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Summary of Research Supporting Safe Staffing Ratios, 2007
· Mortality Rates: 
· Mortality-risk rates decrease by 9 percent for ICU patients and 16 percent for surgery patients with the increase of one FTE RN per patient day. One additional nurse hour per day with a patient was associated with a 1.98 percent decrease in death rate. 

· After adjusting for patient and hospital characteristics, each additional patient per nurse was associated with a 7% increase in the likelihood of patients dying within 30 days of admission and a 7% increase in failure to rescue. (Aiken, Linda et. al., "Hospital Nurse Staffing and Patient Mortality, Nurse Burnout and Job Dissatisfaction," Journal of the American Medical Association, Vol. 288, No. 16, October 23/30, 2002, pps. 1987-1993.)
· Having a greater proportion of RNs to LPN/LVNs was shown to be associated with 6 fewer deaths per 1000 patients discharged. (Kane, Robert L., et. al., Nurse Staffing and Quality of Patient Care, Minnesota Evidence-based practice Center, AHRQ Publication No. 07-E005, March 2007)
· A study found a ten percent increase in the proportion of RNs as a percentage of total hospital staff was associated with five fewer patient deaths for every 1000 discharged patients (Tourangeau, Ann E., et. al., Nursing-Related Determinants of 30-day Mortality for Hospitalized Patients, Canadian Journal of Nursing Research, 2002, vol. 33., No. 4, 71-88.)
· Nurse staffing shortages are a factor in one out of every four unexpected hospital deaths or injuries caused by errors (Joint Commission for the Accreditation of Healthcare Organizations, 2002.)
· In a study of 2190 hospitals it was found that 10.7% of the variance in patient mortality was explained by nurse staffing ratios. .  ("A Matter of Life and Death," Modern Healthcare, Special Supplement, September 30, 2002, pps. 16-20.)
· Higher nurse-to-patient ratios were strongly associated with lower mortality rates in dedicated AIDs units.  Patient satisfaction was strongly associated with organizational control by bedside nurses. (Aiken, L.H.; Sloane, D.G.,;Lake E.T.; Sochalski, J.; and Weber A.L.  Organization and outcomes of inpatient AIDS care.  Medical Care, 37(3): 760-772, 1999.)
· Mortality rates decrease as staffing levels per occupied bed increase for registered nurses, medical residents, registered pharmacists, medical technologists and total hospital personnel. (Bond, C.A., et al.  Health care professional staffing, hospital characteristics and hospital mortality rates.  Pharmacotherapy, 19(2), 1999.)
· Hospitals with higher RN:patient ratios and a higher percentage of RNs had a lower than predicted patient mortality rates. (Aiken, L.; Smith H.; and Lake, E.T.  Lower Medicare mortality among a set of hospitals known for good nursing care.  Medical Care, 32(8): 771-787, 1994.)
· Hospitals with a higher proportion of RNs had lower severity-adjusted mortality rates. (Krakauer H.; Bailey R.C.; Skellan, K.J.; Steward J.D.; Harts A.J.; Kuhn, E.M.; and Rimm, A.A.  Evaluation of the HCFA model for the analysis of mortality following hospitalization.  Health Serv Res, 27(3): 317-35, 1992.)
· The percentage of RNs per adjusted admissions was a significant predictor of lower mortality. (Manheim, Larry M. et. al.  Regional Variations in Medicare Hospital Mortality.  Inquiry 29:55-66, Spring, 1992)
· Hospitals with a higher percentage of RNs and hospitals with a higher staffing level (measured by nurse-to-patient ratio), had lower adjusted mortality rates. (Hartz, A.J.; Krakauer, H.; Kuhn, E.M.; Young, M.; Jacobsen, S.J.; Gay, G.; Muenz, L.; Katzoff, M.; Bailey, R.C.; and Rimm, A.A.  Hospital characteristics and mortality rates.  New England Journal of Medicine, (321): 1720-25, 1989.)
· An increase of 10% of the proportion of nurses with bachelor’s degrees correlated with a 5% decrease in 30 day mortality and odds of failure to rescue. (Aiken, L.H., et. al., Education Levels of Hospital Nurses and Surgical Patient Mortality, JAMA, Volume 290, Number 12, 2003)
· Complications/Errors:
· A study of medication errors in two hospitals over a 6-month period found that nurses were responsible for intercepting 86 percent of all medication errors made by physicians, pharmacists and others involved in providing medications for patients before the error reached the patient. (Leape, L. et. al, "Systems analysis of adverse drug events."  Journal of the American Medical Association 274 (1): 35-43)
· In a study of data from eleven states, higher nurse staffing levels were related to lower instances of urinary tract infections, pneumonia, upper gastrointestinal bleeding and shock in medical patients and lower rates of “failure to rescue” in major surgery patients. (Needleman, J.; Buerhaus, P.; Mattke, S; Stewart, S.; and Zelevinsky, K. Nurse Staffing and Patient Outcomes in Hospitals. U.S. Department of Health and Human Services: February 2001.)
