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Terminology

RN = Registered Nurse
PN = Licensed Professional Nurse
UJUAP = Unlicensed Assistive Personnel

Skill Mix = Combination of total nurse
staffing across RN, LPN, and UAPs.

" HPPD = Nursing Hours Per Patient Day

—i.e. ratio 1 nurse to 4 patients over 24 hours
is an HPPD of 6

" LOS = Length of Stay




Staffing and Safety

= National awareness for high-quality, safe care in hospitals

= Nurse staffing ratios linked to patient outcomes:

Mortality

“Failure to rescue”

Length of stay

Readmissions

Healthcare associated infections

= How is staffing tied to patient safety?

Errors of omission/missed care due to inadequate time and resources

® Not ambulating or turning a patient at prescribed times due to
competing clinical priorities

" |Insufficient teaching or discharge planning
" |neffective team communication or documentation



Limitations to this Body of Research

Can we understand the true magnitude of the relationship between nurse
staffing and patient outcomes?

- Imperfect controls for patient acuity

"  Shift-specific and unit-specific effects
— Aggregation: Year versus shift

— Estimates based on one shift or on typical staffing and then extrapolating
across multiple shifts

— Aggregation of entire hospital’s data (versus unit by unit)
- Incomplete control for other healthcare providers

" Smaller studies have used unit- and shift-specific longitudinal or panel data,
and control for factors such as patient acuity, shift type, day of the week,
and staffing mix.



= How do data aggregation and different estimation
methods affect estimates of the magnitude of the
relationship between nurse staffing and patient
outcomes?

1. Month vs. Year
2. Acute care vs. ICU vs. entire hospital
3. Fixed effects vs. no fixed effects

" Control for unobserved heterogeneity
between units over time.

Hypothesis: Disaggregation and fixed effects are more
accurate.

= Recent finding that exposure to shifts with
inadequate staffing is associated with worse patient
outcomes; aggregation of data masks shifts where
staffing levels were below target.

= Unit work environment is associated with patient
outcomes and with levels of nurse burnout.




Methods

Retrospective VA acute care or ICU 215 ICUs
observational study patients 438 acute care units
using panel data i
OctoberbZ, 2002 Encompassing 143
September 30, VA facilities.

2006.



Data Sources

= Patient Data

e Admission-level discharge abstracts
e Time present on each unit

e |CD diagnoses and procedure codes
e DRG for each unit

Labor data: DSS (Decision Support System)

e Hours worked
e Type of nursing labor (RN/LPN/UAP/Contract Nurse).




Variables

Predictor Variable

e HPPD, separated by type of nursing staff
Outcome Variable

e Residual log LOS.
e Difference between observed and expected LOS.
» Observed LOS based on Medicare are median LOS by DRG.
» Log used to control for extreme outliers.

> Residual used to control for reverse causality (i.e. patient acuity determining) staffing

e Patient age

e Elixhauser comorbidity index
e Surgical DRG at admission.

e Unit tenure
e Facility tenure
e Work experience
10



Exclusion Criteria

Units with less than 100 patient days

HPPD <12 or >48 for ICUs; <3 and >15 acute care units.

Monthly observations with incomplete data (1-2% of observations).

Administrative nurses

Nurses who performed non-direct patient care activities



Analysis

Descriptive statistics

for unit-level staffing & Month/year
characteristics

characteristics

e Month/year

Multivariate
ordinary least e Acute care/ICU/hospital

squares regression  EREENEN effects/non fixed effect
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Overall Sample (n=1,586,991)

Standard
Deviation

Mean

Length of Stay 6.08 8.91

Age 65.72 12.68

Elixhauser 1.45 1.09

ICUs! (n=422,754)

Length of Stay 6.48

Age 65.45

Elixhauser 1.43

Minimum

Maximum

Standard
Deviation
Between
1.72

2.21

0.25

Standard
Deviation
Within
8.80
12.51
1.07

Acute Care Units (n=1,207,935)

Length of Stay [N 7.55

Age 65.68 12.85

Elixhauser 1.44 1.07




Annual Nursing HPPD
Mean Standard Deviation Minimum Maximum

Overall Hospital 11.79 5.82 2.55 42.97
18.45 3.72 12.55 42.97
T s.02 2.40 2.55 22.06

Monthly, Unit-Level Staffing

Overall Hospital

12.66 6.03 2.11

RN HPPD 10.21 7.06 0.65 47.63

LPN3 0.14 0.15 0 0.77

%UAP 0.11 0 0.60
ICUs
RN HPPD 3.88 12.01 47.63
% LPN3 0.01 0.04 0 0.04
% UAP 0.04 0 0.43
Acute Care

“ 10.47 5.27 2.11 54.17
RN HPPD 7.51 5.86 0.65 41.72
% LPN3 0.19 0.15 0 0.77

I UAP 0.13 0.12 0 0.60 I



How Different Levels of Data Aggregation Affect the Estimates of the
Effect of Nurse Staffing on Patient Length of Stay (With robust standard
errors but without fixed effects)

