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SHOWING CONSIDERABLE OVERLAP DESPITE STATISTICALLY SIGNIFICANT MEAN DIFFERENCES

WEB APPENDIX TABLE 1:  CHARACTERISTICS OF THE 19 STUDY HOSPITALS
	
	Number of medical/surgical beds



	
	< 200
	( 200

	Number
	10
	9



	Total number of acute care beds 
	1,239
	2,194

	Average number of overnight hospitalizations per year per hospital
	5,492
	8,972

	Total number of overnight hospitalizations per year for group
	54,920
	80,748

	Average number of total hospital admissions per year per hospital
	8,496
	12,909

	Total number of hospital admissions per year 
	84,960
	116,180

	Total number of ICU beds for group
	142
	206

	Average number of ICU admits per year per hospital
	980
	1,608

	Total number of ICU admits per year for group
	9,803
	14,476



WEB APPENDIX TABLE 2:  EXPANDED VERSION OF COHORT DESCRIPTION (TABLE 1)
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121,237

52,676

20,556

11,562

4,439

210,470

Admitted via emergency department (%)

99,909 (82.4)

6,668 (12.7)

18,612 (90.5)

9,921 (85.8)

3,926 (88.4)

139,036 (66.1)

Range across hospitals (%)

55.0 - 94.2

5.8 - 72.9

64.7 - 97.6

49.5 - 97.4

75.0 - 96.5

53.6 - 76.9

Male

53,744 (44.3)

21,967 (41.7)

10,362 (50.4)

6,033 (52.2)

2,345 (52.8)

94,451 (44.9)

Age in years [median, mean ± SD

e

]

68.0, 64.5 ± 19.2

59.0, 57.6 ± 16.9

72.0, 69.0 ± 15.6

66.0, 64.0 ± 17.9

65.0, 63.0 ± 17.4

65.0, 63.2 ± 18.6

Mean age, range across hospitals

61.4 - 70.0

48.8 - 61.5

66.4 - 73.3

60.2 - 67.7

60.5 - 66.6

61.3 - 67.9

LAPS

f

 [median, mean ± SD]

16.0, 19.2 ± 18.0

0.0, 3.8 ± 8.7

19.0, 23.3 ± 19.5

27.0, 31.5 ± 25.8

28.0, 32.1 ± 25.7

11.0, 16.7 ± 19.0

Mean LAPS, range across hospitals

13.5 - 22.6

2.6 - 13.1

17.6 - 28.3

21.7 - 37.6

27.1 - 36.3

14.0 - 19.4

COPS

g

 [median, mean ± SD]

79.0, 90.4 ± 64.0

53.0, 63.0 ± 45.6

89.0, 99.2 ± 65.9

79.0, 93.3 ± 67.1

86.0, 97.8 ± 68.3

71.0, 84.7 ± 61.8

Mean COPS, range across hospitals

82.6 - 99.1

51.1 - 72.1

85.8 - 105.0

76.1 - 105.3

90.2 - 106.4

79.6 - 89.6

% predicted mortality [median, mean ± SD]

1.5, 4.0 ± 7.1

0.1, 0.9 ± 3.6

1.9, 4.6 ± 7.3

3.3, 8.7 ± 12.8

3.3, 8.8 ± 12.7

0.9, 3.6 ± 7.3

Mean % predicted mortality, range across hospitals

2.8 - 5.3

0.6 - 3.2

3.1 - 5.8

6.8 - 11.1

6.5 - 10.6

2.7 - 4.3

Observed in-hospital deaths (%)

3,793 (3.1)

257 (0.5)

907 (4.4)

1,460 (12.6)

535 (12.1)

6,952 (3.3)

% mortality, range across hospitals

1.3 - 4.3

0.0 - 1.6

2.5 - 7.6

9.4 - 17.6

9.0 - 18.8

1.6 - 4.4

OEMR

h 

0.79

0.57

0.95

1.45

1.38

0.92

OEMR, range across hospitals

0.47 - 1.02

0.00 - 0.97

0.66 - 1.32

1.05 - 1.83

1.17 - 1.78

0.61 - 1.21

Total hospital LOS, days [median, mean ± SD]

