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Nurses play a critical role in ensuring patient safety and quality care while providing care 

to patients in various settings including hospitals.1 Numerous studies have shown that hospitals 
in which nurses care for fewer patients each have  better patient outcomes including  lower 
mortality rates for patients, lower readmission rates, and shorter length of stay (LOS).2–5 The 
benefit of better staffing also extends to nurses. Hospitals with better nurse staffing have lower 
rates of nurse burnout,  less job dissatisfaction, and nurses are less likely to intend to leave their 
employer.6,7  

 California is the only state to have enacted minimum staffing ratio requirements for 
hospital nurses.8 Since the implementation  of staffing ratio legislation in 2004, patient outcomes 
such as mortality and failure-to-rescue improved in California hospitals.8,9 In Pennsylvania, 
legislation to mandate patient-to-nurse staffing ratios is being debated.10 A 4:1 patient-per-nurse 
ratio in medical-surgical units is being proposed. The Center for Health Outcomes and Policy 
Research has studied the outcomes of nurse staffing variation in Pennsylvania hospitals for 30 
years providing a wealth of information to inform whether the pending legislation is needed and 
whether it is likely to be in the public’s interest.   
 
Methods 
Study Design and Data 
 Data were obtained from multiple sources including a NIH-funded CHOPR survey of a 
30% random sample of all RNs in Pennsylvania in 2016 linked with the 2016 American Hospital 
Association (AHA) Annual Survey, and patient outcomes from the 2016 Pennsylvania Health 
Care Cost Containment Council (PHC4) database on hospital patient discharge data.  

The AHA Annual Survey included information on hospital characteristics such as size, 
teaching status, and technology availability. The PHC4, which collected hospital discharge data 
on all inpatient admissions, was used to identify patients who were discharged from 
Pennsylvania hospitals in 2016. Nurse surveys included details about the name of the employing 
hospital, unit assignment (e.g., medical, and surgical), and patient-to-registered nurse (RN) 
staffing assignment during their most recent shift worked. The name of surveyed nurses’ 
employing hospital and the type of unit each nurse worked on allowed us to create hospital-level 
measures of actual  patient-to-nurse staffing ratios from responses of RNs working in the same 
hospitals. Further details about the methodology are discussed elsewhere.11,4 
Sample 
 Inpatients aged 65 to 99 years who had an admission for medical or surgical reasons were 
included in this analysis. We excluded outpatients, labor and delivery, and psychiatric patients as 
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well as patients receiving palliative care or with Do Not Resuscitate (DNR) orders. The sample 
of hospitals included 115 adult non-federal acute care hospitals in Pennsylvania.  
Measures 
 Patient-to-nurse staffing ratio was the independent variable for our study. As part of the survey, 
RNs were asked how many patients and RNs providing direct care were on their unit on their last 
shift.  The ratios of patients to nurses reported by direct-care medical-surgical RNs during their 
last shift were aggregated within hospitals. This yields a superior measure of actual staffing 
levels than other sources of nurse staffing information.2  
 Patient outcomes, derived from PHC4 data, included in-hospital mortality, length of stay 
(LOS), and readmissions within 30 days of discharge. In-hospital mortality was defined as a 
death occurring during the first 30 days of the hospitalization. LOS is the patient’s length of stay 
in the hospital and excluded patients transferred from other acute hospitals as well as long-term 
patients with LOS of more than 30 days. Readmissions were restricted to the first admission 
within the period to avoid double counting and are defined as a hospital admission occurring 
within 30 days from discharge from the index hospitalization among patients who were 
discharged alive.  

Covariates. We controlled for variables including information on patient and hospital 
characteristics. Patient characteristics included age, sex, transfer status, 28 Elixhauser 
comorbidities, and dummy variables for each surgical or medical diagnostic-related group 
(DRG). Hospital characteristics including size, teaching status, and technology status were 
obtained from AHA Annual Survey. Hospital size was defined by the number of licensed beds 
(small ≤100 beds; medium 101–250 beds; large >250 beds). Teaching status was based on the 
ratio of medical residents or fellows to hospital beds (nonteaching, no medical trainees; minor 
teaching, 0–4 per bed; major teaching, ≥4 per bed). High-technology hospitals were defined as 
hospitals that performed major organ transplants and/or open-heart surgery. The region of 
hospitals was also obtained from AHA Annual Survey, and the variable was categorized as 
metro, micro, and rural. 

