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Summary of the Article
Purpose:  The purpose of this study was to examine the relationship between mortality and day-to-day, shift-to-shift variations in unit level staffing in one hospital with lower-than-expected mortality and high average staffing.  The study also analyzed mortality and the effect of patient turnover, defined as the admissions, discharges and transfers.

Sample:  The study was conducted using data from 2003 through 2006 for a tertiary academic medical center with Magnet® status and recognized for high quality.  Pediatric, labor and delivery, behavioral health and inpatient rehabilitation units were excluded.  The remaining 43 units were classified by type (e.g. intensive care) and service type (medical or surgical).  Data obtained included patient census, admissions, transfers and discharges, and staffing levels for each nursing shift.  There were 197,961 admissions for which each patient’s record was obtained to identify which unit the patient was located on. This was then merged with unit characteristics and staffing data for each shift.  This process resulted in 3,227,457 separate records for analysis.

Measures:  Inpatient mortality was the outcome measured.  RN staffing was considered to be below-target if it was 8 hours or more below the target for a shift.  A commercial patient-classification system used by the hospital determined target staffing for each shift on each unit.  An eight hour block of time was considered to be a shift.  Patient turnover, admissions, discharges (excluding deaths) and transfers, was considered to be high if the rate of turnover for a specific unit was equal to or greater than one standard deviation from the average turnover for that unit.  Unit and shift measures included the unit and unit type to which the patient was admitted and if the admission was on day, evening or night shift.  Patient level measures were used to adjust for the risk of death.  These included age, sex, payment source, type of admission, whether the patient was a local resident or out-of-area referral and the presence of co-existing conditions.

Analysis:    Statistical analysis was conducted to determine the association between mortality and nurse staffing and mortality and patient turnover.

Key Findings:  Staffing that was 8 or more hours below target occurred in 15.9% of all shifts.  Below target staffing occurred more often in the critical care units (19.4% of shifts) than step down units (18.7% of shifts) or general units (14% of shifts).  Higher patient turnover occurred on 6.9% of shifts however the proportion was 14.9% on day shifts, 5.6% on evening shifts and 0.2% on night shifts.  The risk of death increased 2% each time a patient was exposed to shifts with below target RN staffing. The average patient in the study was exposed to three nursing shifts with below target staffing resulting in a 6% higher risk of mortality than patients with no exposure to below target staffing.  The risk of mortality was 4% higher when a patient was exposed to a high-turnover shift.

Discussion:  This study accounted for weaknesses in prior studies that analyzed average staffing over a long time period without accounting for specific patient needs using a hospital specific model of staffing.  This study used a Magnet hospital recognized for its high quality care, low mortality rates and high nurse staffing, meeting its staffing targets over 85% of the time.  These factors make it unlikely that the increased mortality is related to general quality problems. Both staffing and patient turnover are factors related to patient mortality.

Implications for Hospitals:  Each hospital needs a flexible system to determine appropriate nurse staffing for each unit and for each shift based on patients’ needs.  Staffing needs to account not just for patient acuity and census but also for patient turnover.  Nurses, hospital leaders and physicians need to engage in dialogue about how to assure that resources are allocated to provide adequate staffing.

Implications for Policy Makers:  The study ends debate about whether nurse staffing levels have a significant effect on patient outcomes.  Policymakers should focus attention on how to use payment systems to reward hospitals’ efforts to assure adequate staffing.
