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Abstract


This paper uses longitudinal monthly data on nursing units in the Veterans Administration hospital system to study the relationship between human capital and productivity in a setting where work is performed by a team.  Widely accepted measures of nursing-sensitive patient outcomes are linked to characteristics of the nursing team that measure its general, hospital-specific and unit-specific human capital, as well as the cohesion of the team.  Since we use monthly, not annual, data, we are able to avoid the omitted variable bias and endogeneity bias that could result when annual data are used. Nurse staffing, general human capital and unit-specific human capital are found to have significant effects on patient outcomes in both acute and intensive care units. Our unique data enable us to demonstrate that team cohesion, as measured by the extent to which registered nurses’ experience overlaps on the unit, plays an important role.  Cost-benefit analysis shows that increasing nurse staffing, the general human capital of the nursing staff, unit-specific human capital and team cohesion  of the registered nurse staff are each cost-effective.
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	Table 1: Summary Statistics, Acute Care Units, 2003-2006

	
	
	
	
	
	

	
	
	
	Standard Deviation
	
	

	
	Observations
	Mean
	Overall
	Between 
	Within
	Minimum
	Maximum

	Length of Stay
	11637
	4.867
	3.67
	4.05
	1.69
	1.22
	85.00

	Rate of Infections
	11601
	0.002
	0.01
	0.001
	0.001
	0.00
	0.08

	Rate of Decubitus Ulcer
	11636
	0.012
	0.02
	0.015
	0.020
	0.00
	0.50

	Failure to Rescue Rate
	               10674
	         0.042    
	0.12
	0.039  
	0.118
	0.00
	1.00

	Rate of Post-op PE or DVT (Surg)
	4450
	0.007
	0.04
	0.010
	0.04
	0.00
	1.00

	Total Nursing hrs per Patient Day
	11637
	7.948
	2.50
	2.01
	1.65
	1.51
	36.33

	Percent Nursing hrs by LPNs
	11637
	0.235
	0.13
	0.13
	0.05
	0.00
	0.78

	Percent Nursing hrs by UAPs
	11637
	0.162
	0.11
	0.11
	0.05
	0.00
	0.60

	Percent Nursing hrs by Contract Nurses
	11637
	0.025
	0.06
	0.05
	0.04
	0.00
	0.62

	Average RN Unit Tenure (years)
	11628
	4.036
	1.35
	1.20
	0.71
	0.03
	9.11

	Avg RN Facility Tenure (years)
	11599
	7.113
	2.83
	2.47
	1.40
	0.31
	24.39

	Avg RN Years of Prior Experience
	11637
	3.376
	1.67
	1.46
	0.73
	0.00
	10.01

	Percent RN Hours with BS Degree
	11637
	0.621
	0.17
	0.16
	0.09
	0.00
	1.00

	RN Overlap (months)
	11637
	25.885
	12.20
	10.76
	6.14.
	1.00
	86.76

	Pct RN hrs 0-1yrs unit tenure
	11637
	0.217
	0.15
	0.10
	0.11
	0.00
	1.00

	Pct RN hrs 1-2yrs unit tenure
	11637
	0.142
	0.12
	0.06
	0.10
	0.00
	1.00

	Pct RN hrs 2-5yrs unit tenure
	11637
	0.277
	0.16
	0.11
	0.13
	0.00
	1.00

	Pct RN hrs 5-7 yrs of unit tenure
	11622
	0.130
	0.14
	0.07
	0.13
	0.00
	1.00

	Pct RN hrs >7 yrs of unit tenure
	11622
	0.236
	0.19
	0.15
	0.11
	0.00
	1.00

	Patient Age
	11637
	65.254
	3.00
	2.60
	1.71
	25.00
	85.00

	DRG weight
	11637
	1.074
	0.24
	0.22
	0.13
	0.54
	6.39

	Number of Admissions
	11637
	115.415
	48.14
	46.07
	21.31
	0.00
	389.00

	Number of Patient Days
	11637
	495.432
	194.32
	181.59
	92.91
	61.00
	1647.00


	Table 2: Summary Statistics, ICUs, 2003-2006

	
	