· More nursing hours and higher skill mix are related to lower rate of pressure ulcers, pneumonia and urinary tract infections. (Lichtig, L.K.; Knauf, R.A.; and Milholland, K.  Some impacts of nursing on acute care hospital outcomes.  J of Nursing Admin, 29(2): 25-33, 1999.)
· An ICU nurse:patient ratio of less than 1:2 during evenings was associated with increased length of stay in the hospital.  An ICU nurse:patient ratio of less than 1:2 during the day was associated with increased number of days in the ICU. (Pronovost, P.J. et.al.  Organizational characteristics of intensive care units related to outcomes of abdominal aortic surgery.  Journal of the American Medical Association, 281(14), 1999.)
· The more FTE RNs per adjusted patient day, the smaller the incidence of urinary tract infections and pneumonia after major surgery.  A significant relationship was also found between FTE RNs and thrombosis and pulmonary compromise after major surgery. (Kovner, C. and Gergen, P.J.  Nurse staffing levels and adverse events following surgery in U.S. hospitals.  Image: J of Nursing Scholarship, 30(4), 1998)
· The higher the RN skill mix (up to 87.5% RNs) the lower the incidence of adverse occurrences (medical errors, patient falls, skin breakdown, patient and family complaints, respiratory and urinary tract infections, and deaths.) (Blegen M.A.; Goode, C.J.; and Reed, L. Nurse staffing and patient outcomes.  Nursing Research, 47(1): 4350, 1998.  Also: Blegen  M.A. and Vaughn, T.  A multisite study of nurse staffing and patient occurrences.  Nursing Economics, 16(4): 96, 1998.)
· In a study of data from three states (NY, CA and MA), researchers found that as RN staffing increased, the number of patients suffering from pressure ulcers decreased.  A higher proportion of RNs was also significantly associated with lower length of stay. (American Nurses Association.  Implementing Nursing's Report Card: A Study of RN Staffing, Length of Stay and Patient Outcomes.  Washington, DC: American Nurses Publishing. 1997)
· Patients on units where staffing fell below computed requirements had higher incidences of clinical complications (infections, gastrointestinal, neurologic). (Flood, S.D. and Diers, D.  Nurse staffing, patient outcome and cost.  Nursing Management, 19(5): 34-43, 1998.  Also: Behner, K.G.; Fogg, L.; Frankenbach, J. and Roberston, S.   Nursing resource management: Analyzing the relationship between costs and quality in staffing decisions.  Health Care Management Review, 15 (4): 63-71, 1990.)
· A 2007 study examined the relation between RN staffing levels, RN contact hours, RN perception of organizational climate, hospital magnet status, and hospital profitability to incidence rates of several hospital complications of patients admitted to ICUs.  It reported that RN staffing levels are negatively correlated to rates of blood infections, ventilator-associated pneumonia, 30-day mortality, and pressure ulcers.  And all those conditions, as well as urinary tract infections, are also negatively correlated with RN contact hours.  Profitable hospitals are positively correlated to incidence rates of urinary tract infections, ventilator pneumonia, and pressure ulcers.  There was no correlation to magnet status.  Patients in hospitals where nurses’ perceived a more positive organizational climate had a slightly higher chance, 19%, of developing a blood infection, while they were 39% less likely to develop a urinary tract infection. (Stone, Patricia W., et. al., Nurse Working Conditions and Patient Safety Outcomes, Medical Care, Volume 45, Number 6, June 2007)
· An extra half hour of RN staffing per patient day reduced pneumonia in surgical patients, at most, by over 4% (Cho, S.H., et. al., The effects of nurse staffing on adverse outcomes, morbidity, mortality, and medical costs, Nursing Research, Volume 52, Number 2, 2003)
· More RN direct care time per resident day was associated with fewer complications including; pressure ulcers, hospitalizations, and UTIs.  There were less incidences of weight loss, catheterization, deterioration of daily abilities, and greater use of oral nutritional supplements. (Horn, S., et. al., RN Staffing Time and outcomes of Long-Stay Nursing Home Residences, American Journal of Nursing, 105, 2005)
· Increasing patient census and decreasing nursing hours per patient day are strongly correlated with increased nosocomial infection rates. (Archibald, L.K.; Manning, M.L.; Bell, L.M.; Banerjee, S.; and Jarvis, W.R.  Patient density, nurse-to-patient ratio and nosocomial infection risk in a pediatric intensive care unit.  Ped Infectious Dis J, 16(11): 1045-8, 1997.)
