1.93 1.70-2.18 <0.001 

LOS 1 day 1.13 1.01-1.27 0.035 

LOS >= 2 days 2.78 2.52-3.07 <0.001 

Surgical (elective) 0.22 0.19-0.25 <0.001 

Surgical (urgent) 0.68 0.57-0.80 <0.001 

Weekend Checklist 0.99 0.75-1.30 0.930 

Full-time Intensivist 

Coverage 

0.80 0.55-1.15 0.231 
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Nurse/Bed <0.2 1.15 0.88-1.49 0.307 

Medical/Surgical Unit 1.17 0.87-1.57 0.298 

Weekend Admission 1.03 0.95-1.12 0.474 
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Analysis on Unscheduled Admissions 

Supplementary Table 20: Main model 

 
OR CI p 

Age* 1.59 1.53-1.65 <0.001 

SOFA* 2.49 2.42-2.57 <0.001 

CCI* 1.46 1.42-1.5 <0.001 

Moderate Impairment 1.30 1.20-1.41 <0.001 

Severe Impairment 1.96 1.78-2.17 <0.001 

LOS 1 day 1.12 1.02-1.23 0.013 

LOS >= 2 days 2.35 2.18-2.55 <0.001 

Weekend Checklist 0.95 0.73-1.23 0.685 

Full-time Intensivist 

Coverage 

1.03 0.76-1.40 0.850 

Nurse/Bed <0.2 1.37 1.07-1.74 0.012 

Protocols 0.93 0.89-0.98 0.002 

Medical/Surgical Unit 1.42 1.04-1.92 0.026 

Weekend Admission 1.02 0.96-1.09 0.473 

 

Supplementary Table 21: Nurse decrease on weekends 

 
OR CI p 

Age* 1.50 1.43-1.57 <0.001 

SOFA* 2.49 2.40-2.58 <0.001 

CCI* 1.46 1.40-1.51 <0.001 

Moderate Impairment 1.30 1.18-1.44 <0.001 

Severe Impairment 1.86 1.64-2.11 <0.001 

LOS 1 day 1.11 0.99-1.25 0.076 

LOS >= 2 days 2.39 2.17-2.63 <0.001 

Weekend Checklist 1.09 0.82-1.46 0.55 

Full-time Intensivist 

Coverage 

0.96 0.68-1.36 0.824 

Nurse/Bed <0.2 1.37 1.04-1.81 0.026 

Protocols 0.92 0.87-0.97 0.005 

Medical/Surgical Unit 1.13 0.77-1.67 0.535 
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Weekend Admission 1.04 0.96-1.12 0.38 

 

Supplementary Table 22: No nurse decrease on weekends 

 
OR CI p 

Age* 1.74 1.64-1.85 <0.001 

SOFA* 2.49 2.37-2.62 <0.001 

CCI* 1.47 1.41-1.54 <0.001 

Moderate Impairment 1.31 1.14-1.49 <0.001 

Severe Impairment 2.18 1.85-2.55 <0.001 

LOS 1 day 1.15 0.99-1.33 0.067 

LOS >= 2 days 2.27 1.98-2.60 <0.001 

Weekend Checklist 0.74 0.46-1.18 0.206 

Full-time Intensivist 

Coverage 

1.17 0.68-1.99 0.571 

Nurse/Bed <0.2 1.51 0.95-2.38 0.080 

Protocols 0.94 0.87-1.01 0.075 

Medical/Surgical Unit 1.95 1.19-3.19 0.008 

Weekend Admission 1.00 0.90-1.11 0.995 

 

Supplementary Table 23: Weekend Checklist 

 
OR CI p 

Age* 1.66 1.56-1.76 <0.001 

SOFA* 2.54 2.42-2.67 <0.001 

CCI* 1.45 1.39-1.51 <0.001 

Moderate Impairment 1.38 1.23-1.56 <0.001 

Severe Impairment 2.28 1.98-2.63 <0.001 

LOS 1 day 1.16 1.00-1.34 0.048 

LOS >= 2 days 2.48 2.19-2.81 <0.001 

Full-time Intensivist 

Coverage 

1.22 0.73-2.02 0.450 

Nurse/Bed <0.2 1.25 0.90-1.76 0.187 

Protocols 0.98 0.91-1.05 0.502 

Medical/Surgical Unit 1.48 0.97-2.24 0.066 
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Weekend Admission 0.99 0.90-1.10 0.860 

 

 

 

Supplementary Table 24: No weekend Checklist 

 
OR CI p 

Age* 1.54 1.47-1.62 <0.001 

SOFA* 2.46 2.36-2.55 <0.001 

CCI* 1.47 1.42-1.53 <0.001 

Moderate Impairment 1.24 1.12-1.38 <0.001 

Severe Impairment 1.72 1.50-1.97 <0.001 

LOS 1 day 1.10 0.98-1.24 0.117 

LOS >= 2 days 2.27 2.05-2.51 <0.001 

Full-time Intensivist 

Coverage 

0.97 0.66-1.43 0.873 

Nurse/Bed <0.2 1.55 1.06-2.25 0.022 

Protocols 0.91 0.86-0.97 0.002 

Medical/Surgical Unit 1.53 0.96-2.45 0.076 

Weekend Admission 1.05 0.97-1.14 0.233 

Supplementary Table 25: Full-time Intensivist Coverage 

 
OR CI p 

Age* 1.62 1.51-1.73 <0.001 

SOFA* 2.21 2.09-2.34 <0.001 

CCI* 1.36 1.29-1.44 <0.001 

Moderate Impairment 1.29 1.10-1.53 0.002 

Severe Impairment 1.98 1.61-2.44 <0.001 

LOS 1 day 1.00 0.83-1.21 0.984 

LOS >= 2 days 2.30 1.98-2.66 <0.001 

Weekend Checklist 1.20 0.65-2.24 0.562 

Nurse/Bed <0.2 1.55 0.84-2.85 0.163 

Protocols 0.89 0.82-0.98 0.012 

Medical/Surgical Unit 1.11 0.50-2.46 0.791 
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Weekend Admission 0.99 0.88-1.12 0.856 

 

 

 

 

 

Supplementary Table 26: No Full-time Intensivist Coverage 

 
OR CI p 

Age* 1.58 1.51-1.65 <0.001 

SOFA* 2.60 2.51-2.70 <0.001 

CCI* 1.50 1.45-1.55 <0.001 

Moderate Impairment 1.30 1.19-1.43 <0.001 

Severe Impairment 1.96 1.76-2.19 <0.001 

LOS 1 day 1.16 1.05-1.29 0.005 

LOS >= 2 days 2.36 2.15-2.59 <0.001 

Weekend Checklist 0.89 0.67-1.19 0.437 

Nurse/Bed <0.2 1.36 1.04-1.78 0.025 

Protocols 0.95 0.90-1.00 0.065 

Medical/Surgical Unit 1.43 1.04-1.98 0.030 

Weekend Admission 1.04 0.96-1.12 0.326 

Supplementary Table 27: Less than 8 protocols in ICU 

 
OR CI p 

Age* 1.67 1.58-1.76 <0.001 

SOFA* 2.49 2.38-2.60 <0.001 

CCI* 1.45 1.39-1.51 <0.001 

Moderate Impairment 1.37 1.22-1.54 <0.001 

Severe Impairment 2.15 1.85-2.50 <0.001 

LOS 1 day 1.13 0.99-1.30 0.071 

LOS >= 2 days 2.05 1.82-2.30 <0.001 

Weekend Checklist 0.75 0.51-1.09 0.133 

Full-time Intensivist 

Coverage 

1.14 0.73-1.76 0.566 
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Nurse/Bed <0.2 1.72 1.17-2.54 0.006 

Medical/Surgical Unit 2.08 1.20-3.61 0.009 

Weekend Admission 1.04 0.95-1.14 0.349 

 

 

 

 

 

Supplementary Table 28: At least 8 protocols in ICU 

 
OR CI p 

Age* 1.51 1.43-1.59 <0.001 

SOFA* 2.49 2.39-2.60 <0.001 

CCI* 1.47 1.42-1.53 <0.001 

Moderate Impairment 1.26 1.13-1.41 <0.001 

Severe Impairment 1.87 1.64-2.13 <0.001 

LOS 1 day 1.11 0.98-1.26 0.097 

LOS >= 2 days 2.64 2.37-2.94 <0.001 

Weekend Checklist 0.96 0.72-1.26 0.757 

Full-time Intensivist 

Coverage 

0.84 0.58-1.22 0.352 

Nurse/Bed <0.2 1.19 0.91-1.55 0.203 

Medical/Surgical Unit 1.14 0.84-1.55 0.389 

Weekend Admission 1.01 0.92-1.10 0.912 
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Analysis on Scheduled Admissions 

Supplementary Table 29: Main model 

 
OR CI p 

Age* 1.81 1.62-2.01 <0.001 

SOFA* 2.45 2.26-2.66 <0.001 

CCI* 1.39 1.30-1.49 <0.001 

Moderate Impairment 1.48 1.20-1.83 <0.001 

Severe Impairment 3.82 2.73-5.35 <0.001 

LOS 1 day 1.35 1.06-1.71 0.014 

LOS >= 2 days 2.55 2.06-3.14 <0.001 

Weekend Checklist 1.18 0.77-1.80 0.445 

Full-time Intensivist 

Coverage 

0.82 0.52-1.30 0.399 

Nurse/Bed <0.2 1.24 0.83-1.84 0.291 

Protocols 0.88 0.82-0.95 0.001 

Medical/Surgical Unit 1.47 0.90-2.40 0.121 

Weekend Admission 1.34 1.10-1.64 0.004 

Supplementary Table 30: Nurse decrease on weekends 

 
OR CI p 

Age* 1.72 1.50-1.96 <0.001 

SOFA* 2.44 2.20-2.70 <0.001 

CCI* 1.40 1.27-1.53 <0.001 

Moderate Impairment 1.40 1.08-1.83 0.012 

Severe Impairment 2.62 1.63-4.21 <0.001 

LOS 1 day 1.41 1.05-1.89 0.023 

LOS >= 2 days 2.60 2.01-3.36 <0.001 

Weekend Checklist 1.33 0.81-2.19 0.255 

Full-time Intensivist 

Coverage 

0.75 0.43-1.31 0.303 

Nurse/Bed <0.2 1.07 0.67-1.73 0.769 

Protocols 0.88 0.79-0.97 0.013 

Medical/Surgical Unit 1.24 0.61-2.53 0.556 

Weekend Admission 1.40 1.09-1.79 0.008 
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Supplementary Table 31: No nurse decrease on weekends 

 
OR CI p 

Age* 2.01 1.67-2.41 <0.001 

SOFA* 2.44 2.13-2.8 <0.001 

CCI* 1.37 1.22-1.54 <0.001 

Moderate Impairment 1.68 1.18-2.39 0.004 

Severe Impairment 5.90 3.61-9.63 <0.001 

LOS 1 day 1.25 0.83-1.87 0.282 

LOS >= 2 days 2.46 1.70-3.55 <0.001 

Weekend Checklist 1.00 0.48-2.09 0.996 

Full-time Intensivist 

Coverage 

0.93 0.44-1.93 0.836 

Nurse/Bed <0.2 1.92 0.95-3.89 0.069 

Protocols 0.87 0.78-0.97 0.012 

Medical/Surgical Unit 1.70 0.86-3.36 0.127 

Weekend Admission 1.26 0.89-1.78 0.193 

 

Supplementary Table 32: Weekend Checklist 

 
OR CI p 

Age* 2.03 1.70-2.44 <0.001 

SOFA* 2.56 2.23-2.93 <0.001 

CCI* 1.55 1.38-1.74 <0.001 

Moderate Impairment 1.59 1.15-2.20 0.005 

Severe Impairment 2.86 1.69-4.82 <0.001 

LOS 1 day 1.69 1.15-2.46 0.007 

LOS >= 2 days 2.85 2.04-3.98 <0.001 

Full-time Intensivist 

Coverage 

0.91 0.43-1.92 0.800 

Nurse/Bed <0.2 1.27 0.70-2.28 0.432 

Protocols 0.90 0.78-1.04 0.145 

Medical/Surgical Unit 1.76 0.84-3.71 0.135 
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Weekend Admission 1.27 0.93-1.75 0.134 

 

 

 

Supplementary Table 33: No weekend Checklist 

 
OR CI p 

Age* 1.68 1.47-1.92 <0.001 

SOFA* 2.37 2.14-2.62 <0.001 

CCI* 1.32 1.20-1.44 <0.001 

Moderate Impairment 1.36 1.03-1.79 0.033 

Severe Impairment 4.86 3.11-7.60 <0.001 

LOS 1 day 1.16 0.85-1.58 0.347 

LOS >= 2 days 2.33 1.77-3.06 <0.001 

Full-time Intensivist 

Coverage 

0.78 0.44-1.38 0.399 

Nurse/Bed <0.2 1.30 0.73-2.29 0.373 

Protocols 0.87 0.79-0.95 0.002 

Medical/Surgical Unit 1.38 0.70-2.73 0.357 

Weekend Admission 1.41 1.09-1.83 0.009 

 