Data Analyses.  We calculated the descriptive statistics, including the frequency, mean, 
and standard deviation patient characteristics (i.e., age, sex, transfer status, 28 Elixhauser 
comorbidities, and patient outcomes) across medical and surgical patient categories. We also 
calculated descriptive analyses for hospital characteristics (i.e., size, teaching status, technology 
status, and region) and across groups of hospitals with different staffing levels (i.e., above 4:1 
and above 5:1 patient-to-nurse  
 
Results 
 There were 115 Pennsylvania hospitals with all 3 required sources of information. The 
average medical-surgical staffing ratios ranged across hospitals from 3.25 to 11 patients per 
nurse. Exhibit 1 shows hospital characteristics across different staffing levels (i.e., above 4:1 and 
above 5:1 patient-to-nurse staffing ratios). About 39% of the hospitals had 250 beds or more, 
16% were major teaching hospitals, and 44% of hospitals were characterized as low-technology 
hospitals. In addition, 4% of the study hospitals were rural. Our staffing findings show that 110 
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hospitals or 96% of PA hospitals are staffing worse than the proposed 1:4 minimum ratio 
proposed in PA HB106.  If the minimum ratio was 1:5, 67 hospitals or 58% of hospitals are 
staffed worse than the required minimum.    

Exhibit 2 shows patient characteristics and outcomes.  Almost 55% of the patients were 
female, and 6% of the patients were transferred. The most common comorbidities were 
hypertension (72%), fluid and electronic disorders (32%), diabetes without complications (25%), 
and chronic pulmonary disease (24%). The same percentage of medical and surgical patients 
(3%) died in the hospital within 30 days of admission. About 13% of the medical patients and 
9% of surgical patients were readmitted within 30 days. The average LOS, excluding patients 
who died, were transferred or stayed beyond 60 days, was 4.68 days (SD = 3.61) for medical 
patients and 5.34 days on average for surgical patients (SD = 4.63).  
 Exhibit 3 shows the findings of our unadjusted and adjusted regression models. After 
adjusting for hospital and patient characteristics, the odds of in-hospital mortality for each patient 
increased by a factor of 1.07 (or 7%) for each additional medical patient (OR 1.07, 95% CI 1.01 - 
1.14; p = .034) and by a factor of 1.08 (or 8%) for each additional surgical patient (OR 1.08, 95% 
CI 1.01 - 1.14; p = .024) added to the average nurse’s workload. For the adjusted 30-day 
readmission outcomes, we also found similar findings. The odds of 30-day readmission for each 
patient increased by a factor of 1.02 (or 2%) for each additional medical patient (OR 1.02, 95% 
CI 1.00 - 1.04; p = .015) and by a factor of 1.04 (or 4%) for each additional surgical patient (OR 
1.04, 95% CI 1.01 - 1.07; p = .023) added to the average nurse’s workload. Lastly, for LOS-
adjusted models, we found significant findings for only medical patients. The odds of staying in 
the hospital a day longer for medical patients increased by a factor of 1.02 (or 2%) for each 
additional patient in the nurse’s workload (IRR 1.02, 95% CI 1.02 - 1.04, p = .035). 

Exhibit 4 shows the adjusted effects to estimate the number of lives that would have been 
saved and the amount of money that might have been saved by hospitals from shorter LOS and 
avoided readmissions, if medical-surgical staffing had been 4:1. We estimated that at least  1,162 
deaths annually could have been avoided in Pennsylvania hospitals for the 4:1 staffing ratio and 
459 deaths if medical-surgical staffing had been 5:1. Improving staffing ratios to the 4:1 ratio 
was projected to reduce 30-day readmission by 775 and by 306 cases if the ratio were 5:1. In 
addition, improving patient per nurse staffing to 4:1 was estimated to reduce patient LOS by over 
approximately 39,969 days and by 14,146 days for a 5:1 ratio. The LOS reduction would 
collectively save Pennsylvania hospitals over $93 million per year if medical-surgical staffing 
had been 4:1 and over $33 million per year for the 5:1 ratio.  
 