	
	
	
	

	
	
	
	Standard Deviation
	
	

	
	Observations
	Mean
	Overall
	Between
	Within
	Minimum
	Maximum

	Length of Stay
	7148
	2.978
	1.52
	0.94
	1.18
	0.40
	28.00

	Rate of Infections
	7120
	0.004
	0.02
	0.01
	0.01
	0.00
	0.50

	Rate of Decubitus Ulcer
	7146
	0.009
	0.02
	0.01
	0.02
	0.00
	0.33

	Failure to Rescue Rate
	5797
	0.152
	0.23 
	0.07
	0.22
	0.00
	1.00

	Rate of Post-op PE or DVT ALL
	6758
	0.010
	0.05
	0.01
	0.05
	0.00
	1.00

	Rate of Post-op PE or DVT Surg
	3960
	0.008
	0.02
	0.01
	0.02
	0.00
	0.50

	Total Nursing hrs per Patient Day
	7148
	18.194
	4.96
	3.37
	3.66
	2.79
	60.47

	Percent Nursing hrs by LPNs
	7148
	0.012
	0.04
	0.03
	0.02
	0.00
	0.39

	Percent Nursing hrs by UAPs
	7148
	0.023
	0.04
	0.03
	0.03
	0.00
	0.45

	Percent Nursing hrs by Contract Nurses
	7148
	0.016
	0.05
	0.03
	0.03
	0.00
	0.54

	Average RN Unit Tenure (years)
	7158
	5.005
	1.30
	1.13
	0.64
	0.03
	9.65

	Avg RN Facility Tenure (years)
	6394
	8.314
	2.83
	2.54
	1.15
	2.53
	21.92

	Avg RN Years of Prior Experience
	6918
	5.280
	2.26
	2.00
	1.14
	0.00
	14.00

	Percent RN Hours with BS Degree
	6918
	0.557
	0.27
	0.23
	0.16
	0.00
	1.00

	RN Overlap (months)
	6425
	36.917
	13.43
	12.19
	5.90
	1.00
	100.09

	Pct RN hrs 0-1yrs unit tenure
	6405
	0.143
	0.11
	0.01
	0.01
	0.00
	1.00

	Pct RN hrs 1-2yrs unit tenure
	6405
	0.111
	0.10
	0.05
	0.08
	0.00
	1.00

	Pct RN hrs 2-5yrs unit tenure
	6405
	0.253
	0.16
	0.10
	0.12
	0.00
	1.00

	Pct RN hrs 5-7 yrs of unit tenure
	6405
	0.150
	0.16
	0.08
	0.14
	0.00
	0.94

	Pct RN hrs >7 yrs of unit tenure
	6405
	0.348
	0.21
	0.17
	0.12
	0.00
	0.94

	Patient Age
	7148
	65.128
	2.72
	1.83
	2.01
	48.78
	75.60

	DRG weight
	7148
	1.830
	0.70
	0.58
	0.39
	0.71
	11.36

	Number of Admissions
	7148
	48.398
	23.11
	20.77
	10.18
	1.00
	186.00

	Number of Patient Days
	7148
	135.813
	68.62
	59.19
	35.57
	30.00
	468.00


	Table 3:  Unit-Level Weighted Fixed Effects Regressions on Log(Length of Stay) in Acute Care Unitsa 

	 
	 (1)
	(2)
	(3)
	(4)

	Nursing hours per patient day
	-0.0531***
	-0.0534***
	-0.0537***
	-0.0539***

	 
	(0.00392)
	(0.000)
	(0.00392)
	(0.000)

	(Nursing hours per patient day)2
	0.00109***
	0.00109***
	0.00110***
	0.00111***

	 
	(0.000165)
	(0.000)
	(0.000164)
	(0.000)

	LPN hours /total nursing hours
	-0.0288
	-0.0270
	-0.0181
	-0.0165

	 
	(0.0439)
	(0.537)
	(0.0443)
	(0.709)