Supplementary Table 34: Full-time Intensivist Coverage 

 
OR CI p 

Age* 1.90 1.55-2.33 <0.001 

SOFA* 2.05 1.77-2.37 <0.001 

CCI* 1.24 1.08-1.43 0.002 

Moderate Impairment 1.77 1.20-2.61 0.004 

Severe Impairment 5.71 2.75-11.88 <0.001 

LOS 1 day 0.95 0.62-1.46 0.825 

LOS >= 2 days 2.06 1.41-3.01 <0.001 

Weekend Checklist 1.39 0.53-3.63 0.502 

Nurse/Bed <0.2 1.03 0.38-2.77 0.951 

Protocols 0.84 0.72-0.97 0.018 
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Medical/Surgical Unit 1.12 0.32-3.89 0.856 

Weekend Admission 1.44 1.02-2.04 0.038 

 

 

 

 

Supplementary Table 35: No Full-time Intensivist Coverage 

 
OR CI p 

Age* 1.79 1.58-2.03 <0.001 

SOFA* 2.65 2.40-2.93 <0.001 

CCI* 1.46 1.34-1.59 <0.001 

Moderate Impairment 1.40 1.08-1.80 0.010 

Severe Impairment 3.38 2.30-4.96 <0.001 

LOS 1 day 1.57 1.17-2.09 0.002 

LOS >= 2 days 2.82 2.19-3.63 <0.001 

Weekend Checklist 1.17 0.73-1.88 0.513 

Nurse/Bed <0.2 1.34 0.86-2.09 0.190 

Protocols 0.88 0.81-0.97 0.007 

Medical/Surgical Unit 1.50 0.90-2.53 0.123 

Weekend Admission 1.29 1.01-1.66 0.042 

 

Supplementary Table 36: Less than 8 protocols in ICU 

 
OR CI p 

Age* 1.70 1.49-1.95 <0.001 

SOFA* 2.42 2.16-2.70 <0.001 

CCI* 1.32 1.19-1.47 <0.001 

Moderate Impairment 1.30 0.97-1.74 0.079 

Severe Impairment 3.91 2.36-6.49 <0.001 

LOS 1 day 1.50 1.09-2.08 0.014 

LOS >= 2 days 2.16 1.61-2.90 <0.001 

Weekend Checklist 0.84 0.46-1.52 0.565 
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Full-time Intensivist 

Coverage 

0.96 0.51-1.79 0.892 

Nurse/Bed <0.2 1.63 0.90-2.94 0.106 

Medical/Surgical Unit 2.17 0.98-4.82 0.056 

Weekend Admission 1.42 1.06-1.89 0.018 

 

 

 

 

Supplementary Table 37: At least 8 protocols in ICU 

 
OR CI p 

Age* 1.94 1.63-2.32 <0.001 

SOFA* 2.51 2.23-2.83 <0.001 

CCI* 1.46 1.32-1.61 <0.001 

Moderate Impairment 1.65 1.22-2.25 0.001 

Severe Impairment 3.60 2.28-5.68 <0.001 

LOS 1 day 1.18 0.82-1.69 0.372 

LOS >= 2 days 2.96 2.19-4.00 <0.001 

Weekend Checklist 1.12 0.68-1.83 0.664 

Full-time Intensivist 

Coverage 

0.54 0.28-1.03 0.062 

Nurse/Bed <0.2 1.02 0.62-1.69 0.925 

Medical/Surgical Unit 1.18 0.67-2.07 0.567 

Weekend Admission 1.29 0.97-1.70 0.081 
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Propensity Score Analysis 

Method: 1:1 patient matching controlling for age, CCI, admission type, performance 

status impairment, LOS before ICU admission, SOFA, SAPS3 and admission type 

Results: 35,440 patients (17,720 in each arm) were matched. Mortality was 15.5% for 

patients admitted on weekdays and 16.1% for patients admitted on weekends 

(p=0.112) 

Matching: Matching was adequate. Figure below shows density plot and barplots for 

the variables included in the propensity score 

Supplementary Figure 4: Variable comparison after propensity score matching  
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List of Protocols Inquired to Participating ICUs: 

Only protocols fully implemented for at least 6 months were considered. If the 

participating unit reported that protocol was in place, the careprovider responsible for 

the protocol was also obligatorily reported. 

1.� Sepsis (i.e. according to the current recommendations of the Surviving Sepsis 

Campaign) 

2.� Sedation (i.e. daily interruption or protocolized sedation in ventilated patients)  

3.� Cerebrovascular accident (i.e. systematic initial approach including risk 

stratification and checking for the eligibility to receive thrombolysis) 

4.� Acute coronary syndromes (i.e. systematic initial approach including risk 

stratification and checking for the eligibility to receive reperfusion therapies or 

interventions) 

5.� Liberation from the mechanical ventilation (i.e. care provider-driven 

spontaneous breathing trials) 

6.� Lung protective ventilation (i.e. ventilation with low tidal volumes in patients 

with acute lung injury/ARDS) 

7.� Therapeutic hypothermia in patients who experienced cardiac arrest 

8.� Catheter-associated bloodstream infection prevention (i.e. implementation of 

checklists during insertion and maintenance of vascular catheters)  

9.� Ventilator-associated pneumonia (VAP) prevention (i.e. implementation of 

daily checklists to best practices to prevent VAP in ventilated patients) 

10.�Early mobilization in ventilated patients (i.e protocolized early exercise and 

mobilization including physical and occupational therapy during periods of 

daily interruption of sedation in ventilated patients)  
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STROBE Checklist 

 
Item 

No Recommendation 

Page 

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in 

the title or the abstract 
1 

(b) Provide in the abstract an informative and balanced 

summary of what was done and what was found 
4 

Introduction  

Background/rationale 2 Explain the scientific background and rationale for the 

investigation being reported 

6 

Objectives 3 State specific objectives, including any prespecified hypotheses 6 

Methods  

Study design 4 Present key elements of study design early in the paper 7, first 

paragraph 

Setting 5 Describe the setting, locations, and relevant dates, including 

periods of recruitment, exposure, follow-up, and data 

collection 

5, first 

paragraph 

Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources 

and methods of selection of participants. Describe methods of 

follow-up 

Case-control study—Give the eligibility criteria, and the sources 

and methods of case ascertainment and control selection. Give 

the rationale for the choice of cases and controls 

Cross-sectional study—Give the eligibility criteria, and the 

sources and methods of selection of participants 

5, first 

paragraph 

(b) Cohort study—For matched studies, give matching criteria 

and number of exposed and unexposed 

Case-control study—For matched studies, give matching 

criteria and the number of controls per case 

NA 

Variables 7 Clearly define all outcomes, exposures, predictors, potential 

confounders, and effect modifiers. Give diagnostic criteria, if 

applicable 

5, third 

paragrapg 

Data sources/ 

measurement 
8*  For each variable of interest, give sources of data and details of 

methods of assessment (measurement). Describe 

comparability of assessment methods if there is more than one 

group 

Pages 7 and 8 

Bias 9 Describe any efforts to address potential sources of bias Page 7 

Study size 10 Explain how the study size was arrived at NA 
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Quantitative variables 11 Explain how quantitative variables were handled in the 

analyses. If applicable, describe which groupings were chosen 

and why 

Page 7. 

Statistical methods 12 (a) Describe all statistical methods, including those used to 

control for confounding 
Page 8 and 9 

(b) Describe any methods used to examine subgroups and 

interactions 
Page 9, 

specific 

subtopic on 

this 

(c) Explain how missing data were addressed Page 8, 

specific topic 

(d) Cohort study—If applicable, explain how loss to follow-up 

was addressed 

Case-control study—If applicable, explain how matching of 

cases and controls was addressed 

Cross-sectional study—If applicable, describe analytical 

methods taking account of sampling strategy 

Page 7. 

(e) Describe any sensitivity analyses Only 

subgroup 

analyses 

were 

performed. 

 

Results Page 

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers 

potentially eligible, examined for eligibility, confirmed eligible, included 

in the study, completing follow-up, and analysed 

12, first 

patagraph 

(b) Give reasons for non-participation at each stage NA 

(c) Consider use of a flow diagram All patients 

in dataset 

were eligible 

Descriptive data 14* (a) Give characteristics of study participants (eg demographic, clinical, 

social) and information on exposures and potential confounders 
Table 1, 

Figures 1 and 

2 

(b) Indicate number of participants with missing data for each variable 

of interest 
Described in 

methods. 

Only 

performance 

status 

missing 

(c) Cohort study—Summarise follow-up time (eg, average and total NA 
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amount) 

Outcome data 15* Cohort study—Report numbers of outcome events or summary measures 

over time 
Mortality 

reported on 

Table 1. 

Case-control study—Report numbers in each exposure category, or 

summary measures of exposure 
NA 

Cross-sectional study—Report numbers of outcome events or summary 

measures 
NA 

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted 

estimates and their precision (eg, 95% confidence interval). Make clear 

which confounders were adjusted for and why they were included 

Table 1 

(b) Report category boundaries when continuous variables were 

categorized 
Table 1 

(c) If relevant, consider translating estimates of relative risk into 

absolute risk for a meaningful time period 
NA 

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, 

and sensitivity analyses 

Pages 15 and 

16 

Discussion  

Key results 18 Summarise key results with reference to study objectives Page 17, first 

paragraph 

Limitations 19 Discuss limitations of the study, taking into account sources of potential 

bias or imprecision. Discuss both direction and magnitude of any 

potential bias 

Pages 19 and 

20. 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, 

limitations, multiplicity of analyses, results from similar studies, and 

other relevant evidence 

Page 19. 

Generalisability 21 Discuss the generalisability (external validity) of the study results Page 19. 

Other information  

Funding 22 Give the source of funding and the role of the funders for the present 

study and, if applicable, for the original study on which the present 

article is based 

First page. 

 

*Give information separately for cases and controls in case-control studies and, if applicable, for 

exposed and unexposed groups in cohort and cross-sectional studies. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological 

background and published examples of transparent reporting. The STROBE checklist is best used in 

conjunction with this article (freely available on the Web sites of PLoS Medicine at 

http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and 
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Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at 

www.strobe-statement.org. 
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The role of organizatonal factors on the “weekend efectt

in critcally ill patents in Brazil: A  prospectie cohort

analysis
ELECTRONIC SUPPLEMENTARY FILE

ICU and Hospital Features

Supplementary Table 1: ICU Features

Number of Units 78

Bed per unit, mean (SD) 17.53 (11.38)

Private hospital, n (%) 67 (85.9)

Accreditation

   None 24 (30.8)

   National 30 (38.5)

   International 24 (30.8)

Weekend checklists, n (%) 36 (46.2)

Full-time Intensivist Coverage, 

n(%)

16 (20.5)

Nurse/Bed ratio < 0.2 41 (52.6)

Protocols, mean (SD) 6.96 (2.88)

Medical/Surgical Unit, n (%) 62 (79.5)
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Uniiariate A nalysis

Supplementary Figure 1 - Association between mean nurse/bed ratio and 

outcome

The association between nurse/bed ratio and hospital mortality was assessed using a 

generalized additive model using the mgcv package. The 0.2 cutoff was chosen by 

inspecting the plot of predicted probabilities and hospital mortality (red dashed line 

in the plot).
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Percentage of admissions to unit with specifc organizatonal feature

Supplementary Figure 2 - Percentage of admission to units with: A - Weekend 

checklist; B - Intensivist fullcover; C - Low nurse/bed ratio; D - Less than eight 

protocols
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Models Results

Synthax: Mortality ~ Age + SOFA + Charlson Comorbidity Index + Performance Status 

Impairment + LOS before ICU admission (tertile) + Admission Type + Checklist on 

Weekends + Full-time Intensivist Coverage + Nurse/Bed lower than 0.2 + Number of 

Protocols + Medical/Surgical Unit + ICU (random intercept).

Note: Continuous variables were scaled and centered to reduce non-convergence 

issues; marked with an * through document.