2.8, 4.6 ± 7.5

2.3, 3.4 ± 5.0

3.0, 5.3 ± 10.0

4.5, 8.3 ± 15.0

3.8, 6.5 ± 10.8

2.8, 4.6 ± 8.1



Footnotes to Table 2

a
Operating Room / Post-Anesthesia Recovery

b
Transitional Care Unit (also known as stepdown unit)

c
Intensive Care Unit at hospitals with a TCU

d
Intensive Care Unit at hospitals without a TCU

e
Standard deviation

f
Laboratory Acute Physiology Score.  With respect to a patient’s physiologic derangement, the unadjusted relationship of LAPS and mortality is as follows: a LAPS < 7 is associated with a mortality risk of < 1%, < 30 with a mortality risk of < 5%, and > 60 with a mortality risk of 10% or more. See text and reference 19 for additional details.

g
COmorbidity Point Score.  With respect to a patient’s pre-existing comorbidity burden, the unadjusted relationship of COPS and mortality is as follows: a COPS < 50 is associated with a mortality risk of < 1%, < 100 with a mortality risk of < 5%, and > 145 with a mortality risk of 10% or more.  See text and reference 19 for additional details.

h 
Observed to Expected Mortality Ratio. See text and references 7 and 19 for additional details.

WEB APPENDIX TABLE 3:  CONTRIBUTION OF INTRA-HOSPITAL TRANSFERS TO TOTALa TCUb AND ICUc CENSUS, MORTALITY, AND LENGTH OF STAY
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Footnotes to Web Appendix Table 3
a
Total numbers in each column category (e.g., % of unit census, % of total unit days) add up to 100%.
b
Transitional Care Unit (i.e., hospitals that had such units)
c
Intensive Care Unit

d
Operating Room / Post-Anesthesia Recovery

WEB APPENDIX TABLE 4:  CONTRIBUTION OF INTRA-HOSPITAL TRANSFERS TO TOTALa IN-HOSPITAL MORTALITY AND LENGTH OF STAY
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Footnotes are on following page
Footnotes to Web Appendix Table 4
a
Total numbers in each column category (e.g., % of all hospital deaths in hospitals with transitional care units) add up to 100%.

b
Transitional Care Unit (i.e., hospitals that had such units)
c
Intensive Care Unit

d
Operating Room / Post-Anesthesia Recovery

INTER-HOSPITAL VARIATION – 

We also performed additional multivariate analyses in a manner similar to that described by Render et al.


1 ADDIN EN.CITE .  Using the SAS GLIMMX procedure2, we used random effect models to assess the degree to which inter-hospital variation was present with respect to the occurrence of transfer to a higher level of care from the ward and the occurrence of death among patients so transferred.  These random effects models included predicted mortality risk (based on the above-mentioned severity score components) as a patient level fixed effect and hospital as a random effect.  We calculated the average patient-level probability of death upon admission for each hospital’s ward patients and then calculated the Pearson correlation coefficient between this probability and the facility-level adjusted odds ratios of two outcomes (transfer to a higher level of care and death following such transfer).  We also calculated the Pearson correlation coefficient between the facility-level adjusted odds ratios of these two outcomes.
1.
Render ML, Kim HM, Deddens J, et al. Variation in outcomes in Veterans Affairs intensive care units with a computerized severity measure. Critical care medicine 2005;33:930-9.