	UAP hours/ total nursing hours
	0.120***
	0.123***
	0.126***
	0.128***

	 
	(0.0426)
	(0.004)
	(0.0427)
	(0.003)

	Contract nursing hours/total nursing hours
	0.338***
	0.341***
	0.349***
	0.350***

	 
	(0.0458)
	(0.000)
	(0.0461)
	(0.000)

	Average RN unit tenure
	-0.0154***
	
	-0.00600
	

	 
	(0.00582)
	
	(0.00621)
	

	Avg RN facility tenure - avg RN unit tenure
	-0.00186
	-0.00149
	-0.00218
	-0.00168

	 
	(0.00380)
	(0.694)
	(0.00379)
	(0.658)

	Average prior RN work experience
	0.00169
	0.00166
	0.000371
	0.000292

	 
	(0.00425)
	(0.694)
	(0.00429)
	(0.945)

	% RN hours with BSN
	-0.0240
	-0.0175
	-0.00450
	0.00113

	 
	(0.0309)
	(0.565)
	(0.0317)
	(0.972)

	% RN hrs with 1-2 years of unit tenure
	 
	-0.0771***
	 
	-0.0637**

	 
	 
	(0.002)
	 
	(0.011)

	% RN hrs with 2-5 years of unit tenure
	 
	-0.0842**
	 
	-0.0556

	 
	 
	(0.010)
	 
	(0.109)

	% RN hrs  with 5-7 yrs of unit tenure
	 
	-0.120***
	 
	-0.0829**

	 
	 
	(0.001)
	 
	(0.034)

	% RN hrs  with greater than 7 yrs of unit tenure
	
	-0.129***
	
	-0.0860**

	
	
	(0.001)
	
	(0.048)

	Rn overlap measure
	 
	 
	-0.00162***
	-0.00129**

	 
	 
	 
	(0.000543)
	(0.015)

	Constant
	1.931***
	1.947***
	1.971***
	2.003***

	 
	(0.0794)
	(0.000)
	(0.0789)
	(0.000)

	Observations
	11598
	11598
	11593
	11593

	R-squared
	0.323
	0.324
	0.324
	0.325

	Significance Levels: * p<.10;  ** p<.05;  *** p<.01

 
	 
	 
	 


a  All regressions include mean  patient age, DRG quantiles, number of admissions, time dummies for each month and a unit fixed effect that varies by year.  Standard 

errors, reported in parentheses, are clustererd by unit. 

	Table 4: Unit-Level Weighted Fixed Effects Regressions on Log(Length of Stay) in Intensive Care Unitsa


	
	(1)
	(2)
	(3)
	(4)

	
	
	
	
	

	Nursing hours per patient day
	-0.0359***
	-0.0362***
	-0.0360***
	-0.0363***

	 
	(0.00338)
	(0.000)
	(0.00338)
	(0.000)

	(Nursing hours per patient day)2
	0.000431***
	0.000434***
	0.000432***
	0.000435***

	 
	(0.0000645)
	(0.000)
	(0.0000646)
	(0.000)

	LPN hours/total nursing hours
	0.414
	0.424
	0.420
	0.432

	 
	(0.355)
	(0.234)
	(0.356)
	(0.224)

	UAP hours/total nursing hours
	0.176
	0.186
	0.176
	0.187

	 
	(0.162)
	(0.251)
	(0.162)
	(0.249)

	Contract nursing hours/total nursing hours
	0.315**
	0.303**
	0.309**
	0.301**

	 
	(0.134)
	(0.026)
	(0.134)
	(0.027)

	Average RN unit tenure
	-0.0475***
	
	-0.0305
	

	 
	(0.0146)
	
	(0.0196)
	

	Avg RN facility tenure - avg RN unit tenure
	-0.00622
	-0.00860
	-0.00432
	-0.00566

	 
	(0.0143)
	(0.527)
	(0.0144)
	(0.685)

	Average prior RN work experience
	0.00468
	0.00495
	0.00481
	0.00499

	 
	(0.00475)
	(0.298)
	(0.00474)
	(0.292)