Supplementary Table 2: Results for main model

OR CI p

Age* 1.60 1.55-1.66 <0.001

SOFA* 2.50 2.43-2.57 <0.001

CCI* 1.44 1.41-1.48 <0.001

Moderate Impairment 1.32 1.22-1.42 <0.001

Severe Impairment 2.04 1.86-2.24 <0.001

LOS 1 day 1.17 1.07-1.27 <0.001

LOS >= 2 days 2.44 2.26-2.62 <0.001

Surgical (elective) 0.24 0.22-0.27 <0.001

Surgical (urgent) 0.76 0.67-0.86 <0.001

Weekend Checklist 0.97 0.74-1.26 0.814

Full-time Intensivist 

Coverage

0.98 0.72-1.33 0.887

Nurse/Bed <0.2 1.32 1.03-1.7 0.027

Protocols 0.93 0.89-0.98 0.003

Medical/Surgical Unit 1.45 1.06-1.98 0.018

Weekend Admission 1.05 0.99-1.12 0.095
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Supplementary Figure 3: Plot of Random Effects 
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Subgroups

Supplementary Table 3: Medical Patients

OR CI p

Age* 1.56 1.50-1.62 <0.001

SOFA* 2.49 2.42-2.58 <0.001

CCI* 1.46 1.42-1.51 <0.001

Moderate Impairment 1.31 1.20-1.42 <0.001

Severe Impairment 1.94 1.76-2.15 <0.001

LOS 1 day 1.14 1.04-1.26 0.008

LOS >= 2 days 2.54 2.34-2.76 <0.001

Weekend Checklist 0.96 0.74-1.24 0.742

Full-time Intensivist 

Coverage

1.04 0.77-1.41 0.802

Nurse/Bed <0.2 1.37 1.07-1.74 0.012

Protocols 0.93 0.89-0.98 0.003

Medical/Surgical Unit 1.41 1.04-1.91 0.028

Weekend Admission 1.02 0.96-1.09 0.498

Supplementary Table 4: Elective Surgical Patients

OR CI p

Age* 1.81 1.62-2.01 <0.001

SOFA* 2.45 2.26-2.66 <0.001

CCI* 1.39 1.30-1.49 <0.001

Moderate Impairment 1.48 1.20-1.83 <0.001

Severe Impairment 3.82 2.73-5.35 <0.001

LOS 1 day 1.35 1.06-1.71 0.014

LOS >= 2 days 2.55 2.06-3.14 <0.001

Weekend Checklist 1.18 0.77-1.80 0.445

Full-time Intensivist 

Coverage

0.82 0.52-1.30 0.399

Nurse/Bed <0.2 1.24 0.83-1.84 0.291

Protocols 0.88 0.82-0.95 0.001

Medical/Surgical Unit 1.47 0.90-2.40 0.121

Weekend Admission 1.34 1.1-1.64 0.004
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Supplementary Table 5: Urgent Surgical Patients

OR CI p

Age* 1.97 1.73-2.24 <0.001

SOFA* 2.51 2.27-2.77 <0.001

CCI* 1.38 1.23-1.54 <0.001

Moderate Impairment 1.10 0.82-1.48 0.526

Severe Impairment 2.34 1.50-3.65 <0.001

LOS 1 day 0.98 0.73-1.31 0.891

LOS >= 2 days 1.43 1.10-1.85 0.008

Weekend Checklist 0.88 0.53-1.47 0.635

Full-time Intensivist 

Coverage

0.86 0.50-1.49 0.596

Nurse/Bed <0.2 1.30 0.81-2.11 0.279

Protocols 0.87 0.80-0.95 0.002

surgicalu/Surgical Unit 1.07 0.56-2.05 0.837

Weekend Admission 1.01 0.8-1.27 0.956

Supplementary Table 6: SAPS Quartile 1(5-34) 

OR CI p

Age* 1.72 1.43-2.06 <0.001

SOFA* 2.35 1.96-2.82 <0.001

CCI* 1.18 0.96-1.46 0.108

Moderate Impairment 2.11 1.41-3.15 <0.001

Severe Impairment 3.68 1.83-7.39 <0.001

LOS 1 day 1.13 0.77-1.66 0.518

LOS >= 2 days 2.70 1.90-3.83 <0.001

Surgical (elective) 0.37 0.25-0.55 <0.001

Surgical (urgent) 0.86 0.46-1.63 0.655

Weekend Checklist 0.93 0.57-1.52 0.778

Full-time Intensivist 

Coverage

1.06 0.63-1.77 0.827

Nurse/Bed <0.2 1.07 0.67-1.68 0.786

Protocols 0.83 0.76-0.90 <0.001

Medical/Surgical Unit 1.40 0.78-2.52 0.257

Weekend Admission 1.34 0.98-1.82 0.070
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Supplementary Table 7: SAPS Quartile 2 (34-42)

OR CI p

Age* 1.38 1.22-1.57 <0.001

SOFA* 2.08 1.84-2.36 <0.001

CCI* 1.47 1.33-1.62 <0.001

Moderate Impairment 1.34 1.04-1.73 0.022

Severe Impairment 2.75 1.87-4.06 <0.001

LOS 1 day 1.32 1.02-1.71 0.035

LOS >= 2 days 2.62 2.04-3.36 <0.001

Surgical (elective) 0.55 0.41-0.72 <0.001

Surgical (urgent) 0.70 0.47-1.04 0.079

Weekend Checklist 0.94 0.62-1.42 0.766

Full-time Intensivist 

Coverage

0.83 0.52-1.32 0.422

Nurse/Bed <0.2 1.38 0.94-2.02 0.104

Protocols 0.91 0.84-0.98 0.009

Medical/Surgical Unit 1.81 1.10-2.97 0.020

Weekend Admission 1.17 0.96-1.43 0.117

Supplementary Table 8: SAPS Quartile 3 (42-53)

OR CI p

Age* 1.23 1.15-1.32 <0.001

SOFA* 1.98 1.85-2.13 <0.001

CCI* 1.32 1.25-1.39 <0.001

Moderate Impairment 1.44 1.26-1.65 <0.001

Severe Impairment 2.44 2.05-2.90 <0.001

LOS 1 day 1.18 1.02-1.38 0.030

LOS >= 2 days 2.39 2.07-2.77 <0.001

Surgical (elective) 0.52 0.42-0.63 <0.001

Surgical (urgent) 0.74 0.59-0.93 0.011

Weekend Checklist 1.06 0.81-1.40 0.651

Full-time Intensivist 

Coverage

0.98 0.71-1.35 0.902

Nurse/Bed <0.2 1.30 1.00-1.68 0.047

Protocols 0.93 0.89-0.98 0.007
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Medical/Surgical Unit 1.40 1.01-1.94 0.041

Weekend Admission 1.05 0.94-1.17 0.393

Supplementary Table 9: SAPS Quartile 4 (53-132)

OR CI p

Age* 1.15 1.09-1.21 <0.001

SOFA* 1.92 1.85-2.00 <0.001

CCI* 1.26 1.22-1.30 <0.001

Moderate Impairment 1.18 1.07-1.30 0.001

Severe Impairment 1.66 1.47-1.86 <0.001

LOS 1 day 1.07 0.95-1.20 0.283

LOS >= 2 days 1.91 1.74-2.10 <0.001

Surgical (elective) 0.42 0.33-0.52 <0.001

Surgical (urgent) 0.99 0.84-1.17 0.931

Weekend Checklist 0.92 0.72-1.17 0.488

Full-time Intensivist 

Coverage

0.92 0.70-1.22 0.567

Nurse/Bed <0.2 1.35 1.08-1.70 0.009

Protocols 0.94 0.90-0.98 0.005

Medical/Surgical Unit 1.33 1.00-1.78 0.053

Weekend Admission 1.00 0.92-1.09 0.979

Supplementary Table 10: Patients admitted due to sepsis

OR CI p

Age* 1.51 1.42-1.60 <0.001

SOFA* 2.19 2.08-2.30 <0.001

CCI* 1.42 1.35-1.49 <0.001

Moderate Impairment 1.31 1.15-1.50 <0.001

Severe Impairment 1.55 1.34-1.80 <0.001

LOS 1 day 1.08 0.92-1.25 0.353

LOS >= 2 days 2.18 1.91-2.50 <0.001

Weekend Checklist 0.90 0.69-1.19 0.460

Full-time Intensivist 

Coverage

0.95 0.69-1.30 0.755

Nurse/Bed <0.2 1.49 1.15-1.92 0.002
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Protocols 0.92 0.88-0.97 0.001

Medical/Surgical Unit 1.24 0.87-1.78 0.232

Weekend Admission 1.02 0.91-1.13 0.737

Supplementary Table 11: Patients that required mechanical ventilation on day 1

OR CI p

Age* 1.61 1.52-1.71 <0.001

SOFA* 1.74 1.66-1.83 <0.001

CCI* 1.30 1.24-1.37 <0.001

Moderate Impairment 1.18 1.02-1.35 0.022

Severe Impairment 1.03 0.87-1.21 0.769

LOS 1 day 1.01 0.87-1.18 0.878

LOS >= 2 days 1.64 1.45-1.86 <0.001

Surgical (elective) 0.17 0.15-0.20 <0.001

Surgical (urgent) 0.59 0.50-0.69 <0.001

Weekend Checklist 0.99 0.72-1.36 0.959

Full-time Intensivist 

Coverage

0.91 0.64-1.29 0.590

Nurse/Bed <0.2 1.42 1.06-1.90 0.018

Protocols 0.96 0.91-1.01 0.133

Medical/Surgical Unit 1.12 0.76-1.66 0.553

Weekend Admission 1.07 0.96-1.2 0.228

Supplementary Table 12: ICUs with nurse decrease on weekends

OR CI p

Age* 1.52 1.45-1.59 <0.001

SOFA* 2.50 2.41-2.59 <0.001

CCI* 1.44 1.39-1.49 <0.001

Moderate Impairment 1.31 1.2-1.44 <0.001

Severe Impairment 1.88 1.67-2.12 <0.001

LOS 1 day 1.17 1.05-1.30 0.004

LOS >= 2 days 2.46 2.25-2.69 <0.001

Surgical (elective) 0.24 0.22-0.27 <0.001

Surgical (urgent) 0.73 0.63-0.85 <0.001

Weekend Checklist 1.14 0.85-1.52 0.391
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Full-time Intensivist 

Coverage

0.92 0.65-1.30 0.629

Nurse/Bed <0.2 1.31 0.99-1.73 0.056

Protocols 0.92 0.87-0.98 0.007

Medical/Surgical Unit 1.17 0.80-1.73 0.421

Weekend Admission 1.07 0.99-1.15 0.085

Supplementary Table 13: ICUs with no nurse decrease on weekend

OR CI p

Age* 1.76 1.66-1.86 <0.001

SOFA* 2.50 2.38-2.62 <0.001

CCI* 1.45 1.39-1.52 <0.001

Moderate Impairment 1.34 1.18-1.51 <0.001

Severe Impairment 2.37 2.03-2.76 <0.001

LOS 1 day 1.17 1.02-1.34 0.025

LOS >= 2 days 2.39 2.11-2.71 <0.001

Surgical (elective) 0.24 0.21-0.28 <0.001

Surgical (urgent) 0.81 0.66-0.99 0.040

Weekend Checklist 0.74 0.45-1.20 0.222

Full-time Intensivist 

Coverage

1.08 0.62-1.88 0.783

Nurse/Bed <0.2 1.50 0.93-2.42 0.094

Protocols 0.94 0.87-1.01 0.085

Medical/Surgical Unit 1.97 1.18-3.27 0.009

Weekend Admission 1.02 0.93-1.13 0.642

Supplementary Table 14: ICUs with intensivist fullcover

OR CI p

Age* 1.63 1.53-1.74 <0.001

SOFA* 2.21 2.09-2.33 <0.001

CCI* 1.33 1.26-1.40 <0.001

Moderate Impairment 1.35 1.16-1.57 <0.001

Severe Impairment 2.12 1.73-2.59 <0.001

LOS 1 day 1.03 0.87-1.23 0.695
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LOS >= 2 days 2.40 2.10-2.75 <0.001

Surgical (elective) 0.21 0.17-0.25 <0.001

Surgical (urgent) 0.65 0.51-0.82 <0.001

Weekend Checklist 1.27 0.65-2.48 0.493

Nurse/Bed <0.2 1.49 0.77-2.87 0.240

Protocols 0.90 0.81-0.98 0.022

Medical/Surgical Unit 1.13 0.49-2.64 0.773

Weekend Admission 1.03 0.92-1.16 0.584

Supplementary Table 15: ICUs without intensivist fullcover

OR CI p

Age* 1.60 1.54-1.67 <0.001

SOFA* 2.62 2.53-2.71 <0.001

CCI* 1.49 1.44-1.53 <0.001

Moderate Impairment 1.31 1.20-1.42 <0.001

Severe Impairment 2.02 1.82-2.25 <0.001

LOS 1 day 1.21 1.10-1.34 <0.001

LOS >= 2 days 2.42 2.22-2.64 <0.001

Surgical (elective) 0.26 0.23-0.29 <0.001

Surgical (urgent) 0.80 0.70-0.93 0.002

Weekend Checklist 0.91 0.69-1.22 0.535

Nurse/Bed <0.2 1.33 1.02-1.74 0.034

Protocols 0.95 0.90-1.00 0.057

Medical/Surgical Unit 1.47 1.06-2.03 0.020

Weekend Admission 1.06 0.99-1.14 0.094

Supplementary Table 16: ICUs with checklists

OR CI p

Age* 1.69 1.60-1.79 <0.001

SOFA* 2.56 2.44-2.68 <0.001

CCI* 1.45 1.40-1.51 <0.001

Moderate Impairment 1.41 1.25-1.58 <0.001

Severe Impairment 2.30 2.00-2.64 <0.001

LOS 1 day 1.23 1.08-1.41 0.003

LOS >= 2 days 2.57 2.29-2.89 <0.001
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Surgical (elective) 0.28 0.24-0.32 <0.001

