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Nursing Outcomes 

Research in 30 Countries

• North America (2)

• South America-Chile

• Europe (15)

• Australia

• New Zealand

• United Arab Emirates

• Asia (4)

• South Africa

• Russia

• Armenia



15 European 
Countries 

561 
representative 
hospitals

In-country 
research 
teams



Common Research Protocol 
• Nurses as informants on staffing, features of 

work environment, patient safety and quality 
through large surveys aggregated to each 
hospital

• Survey patients about their satisfaction

• Obtain actual patient outcomes for each 
organization such as mortality, length of stay

• Link survey data to patient outcomes

• Similar research in non-hospital settings



Key Findings
Lancet 2014, BMJ 2012, BMJQS 2016, JAMA 2002 & 2003, Medical Care 2014

• Each 1 patient increase in hospital nurses’ 
average workloads is associated with a 7% 
increase in risk-adjusted mortality

• Each 10% increase in proportion of hospital 
clinical nurses with bachelor’s or higher 
education is associated with a 7% decline in risk-
adjusted mortality

• Independent of nurse staffing and qualifications, 
the better the quality of work environment, the 
better patient and nurse outcomes

• Similar findings across countries with differently 
organized and resourced health care systems



Work Environment Features Associated 
with Improved Outcomes
Practice Environment Scale NWI-R

Lake, Medical Care 2018

• Resource adequacy

• Transformational leadership

– Nurse executive on institutional leadership team

• Nurse manager ability

• Physician/nurse collaboration

• “Learning Organization” culture



Work Environment Intervention
• Magnet© model operationalizes organizational 

features associated with good outcomes
– Clinician-led patient centered organizational model

– 30 years of research 

• Evidence: Robust scientific base showing better 
outcomes for patients and staff
– Lower risk adjusted mortality, higher patient 

satisfaction, lower nurse burnout, higher nurse 
retention (McHugh … Aiken, Medical Care, 2013 

– Value—better outcomes at same or lower costs 
because lower ICU use, shorter LOS, fewer 
readmissions (Silber et al., JAMA Surgery, 2016)



MAGNET4EUROPE: IMPROVING STAFF MENTAL 
HEALTH AND WELLBEING IN THE HOSPITAL 

WORKPLACE & PATIENT OUTCOMES
• Funded by EU Horizon 2020

• Co-led by KU Leuven & Penn

• Randomized trial 60+ hospitals

• Five European countries

• Redesign hospital work environments 
based on Magnet© principles

• 1:1 twinning with Magnet hospitals

• European Learning Collaborative 

• Implementing at scale to promote 
sustainability and policy support



• International Council of Nurses concludes 
there is strong and actionable evidence of 
association of nurse staffing and patient 
outcomes

• Encourages nurses and their national 
associations to take leadership in supporting 
implementation of safe nurse staffing 

Evidence-Based Safe Nurse Staffing

Aiken, International Nursing Review, 2018



Aiken et al., Lancet, 2014



Deaths are significantly lower in European 
hospitals with better nurse staffing and more 

bachelor’s educated nurses
Aiken et al. The Lancet, 2014

▪ Every 1 patient increase in average hospital nurse’s 
workload is associated with 7% higher mortality

▪ Every 10% increase in bachelor’s educated RNs is 
associated with 7% lower risk adjusted mortality

▪ If all hospitals in the 9 European countries in this 
analysis had at least 60% bachelor’s nurses and 
nurse workloads of no more than 6 patients each, 
more than 3500 deaths a year might be prevented  



Evidence: Lower hospital patient to 
nurse ratios are associated with 
• Lower risk adjusted mortality

• Fewer readmissions

• Shorter length of stay

• Fewer ICU Admissions

• Fewer healthcare associated infections

• Fewer falls and pressure ulcers

• Greater patient satisfaction

• Greater nurse job satisfaction, less 
burnout, greater intent to stay

See Griffiths et al., Nurse staffing and patient outcomes: Strengths and limitations of the 
evidence to inform policy and practice. Intl J Nurs Stud 2016;63:213-225.



Nurse Staffing Policy Interventions 
Are Becoming More Common

• Victoria, AU in 2000 

• California, US in 2004   

• Last 5 years:

– Wales, UK

– Scotland, UK

– Ireland

– Queensland, AU 

• Other jurisdictions considering:  More US 
states, Korea, Chile



Nurse Staffing Improves Substantially in 
California Hospitals after Legislation



Nurse staffing mandates in California 
benefited patients

440 
Surgical patient deaths avoided in California in 

first 3 years following ratio implementation

• Penn research found no unintended adverse 
outcomes of staffing mandates and estimated…



Queensland AU: 
Exemplary Policy Process

• July 2016, Queensland Health implemented  
nurse-to-patient ratios in 27 public hospitals  

• Ratios specify an average of 1:4 on 
morning/afternoon and 1:7 on night shifts in 
acute adult medical-surgical wards

• Prospective external evaluation with data 
collection and linked patient outcomes before 
and after implementation



Queensland AU before ratios: Variation in hospital 
patient to nurse ratios with mortality differences 

Adult medical-surgical patients per nurse by facility

Center for Health Outcomes and Policy Research, University of Pennsylvania



Public benefits of nurse staffing 
improvements in Queensland first 2 years

Center for Health Outcomes and Policy Research, University of Pennsylvania

145 
Deaths avoided 

255
Readmissions avoided 

Estimated cost savings $2.2 million (USD)

29,222
Hospital days avoided

Estimated cost savings $20 million (USD)



Chile: Large variation in hospital nurse 
staffing associated with mortality
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Number of New Nurses and Estimated 

Salary Cost Needed to Implement Nurse 

Staffing Standard by Different Ratios

• Not necessary to legislate ideal ratio

• 12:1 would require addition of 700 nurses at 
cost of $20 million USD 

• 10:1 would require 1000 nurses at cost of $34 
million USD annually

• Chile graduated 5,314 nurses in 2016 so the 
supply is adequate under all scenarios  



Annual Costs of Patient-to-Nurse Ratio 

Improvements Less Projected Savings 

from Avoided Readmissions, Chile

Ratio
Patient-to-Nurse

Est. Additional Staff 
Costs

(in millions USD)

Savings from  
Readmissions 

Avoided
(in millions USD)

Net Cost*
(in millions USD)

14 $11.0 $6.0 $5.0

12 $19.7 $10.0 $9.7

10 $34.3 $15.5 $18.8

8 $58.9 $21.6 $37.3



Predicted Length of Stay by Nurse 

Staffing Ratios, Surgery, Chile

PT/RN 
Ratios

Mean 
LOS

Total Days Avoided 
Annually -

All Public Hospitals

Estimated 
Savings 

in Millions 
(USD)

15 9.97 3,165 2

14 9.83 14,272 9

13 9.68 26,860 17

12 9.50 42,187 27

11 9.27 61,201 39

10 9.01 82,761 53

9 8.76 104,271 67



Conclusion: Safe Nurse
Staffing Interventions Save Lives and Money

• Evidence suggests safe nurse staffing 
standards improve patient & nurse outcomes

• Savings from avoided readmissions, shorter 
length of stay, lower ICU use, lower nurse 
turnover finance improved nurse staffing

• Bed productivity is improved resulting in need 
for fewer hospital beds



Value of Nurses

• USA has largely private health care and a 
relatively unfettered free market

• Market value of nurses has risen significantly
– high demand for nurses
– expanding roles and responsibilities
– good compensation 
– nursing a top career choice
– no nurse shortage; graduating 170,000 every year

• Free market response is further evidence of 
value of professional nurses in today’s 
healthcare 