	% RN hours with BSN
	0.00904
	0.0159
	0.0101
	0.0164

	 
	(0.0305)
	(0.604)
	(0.0305)
	(0.594)

	% RN hrs with 1-2 years of unit tenure
	 
	-0.232***
	 
	-0.207**

	 
	 
	(0.005)
	 
	(0.017)

	% RN hrs with 2-5 years of unit tenure
	 
	-0.339***
	 
	-0.291***

	 
	 
	(0.000)
	 
	(0.004)

	% RN hrs with 5-7 yrs of unit tenure
	 
	-0.314***
	 
	-0.252**

	 
	 
	(0.000)
	 
	(0.019)

	% RN hrs with greater than 7 yrs of unit tenure
	
	-0.293***
	
	-0.222*

	
	
	(0.002)
	
	(0.052)

	Rn overlap measure
	 
	 
	-0.00184
	-0.00139

	 
	 
	 
	(0.00136)
	(0.275)

	Constant
	1.639***
	1.672***
	1.616***
	1.666***

	 
	(0.139)
	(0.000)
	-0.14
	(0.000)

	Observations
	6886
	6886
	6886
	6886

	R-squared
	0.314
	0.315
	0.314
	0.315

	Significance Levels: * p<.10;  ** p<.05;  *** p<.01
 
	 
	 
	 


a All regressions include mean patient age, DRG quantiles,  number of admissions, time dummies for each month 
and a unit fixed effect that varies by year.   Standard errors, reported in parentheses, are clustered by unit.
	Table 6: Cost-Benefit Estimates

	
	
	

	
	Acute Carea
	Intensive Careb

	
	
	

	A.    Hours per patient day increases by 1 
	
	

	Benefit
	$364.67
	$492.37

	Costc
	$205.63
	$134.99

	
	
	

	B.    UAP share of nursing hours decreases by 10% and RN share increases by 10%
	
	

	Benefit
	$102.97
	NA

	Costd
	$79.26
	NA

	
	
	

	C.   RN unit tenure increases by one year
	
	

	Benefit
	$132.14
	$702.32

	Cost
	$49.13
	$68.81

	
	
	

	D.  RN overlap increases by 16 months 
holding average unit tenure constant at 3 yearse

               Benefit                                                           
	$220.50
	NA

	               Cost
	$151.46
	NA

	aBased on coefficients in column 1 of Table 3. The cost of a day is $1763.
	
	

	b Based on coefficients in column 1 of Table 4. The cost of a day is $4965.

	c Assumes increase in hppd occurs through increase in RN hours. In our sample, the median RN hourly wage is $42.25 in acute care and $45.33 in intensive care.

	d Uses RN median wages in note c and aide median wages ($21.76 in acute care and $19.13 in intensive care).

eSee example on page 15 of paper.


	Table 7: Robustness Checks for Log(Length of Stay) in Acute Care Unitsa


	 
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	 
	Exclude busy months
	Exclude busy months
	Exclude July
	Exclude July
	Stay within month
	Stay within month

	Nursing  hours per patient day
	-0.0300***
	-0.0308***
	-0.0522***
	-0.0531***
	-0.0531***
	-0.0540***

	 
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	(Nursing_hours per patient day)2
	0.000564***
	0.000585***
	0.00106***
	0.00107***
	0.00109***
	0.00111***

	 
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	LPN hours / total nursing hours
	-0.0250
	-0.0154
	-0.0299
	-0.0169
	-0.0290
	-0.0168

	 
	(0.554)
	(0.720)
	(0.519)
	(0.719)
	(0.509)
	(0.704)

	UAP hours / total nursing hours
	0.0505
	0.0554
	0.102**
	0.111**
	0.119***
	0.128***

	 
	(0.232)
	(0.194)
	(0.031)
	(0.019)
	(0.005)
	(0.003)

	Contract nursing hours / total nursing hours
	0.197***
	0.206***
	0.344***
	0.357***
	0.338***
	0.349***