Surgical (urgent) 0.70 0.57-0.86 0.001

Full-time Intensivist 

Coverage

1.16 0.71-1.91 0.554

Nurse/Bed <0.2 1.18 0.85-1.64 0.314

Protocols 0.97 0.91-1.04 0.44

Medical/Surgical Unit 1.56 1.04-2.34 0.031

Weekend Admission 1.01 0.92-1.11 0.816

Supplementary Table 17: ICUs without checklist

OR CI p

Age* 1.55 1.49-1.63 <0.001

SOFA* 2.46 2.37-2.55 <0.001

CCI* 1.44 1.39-1.49 <0.001

Moderate Impairment 1.25 1.14-1.38 <0.001

Severe Impairment 1.84 1.62-2.09 <0.001

LOS 1 day 1.13 1.01-1.26 0.034

LOS >= 2 days 2.35 2.15-2.58 <0.001

Surgical (elective) 0.22 0.20-0.25 <0.001

Surgical (urgent) 0.78 0.67-0.90 0.001

Full-time Intensivist 

Coverage

0.91 0.61-1.35 0.627

Nurse/Bed <0.2 1.53 1.04-2.25 0.032

Protocols 0.91 0.86-0.97 0.003

Medical/Surgical Unit 1.53 0.94-2.49 0.086

Weekend Admission 1.08 1.00-1.17 0.045

Supplementary Table 18: ICUs with less than 8 protocols

OR CI p

Age* 1.67 1.59-1.75 <0.001

SOFA* 2.48 2.38-2.58 <0.001

CCI* 1.42 1.37-1.48 <0.001

Moderate Impairment 1.36 1.22-1.51 <0.001

Severe Impairment 2.25 1.94-2.60 <0.001

LOS 1 day 1.20 1.06-1.35 0.005
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LOS >= 2 days 2.11 1.90-2.34 <0.001

Surgical (elective) 0.26 0.23-0.30 <0.001

Surgical (urgent) 0.84 0.71-0.99 0.042

Weekend Checklist 0.76 0.51-1.12 0.168

Full-time Intensivist 

Coverage

1.06 0.68-1.67 0.790

Nurse/Bed <0.2 1.68 1.13-2.51 0.011

Medical/Surgical Unit 2.17 1.23-3.82 0.007

Weekend Admission 1.08 0.99-1.18 0.088

Supplementary Table 19: ICUs with at least 8 protocols

OR CI p

Age* 1.54 1.46-1.62 <0.001

SOFA* 2.51 2.42-2.61 <0.001

CCI* 1.46 1.41-1.51 <0.001

Moderate Impairment 1.29 1.17-1.43 <0.001

Severe Impairment 1.93 1.70-2.18 <0.001

LOS 1 day 1.13 1.01-1.27 0.035

LOS >= 2 days 2.78 2.52-3.07 <0.001

Surgical (elective) 0.22 0.19-0.25 <0.001

Surgical (urgent) 0.68 0.57-0.80 <0.001

Weekend Checklist 0.99 0.75-1.30 0.930

Full-time Intensivist 

Coverage

0.80 0.55-1.15 0.231

Nurse/Bed <0.2 1.15 0.88-1.49 0.307

Medical/Surgical Unit 1.17 0.87-1.57 0.298

Weekend Admission 1.03 0.95-1.12 0.474
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A nalysis on Unscheduled A dmissions

Supplementary Table 20: Main model

OR CI p

Age* 1.59 1.53-1.65 <0.001

SOFA* 2.49 2.42-2.57 <0.001

CCI* 1.46 1.42-1.5 <0.001

Moderate Impairment 1.30 1.20-1.41 <0.001

Severe Impairment 1.96 1.78-2.17 <0.001

LOS 1 day 1.12 1.02-1.23 0.013

LOS >= 2 days 2.35 2.18-2.55 <0.001

Weekend Checklist 0.95 0.73-1.23 0.685

Full-time Intensivist 

Coverage

1.03 0.76-1.40 0.850

Nurse/Bed <0.2 1.37 1.07-1.74 0.012

Protocols 0.93 0.89-0.98 0.002

Medical/Surgical Unit 1.42 1.04-1.92 0.026

Weekend Admission 1.02 0.96-1.09 0.473

Supplementary Table 21: Nurse decrease on weekends

OR CI p

Age* 1.50 1.43-1.57 <0.001

SOFA* 2.49 2.40-2.58 <0.001

CCI* 1.46 1.40-1.51 <0.001

Moderate Impairment 1.30 1.18-1.44 <0.001

Severe Impairment 1.86 1.64-2.11 <0.001

LOS 1 day 1.11 0.99-1.25 0.076

LOS >= 2 days 2.39 2.17-2.63 <0.001

Weekend Checklist 1.09 0.82-1.46 0.55

Full-time Intensivist 

Coverage

0.96 0.68-1.36 0.824

Nurse/Bed <0.2 1.37 1.04-1.81 0.026

Protocols 0.92 0.87-0.97 0.005

Medical/Surgical Unit 1.13 0.77-1.67 0.535

Weekend Admission 1.04 0.96-1.12 0.38
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Supplementary Table 22: No nurse decrease on weekends

OR CI p

Age* 1.74 1.64-1.85 <0.001

SOFA* 2.49 2.37-2.62 <0.001

CCI* 1.47 1.41-1.54 <0.001

Moderate Impairment 1.31 1.14-1.49 <0.001

Severe Impairment 2.18 1.85-2.55 <0.001

LOS 1 day 1.15 0.99-1.33 0.067

LOS >= 2 days 2.27 1.98-2.60 <0.001

Weekend Checklist 0.74 0.46-1.18 0.206

Full-time Intensivist 

Coverage

1.17 0.68-1.99 0.571

Nurse/Bed <0.2 1.51 0.95-2.38 0.080

Protocols 0.94 0.87-1.01 0.075

Medical/Surgical Unit 1.95 1.19-3.19 0.008

Weekend Admission 1.00 0.90-1.11 0.995

Supplementary Table 23: Weekend Checklist

OR CI p

Age* 1.66 1.56-1.76 <0.001

SOFA* 2.54 2.42-2.67 <0.001

CCI* 1.45 1.39-1.51 <0.001

Moderate Impairment 1.38 1.23-1.56 <0.001

Severe Impairment 2.28 1.98-2.63 <0.001

LOS 1 day 1.16 1.00-1.34 0.048

LOS >= 2 days 2.48 2.19-2.81 <0.001

Full-time Intensivist 

Coverage

1.22 0.73-2.02 0.450

Nurse/Bed <0.2 1.25 0.90-1.76 0.187

Protocols 0.98 0.91-1.05 0.502

Medical/Surgical Unit 1.48 0.97-2.24 0.066

Weekend Admission 0.99 0.90-1.10 0.860

Supplementary Table 24: No weekend Checklist

OR CI p
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Age* 1.54 1.47-1.62 <0.001

SOFA* 2.46 2.36-2.55 <0.001

CCI* 1.47 1.42-1.53 <0.001

Moderate Impairment 1.24 1.12-1.38 <0.001

Severe Impairment 1.72 1.50-1.97 <0.001

LOS 1 day 1.10 0.98-1.24 0.117

LOS >= 2 days 2.27 2.05-2.51 <0.001

Full-time Intensivist 

Coverage

0.97 0.66-1.43 0.873

Nurse/Bed <0.2 1.55 1.06-2.25 0.022

Protocols 0.91 0.86-0.97 0.002

Medical/Surgical Unit 1.53 0.96-2.45 0.076

Weekend Admission 1.05 0.97-1.14 0.233

Supplementary Table 25: Full-time Intensivist Coverage

OR CI p

Age* 1.62 1.51-1.73 <0.001

SOFA* 2.21 2.09-2.34 <0.001

CCI* 1.36 1.29-1.44 <0.001

Moderate Impairment 1.29 1.10-1.53 0.002

Severe Impairment 1.98 1.61-2.44 <0.001

LOS 1 day 1.00 0.83-1.21 0.984

LOS >= 2 days 2.30 1.98-2.66 <0.001

Weekend Checklist 1.20 0.65-2.24 0.562

Nurse/Bed <0.2 1.55 0.84-2.85 0.163

Protocols 0.89 0.82-0.98 0.012

Medical/Surgical Unit 1.11 0.50-2.46 0.791

Weekend Admission 0.99 0.88-1.12 0.856

Supplementary Table 26: No Full-time Intensivist Coverage

OR CI p

Age* 1.58 1.51-1.65 <0.001

SOFA* 2.60 2.51-2.70 <0.001

CCI* 1.50 1.45-1.55 <0.001

Moderate Impairment 1.30 1.19-1.43 <0.001
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Severe Impairment 1.96 1.76-2.19 <0.001

LOS 1 day 1.16 1.05-1.29 0.005

LOS >= 2 days 2.36 2.15-2.59 <0.001

Weekend Checklist 0.89 0.67-1.19 0.437

Nurse/Bed <0.2 1.36 1.04-1.78 0.025

Protocols 0.95 0.90-1.00 0.065

Medical/Surgical Unit 1.43 1.04-1.98 0.030

Weekend Admission 1.04 0.96-1.12 0.326

Supplementary Table 27: Less than 8 protocols in ICU

OR CI p

Age* 1.67 1.58-1.76 <0.001

SOFA* 2.49 2.38-2.60 <0.001

CCI* 1.45 1.39-1.51 <0.001

Moderate Impairment 1.37 1.22-1.54 <0.001

Severe Impairment 2.15 1.85-2.50 <0.001

LOS 1 day 1.13 0.99-1.30 0.071

LOS >= 2 days 2.05 1.82-2.30 <0.001

Weekend Checklist 0.75 0.51-1.09 0.133

Full-time Intensivist 

Coverage

1.14 0.73-1.76 0.566

Nurse/Bed <0.2 1.72 1.17-2.54 0.006

Medical/Surgical Unit 2.08 1.20-3.61 0.009

Weekend Admission 1.04 0.95-1.14 0.349

Supplementary Table 28: At least 8 protocols in ICU

OR CI p

Age* 1.51 1.43-1.59 <0.001

SOFA* 2.49 2.39-2.60 <0.001

CCI* 1.47 1.42-1.53 <0.001

Moderate Impairment 1.26 1.13-1.41 <0.001

Severe Impairment 1.87 1.64-2.13 <0.001

LOS 1 day 1.11 0.98-1.26 0.097

LOS >= 2 days 2.64 2.37-2.94 <0.001

Weekend Checklist 0.96 0.72-1.26 0.757
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Full-time Intensivist 

Coverage

0.84 0.58-1.22 0.352

Nurse/Bed <0.2 1.19 0.91-1.55 0.203

Medical/Surgical Unit 1.14 0.84-1.55 0.389

Weekend Admission 1.01 0.92-1.10 0.912

A nalysis on Scheduled A dmissions

Supplementary Table 29: Main model

OR CI p

Age* 1.81 1.62-2.01 <0.001

SOFA* 2.45 2.26-2.66 <0.001

CCI* 1.39 1.30-1.49 <0.001

Moderate Impairment 1.48 1.20-1.83 <0.001

Severe Impairment 3.82 2.73-5.35 <0.001

LOS 1 day 1.35 1.06-1.71 0.014

LOS >= 2 days 2.55 2.06-3.14 <0.001

Weekend Checklist 1.18 0.77-1.80 0.445

Full-time Intensivist 

Coverage

0.82 0.52-1.30 0.399

Nurse/Bed <0.2 1.24 0.83-1.84 0.291

Protocols 0.88 0.82-0.95 0.001

Medical/Surgical Unit 1.47 0.90-2.40 0.121

Weekend Admission 1.34 1.10-1.64 0.004

Supplementary Table 30: Nurse decrease on weekends

OR CI p

Age* 1.72 1.50-1.96 <0.001

SOFA* 2.44 2.20-2.70 <0.001

CCI* 1.40 1.27-1.53 <0.001

Moderate Impairment 1.40 1.08-1.83 0.012

Severe Impairment 2.62 1.63-4.21 <0.001

LOS 1 day 1.41 1.05-1.89 0.023

LOS >= 2 days 2.60 2.01-3.36 <0.001

Weekend Checklist 1.33 0.81-2.19 0.255

Full-time Intensivist 0.75 0.43-1.31 0.303
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Coverage

Nurse/Bed <0.2 1.07 0.67-1.73 0.769

Protocols 0.88 0.79-0.97 0.013

Medical/Surgical Unit 1.24 0.61-2.53 0.556

Weekend Admission 1.40 1.09-1.79 0.008

Supplementary Table 31: No nurse decrease on weekends

OR CI p

Age* 2.01 1.67-2.41 <0.001

SOFA* 2.44 2.13-2.8 <0.001

CCI* 1.37 1.22-1.54 <0.001

Moderate Impairment 1.68 1.18-2.39 0.004

Severe Impairment 5.90 3.61-9.63 <0.001

LOS 1 day 1.25 0.83-1.87 0.282

LOS >= 2 days 2.46 1.70-3.55 <0.001

Weekend Checklist 1.00 0.48-2.09 0.996

Full-time Intensivist 

Coverage

0.93 0.44-1.93 0.836

Nurse/Bed <0.2 1.92 0.95-3.89 0.069

Protocols 0.87 0.78-0.97 0.012

Medical/Surgical Unit 1.70 0.86-3.36 0.127

Weekend Admission 1.26 0.89-1.78 0.193

Supplementary Table 32: Weekend Checklist

OR CI p

Age* 2.03 1.70-2.44 <0.001

SOFA* 2.56 2.23-2.93 <0.001

CCI* 1.55 1.38-1.74 <0.001

Moderate Impairment 1.59 1.15-2.20 0.005

Severe Impairment 2.86 1.69-4.82 <0.001

LOS 1 day 1.69 1.15-2.46 0.007

LOS >= 2 days 2.85 2.04-3.98 <0.001

Full-time Intensivist 

Coverage

0.91 0.43-1.92 0.800

Nurse/Bed <0.2 1.27 0.70-2.28 0.432
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Protocols 0.90 0.78-1.04 0.145