Discussion 

Our study demonstrates that patient-to-nurse staffing ratios on medical-surgical units vary 
widely across 115 adult non-federal acute care hospitals in Pennsylvania. The average medical-
surgical nurse provides care to 5.6 patients, and nurses’ workloads range across hospitals from 
3.3 patients per nurse to as many as 11.0.  We found each additional patient added to a nurse’s 
workload was significantly associated with higher odds of in-hospital mortality, 30-day 
readmission, among medical-surgical patients, and longer LOS among medical patients.  
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If all Pennsylvania hospitals were staffed in medical and surgical units at the proposed 
rate in pending legislation, a conservative estimate of the number of hospital deaths avoided 
annually is 1,162 avoided deaths. This is a conservation estimate as this analysis looks only at 
lower odds of death among elderly patients and patients of all ages in hospitals are at higher risk 
of death when nurses care for more than 4 patients each. Moreover, improving staffing ratios 
could reduce patient LOS by approximately 39,969 days. The cost projection was based on 
Kaiser Family Foundation estimates for the year 2016 in Pennsylvania. Based on their estimates 
the hospital-adjusted expenses per inpatient day was $2,332 per patient. The LOS reduction 
would collectively save Pennsylvania hospitals over $93 million per year if medical-surgical 
staffing had been 4:1. Even though the proposed legislation is aiming for a 4:1 ratio, the 
estimates for avoidable deaths and cost savings at a ratio of no greater than 5 patients per nurse 
are also substantial.  

The cost analysis does not include nurse burnout and turnover that are due to hospital 
understaffing. In a previously published paper on nurse staffing in Illinois hospitals, we showed 
that hospital understaffing is associated with poor nurse outcomes including burnout, job 
dissatisfaction, and intent to leave.7 Nurse burnout has been linked with worse patient outcomes 
including mortality and longer LOS.14 Research shows that a poor work environment is 
associated with burnout among nurses, ultimately influencing their decision to leave their 
jobs.14,16 Turnover of nurses is costly for hospitals as replacing a single bedside nurse can cost 
$88,000.15  
 
Conclusions 

Nurse staffing on medical and surgical units in Pennsylvania hospitals averaged 5.6 
patients per nurse and ranged from 3.3 patients per nurse to as many as 11 patients per nurse. 
This large variation in nurse staffing among Pennsylvania hospitals is associated with adverse 
outcomes for patients, nurses, and the financial health of hospitals. Few Pennsylvania hospitals 
are currently meeting the minimum nurse staffing levels which would be required by the 
proposed legislation. We found that each additional patient in a nurses’ workload was associated 
with 16% higher odds of death and longer lengths of stay. If Pennsylvania hospitals staffed 
medical and surgical units at the ratio proposed in the legislation, we project over a thousand 
hospital deaths a year would be avoided each year and patients would experience shorter lengths 
of stay resulting in hundreds of millions of dollars in cost-savings for hospitals that would offset 
the costs necessary to hire additional nurses. These results present strong scientific evidence that 
the proposed ratio legislation is in the public’s interest.  
 
 
 
 

 
 

  



A Policy Evaluation of Proposed Pennsylvania Hospital Nurse Staffing Legislation (continued) 

 

5 
 

 

References 
 
1.  Phillips J, Malliaris AP. Nursing and Patient Safety. Agency Healthc Res Qual. Published 

online 2021:1-10. https://psnet.ahrq.gov/primer/nursing-and-patient-safety#:~:text=The 
causal relationship between nurse errors while providing routine care. 

2.  Shen YC. The effect of hospital ownership choice on patient outcomes after treatment for 
acute myocardial infarction. J Health Econ. 2002;21(5):901-922. doi:10.1016/S0167-
6296(02)00058-9 

3.  Aiken LH, Sloane DM, Bruyneel L, Van den Heede K, Griffiths P, Busse R, Diomidous M, 
Kinnunen J, Kozka M, Lesaffre E, McHugh MD, Moreno-Casbas MT, Rafferty AM, 
Schwendimann R, Tishelman C, van Achterberg T, Sermeus W. 2014. Association of nurse 
staffing and education with hospital mortality in 9 European countries. The Lancet 383:1824-30. 