	 
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	Average RN unit tenure 
	-0.00604
	
	-0.0158**
	
	-0.0155***
	

	 
	(0.238)
	
	(0.010)
	
	(0.008)
	

	Avg RN facility tenure – avg RN unit tenure
	0.00192
	0.00184
	-0.00164
	-0.00158
	-0.00189
	-0.00171

	 
	(0.624)
	(0.647)
	(0.673)
	(0.683)
	(0.619)
	(0.651)

	Average prior RN work experience
	0.00392
	0.00282
	0.00250
	0.00106
	0.00164
	0.000253

	 
	(0.308)
	(0.466)
	(0.566)
	(0.808)
	(0.699)
	(0.953)

	% RN hours with BSN
	-0.0428
	-0.0262
	-0.0139
	0.0121
	-0.0239
	0.00111

	 
	(0.139)
	(0.374)
	(0.671)
	(0.718)
	(0.439)
	(0.972)

	% RN hrs with 1-2 yrs  unit tenure
	
	-0.0394*
	
	-0.0615**
	
	-0.0638**

	 
	
	(0.085)
	
	(0.017)
	
	(0.010)

	% RN hrs with 2-5 yrs unit tenure
	
	-0.0148
	
	-0.0551
	
	-0.0561

	 
	
	(0.651)
	
	(0.123)
	
	(0.106)

	% RN hrs  with 5-7 yrs  unit tenure
	
	-0.0173
	
	-0.0824**
	
	-0.0837**

	 
	
	(0.607)
	
	(0.042)
	
	(0.033)

	% RN hrs  with greater than 7 yrs unit tenure
	
	-0.00511
	
	-0.0827*
	
	-0.0867**

	
	
	(0.892)
	
	(0.066)
	
	(0.047)

	RN overlap measure
	 
	-0.00111**
	 
	-0.00138**
	 
	-0.00128**

	 
	 
	(0.026)
	 
	(0.013)
	 
	(0.016)

	Constant
	2.009***
	2.023***
	1.964***
	1.991***
	1.898***
	2.003***

	 
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	Observations
	8092
	8090
	10631
	10626
	11591
	11586

	R-squared
	0.347
	0.348
	0.332
	0.334
	0.323
	0.325

	Significance Levels: * p<.10;  ** p<.05;  *** p<.01 
	
	
	
	
	

	.


aAll regressions include mean patient age, DRG quartiles, number of admissions, time dummies for each month and a unit fixed effect that varies by year. 

Robust standard errors, reported in parentheses, are clustered by unit.

	Table 8: Robustness Checks for Log(Length of Stay) in Intensive Care Unitsa


	 
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	 
	Exclude busy months
	Exclude busy months
	Exclude July
	Exclude July
	Stay within month
	Stay within month

	Nursing hours per patient day
	-0.0128***
	-0.0130***
	-0.0372***
	-0.0379***
	-0.0359***
	-0.0363***

	 
	(0.003)
	(0.002)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	(Nursing hours per patient day)2
	0.000107
	0.000109
	0.000460***
	0.000468***
	0.000431***
	0.000435***

	 
	(0.221)
	(0.211)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	LPN hours / total nursing hours
	0.394
	0.388
	0.425
	0.444
	0.414
	0.432

	 
	(0.338)
	(0.351)
	(0.238)
	(0.216)
	(0.244)
	(0.224)

	UAP hours / total nursing hours
	0.0995
	0.106
	0.0153
	0.0241
	0.176
	0.187

	 
	(0.488)
	(0.458)
	(0.937)
	(0.902)
	(0.277)
	(0.249)

	Contract nursing hours / total nursing hours
	0.0871
	0.0838
	0.300**
	0.286**
	0.315**
	0.301**

	 
	(0.563)
	(0.584)
	(0.032)
	(0.045)
	(0.019)
	(0.027)

	Average RN unit tenure 
	-0.0285*
	
	-0.0457***
	
	-0.0475***
	

	 
	(0.083)
	
	(0.004)
	
	(0.001)
	