Medical/Surgical Unit 1.76 0.84-3.71 0.135

Weekend Admission 1.27 0.93-1.75 0.134

Supplementary Table 33: No weekend Checklist

OR CI p

Age* 1.68 1.47-1.92 <0.001

SOFA* 2.37 2.14-2.62 <0.001

CCI* 1.32 1.20-1.44 <0.001

Moderate Impairment 1.36 1.03-1.79 0.033

Severe Impairment 4.86 3.11-7.60 <0.001

LOS 1 day 1.16 0.85-1.58 0.347

LOS >= 2 days 2.33 1.77-3.06 <0.001

Full-time Intensivist 

Coverage

0.78 0.44-1.38 0.399

Nurse/Bed <0.2 1.30 0.73-2.29 0.373

Protocols 0.87 0.79-0.95 0.002

Medical/Surgical Unit 1.38 0.70-2.73 0.357

Weekend Admission 1.41 1.09-1.83 0.009

Supplementary Table 34: Full-time Intensivist Coverage

OR CI p

Age* 1.90 1.55-2.33 <0.001

SOFA* 2.05 1.77-2.37 <0.001

CCI* 1.24 1.08-1.43 0.002

Moderate Impairment 1.77 1.20-2.61 0.004

Severe Impairment 5.71 2.75-11.88 <0.001

LOS 1 day 0.95 0.62-1.46 0.825

LOS >= 2 days 2.06 1.41-3.01 <0.001

Weekend Checklist 1.39 0.53-3.63 0.502

Nurse/Bed <0.2 1.03 0.38-2.77 0.951

Protocols 0.84 0.72-0.97 0.018

Medical/Surgical Unit 1.12 0.32-3.89 0.856

Weekend Admission 1.44 1.02-2.04 0.038

Supplementary Table 35: No Full-time Intensivist Coverage
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OR CI p

Age* 1.79 1.58-2.03 <0.001

SOFA* 2.65 2.40-2.93 <0.001

CCI* 1.46 1.34-1.59 <0.001

Moderate Impairment 1.40 1.08-1.80 0.010

Severe Impairment 3.38 2.30-4.96 <0.001

LOS 1 day 1.57 1.17-2.09 0.002

LOS >= 2 days 2.82 2.19-3.63 <0.001

Weekend Checklist 1.17 0.73-1.88 0.513

Nurse/Bed <0.2 1.34 0.86-2.09 0.190

Protocols 0.88 0.81-0.97 0.007

Medical/Surgical Unit 1.50 0.90-2.53 0.123

Weekend Admission 1.29 1.01-1.66 0.042

Supplementary Table 36: Less than 8 protocols in ICU

OR CI p

Age* 1.70 1.49-1.95 <0.001

SOFA* 2.42 2.16-2.70 <0.001

CCI* 1.32 1.19-1.47 <0.001

Moderate Impairment 1.30 0.97-1.74 0.079

Severe Impairment 3.91 2.36-6.49 <0.001

LOS 1 day 1.50 1.09-2.08 0.014

LOS >= 2 days 2.16 1.61-2.90 <0.001

Weekend Checklist 0.84 0.46-1.52 0.565

Full-time Intensivist 

Coverage

0.96 0.51-1.79 0.892

Nurse/Bed <0.2 1.63 0.90-2.94 0.106

Medical/Surgical Unit 2.17 0.98-4.82 0.056

Weekend Admission 1.42 1.06-1.89 0.018

Supplementary Table 37: At least 8 protocols in ICU

OR CI p

Age* 1.94 1.63-2.32 <0.001

SOFA* 2.51 2.23-2.83 <0.001

CCI* 1.46 1.32-1.61 <0.001
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Moderate Impairment 1.65 1.22-2.25 0.001

Severe Impairment 3.60 2.28-5.68 <0.001

LOS 1 day 1.18 0.82-1.69 0.372

LOS >= 2 days 2.96 2.19-4.00 <0.001

Weekend Checklist 1.12 0.68-1.83 0.664

Full-time Intensivist 

Coverage

0.54 0.28-1.03 0.062

Nurse/Bed <0.2 1.02 0.62-1.69 0.925

Medical/Surgical Unit 1.18 0.67-2.07 0.567

Weekend Admission 1.29 0.97-1.70 0.081
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Propensity Score A nalysis

Method: 1:1 patient matching controlling for age, CCI, admission type, performance 

status impairment, LOS before ICU admission, SOFA, SAPS3 and admission type

Results: 35,440 patients (17,720 in each arm) were matched. Mortality was 15.5% for 

patients admitted on weekdays and 16.1% for patients admitted on weekends 

(p=0.112)

Matching: Matching was adequate. Figure below shows density plot and barplots for 

the variables included in the propensity score

Supplementary Figure 4: Variable comparison after propensity score matching 
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List of Protocols Inquired to Partcipatng ICUs:

Only protocols fully implemented for at least 6 months were considered. If the 

participating unit reported that protocol was in place, the careprovider responsible for 

the protocol was also obligatorily reported.

1. Sepsis (i.e. according to the current recommendations of the Surviving Sepsis 

Campaign)

2. Sedation (i.e. daily interruption or protocolized sedation in ventilated patients)

3. Cerebrovascular accident (i.e. systematic initial approach including risk 

stratification and checking for the eligibility to receive thrombolysis)

4. Acute coronary syndromes (i.e. systematic initial approach including risk 

stratification and checking for the eligibility to receive reperfusion therapies or

interventions)

5. Liberation from the mechanical ventilation (i.e. care provider-driven 

spontaneous breathing trials)

6. Lung protective ventilation (i.e. ventilation with low tidal volumes in patients 

with acute lung injury/ARDS)

7. Therapeutic hypothermia in patients who experienced cardiac arrest

8. Catheter-associated bloodstream infection prevention (i.e. implementation of 

checklists during insertion and maintenance of vascular catheters) 

9. Ventilator-associated pneumonia (VAP) prevention (i.e. implementation of 

daily checklists to best practices to prevent VAP in ventilated patients)

10. Early mobilization in ventilated patients (i.e protocolized early exercise and 

mobilization including physical and occupational therapy during periods of 

daily interruption of sedation in ventilated patients)
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STROBE Checklist

Item

No Recommendation

Page

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in 

the title or the abstract

1

(b) Provide in the abstract an informative and balanced 

summary of what was done and what was found

4

Introduction

Background/rationale 2 Explain the scientific background and rationale for the 

investigation being reported

6

Objectives 3 State specific objectives, including any prespecified hypotheses 6

Methods

Study design 4 Present key elements of study design early in the paper 7, first 

paragraph

Setting 5 Describe the setting, locations, and relevant dates, including 

periods of recruitment, exposure, follow-up, and data 

collection

5, first 

paragraph

Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources 

and methods of selection of participants. Describe methods of 

follow-up

Case-control study—Give the eligibility criteria, and the sources

and methods of case ascertainment and control selection. Give 

the rationale for the choice of cases and controls

Cross-sectional study—Give the eligibility criteria, and the 

sources and methods of selection of participants

5, first 

paragraph

(b) Cohort study—For matched studies, give matching criteria 

and number of exposed and unexposed

Case-control study—For matched studies, give matching 

criteria and the number of controls per case

NA

Variables 7 Clearly define all outcomes, exposures, predictors, potential 

confounders, and effect modifiers. Give diagnostic criteria, if 

applicable

5, third 

paragrapg

Data sources/ 

measurement

8*  For each variable of interest, give sources of data and details of

methods of assessment (measurement). Describe 

comparability of assessment methods if there is more than one 

group

Pages 7 and 8

Bias 9 Describe any efforts to address potential sources of bias Page 7

Study size 10 Explain how the study size was arrived at NA
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Quantitative variables 11 Explain how quantitative variables were handled in the 

analyses. If applicable, describe which groupings were chosen 

and why

Page 7.

Statistical methods 12 (a) Describe all statistical methods, including those used to 

control for confounding

Page 8 and 9

(b) Describe any methods used to examine subgroups and 

interactions

Page 9, 

specific 

subtopic on 

this

(c) Explain how missing data were addressed Page 8, 

specific topic

(d) Cohort study—If applicable, explain how loss to follow-up 

was addressed

Case-control study—If applicable, explain how matching of 

cases and controls was addressed

Cross-sectional study—If applicable, describe analytical 

methods taking account of sampling strategy

Page 7.

(e) Describe any sensitivity analyses Only 

subgroup 

analyses 

were 

performed.

Results Page

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers 

potentially eligible, examined for eligibility, confirmed eligible, included 

in the study, completing follow-up, and analysed

12, first 

patagraph

(b) Give reasons for non-participation at each stage NA

(c) Consider use of a flow diagram All patients 

in dataset 

were eligible

Descriptive data 14* (a) Give characteristics of study participants (eg demographic, clinical, 

social) and information on exposures and potential confounders

Table 1, 

Figures 1 and

2

(b) Indicate number of participants with missing data for each variable 

of interest

Described in 

methods. 

Only 

performance 

status 

missing
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(c) Cohort study—Summarise follow-up time (eg, average and total 

amount)

NA

Outcome data 15* Cohort study—Report numbers of outcome events or summary measures

over time

Mortality 

reported on 

Table 1.

Case-control study—Report numbers in each exposure category, or 

summary measures of exposure

NA

Cross-sectional study—Report numbers of outcome events or summary 

measures

NA

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted 

estimates and their precision (eg, 95% confidence interval). Make clear 

which confounders were adjusted for and why they were included

Table 1

(b) Report category boundaries when continuous variables were 

categorized

Table 1

(c) If relevant, consider translating estimates of relative risk into 

absolute risk for a meaningful time period

NA

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, 

and sensitivity analyses

Pages 15 and 

16

Discussion

Key results 18 Summarise key results with reference to study objectives Page 17, first 

paragraph

Limitations 19 Discuss limitations of the study, taking into account sources of potential 

bias or imprecision. Discuss both direction and magnitude of any 

potential bias

Pages 19 and 

20.

Interpretation 20 Give a cautious overall interpretation of results considering objectives, 

limitations, multiplicity of analyses, results from similar studies, and 

other relevant evidence

Page 19.

Generalisability 21 Discuss the generalisability (external validity) of the study results Page 19.

Other information

Funding 22 Give the source of funding and the role of the funders for the present 

study and, if applicable, for the original study on which the present 

article is based

First page.

*Give information separately for cases and controls in case-control studies and, if applicable, for 

exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological 

background and published examples of transparent reporting. The STROBE checklist is best used in 

conjunction with this article (freely available on the Web sites of PLoS Medicine at 

http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and 
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Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at 

www.strobe-statement.org.
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STROBE Checklist 
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The role of organizatonal factors on the “weekend efectt

in critcally ill patents in Brazil: A  prospectie cohort

analysis
ELECTRONIC SUPPLEMENTARY FILE

ICU and Hospital Features

Supplementary Table 1: ICU Features

Number of Units 78

Bed per unit, mean (SD) 17.53 (11.38)

Private hospital, n (%) 67 (85.9)

Accreditation

   None 24 (30.8)

   National 30 (38.5)

   International 24 (30.8)

Weekend checklists, n (%) 36 (46.2)

Full-time Intensivist Coverage, 

n(%)

16 (20.5)

Nurse/Bed ratio < 0.2 41 (52.6)

Protocols, mean (SD) 6.96 (2.88)

Medical/Surgical Unit, n (%) 62 (79.5)
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Uniiariate A nalysis

Supplementary Figure 1 - Association between mean nurse/bed ratio and 

outcome

The association between nurse/bed ratio and hospital mortality was assessed using a 

generalized additive model using the mgcv package. The 0.2 cutoff was chosen by 

inspecting the plot of predicted probabilities and hospital mortality (red dashed line 

in the plot).
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Percentage of admissions to unit with specifc organizatonal feature

Supplementary Figure 2 - Percentage of admission to units with: A - Weekend 

checklist; B - Intensivist fullcover; C - Low nurse/bed ratio; D - Less than eight 

protocols
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Models Results

Synthax: Mortality ~ Age + SOFA + Charlson Comorbidity Index + Performance Status 

Impairment + LOS before ICU admission (tertile) + Admission Type + Checklist on 

Weekends + Full-time Intensivist Coverage + Nurse/Bed lower than 0.2 + Number of 

Protocols + Medical/Surgical Unit + ICU (random intercept).

Note: Continuous variables were scaled and centered to reduce non-convergence 

issues; marked with an * through document.