4.  Sloane DM, Smith HL, McHugh MD, Aiken LH. Effect of Changes in Hospital Nursing 
Resources on Improvements in Patient Safety and Quality of Care. Med Care. 
2018;56(12):1001-1008. doi:10.1097/MLR.0000000000001002 

5.  French R, McHugh MD, Aiken LH, Compton P, Meghani SH, Brooks Carthon JM. 
Nursing Resources Linked to Postsurgical Outcomes for Patients With Opioid Use 
Disorder. Ann Surg Open. 2022;3(3):e185. doi:10.1097/as9.0000000000000185 

6.  Aiken LH, Clarke SP, Sloane DM, Sochalski J, Silber JH. Hospital nurse staffing and 
patient mortality, nurse burnout, and job dissatisfaction. J Am Med Assoc. 
2002;288(16):1987-1993. doi:10.1001/jama.288.16.1987 

7.  Lasater KB, Aiken LH, Sloane DM, et al. Chronic hospital nurse understaffing meets 
COVID-19: An observational study. BMJ Qual Saf. 2021;30(8):639-647. 
doi:10.1136/bmjqs-2020-011512 

8.  Aiken LH, Sloane DM, Cimiotti JP, et al. Implications of the california nurse staffing 
mandate for other states. Health Serv Res. 2010;45(4):904-921. doi:10.1111/j.1475-
6773.2010.01114.x 

9.  Mark BA, Harless DW, Spetz J, Reiter KL, Pink GH. California’s minimum nurse staffing 
legislation: Results from a natural experiment. Health Serv Res. 2013;48(2 PART1):435-
454. doi:10.1111/j.1475-6773.2012.01465.x 

10.  No. HB, 106. THE GENERAL ASSEMBLY OF PENNSYLVANIA. 1988;6(4):193. 
http://ezproxy.stir.ac.uk/login?url=http://search.ebscohost.com/login.aspx?direct=true&db
=asx&AN=12191663&site=eds-live 

11.  Lasater KB, Jarrín OF, Aiken LH, McHugh MD, Sloane DM, Smith HL. A Methodology 
for Studying Organizational Performance: A Multistate Survey of Front-line Providers. 
Med Care. 2019;57(9):742-749. doi:10.1097/MLR.0000000000001167 

12.  Lasater KB, Sloane DM, McHugh MD, et al. Evaluation of hospital nurse-to-patient 
staffing ratios and sepsis bundles on patient outcomes. Am J Infect Control. 
2021;49(7):868-873. doi:10.1016/j.ajic.2020.12.002 



A Policy Evaluation of Proposed Pennsylvania Hospital Nurse Staffing Legislation (continued) 

 

6 
 

 

13.  Lasater KB, Aiken LH, Sloane DM, et al. Is Hospital Nurse Staffing Legislation in the 
Public’s Interest?: An Observational Study in New York State. Med Care. 
2021;59(5):444-450. doi:10.1097/MLR.0000000000001519 

14.  Schlak AE, Aiken LH, Chittams J, Poghosyan L, McHugh M. Leveraging the work 
environment to minimize the negative impact of nurse burnout on patient outcomes. Int J 
Environ Res Public Health. 2021;18(2):1-15. doi:10.3390/ijerph18020610 

15.  Li Y, Jones CB. A literature review of nursing turnover costs. J Nurs Manag. 
2013;21(3):405-418. doi:10.1111/j.1365-2834.2012.01411.x 

16.  Ulrich BT, Buerhaus PI, Donelan K, Norman L, Dittus R. Magnet status and registered 
nurse views of the work environment and nursing as a career. J Nurs Adm. 
2007;37(5):212-220. doi:10.1097/01.NNA.0000269745.24889.c6 