	Avg RN facility tenure – avg RN unit tenure
	-0.0140
	-0.0133
	-0.00126
	0.000337
	-0.00622
	-0.00566

	 
	(0.348)
	(0.365)
	(0.934)
	(0.982)
	(0.665)
	(0.685)

	Average prior RN work experience
	0.00529
	0.00549
	0.00743
	0.00761
	0.00468
	0.00499

	 
	(0.275)
	(0.258)
	(0.149)
	(0.133)
	(0.325)
	(0.292)

	% RN hours with BSN
	0.00523
	0.0107
	0.0102
	0.0168
	0.00904
	0.0164

	 
	(0.877)
	(0.749)
	(0.755)
	(0.612)
	(0.767)
	(0.594)

	% RN hrs with 1-2 yrs  unit tenure
	
	-0.116
	
	-0.202**
	
	-0.207**

	 
	
	(0.203)
	
	(0.027)
	
	(0.017)

	% RN hrs with 2-5 yrs unit tenure
	
	-0.200*
	
	-0.338***
	
	-0.291***

	 
	
	(0.051)
	
	(0.003)
	
	(0.004)

	% RN hrs  with 5-7 yrs  unit tenure
	
	-0.245**
	
	-0.269**
	
	-0.252**

	 
	
	(0.031)
	
	(0.024)
	
	(0.019)

	% RN hrs  with greater than 7 yrs unit tenure
	
	-0.213*
	
	-0.269**
	
	-0.222*

	
	
	(0.088)
	
	(0.029)
	
	(0.052)

	RN overlap measure
	 
	-0.000341
	 
	-0.000918
	 
	-0.00139

	 
	 
	(0.797)
	 
	(0.507)
	 
	(0.275)

	Constant
	1.373***
	1.419***
	1.708***
	1.788***
	1.639***
	1.666***

	 
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	Observations
	4767
	4767
	6302
	6302
	6886
	6886

	R-squared
	0.314
	0.314
	0.324
	0.325
	0.314
	0.315

	Significance Levels: * p<.10;  ** p<.05;  *** p<.01 
	
	
	
	
	

	


aAll regressions include mean patient age, DRG quartiles, number of admissions, time dummies for each month and a unit fixed effect that varies by year. 

Robust standard errors, reported in parentheses, are clustered by unit.

	Table 9: Unit-Level Weighted Fixed Effect Poisson Regressions on Complications in Acute Care Units

	 
	(1)
	(2)
	(3)
	(4)
	(5)

	 
	Pressure Ulcer
	Pressure Ulcera
	Failure to rescue
	Infections
	Post-operative PE/DVTb

	
	
	
	
	
	

	Nursing  hours per patient day
	-0.0462
	-0.0743*
	0.0836
	-0.0838
	-0.2027**

	 
	(0.0298)
	(0.0429)
	(0.0739)
	(0.0644)
	(0.0925)

	(Nursing_hours per patient day)2
	.0019*
	0.0032***
	-0.0046
	0.0022
	0.0087*

	 
	(.0011)
	(0.0012)
	(0.0039)
	(0.0030)
	(0.0043)

	LPN hours / total nursing hours
	-.0044
	.0077
	0.0010
	-0.0121
	0.0130

	 
	(0.0037)
	(0.0065)
	(0.0057)
	(0.0082)
	(0.0105)

	UAP hours / total nursing hours
	.0086***
	0.0132***
	0.0144***
	-0.0036
	0.0117

	 
	(0.0031)
	(0.0056)
	(0.0051)
	(0.0063)
	(0.0100)

	Contract nursing hours / total nursing hours
	0.0043
	0.0053
	0.0046
	-0.0095
	0.0047

	 
	(0.0037)
	(0.0064)
	(0.0058)
	(0.0105)
	(0.0082)

	Average RN unit tenure 
	-0.0231
	-0.0190
	-0.0347
	-0.0374
	-0.1405

	 
	(0.0322)
	(0.0471)
	(0.0472)
	(0.0702)
	(0.0966)