Supplementary Table 2: Results for main model

OR CI p

Age* 1.60 1.55-1.66 <0.001

SOFA* 2.50 2.43-2.57 <0.001

CCI* 1.44 1.41-1.48 <0.001

Moderate Impairment 1.32 1.22-1.42 <0.001

Severe Impairment 2.04 1.86-2.24 <0.001

LOS 1 day 1.17 1.07-1.27 <0.001

LOS >= 2 days 2.44 2.26-2.62 <0.001

Surgical (elective) 0.24 0.22-0.27 <0.001

Surgical (urgent) 0.76 0.67-0.86 <0.001

Weekend Checklist 0.97 0.74-1.26 0.814

Full-time Intensivist 

Coverage

0.98 0.72-1.33 0.887

Nurse/Bed <0.2 1.32 1.03-1.7 0.027

Protocols 0.93 0.89-0.98 0.003

Medical/Surgical Unit 1.45 1.06-1.98 0.018

Weekend Admission 1.05 0.99-1.12 0.095
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Supplementary Figure 3: Plot of Random Effects 
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Subgroups

Supplementary Table 3: Medical Patients

OR CI p

Age* 1.56 1.50-1.62 <0.001

SOFA* 2.49 2.42-2.58 <0.001

CCI* 1.46 1.42-1.51 <0.001

Moderate Impairment 1.31 1.20-1.42 <0.001

Severe Impairment 1.94 1.76-2.15 <0.001

LOS 1 day 1.14 1.04-1.26 0.008

LOS >= 2 days 2.54 2.34-2.76 <0.001

Weekend Checklist 0.96 0.74-1.24 0.742

Full-time Intensivist 

Coverage

1.04 0.77-1.41 0.802

Nurse/Bed <0.2 1.37 1.07-1.74 0.012

Protocols 0.93 0.89-0.98 0.003

Medical/Surgical Unit 1.41 1.04-1.91 0.028

Weekend Admission 1.02 0.96-1.09 0.498

Supplementary Table 4: Elective Surgical Patients

OR CI p

Age* 1.81 1.62-2.01 <0.001

SOFA* 2.45 2.26-2.66 <0.001

CCI* 1.39 1.30-1.49 <0.001

Moderate Impairment 1.48 1.20-1.83 <0.001

Severe Impairment 3.82 2.73-5.35 <0.001

LOS 1 day 1.35 1.06-1.71 0.014

LOS >= 2 days 2.55 2.06-3.14 <0.001

Weekend Checklist 1.18 0.77-1.80 0.445

Full-time Intensivist 

Coverage

0.82 0.52-1.30 0.399

Nurse/Bed <0.2 1.24 0.83-1.84 0.291

Protocols 0.88 0.82-0.95 0.001

Medical/Surgical Unit 1.47 0.90-2.40 0.121

Weekend Admission 1.34 1.1-1.64 0.004
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Supplementary Table 5: Urgent Surgical Patients

OR CI p

Age* 1.97 1.73-2.24 <0.001

SOFA* 2.51 2.27-2.77 <0.001

CCI* 1.38 1.23-1.54 <0.001

Moderate Impairment 1.10 0.82-1.48 0.526

Severe Impairment 2.34 1.50-3.65 <0.001

LOS 1 day 0.98 0.73-1.31 0.891

LOS >= 2 days 1.43 1.10-1.85 0.008

Weekend Checklist 0.88 0.53-1.47 0.635

Full-time Intensivist 

Coverage

0.86 0.50-1.49 0.596

Nurse/Bed <0.2 1.30 0.81-2.11 0.279

Protocols 0.87 0.80-0.95 0.002

surgicalu/Surgical Unit 1.07 0.56-2.05 0.837

Weekend Admission 1.01 0.8-1.27 0.956

Supplementary Table 6: SAPS Quartile 1(5-34) 

OR CI p

Age* 1.72 1.43-2.06 <0.001

SOFA* 2.35 1.96-2.82 <0.001

CCI* 1.18 0.96-1.46 0.108

Moderate Impairment 2.11 1.41-3.15 <0.001

Severe Impairment 3.68 1.83-7.39 <0.001

LOS 1 day 1.13 0.77-1.66 0.518

LOS >= 2 days 2.70 1.90-3.83 <0.001

Surgical (elective) 0.37 0.25-0.55 <0.001

Surgical (urgent) 0.86 0.46-1.63 0.655

Weekend Checklist 0.93 0.57-1.52 0.778

Full-time Intensivist 

Coverage

1.06 0.63-1.77 0.827

Nurse/Bed <0.2 1.07 0.67-1.68 0.786

Protocols 0.83 0.76-0.90 <0.001

Medical/Surgical Unit 1.40 0.78-2.52 0.257

Weekend Admission 1.34 0.98-1.82 0.070
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Supplementary Table 7: SAPS Quartile 2 (34-42)

OR CI p

Age* 1.38 1.22-1.57 <0.001

SOFA* 2.08 1.84-2.36 <0.001

CCI* 1.47 1.33-1.62 <0.001

Moderate Impairment 1.34 1.04-1.73 0.022

Severe Impairment 2.75 1.87-4.06 <0.001

LOS 1 day 1.32 1.02-1.71 0.035

LOS >= 2 days 2.62 2.04-3.36 <0.001

Surgical (elective) 0.55 0.41-0.72 <0.001

Surgical (urgent) 0.70 0.47-1.04 0.079

Weekend Checklist 0.94 0.62-1.42 0.766

Full-time Intensivist 

Coverage

0.83 0.52-1.32 0.422

Nurse/Bed <0.2 1.38 0.94-2.02 0.104

Protocols 0.91 0.84-0.98 0.009

Medical/Surgical Unit 1.81 1.10-2.97 0.020

Weekend Admission 1.17 0.96-1.43 0.117

Supplementary Table 8: SAPS Quartile 3 (42-53)

OR CI p

Age* 1.23 1.15-1.32 <0.001

SOFA* 1.98 1.85-2.13 <0.001

CCI* 1.32 1.25-1.39 <0.001

Moderate Impairment 1.44 1.26-1.65 <0.001

Severe Impairment 2.44 2.05-2.90 <0.001

LOS 1 day 1.18 1.02-1.38 0.030

LOS >= 2 days 2.39 2.07-2.77 <0.001

Surgical (elective) 0.52 0.42-0.63 <0.001

Surgical (urgent) 0.74 0.59-0.93 0.011

Weekend Checklist 1.06 0.81-1.40 0.651

Full-time Intensivist 

Coverage

0.98 0.71-1.35 0.902

Nurse/Bed <0.2 1.30 1.00-1.68 0.047

Protocols 0.93 0.89-0.98 0.007
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Medical/Surgical Unit 1.40 1.01-1.94 0.041

Weekend Admission 1.05 0.94-1.17 0.393

Supplementary Table 9: SAPS Quartile 4 (53-132)

OR CI p

Age* 1.15 1.09-1.21 <0.001

SOFA* 1.92 1.85-2.00 <0.001

CCI* 1.26 1.22-1.30 <0.001

Moderate Impairment 1.18 1.07-1.30 0.001

Severe Impairment 1.66 1.47-1.86 <0.001

LOS 1 day 1.07 0.95-1.20 0.283

LOS >= 2 days 1.91 1.74-2.10 <0.001

Surgical (elective) 0.42 0.33-0.52 <0.001

Surgical (urgent) 0.99 0.84-1.17 0.931

Weekend Checklist 0.92 0.72-1.17 0.488

Full-time Intensivist 

Coverage

0.92 0.70-1.22 0.567

Nurse/Bed <0.2 1.35 1.08-1.70 0.009

Protocols 0.94 0.90-0.98 0.005

Medical/Surgical Unit 1.33 1.00-1.78 0.053

Weekend Admission 1.00 0.92-1.09 0.979

Supplementary Table 10: Patients admitted due to sepsis

OR CI p

Age* 1.51 1.42-1.60 <0.001

SOFA* 2.19 2.08-2.30 <0.001

CCI* 1.42 1.35-1.49 <0.001

Moderate Impairment 1.31 1.15-1.50 <0.001

Severe Impairment 1.55 1.34-1.80 <0.001

LOS 1 day 1.08 0.92-1.25 0.353

LOS >= 2 days 2.18 1.91-2.50 <0.001

Weekend Checklist 0.90 0.69-1.19 0.460

Full-time Intensivist 

Coverage

0.95 0.69-1.30 0.755

Nurse/Bed <0.2 1.49 1.15-1.92 0.002
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Protocols 0.92 0.88-0.97 0.001

Medical/Surgical Unit 1.24 0.87-1.78 0.232

Weekend Admission 1.02 0.91-1.13 0.737

Supplementary Table 11: Patients that required mechanical ventilation on day 1

OR CI p

Age* 1.61 1.52-1.71 <0.001

SOFA* 1.74 1.66-1.83 <0.001

CCI* 1.30 1.24-1.37 <0.001

Moderate Impairment 1.18 1.02-1.35 0.022

Severe Impairment 1.03 0.87-1.21 0.769

LOS 1 day 1.01 0.87-1.18 0.878

LOS >= 2 days 1.64 1.45-1.86 <0.001

Surgical (elective) 0.17 0.15-0.20 <0.001

Surgical (urgent) 0.59 0.50-0.69 <0.001

Weekend Checklist 0.99 0.72-1.36 0.959

Full-time Intensivist 

Coverage

0.91 0.64-1.29 0.590

Nurse/Bed <0.2 1.42 1.06-1.90 0.018

Protocols 0.96 0.91-1.01 0.133

Medical/Surgical Unit 1.12 0.76-1.66 0.553

Weekend Admission 1.07 0.96-1.2 0.228

Supplementary Table 12: ICUs with nurse decrease on weekends

OR CI p

Age* 1.52 1.45-1.59 <0.001

SOFA* 2.50 2.41-2.59 <0.001

CCI* 1.44 1.39-1.49 <0.001

Moderate Impairment 1.31 1.2-1.44 <0.001

Severe Impairment 1.88 1.67-2.12 <0.001

LOS 1 day 1.17 1.05-1.30 0.004

LOS >= 2 days 2.46 2.25-2.69 <0.001

Surgical (elective) 0.24 0.22-0.27 <0.001

Surgical (urgent) 0.73 0.63-0.85 <0.001

Weekend Checklist 1.14 0.85-1.52 0.391
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Full-time Intensivist 

Coverage

0.92 0.65-1.30 0.629

Nurse/Bed <0.2 1.31 0.99-1.73 0.056

Protocols 0.92 0.87-0.98 0.007

Medical/Surgical Unit 1.17 0.80-1.73 0.421

Weekend Admission 1.07 0.99-1.15 0.085

Supplementary Table 13: ICUs with no nurse decrease on weekend

OR CI p

Age* 1.76 1.66-1.86 <0.001

SOFA* 2.50 2.38-2.62 <0.001

CCI* 1.45 1.39-1.52 <0.001

Moderate Impairment 1.34 1.18-1.51 <0.001

Severe Impairment 2.37 2.03-2.76 <0.001

LOS 1 day 1.17 1.02-1.34 0.025

LOS >= 2 days 2.39 2.11-2.71 <0.001

Surgical (elective) 0.24 0.21-0.28 <0.001

Surgical (urgent) 0.81 0.66-0.99 0.040

Weekend Checklist 0.74 0.45-1.20 0.222

Full-time Intensivist 

Coverage

1.08 0.62-1.88 0.783

Nurse/Bed <0.2 1.50 0.93-2.42 0.094

Protocols 0.94 0.87-1.01 0.085

Medical/Surgical Unit 1.97 1.18-3.27 0.009

Weekend Admission 1.02 0.93-1.13 0.642

Supplementary Table 14: ICUs with intensivist fullcover

OR CI p

Age* 1.63 1.53-1.74 <0.001

SOFA* 2.21 2.09-2.33 <0.001

CCI* 1.33 1.26-1.40 <0.001

Moderate Impairment 1.35 1.16-1.57 <0.001

Severe Impairment 2.12 1.73-2.59 <0.001

LOS 1 day 1.03 0.87-1.23 0.695
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LOS >= 2 days 2.40 2.10-2.75 <0.001

Surgical (elective) 0.21 0.17-0.25 <0.001

Surgical (urgent) 0.65 0.51-0.82 <0.001

Weekend Checklist 1.27 0.65-2.48 0.493

Nurse/Bed <0.2 1.49 0.77-2.87 0.240

Protocols 0.90 0.81-0.98 0.022

Medical/Surgical Unit 1.13 0.49-2.64 0.773

Weekend Admission 1.03 0.92-1.16 0.584

Supplementary Table 15: ICUs without intensivist fullcover

OR CI p

Age* 1.60 1.54-1.67 <0.001

SOFA* 2.62 2.53-2.71 <0.001

CCI* 1.49 1.44-1.53 <0.001

Moderate Impairment 1.31 1.20-1.42 <0.001

Severe Impairment 2.02 1.82-2.25 <0.001

LOS 1 day 1.21 1.10-1.34 <0.001

LOS >= 2 days 2.42 2.22-2.64 <0.001

Surgical (elective) 0.26 0.23-0.29 <0.001

Surgical (urgent) 0.80 0.70-0.93 0.002

Weekend Checklist 0.91 0.69-1.22 0.535

Nurse/Bed <0.2 1.33 1.02-1.74 0.034

Protocols 0.95 0.90-1.00 0.057

Medical/Surgical Unit 1.47 1.06-2.03 0.020

Weekend Admission 1.06 0.99-1.14 0.094

Supplementary Table 16: ICUs with checklists

OR CI p

Age* 1.69 1.60-1.79 <0.001

SOFA* 2.56 2.44-2.68 <0.001

CCI* 1.45 1.40-1.51 <0.001

Moderate Impairment 1.41 1.25-1.58 <0.001

Severe Impairment 2.30 2.00-2.64 <0.001

LOS 1 day 1.23 1.08-1.41 0.003

LOS >= 2 days 2.57 2.29-2.89 <0.001
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Surgical (elective) 0.28 0.24-0.32 <0.001