17.  McHugh MD, Aiken LH, Sloane DM, Windsor C, Yates P. 2021. Nurse staffing and patient 
mortality, readmissions, and length of stay: a prospective study of the effects of nurse-to-patient 
ratio legislation in a panel of hospitals. The Lancet. May 11, 2021: https://doi.org/10.1016/S0140-
6736(21)00768-6  

18.  Lasater KB, Aiken LH, Sloane D, et al. Patient outcomes and cost savings associated with 
hospital safe nurse staffing legislation: An observational study. BMJ Open. 2021;11(12):1-
8. doi:10.1136/bmjopen-2021-052899 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://doi.org/10.1016/S0140-6736(21)00768-6
https://doi.org/10.1016/S0140-6736(21)00768-6


A Policy Evaluation of Proposed Pennsylvania Hospital Nurse Staffing Legislation (continued) 

 

7 
 

 

Exhibit 1 
Characteristics of the 114 Pennsylvania Hospitals  

 Total hospitals 
(n =114) 

Above 4:1 Staffing 
Ratio 

(n = 110) 

Above 5:1 Staffing 
Ratio 

(n = 67) 

  (n) % Mean (SD)  (n) % Mean (SD)  (n) % Mean (SD) 

Total 115 (100) 5.58 (1.40) 110 (96) 5.67 (1.37) 67 (58) 6.33 (1.38) 

Hospital size 

=< 100 beds 16 (14) 6.31 (1.47) 16 (100) 6.31 (1.47) 12 (75) 6.83 (1.32) 

101-250 beds 54 (46) 5.83 (1.53) 52 (96) 5.91 (1.49) 37 (69) 6.40 (1.52) 

>250 beds 45 (39) 5.02 (0.96) 42 (93) 5.11 (0.94) 18 (40) 5.86 (0.98) 

Teaching status       

Nonteaching 52 (46) 5.82 (1.28) 52 (100) 5.82 (1.28) 35 (67) 6.33 (1.28) 

Minor teaching 45 (39) 5.62 (1.62) 43 (96) 5.72 (1.60) 25 (56) 6.56 (1.63) 

Major teaching 18 (16) 4.79 (0.68) 15 (83) 4.99 (0.56) 7 (39) 5.51 (0.18) 

Technology       

Low  50 (44) 6.12 (1.51) 50 (100) 6.12 (1.51) 37 (74) 6.60 (1.48) 

High  65 (57) 5.17 (1.15) 60 (92) 5.29 (1.11) 30 (46) 5.99 (1.19) 

Region       

Metro 96 (83) 5.39 (1.19) 91 (95) 5.48 (1.16) 53 (55) 6.10 (1.15) 

Micro 14 (12) 6.91 (2.05) 14 (100) 6.91 (2.05) 11 (79) 7.47 (1.96) 

Rural 5 (4) 5.53 (1.08) 5 (100) 5.53 (1.08) 3 (60) 6.16 (1.38) 

Notes. High technology refers to hospitals that capable of performing open heart surgery and/or 
organ transplants.   
Abbreviations. N: number, SD: standard deviation 
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Exhibit 2 
Characteristics of the Medical and Surgical Patients in the 115 Pennsylvania Hospitals  

 All Participants 
(n = 522,775) 

Medical Patients 
(n = 391,700)  

Surgical Patients 
(n = 134,075) 

Patient Characteristics     

Age, n (%)    

65-69 104,130 (20) 69,528 (18) 34,602 (26) 

70-74 99,150 (19) 68,763 (18) 30,387 (23) 

75-79 94,463 (18) 68,418 (17) 26,045 (19) 

80-84 91,356 (17) 70,471 (18) 20,885 (16) 

85-89 80,939 (15) 66,343 (17) 14,596 (11) 

90+ 55,737 (11) 48,177 (12) 7,560 (6) 

Sex, n (%)    

Male 237,616 (45) 174,142 (44) 63,474 (47) 

Female 288,159 (55) 217,558 (56) 70,601 (53) 

Transfer status, n (%)    

Not transferred in 496,401 (94) 371,285 (95) 125,116 (93) 

Transferred in  29,374 (6) 20,415 (5) 8,959 (7) 