	Avg RN faculty tenure – avg RN unit tenure
	0.0065
	0.0010
	-0.0068
	0.0334
	0.0219

	 
	(0.0161)
	(0.0241)
	(0.0276)
	(0.0342)
	(0.0512)

	Average prior RN work experience
	0.0172
	0.0044
	-0.0558
	0.0477
	0.0851

	 
	(0.0273)
	(0.0377)
	(0.0369)
	(0.0472)
	(0.0912)

	% RN hours with BSN
	0.0001
	0.0022
	-0.0024
	-0.0070*
	-0.0012

	 
	(0.0023)
	(0.0030)
	(0.0030)
	(0.0041)
	(0.0059)

	Population at risk
	0.0151***
	0.0139***
	0.1080***
	0.0110***
	0.0141***

	 
	(0.0017)
	(0.0015)
	(0.0139)
	(0.0038)
	(0.0048)

	
	
	
	
	
	

	Observations
	11465
	4285
	11335
	10558
	4051

	Wald Chi sq
	411.26
	171.99
	390.40
	104.98
	86.87

	Significance levels:  * p<.10;  ** p<.05;  *** p<.01 
	
	
	

	All regressions include mean patient age, DRG quantiles, number of admissions, time dummies for each month, and unit fixed effects. Robust standard errors, reported in parentheses, are clustered by unit.  Dependent variable is the number of complications.

a Restricted to patients in acute medical units

b Restricted to patients in acute surgical units


	Table 10: Unit-Level Weighted Fixed Effect Poisson Regressions on Complications in Intensive Care Units

	 
	(1)
	(2)
	(3)
	(4)

	 
	Pressure Ulcer
	Failure to Rescue
	Infections
	Post-operative PE/DVT

	Nursing  hours per patient day
	0.0326
	0.0179
	-0.0613
	-0.0093

	 
	(0.0350)
	(0.0196)
	(0.0428)
	(0.0454)

	(Nursing hours  per patient day)2
	-0.0010
	-0.0006
	0.0007
	0.0001

	 
	(0.0007)
	(0.0004)
	(0.0008)
	(0.0009)

	LPN hours / total nursing hours
	-0.0253
	-0.0110
	.05020***
	-0.0140

	 
	(0.0195)
	(0.0082)
	(0.0201)
	(0.0183)

	UAP hours / total nursing hours
	0.0175**
	-0.0060
	.03320***
	0.0220***

	 
	(0.0083)
	(0.0070)
	(0.0131)
	(0.0087)

	Contract nursing hours / total nursing hours
	-0.0130
	-0.0021
	.0185
	-0.0207)*

	 
	(0.0111)
	(0.0051)
	(0.0117)
	(0.0114)

	Average RN unit tenure 
	-0.1296**
	-0.0167
	-0.4095***
	0.0425

	 
	(0.0578)
	(0.0394)
	(0.1064)
	(0.0716)

	Avg RN faculty tenure – avg RN unit tenure
	0.0459
	-0.0193
	-0.0430
	0.0484

	 
	(0.0511)
	(0.0249)
	(0.0485)
	(0.0463)

	Average prior RN work experience
	-0.0138
	-0.0202
	-0.0143
	-0.0191

	 
	(0.0315)
	(0.0157)
	(0.0518)
	(0.0326)

	% RN hours with BSN
	-0.5648***
	0.0816
	-.0013
	0.1046

	 
	(0.1902)
	(0.1417)
	(0.3635)
	(0.2107)

	Population at risk
	0.0257***
	0.1784***
	0.0321***
	0.0319***

	 
	(0.006)
	(0.0125)
	(0.0094)
	(0.0076)

	Observations
	6682
	6856
	5919
	6048

	Wald Chi sq
	128.02
	857.97
	265.24
	119.09

	Significance levels:  * p<.10;  ** p<.05;  *** p<.01
	
	

	All regressions include mean patient age, DRG quantiles, number of admissions, time dummies for each month and unit fixed effects. Robust standard errors, reported in parentheses, are clustered by unit.  Dependent variable is the number of complications. 

	