Surgical (urgent) 0.70 0.57-0.86 0.001

Full-time Intensivist 

Coverage

1.16 0.71-1.91 0.554

Nurse/Bed <0.2 1.18 0.85-1.64 0.314

Protocols 0.97 0.91-1.04 0.44

Medical/Surgical Unit 1.56 1.04-2.34 0.031

Weekend Admission 1.01 0.92-1.11 0.816

Supplementary Table 17: ICUs without checklist

OR CI p

Age* 1.55 1.49-1.63 <0.001

SOFA* 2.46 2.37-2.55 <0.001

CCI* 1.44 1.39-1.49 <0.001

Moderate Impairment 1.25 1.14-1.38 <0.001

Severe Impairment 1.84 1.62-2.09 <0.001

LOS 1 day 1.13 1.01-1.26 0.034

LOS >= 2 days 2.35 2.15-2.58 <0.001

Surgical (elective) 0.22 0.20-0.25 <0.001

Surgical (urgent) 0.78 0.67-0.90 0.001

Full-time Intensivist 

Coverage

0.91 0.61-1.35 0.627

Nurse/Bed <0.2 1.53 1.04-2.25 0.032

Protocols 0.91 0.86-0.97 0.003

Medical/Surgical Unit 1.53 0.94-2.49 0.086

Weekend Admission 1.08 1.00-1.17 0.045

Supplementary Table 18: ICUs with less than 8 protocols

OR CI p

Age* 1.67 1.59-1.75 <0.001

SOFA* 2.48 2.38-2.58 <0.001

CCI* 1.42 1.37-1.48 <0.001

Moderate Impairment 1.36 1.22-1.51 <0.001

Severe Impairment 2.25 1.94-2.60 <0.001

LOS 1 day 1.20 1.06-1.35 0.005
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LOS >= 2 days 2.11 1.90-2.34 <0.001

Surgical (elective) 0.26 0.23-0.30 <0.001

Surgical (urgent) 0.84 0.71-0.99 0.042

Weekend Checklist 0.76 0.51-1.12 0.168

Full-time Intensivist 

Coverage

1.06 0.68-1.67 0.790

Nurse/Bed <0.2 1.68 1.13-2.51 0.011

Medical/Surgical Unit 2.17 1.23-3.82 0.007

Weekend Admission 1.08 0.99-1.18 0.088

Supplementary Table 19: ICUs with at least 8 protocols

OR CI p

Age* 1.54 1.46-1.62 <0.001

SOFA* 2.51 2.42-2.61 <0.001

CCI* 1.46 1.41-1.51 <0.001

Moderate Impairment 1.29 1.17-1.43 <0.001

Severe Impairment 1.93 1.70-2.18 <0.001

LOS 1 day 1.13 1.01-1.27 0.035

LOS >= 2 days 2.78 2.52-3.07 <0.001

Surgical (elective) 0.22 0.19-0.25 <0.001

Surgical (urgent) 0.68 0.57-0.80 <0.001

Weekend Checklist 0.99 0.75-1.30 0.930

Full-time Intensivist 

Coverage

0.80 0.55-1.15 0.231

Nurse/Bed <0.2 1.15 0.88-1.49 0.307

Medical/Surgical Unit 1.17 0.87-1.57 0.298

Weekend Admission 1.03 0.95-1.12 0.474
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A nalysis on Unscheduled A dmissions

Supplementary Table 20: Main model

OR CI p

Age* 1.59 1.53-1.65 <0.001

SOFA* 2.49 2.42-2.57 <0.001

CCI* 1.46 1.42-1.5 <0.001

Moderate Impairment 1.30 1.20-1.41 <0.001

Severe Impairment 1.96 1.78-2.17 <0.001

LOS 1 day 1.12 1.02-1.23 0.013

LOS >= 2 days 2.35 2.18-2.55 <0.001

Weekend Checklist 0.95 0.73-1.23 0.685

Full-time Intensivist 

Coverage

1.03 0.76-1.40 0.850

Nurse/Bed <0.2 1.37 1.07-1.74 0.012

Protocols 0.93 0.89-0.98 0.002

Medical/Surgical Unit 1.42 1.04-1.92 0.026

Weekend Admission 1.02 0.96-1.09 0.473

Supplementary Table 21: Nurse decrease on weekends

OR CI p

Age* 1.50 1.43-1.57 <0.001

SOFA* 2.49 2.40-2.58 <0.001

CCI* 1.46 1.40-1.51 <0.001

Moderate Impairment 1.30 1.18-1.44 <0.001

Severe Impairment 1.86 1.64-2.11 <0.001

LOS 1 day 1.11 0.99-1.25 0.076

LOS >= 2 days 2.39 2.17-2.63 <0.001

Weekend Checklist 1.09 0.82-1.46 0.55

Full-time Intensivist 

Coverage

0.96 0.68-1.36 0.824

Nurse/Bed <0.2 1.37 1.04-1.81 0.026

Protocols 0.92 0.87-0.97 0.005

Medical/Surgical Unit 1.13 0.77-1.67 0.535

Weekend Admission 1.04 0.96-1.12 0.38
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Supplementary Table 22: No nurse decrease on weekends

OR CI p

Age* 1.74 1.64-1.85 <0.001

SOFA* 2.49 2.37-2.62 <0.001

CCI* 1.47 1.41-1.54 <0.001

Moderate Impairment 1.31 1.14-1.49 <0.001

Severe Impairment 2.18 1.85-2.55 <0.001

LOS 1 day 1.15 0.99-1.33 0.067

LOS >= 2 days 2.27 1.98-2.60 <0.001

Weekend Checklist 0.74 0.46-1.18 0.206

Full-time Intensivist 

Coverage

1.17 0.68-1.99 0.571

Nurse/Bed <0.2 1.51 0.95-2.38 0.080

Protocols 0.94 0.87-1.01 0.075

Medical/Surgical Unit 1.95 1.19-3.19 0.008

Weekend Admission 1.00 0.90-1.11 0.995

Supplementary Table 23: Weekend Checklist

OR CI p

Age* 1.66 1.56-1.76 <0.001

SOFA* 2.54 2.42-2.67 <0.001

CCI* 1.45 1.39-1.51 <0.001

Moderate Impairment 1.38 1.23-1.56 <0.001

Severe Impairment 2.28 1.98-2.63 <0.001

LOS 1 day 1.16 1.00-1.34 0.048

LOS >= 2 days 2.48 2.19-2.81 <0.001

Full-time Intensivist 

Coverage

1.22 0.73-2.02 0.450

Nurse/Bed <0.2 1.25 0.90-1.76 0.187

Protocols 0.98 0.91-1.05 0.502

Medical/Surgical Unit 1.48 0.97-2.24 0.066

Weekend Admission 0.99 0.90-1.10 0.860

Supplementary Table 24: No weekend Checklist

OR CI p
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Age* 1.54 1.47-1.62 <0.001

SOFA* 2.46 2.36-2.55 <0.001

CCI* 1.47 1.42-1.53 <0.001

Moderate Impairment 1.24 1.12-1.38 <0.001

Severe Impairment 1.72 1.50-1.97 <0.001

LOS 1 day 1.10 0.98-1.24 0.117

LOS >= 2 days 2.27 2.05-2.51 <0.001

Full-time Intensivist 

Coverage

0.97 0.66-1.43 0.873

Nurse/Bed <0.2 1.55 1.06-2.25 0.022

Protocols 0.91 0.86-0.97 0.002

Medical/Surgical Unit 1.53 0.96-2.45 0.076

Weekend Admission 1.05 0.97-1.14 0.233

Supplementary Table 25: Full-time Intensivist Coverage

OR CI p

Age* 1.62 1.51-1.73 <0.001

SOFA* 2.21 2.09-2.34 <0.001

CCI* 1.36 1.29-1.44 <0.001

Moderate Impairment 1.29 1.10-1.53 0.002

Severe Impairment 1.98 1.61-2.44 <0.001

LOS 1 day 1.00 0.83-1.21 0.984

LOS >= 2 days 2.30 1.98-2.66 <0.001

Weekend Checklist 1.20 0.65-2.24 0.562

Nurse/Bed <0.2 1.55 0.84-2.85 0.163

Protocols 0.89 0.82-0.98 0.012

Medical/Surgical Unit 1.11 0.50-2.46 0.791

Weekend Admission 0.99 0.88-1.12 0.856

Supplementary Table 26: No Full-time Intensivist Coverage

OR CI p

Age* 1.58 1.51-1.65 <0.001

SOFA* 2.60 2.51-2.70 <0.001

CCI* 1.50 1.45-1.55 <0.001

Moderate Impairment 1.30 1.19-1.43 <0.001
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Severe Impairment 1.96 1.76-2.19 <0.001

LOS 1 day 1.16 1.05-1.29 0.005

LOS >= 2 days 2.36 2.15-2.59 <0.001

Weekend Checklist 0.89 0.67-1.19 0.437

Nurse/Bed <0.2 1.36 1.04-1.78 0.025

Protocols 0.95 0.90-1.00 0.065

Medical/Surgical Unit 1.43 1.04-1.98 0.030

Weekend Admission 1.04 0.96-1.12 0.326

Supplementary Table 27: Less than 8 protocols in ICU

OR CI p

Age* 1.67 1.58-1.76 <0.001

SOFA* 2.49 2.38-2.60 <0.001

CCI* 1.45 1.39-1.51 <0.001

Moderate Impairment 1.37 1.22-1.54 <0.001

Severe Impairment 2.15 1.85-2.50 <0.001

LOS 1 day 1.13 0.99-1.30 0.071

LOS >= 2 days 2.05 1.82-2.30 <0.001

Weekend Checklist 0.75 0.51-1.09 0.133

Full-time Intensivist 

Coverage

1.14 0.73-1.76 0.566

Nurse/Bed <0.2 1.72 1.17-2.54 0.006

Medical/Surgical Unit 2.08 1.20-3.61 0.009

Weekend Admission 1.04 0.95-1.14 0.349

Supplementary Table 28: At least 8 protocols in ICU

OR CI p

Age* 1.51 1.43-1.59 <0.001

SOFA* 2.49 2.39-2.60 <0.001

CCI* 1.47 1.42-1.53 <0.001

Moderate Impairment 1.26 1.13-1.41 <0.001

Severe Impairment 1.87 1.64-2.13 <0.001

LOS 1 day 1.11 0.98-1.26 0.097

LOS >= 2 days 2.64 2.37-2.94 <0.001

Weekend Checklist 0.96 0.72-1.26 0.757

18

Page 54 of 67

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

 on A
pril 24, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-018541 on 24 January 2018. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review
 only

Full-time Intensivist 

Coverage

0.84 0.58-1.22 0.352

Nurse/Bed <0.2 1.19 0.91-1.55 0.203

Medical/Surgical Unit 1.14 0.84-1.55 0.389

Weekend Admission 1.01 0.92-1.10 0.912

A nalysis on Scheduled A dmissions

Supplementary Table 29: Main model

OR CI p

Age* 1.81 1.62-2.01 <0.001

SOFA* 2.45 2.26-2.66 <0.001

CCI* 1.39 1.30-1.49 <0.001

Moderate Impairment 1.48 1.20-1.83 <0.001

Severe Impairment 3.82 2.73-5.35 <0.001

LOS 1 day 1.35 1.06-1.71 0.014

LOS >= 2 days 2.55 2.06-3.14 <0.001

Weekend Checklist 1.18 0.77-1.80 0.445

Full-time Intensivist 

Coverage

0.82 0.52-1.30 0.399

Nurse/Bed <0.2 1.24 0.83-1.84 0.291

Protocols 0.88 0.82-0.95 0.001

Medical/Surgical Unit 1.47 0.90-2.40 0.121

Weekend Admission 1.34 1.10-1.64 0.004

Supplementary Table 30: Nurse decrease on weekends

OR CI p

Age* 1.72 1.50-1.96 <0.001

SOFA* 2.44 2.20-2.70 <0.001

CCI* 1.40 1.27-1.53 <0.001

Moderate Impairment 1.40 1.08-1.83 0.012

Severe Impairment 2.62 1.63-4.21 <0.001

LOS 1 day 1.41 1.05-1.89 0.023

LOS >= 2 days 2.60 2.01-3.36 <0.001

Weekend Checklist 1.33 0.81-2.19 0.255

Full-time Intensivist 0.75 0.43-1.31 0.303
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Coverage