Common comorbidities, n (%)     

Hypertension  377,247 (72) 278,736 (71) 98,551 (73) 

Fluid and electrolyte 
disorders 

168,158 (32) 134,504 (34) 33,654 (25) 

Diabetes without 
complications 

133,686 (25) 103,085 (26) 30,301 (23) 

Chronic Pulmonary Disease 127,652 (24) 100,117 (26) 27,535 (21) 
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Exhibit 2 (continued) 

Renal failure 120,256 (23) 94,881 (24) 25,375 (19) 

Deficiency anemias 106,469 (20) 83,316 (21) 23,153 (17) 

Hypothyroidism  103,526 (20) 79,605 (20) 23,921 (18) 

Congestive heart failure 93,608 (18) 78,993 (20) 14,615 (11) 

Depression 66,436 (13) 51,587 (13) 14,849 (11) 

Obesity 62,845 (12) 42,661 (11) 20,184 (15) 

Patient Outcomes     

In-hospital mortality, n (%)  17,236 (3.28) 13,565 (3.46) 3,671 (3.46) 

30-day readmission, n (%) 30,087 (11.90) 21,356 (13.31) 8,731 (9.45) 

Length of stay, mean (SD) 4.87 (3.94) 4.68 (3.61) 5.34 (4.63)      

Abbreviations. N: number, M: median, SD: standard deviation   
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Exhibit 3 
Effect of Medical Surgical Staffing (Patient-to-Nurse Ratio) on Medical and Surgical Patient Outcomes 

 Medical Patients Surgical Patients 

Patient 
Outcome 

Unadjusted Models Fully Adjusted Models Unadjusted Models Fully Adjusted Models 

 OR (95% CI)             P OR (95% CI)             P OR (95% CI)            P OR (95% CI)           P 

In-hospital 
mortality 

0.99 (0.93 - 1.05)                 .741 1.07 (1.01 - 1.14)  .033 0.92 (0.84 - 1.01)    .079 1.08 (1.01- 1.14)  .023 

30-day 
readmission 

1.00 (0.98 - 1.02)  .879 1.02 (1.00- 1.04)  .016 1.00 (0.96 - 1.04)  .913 1.04 (1.01- 1.07) .023 

 IRR (95% CI)       P IRR (95% CI)       P IRR (95% CI)       P IRR (95% CI)       P 

Length of stay  1.00 (0.97- 1.02)  .795 1.02 (1.00 - 1.03)  .036 0.97 (0.94- 1.01)  .122 1.01 (0.99- 1.03)  .514 

Abbreviations. OR: odds ratio, CI: confidence interval 
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Exhibit 4 
Lives Saved and Cost Savings from Reduced Readmissions and Shorter Lengths of Stay with Staffing Ratios 

 Medical-Surgical Patients 

Variables for the Estimated Lives Saved and Cost Savings Mortality 30-Day Readmission  Length of Stay  

Number of patients at risk of experiencing outcomes  525,725 252,781 542,866 

Observed number of patients experiencing outcomes 17,236 30,087  

Expected number of patients experiencing outcomes with 4:1 
patient/nurse ratio 

16,074 29,312  

Difference between observed and expected patients experiencing 
outcomes 

1,162 775  

Expected number of patients experiencing outcomes with 5:1 
patient/nurse ratio 

16,777 29,781  

Difference between observed and expected patients experiencing 
outcomes 

459 306  

Observed number of patient days   2,642,369 

Expected number of patient days with 4:1 patient/nurse ratio   2,602,400 

Difference between observed and expected patient days   39,969 

Expected number of patient days with 5:1 patient/nurse ratio   2,628,223 

Difference between observed and expected patient days   14,146 
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Exhibit 4 (continued) 

Projected savings in payments with 4:1 patient/nurse ratio   93,207,708 

Projected savings in payments with 5:1 patient/nurse ratio   32,988,472 

    

Notes. The cost projection was based on Kaiser Family Foundation estimates for the year 2016 in Pennsylvania. Based on their 
estimates the hospital adjusted expanses per inpatient day was $2,332 per patient. 
 
 
 