2.
The GLIMMIX Procedure, 2005. 2005. (Accessed September 9, 2008, at http://ww.sas.com/statistics/doc.html.)

WEB APPENDIX FIGURE 1:  RANGE OF ADJUSTED ODDS RATIOS FOR THE OCCURRENCE OF AN INTRA-HOSPITAL TRANSFER TO A HIGHER LEVEL OF CARE
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Range of adjusted odds ratios (with 95% confidence intervals) for the occurrence of an intra-hospital transfer to a higher level of care among ward patients in the 19 study hospitals.  Risk adjustment was performed using the SAS GLMMIX procedure as described in the text.  Facilities marked with an asterisk (*) are those that had transitional care units.  “ALL” indicates that the rate of intra-hospital transfers for the entire cohort of hospitals is set to 1.
WEB APPENDIX FIGURE 2:  RANGE OF ADJUSTED ODDS RATIOS FOR THE OCCURRENCE OF DEATH FOLLOWING AN INTRA-HOSPITAL TRANSFER TO A HIGHER LEVEL OF CARE 
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Range of adjusted odds ratios (with 95% confidence intervals) for the occurrence of death following an intra-hospital transfer to a higher level of care among ward patients in the 19 study hospitals.  Risk adjustment was performed using the SAS GLMMIX procedure as described in the text.  Facilities marked with an asterisk (*) are those that had transitional care units.  “ALL” indicates that the rate of intra-hospital transfers for the entire cohort of hospitals is set to 1. 

WEB APPENDIX FIGURE 3:  RELATIONSHIP BETWEEN HOSPITALS’ ADJUSTED ODDS RATIOS FOR OCCURRENCE OF AN INTRA-HOSPITAL TRANSFER TO THE ADJUSTED ODDS RATIOS FOR DEATH FOLLOWING OCCURRENCE OF AN INTRA-HOSPITAL TRANSFER
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Relationship between study hospitals’ adjusted odds ratios (AORs) for the occurrence of a transfer from the ward to a higher level of care (X axis) and the AORs for death following such transfer (Y axis).  The correlation coefficient was - 0.464 (p = 0.0452). AORs were calculated using the SAS GLIMMX procedure (see main article text for details).
WEB APPENDIX FIGURE 4:  ABSENCE OF A STRONG RELATIONSHIP BETWEEN WARD CASE MIX AND OCCURRENCE OF AN INTRA-HOSPITAL TRANSFER TO A HIGHER LEVEL OF CARE
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Absence of a strong relationship between ward case mix and occurrence of an intra-hospital transfer to a higher level of care.  The X axis shows the mean predicted mortality risk (based on age, sex, admission type, physiologic derangement, and pre-existing illness burden) for patients initially admitted to the ward at the 19 study hospitals, while the Y axis shows the adjusted odds ratio for the occurrence of such a transfer.  The correlation coefficient between the predicted mortality risk of a ward’s patients and the adjusted odds ratio for the occurrence of a transfer to a higher level of care was low (0.24) and not significant (p = 0.32).

WEB APPENDIX FIGURE 5:  ABSENCE OF A STRONG RELATIONSHIP BETWEEN WARD CASE MIX AND OCCURRENCE OF DEATH FOLLOWING AN INTRA-HOSPITAL TRANSFER TO A HIGHER LEVEL OF CARE
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Absence of a strong relationship between ward case mix and occurrence of death following an intra-hospital transfer to a higher level of care.  The X axis shows the mean predicted mortality risk (based on age, sex, admission type, physiologic derangement, and pre-existing illness burden) for patients initially admitted to the ward at the 19 study hospitals, while the Y axis shows the adjusted odds ratio for the occurrence of such a transfer at the 19 study hospitals.  The correlation coefficient between the predicted mortality risk of a ward’s patients and the adjusted odds ratio for the occurrence of a death following transfer to a higher level of care was low (-0.06) and not significant (p = 0.78).
DISCRIMINATION OF LAPS, COPS, AND PREDICTED MORTALITY RISK 