Nurse/Bed <0.2 1.07 0.67-1.73 0.769

Protocols 0.88 0.79-0.97 0.013

Medical/Surgical Unit 1.24 0.61-2.53 0.556

Weekend Admission 1.40 1.09-1.79 0.008

Supplementary Table 31: No nurse decrease on weekends

OR CI p

Age* 2.01 1.67-2.41 <0.001

SOFA* 2.44 2.13-2.8 <0.001

CCI* 1.37 1.22-1.54 <0.001

Moderate Impairment 1.68 1.18-2.39 0.004

Severe Impairment 5.90 3.61-9.63 <0.001

LOS 1 day 1.25 0.83-1.87 0.282

LOS >= 2 days 2.46 1.70-3.55 <0.001

Weekend Checklist 1.00 0.48-2.09 0.996

Full-time Intensivist 

Coverage

0.93 0.44-1.93 0.836

Nurse/Bed <0.2 1.92 0.95-3.89 0.069

Protocols 0.87 0.78-0.97 0.012

Medical/Surgical Unit 1.70 0.86-3.36 0.127

Weekend Admission 1.26 0.89-1.78 0.193

Supplementary Table 32: Weekend Checklist

OR CI p

Age* 2.03 1.70-2.44 <0.001

SOFA* 2.56 2.23-2.93 <0.001

CCI* 1.55 1.38-1.74 <0.001

Moderate Impairment 1.59 1.15-2.20 0.005

Severe Impairment 2.86 1.69-4.82 <0.001

LOS 1 day 1.69 1.15-2.46 0.007

LOS >= 2 days 2.85 2.04-3.98 <0.001

Full-time Intensivist 

Coverage

0.91 0.43-1.92 0.800

Nurse/Bed <0.2 1.27 0.70-2.28 0.432
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Protocols 0.90 0.78-1.04 0.145

Medical/Surgical Unit 1.76 0.84-3.71 0.135

Weekend Admission 1.27 0.93-1.75 0.134

Supplementary Table 33: No weekend Checklist

OR CI p

Age* 1.68 1.47-1.92 <0.001

SOFA* 2.37 2.14-2.62 <0.001

CCI* 1.32 1.20-1.44 <0.001

Moderate Impairment 1.36 1.03-1.79 0.033

Severe Impairment 4.86 3.11-7.60 <0.001

LOS 1 day 1.16 0.85-1.58 0.347

LOS >= 2 days 2.33 1.77-3.06 <0.001

Full-time Intensivist 

Coverage

0.78 0.44-1.38 0.399

Nurse/Bed <0.2 1.30 0.73-2.29 0.373

Protocols 0.87 0.79-0.95 0.002

Medical/Surgical Unit 1.38 0.70-2.73 0.357

Weekend Admission 1.41 1.09-1.83 0.009

Supplementary Table 34: Full-time Intensivist Coverage

OR CI p

Age* 1.90 1.55-2.33 <0.001

SOFA* 2.05 1.77-2.37 <0.001

CCI* 1.24 1.08-1.43 0.002

Moderate Impairment 1.77 1.20-2.61 0.004

Severe Impairment 5.71 2.75-11.88 <0.001

LOS 1 day 0.95 0.62-1.46 0.825

LOS >= 2 days 2.06 1.41-3.01 <0.001

Weekend Checklist 1.39 0.53-3.63 0.502

Nurse/Bed <0.2 1.03 0.38-2.77 0.951

Protocols 0.84 0.72-0.97 0.018

Medical/Surgical Unit 1.12 0.32-3.89 0.856

Weekend Admission 1.44 1.02-2.04 0.038

Supplementary Table 35: No Full-time Intensivist Coverage
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OR CI p

Age* 1.79 1.58-2.03 <0.001

SOFA* 2.65 2.40-2.93 <0.001

CCI* 1.46 1.34-1.59 <0.001

Moderate Impairment 1.40 1.08-1.80 0.010

Severe Impairment 3.38 2.30-4.96 <0.001

LOS 1 day 1.57 1.17-2.09 0.002

LOS >= 2 days 2.82 2.19-3.63 <0.001

Weekend Checklist 1.17 0.73-1.88 0.513

Nurse/Bed <0.2 1.34 0.86-2.09 0.190

Protocols 0.88 0.81-0.97 0.007

Medical/Surgical Unit 1.50 0.90-2.53 0.123

Weekend Admission 1.29 1.01-1.66 0.042

Supplementary Table 36: Less than 8 protocols in ICU

OR CI p

Age* 1.70 1.49-1.95 <0.001

SOFA* 2.42 2.16-2.70 <0.001

CCI* 1.32 1.19-1.47 <0.001

Moderate Impairment 1.30 0.97-1.74 0.079

Severe Impairment 3.91 2.36-6.49 <0.001

LOS 1 day 1.50 1.09-2.08 0.014

LOS >= 2 days 2.16 1.61-2.90 <0.001

Weekend Checklist 0.84 0.46-1.52 0.565

Full-time Intensivist 

Coverage

0.96 0.51-1.79 0.892

Nurse/Bed <0.2 1.63 0.90-2.94 0.106

Medical/Surgical Unit 2.17 0.98-4.82 0.056

Weekend Admission 1.42 1.06-1.89 0.018

Supplementary Table 37: At least 8 protocols in ICU

OR CI p

Age* 1.94 1.63-2.32 <0.001

SOFA* 2.51 2.23-2.83 <0.001

CCI* 1.46 1.32-1.61 <0.001
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Moderate Impairment 1.65 1.22-2.25 0.001

Severe Impairment 3.60 2.28-5.68 <0.001

LOS 1 day 1.18 0.82-1.69 0.372

LOS >= 2 days 2.96 2.19-4.00 <0.001

Weekend Checklist 1.12 0.68-1.83 0.664

Full-time Intensivist 

Coverage

0.54 0.28-1.03 0.062

Nurse/Bed <0.2 1.02 0.62-1.69 0.925

Medical/Surgical Unit 1.18 0.67-2.07 0.567

Weekend Admission 1.29 0.97-1.70 0.081
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Propensity Score A nalysis

Method: 1:1 patient matching controlling for age, CCI, admission type, performance 

status impairment, LOS before ICU admission, SOFA, SAPS3 and admission type

Results: 35,440 patients (17,720 in each arm) were matched. Mortality was 15.5% for 

patients admitted on weekdays and 16.1% for patients admitted on weekends 

(p=0.112)

Matching: Matching was adequate. Figure below shows density plot and barplots for 

the variables included in the propensity score

Supplementary Figure 4: Variable comparison after propensity score matching 

Not Weekend Weekend

30 60 90 30 60 90

0.000

0.005

0.010

0.015

0.020

Age

D
e
n

s
it

y

0

5000

10000
Abse

nt/M
in
or

M
ode

ra
te

Sev
er

e

Performance Impairment

C
o

u
n

t

0

2000

4000

6000

8000

0 5 10 15

CCI

C
o

u
n

t

Not Weekend Weekend

0 10 20 30 0 10 20 30

0.0

0.5

1.0

1.5

2.0

Pre ICU LOS

D
e
n

s
it

y

0

2000

4000

6000

0 5 10 15 20

SOFA

C
o

u
n

t

Not Weekend Weekend

0 25 50 75 10
0

12
5 0 25 50 75 10
0

12
5

0.00

0.01

0.02

0.03

SAPS 3

D
e

n
s

it
y

0

5000

10000

M
edi

ca
l

Sur
gi
ca

l (
el
ec

tiv
e)

Sur
gi
ca

l (
ur

ge
nt

)

Admission Type

C
o

u
n

t

24

Page 60 of 67

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

 on A
pril 24, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-018541 on 24 January 2018. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review
 only

List of Protocols Inquired to Partcipatng ICUs:

Only protocols fully implemented for at least 6 months were considered. If the 

participating unit reported that protocol was in place, the careprovider responsible for 

the protocol was also obligatorily reported.

1. Sepsis (i.e. according to the current recommendations of the Surviving Sepsis 

Campaign)

2. Sedation (i.e. daily interruption or protocolized sedation in ventilated patients)

3. Cerebrovascular accident (i.e. systematic initial approach including risk 

stratification and checking for the eligibility to receive thrombolysis)

4. Acute coronary syndromes (i.e. systematic initial approach including risk 

stratification and checking for the eligibility to receive reperfusion therapies or

interventions)

5. Liberation from the mechanical ventilation (i.e. care provider-driven 

spontaneous breathing trials)

6. Lung protective ventilation (i.e. ventilation with low tidal volumes in patients 

with acute lung injury/ARDS)

7. Therapeutic hypothermia in patients who experienced cardiac arrest

8. Catheter-associated bloodstream infection prevention (i.e. implementation of 

checklists during insertion and maintenance of vascular catheters) 

9. Ventilator-associated pneumonia (VAP) prevention (i.e. implementation of 

daily checklists to best practices to prevent VAP in ventilated patients)

10. Early mobilization in ventilated patients (i.e protocolized early exercise and 

mobilization including physical and occupational therapy during periods of 

daily interruption of sedation in ventilated patients)
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STROBE Checklist

Item

No Recommendation

Page

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in 

the title or the abstract

1

(b) Provide in the abstract an informative and balanced 

summary of what was done and what was found

4

Introduction

Background/rationale 2 Explain the scientific background and rationale for the 

investigation being reported

6

Objectives 3 State specific objectives, including any prespecified hypotheses 6

Methods

Study design 4 Present key elements of study design early in the paper 7, first 

paragraph

Setting 5 Describe the setting, locations, and relevant dates, including 

periods of recruitment, exposure, follow-up, and data 

collection

5, first 

paragraph

Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources 

and methods of selection of participants. Describe methods of 

follow-up

Case-control study—Give the eligibility criteria, and the sources

and methods of case ascertainment and control selection. Give 

the rationale for the choice of cases and controls

Cross-sectional study—Give the eligibility criteria, and the 

sources and methods of selection of participants

5, first 

paragraph

(b) Cohort study—For matched studies, give matching criteria 

and number of exposed and unexposed

Case-control study—For matched studies, give matching 

criteria and the number of controls per case

NA

Variables 7 Clearly define all outcomes, exposures, predictors, potential 

confounders, and effect modifiers. Give diagnostic criteria, if 

applicable

5, third 

paragrapg

Data sources/ 

measurement

8*  For each variable of interest, give sources of data and details of

methods of assessment (measurement). Describe 

comparability of assessment methods if there is more than one 

group

Pages 7 and 8

Bias 9 Describe any efforts to address potential sources of bias Page 7

Study size 10 Explain how the study size was arrived at NA
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Quantitative variables 11 Explain how quantitative variables were handled in the 

analyses. If applicable, describe which groupings were chosen 

and why

Page 7.

Statistical methods 12 (a) Describe all statistical methods, including those used to 

control for confounding

Page 8 and 9

(b) Describe any methods used to examine subgroups and 

interactions

Page 9, 

specific 

subtopic on 

this

(c) Explain how missing data were addressed Page 8, 

specific topic

(d) Cohort study—If applicable, explain how loss to follow-up 

was addressed

Case-control study—If applicable, explain how matching of 

cases and controls was addressed

Cross-sectional study—If applicable, describe analytical 

methods taking account of sampling strategy

Page 7.

(e) Describe any sensitivity analyses Only 

subgroup 

analyses 

were 

performed.

Results Page

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers 

potentially eligible, examined for eligibility, confirmed eligible, included 

in the study, completing follow-up, and analysed

12, first 

patagraph

(b) Give reasons for non-participation at each stage NA

(c) Consider use of a flow diagram All patients 

in dataset 

were eligible

Descriptive data 14* (a) Give characteristics of study participants (eg demographic, clinical, 

social) and information on exposures and potential confounders

Table 1, 

Figures 1 and

2

(b) Indicate number of participants with missing data for each variable 

of interest

Described in 

methods. 

Only 

performance 

status 

missing
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(c) Cohort study—Summarise follow-up time (eg, average and total 

amount)

NA

Outcome data 15* Cohort study—Report numbers of outcome events or summary measures

over time

Mortality 

reported on 

Table 1.

Case-control study—Report numbers in each exposure category, or 

summary measures of exposure

NA

Cross-sectional study—Report numbers of outcome events or summary 

measures

NA

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted 

estimates and their precision (eg, 95% confidence interval). Make clear 

which confounders were adjusted for and why they were included

Table 1

(b) Report category boundaries when continuous variables were 

categorized

Table 1

(c) If relevant, consider translating estimates of relative risk into 

absolute risk for a meaningful time period

NA

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, 

and sensitivity analyses

Pages 15 and 

16

Discussion

Key results 18 Summarise key results with reference to study objectives Page 17, first 

paragraph

Limitations 19 Discuss limitations of the study, taking into account sources of potential 

bias or imprecision. Discuss both direction and magnitude of any 

potential bias

Pages 19 and 

20.

Interpretation 20 Give a cautious overall interpretation of results considering objectives, 

limitations, multiplicity of analyses, results from similar studies, and 

other relevant evidence

Page 19.

Generalisability 21 Discuss the generalisability (external validity) of the study results Page 19.

Other information

Funding 22 Give the source of funding and the role of the funders for the present 

study and, if applicable, for the original study on which the present 

article is based

First page.

*Give information separately for cases and controls in case-control studies and, if applicable, for 

exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological 

background and published examples of transparent reporting. The STROBE checklist is best used in 

conjunction with this article (freely available on the Web sites of PLoS Medicine at 

http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and 

28

Page 64 of 67

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

 on A
pril 24, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-018541 on 24 January 2018. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review
 only

Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at 

www.strobe-statement.org.
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