Acute Acute Year ICUs® Month | ICUs! Year Hospital Hospital Year
Month N=1,159,709 N=412,114 N=419,764 Month? N=1,593,294

N=1,157,95 N=1,593,29
) 4
Nursing Hours Per -0.030*** -0.015%*** -0.009*** -0.006***  -0.017*** -0.007
Patient Day (RN) (0.001) (0.003) (0.001) (0.002) (0.002) (0.005)

Percent of Nursing 0.076** 0.029 0.278** 0.239 0.370 0.144
Hours Provided by (0.034) (0.072) (0.138) (0.216) (0.056) (0.156)
LPNs

Percent of Nursing 0.217%** 0.250%*** 0.211%** 0.172 0.210%** 0.3471%**
Hours Provided by (0.034) (0.069) (0.090) (0.172) (0.062) (0.122)
Unlicensed Assistive

Personnel

Percent of Nursing 0.340%** s 0.143* 0.111 0.260%** 0.270%*
Hours Provided by (0.041) 0('380483) (0.085) (0.141) (0.049) (0.132)
Contract Nurses '

0.121 0.121 0.144 0.142 0.126 0.124



How Different Levels of Data Aggregation Affect the Estimates of the Effect
of Nurse Staffing on Patient Length of Stay (With robust standard errors and
with fixed effects)

Acute Acute Year | ICUs! Month | ICUs! Year | Hospital | Hospital Year
Month N=1,159,709 N=412,114 | N=419,764 Month! N=1,593,294

N=1,157,95 N=1,593,2
) 94
Nursing Hours Per -0.030*** -0.013*** -0.009*** -0.006***  -0.015*** -0.005
Patient Day (RN) (0.002) (0.004) (0.001) (0.002) (0.002) (0.005)

Percent of Nursing 0.028 -0.025 0.112 0.219 -0.195%** 0.024
Hours Provided by (0.044) (0.083) (0.204) (0.224) (0.063) (0.188)
LPNs?

Percent of Nursing 0.172%** 0.219%** 0.146 0.148 0.058 0.272**
Hours Provided by (0.041) (0.077) (0.099) (0.178) (0.063) (0.128)
unlicensed assistive

personnel

Percent of Nursing 0.356*** 0.276*** 0.078 0.082 0.199*** 0.255*
Hours Provided by (0.044) (0.088) (0.091) (0.143) (0.049) (0.132)
Contract Nurses




Discussion

N

Aggregation Over Time

Attenuation bias may influence
results to the level that the null
of no association cannot be
rejected.

More discrete time periods of
analysis (month, day, or shift)
can capture otherwise
unobserved variation, such as
changes in work environment or
seasonal changes.

.

Aggregation Across Units

Hospital-wide data may not
actually reflect workload, hours
of direct care, and patient
turnover.

Controls for Unobserved
Heterogeneity

Adding fixed effects to the
statistical model can be used to
attempt to account for hidden
variability, such as hospital level
of acuity, patient turnover, and
unit culture, which may be
difficult or impossible to
measure.
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Limitations

Nursing hours were measured by hours
worked, rather than hours of direct patient
care.

Fixed effects may not fully account for the
unknowable differences between units and
hospitals.

Generalizability limited outside the VA.

Over or underestimating the effect of
contract nurses.




Conclusion

More objective measurement and
estimation may:

\/ .
%* more accurately explain the

magnitude of the relationship
between nurse staffing and patient
outcomes.

%* better support policies aimed at

ensuring appropriate nurse staffing
in hospitals and healthcare systems
to improve quality of patient care.

L)
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Overview of VA Data Sources
That Can Be Used to Determine
Nurse Staffing

Very brief overview, with comments about
some of the strengths and limitations.




Nurse Staffing Data Sources in VA

" Managerial Cost Accounting (MCA,
formerly DSS) National Data Extracts
(NDEs)

—Account Level Budgeter (ALB) NDE.
Provides monthly total nursing labor
hours, by labor type (RN, LPN/LVN, Aide,
Contract) and ALB cost center. Inpatient
nursing units have separate costs centers

by type of unit.



Nurse Staffing Data Sources in VA

" PAID

—VA Payroll data — Provides work hours by
pay period for individual nurses, including
overtime hours and night/weekend
premium hours.

—Time and Leave Unit (TLU) can be used to
identify assigned work unit. Restricted to
Federal employees (no contract nurses)




Nurse Staffing Data Sources in VA

® Bar Coded Medication Administraction
(BCMA) Data

—BCMA data records the date and time that
a specific medication was administered to
a specific patient. Includes ID of nurse
administering medication. Can be used to
identify the nurses working each shift.
Limitation; doesn’t work for units that use
subset of nurses to administer
medications.



Nurse Staffing Data Sources in VA

" Managerial Cost Accounting (MCA,
formerly DSS) National Data Extracts
(NDEs)

—Account Level Budgeter (ALB) NDE.
Provides monthly total nursing labor
hours, by labor type (RN, LPN/LVN, Aide,
Contract) and ALB cost center. Inpatient
nursing units have separate costs centers

by type of unit.
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