· A study of 2,470 patients who stayed at the University of Geneva Hospitals found that 23% of the 936 patients who underwent mechanical ventilation developed ventilator-associated pneumonia (VAP).  The researchers found that a high nurse-to-patient ratio was strongly associated with a decreased risk for late-onset VAP.  (Hugonnet, S., et. al., Staffing level: a determinant of late-onset ventilator-associated pneumonia, Critical Care, Volume 11, Number R80, 2007).  

· In a study of patients in a hemodialysis ward, patient to nurse ratios were divided into three groups based on patient to nurse ratio from low to high.  Patients in the high patient to nurse ratio group were 45% more likely to acquire Hepatitis C than those in the low group, and 28.2% more likely than the middle group. (Saxena, A., The Impact of Nurse Understaffing on the Transmission of Hepatitis C Virus in a Hospital-Based Hemodialysis Unit, International Journal of the Kuwait University Health Sciences Centre, Vol. 13, No. 3, 2004)

· Opinions:
· Seventy percent of radiology techs, seventy-nine percent of respiratory therapists and seventy-one percent of certified nurse assistants say that the quality of patient care is suffering because of increased workloads or poor staffing in their professions. (National Survey. Peter D. Hart Research Associates, April 2002)
· The higher the percentage of RNs, the more satisfied patients were with nursing care, pain management, education and overall care. (Moore, K.; Lynn, M.R.; McMillen, B.J.; and Evans, S.  Implementation of the ANA report card.  J of Nursing Admin, 29(6): 48-54, 1999.)
· Hospitals with better-than-predicted death rates demonstrated respect for nursing judgment wherein it was a routine policy for the unit charge nurse to cancel major elective surgery if nursing staff was inadequate. (Knaus, W.  et. al.,  An Evaluation of Outcome from Intensive Care Units in Major Medical Centers., Canadian Critical Care Nursing Journal, June/July, 1987.)
· A survey of physicians regarding RN staffing and patient care reported that Doctors think that the quality of patient care is suffering due to understaffing of RNs.  And these same doctors feel that most RN based medical errors are due to understaffing of RNs at hospitals rather than due to a fault of the nurse.(Opinion Dynamics Corporation for the Massachusetts Nurses Association, Survey of doctors concerning RN staffing and patient care, April 12, 2005)
· Working conditions affect patient care:

· ICU mortality rates were highest when the ICU staff was "overworked" as defined by the level of occupancy in the ICU and the average number of nurses per occupied bed.  The mortality rate was significantly lower in patients who were treated during times of moderate workload. (Tarnow-Mordi, W.O.; Hau, C.; Warden, A.; and Shearer, A.J.  Hospital mortality in relation to staff workload: A 4-year study in an adult intensive care unit.  The Lancet, 356(9225): 185, 2000.)
· Higher rates of patient falls occurred when nurses reported more stress and more absenteeism. (Dugan, J.; Lauer, E.; Bouquot, Z.; Dutro, B.K.; Smith, M.; and Widmeyer G.  Stressful nurses: The effect on patient outcomes.  J Nurs Care Quality, 10(3): 46-58, 1996.)
· The less satisfied nurses were with the time they had to do their work, the more likely a patient was to develop a nosocomial infection. (Moore, K.; Lynn, M.R.; McMillen, B.J.; and Evans, S.  Implementation of the ANA report card.  J of Nursing Admin, 29(6): 48-54, 1999.)
· Admission during a period with a lower regular nurse-to-patient ratio and a higher pool nurse to patient ratio was associated with increased risk for bloodstream infection.  (Robert, J.; Fridkin, S.K.; Blumberg, H.M.; Anderson, B.; White, N.; Ray, S.F.; Chan J.; and Jarvis, W.R.  The influence of the composition of the nursing staff on primary bloodstream infection rates in a surgical intensive care units.  Infection Control and Hospital Epidemiology, (21): 12-17, 2000.)