WEB APPENDIX FIGURE 6:  DENSITY PLOT FOR LAPS AND PREDICTED MORTALITY RISK AMONG WARD PATIENTS WHO DID  AND DID NOT EXPERIENCE A TRANSFER TO A HIGHER LEVEL OF CARE 
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Density plot for LAPS among ward patients who did and did not experience transfer to a higher level of care.  Although differences between the mean and median LAPS and predicted mortality risk among transferred and non-transferred patients were significant (p < 0.0001 for all comparisons), examination of the distribution shows considerable overlap.
WEB APPENDIX FIGURE 7:  DENSITY PLOT FOR COPS AND PREDICTED MORTALITY RISK AMONG WARD PATIENTS WHO DID AND DID NOT EXPERIENCE A TRANSFER TO A HIGHER LEVEL OF CARE 
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Density plot for COPS among ward patients who did and did not experience transfer to a higher level of care.  Although differences between the mean and median COPS and predicted mortality risk among transferred and non-transferred patients were significant (p < 0.0001 for all comparisons), examination of the distribution shows considerable overlap.
WEB APPENDIX FIGURE 8:  DENSITY PLOT FOR PREDICTED MORTALITY RISK AMONG WARD PATIENTS WHO DID AND DID NOT EXPERIENCE A TRANSFER TO A HIGHER LEVEL OF CARE 
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Density plot for predicted mortality risk among ward patients who did and did not experience transfer to a higher level of care.  Although differences between the mean and median predicted mortality risk among transferred and non-transferred patients were significant (p < 0.0001 for all comparisons), examination of the distribution shows considerable overlap.
WEB APPENDIX FIGURE 9:  DENSITY PLOT FOR LAPS AMONG TCU PATIENTS WHO DID AND DID NOT EXPERIENCE A TRANSFER TO A HIGHER LEVEL OF CARE 
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Density plot for LAPS among TCU patients who did and did not experience transfer to a higher level of care.  Although differences between the mean and median LAPS and predicted mortality risk among transferred and non-transferred patients were significant (p < 0.0001 for all comparisons), examination of the distribution shows considerable overlap.
WEB APPENDIX FIGURE 10:  DENSITY PLOT FOR COPS AMONG TCU PATIENTS WHO DID AND DID NOT EXPERIENCE A TRANSFER TO A HIGHER LEVEL OF CARE 
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Density plot for COPS among TCU patients who did and did not experience transfer to a higher level of care.  Although differences between the mean and median COPS and predicted mortality risk among transferred and non-transferred patients were significant (p < 0.0001 for all comparisons), examination of the distribution shows considerable overlap.
WEB APPENDIX FIGURE 11:  DENSITY PLOT FOR PREDICTED MORTALITY RISK AMONG TCU PATIENTS WHO DID AND DID NOT EXPERIENCE A TRANSFER TO A HIGHER LEVEL OF CARE 
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Density plot for predicted mortality risk among TCU patients who did and did not experience transfer to a higher level of care.  Although differences between the mean and median LAPS and predicted mortality risk among transferred and non-transferred patients were significant (p < 0.0001 for all comparisons), examination of the distribution shows considerable overlap.

















































































FOR REVIEWERS AND INTERESTED READERS ONLY – NOT INTENDED FOR PUBLICATION SAVE AT EDITOR’S DISCRETION


[image: image15.png]Density

Density graph of LAPS, Ward Admits

—— No Unplanned Transfer
Unplanned Transfer

50 100 150

LAPS




[image: image16.png]Density

Density graph of COPS, Ward Admits

—  No Unplanned Transfer
—— Unplanned Transfer

100

200

COPS

300 400




[image: image17.png]Density

Density graph of Predicted Mortality Risk, Ward Admits

—  No Unplanned Transfer
—— Unplanned Transfer

20 30

Predicted Mortality Risk

40 50




[image: image18.png]Density

Density graph of LAPS, TCU Admits

—  No Unplanned Transfer
—— Unplanned Transfer

50 100

LAPS

150




[image: image19.png]Density

Density graph of COPS, TCU Admits

—  No Unplanned Transfer
—— Unplanned Transfer

100

200

COPS

300 400




[image: image20.png]Density

Density graph of Predicted Mortality Risk, TCU Admits

—  No Unplanned Transfer
—— Unplanned Transfer

20 30

Predicted Mortality Risk

40 50