· Nurse patient ratios are 18% higher in the cities with the most unionized workforce compared with cities of the lowest levels of nurse unionization. (Lovell, V., Solving the Nursing Shortage Through Higher Wages, Washington, DC: Institute for Women’s Policy Research, http://www.iwpr.org/Publications/pdf.htm, 2006)
· This study analyzed 1999 data from a statewide survey of 8670 inpatient staff nurses at acute care hospitals.  They found that unfinished care had the strongest relationship with variation in quality of nursing care ratings.  Correlating with over 40% of the variation. (Sochalski, J., Is More Better?  The Relationship Between Nurse Staffing and the Quality of Nursing Care in Hospitals, Medical Care, Number 42, 2004)
· A study of hospital volume was used to determine if peak volume affected adverse events.  They focused on peak hospital volume because hospital census isn’t representative of the most demanding workload nurses face.  The results to this study showed a non-significant negative correlation to AEs and workload in the two suburban teaching and one of the major teaching hospitals.  However, in the other major teaching hospital they found a significant relationship which correlated increased workload with increased AEs.  This hospital was also the one with the highest daily volume.  Though it was also listed as having low patient to nurse ratios, the researchers feel it is not representative of the actual ratios since the number is not divided between wards and it was not differentiating between levels of staff and their actual interaction with patients.  They arrived at this conclusion because a 10% increase in occupancy correlated to a 15% increased risk of AEs.  A result that is strongly related to other research involving staffing and AEs.  (Weissman, J., et. al., Hospital Workload and Adverse Events, Medical Care, Volume 45, Number 5, May 2007)
· Improving patient outcomes by staffing correctly leads to lower costs:
· Statistical model shows that when nursing units are understaffed the additional costs associated with patients who develop complications are greater than the labor savings due to understaffing.  (Behner, K.G.; Fogg, L.F.; Fournier, L.C.; Frankenbach, J.T.; and Robertson, S.B.  Nursing resource management:  Analyzing the relationship between between costs and quality in staffing Decisions.  Health Care Manag Rev, 15(4): 63-71, 1990.)
· While immediate personnel costs are less with short staffing, long term costs were higher because patients with complications often stay longer in the hospital and require other expensive treatments.  (Flood, S.D. and Diers, D.  Nurse staffing, patient outcome and cost.  Nursing Management, 19(5): 34-43, 1998.)
· Institutions attempting to decrease costs through health care worker reductions may, in the final analysis, incur higher costs as a result of higher rates of nosocomial infection, longer hospital stays and use of expensive antimicrobials and increased mortality. (Archibald, L.K.; Manning, M.L.; Bell, L.M.; Banerjee, S.; and Jarvis, W.R.  Patient density, nurse-to-patient ratio and nosocomial infection risk in a pediatric intensive care unit.  Ped Infectious Dis J, 16(11): 1045-48, 1997.)
· When a cost analysis was performed on mortality data of different patient to nurse ratios from 8:1 to 4:1.  It was found that while 8:1 was the lowest cost incurred, it also had the highest mortality rate.  It was also found that while money is saved by reducing patient stay and complications there was still an associated cost increase of nurse wages.  However, they found that the increase in cost to make the ratio of 4 patients to one nurse was $136,000 per life saved.  In comparison, PAP tests cost $432,000 per life saved, and it is a widely accepted health practice. (“Improving Nurse-to-Patient Staffing Ratios as a Cost-Effective Safety Intervention,” Medical Care, Volume 43, Number 8, August 2005)

· Staffing ratios and workload limitations help recruit and retain registered nurses and other health professionals:
· Applications for registered nurse licenses in the state of California increased over 60% in the three years after passage of the nurse-patient ratio law.  (Sacramento Business Journal, 1/19/04)
· Hi-Desert Hospital in Joshua Tree, CA went from fifty percent vacancy rate in its nursing staff to one percent vacancy rate six months after establishing ratios of 1:4 on day shift and 1:5 on second shift. ("A Favorable RN-to-Patient Staffing Ratio is an Effective Recruitment Tool," Patient Care Staffing Report, October, 2001.)
· Each additional patient per nurse (above 4) is associated with a twenty-three percent increase in the odds of nurse burnout and a fifteen percent increase in the odds of job dissatisfaction. (Aiken, Linda, et. Al. "Hospital Nurse Staffing and Patient Mortality, Nurse Burnout and Job Dissatisfaction." Journal of the American Medical Association, October 23/30, 2002)
· Ninety-one percent of certified nurse assistants, seventy-eight percent of respiratory therapists and sixty-eight percent of radiology techs say that improving staffing ratios would help recruit and retain members of their profession. (Peter D. Hart Research Associates, April, 2002)
· In a national survey of nurses, eighty-three percent of respondents said that improving staffing ratios would "very effective" in improving job satisfaction, recruiting and retaining quality nurses. (Peter D. Hart Research Associates, March, 2001)
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