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Abstract 

Background: The relationship between hospital acquired infections, patient outcomes, adverse events and death, and 
nursing workloads has been shown in several research. In order to examine the relationship between patient outcomes 
and the number of nurses on an acute specialty unit, we conducted this systematic review. 

Method: To enhance the quality of the systematic review, we followed the PRISMA declaration. We searched electronic 
sources; Pubmed, Google Scholar, and CINAHL to find research publications that looked into the relationship between 
patient outcomes and the number of nurses on acute specialty units. The search was limited to the English language and 
published between 2014 and 2023. 

Result: Six cross-sectional studies were considered in this systematic review. The majority of the research focused on 
two outcomes: morality and length of ICU hospitalization. Two studies do not include the typical NPR definition. One 
comprised 69 ICUs, found that a lower bed-to-nurse ratio and a daily plan of care review were both associated with a 
lower yearly ICU mortality. Instead than focusing on ICU personnel, improving communication is a low-cost, process-
specific intervention strategy that may improve clinical outcomes in patients receiving ICU care. 

Conclusion: A negative association was seen in the majority of the included studies between hospital mortality, length 
of stay in the intensive care unit, and a rise of nurses in relation to the number of hospital beds or admitted patients. 
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1. Introduction

A minimal number of nurses assigned to a particular number of patients they care for is known as the nurse to patient 
ratio (NPR) (1). One of the staffing strategies meant to keep nurse workloads reasonable is the implementation of 
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minimum NPR in numerous jurisdictions throughout the globe (2). Numerous studies have demonstrated the link 
between hospital acquired infections (3), patient outcomes such as adverse events and mortality , and nurse workloads 
and missed care (4). 

NPR have been shown to increase patient safety, decrease missed care, decrease readmissions, and decrease mortality 
(5,6). Additionally, these ratios have been shown to promote staff retention and work satisfaction (5). Nurse-sensitive 
outcome indicators, first developed by Needleman et al. in 2002 (7) and derived from administrative data, are frequently 
used to quantify patient outcomes associated with ratios. These markers are not always the same across studies, but 
they typically include the following: deep vein thrombosis, urinary tract infection, shock/cardiac arrest, length of stay, 
pressure injury, readmission, pneumonia, sepsis, and surgical wound infection (7). Aside from adverse events like 
prescription mistakes and falls resulting in injuries, research has also looked at other aspects including aggression, 
patient satisfaction, restrictive practices like restraint, and other factors (5). In this study we aimed to carry out a 
systematic review to look at the connection between patient outcomes and the number of nurses on an acute specialty 
unit. 

2. Method 

We conducted this systematic review according to PRISMA guidlines (8). Electronic databases; PubMed, Google scholar, 
and CINAHL were searched for articles examining the connection between patient outcomes and acute specialty unit 
nurse staffing levels. 

The following keywords were combined: wound infection, shock, pulmonary failure,  pneumonia, outcome, length of 
stay,  patient safety, high dependency, coronary care, critical care, cardiac ward, intensive care, intensive treatment unit, 
nurse ratio, nurse staffing, nurse mix, nurse workload, nurse dose. The search was done between 2014 and 2023 and 
was restricted to the English language. By hand searching the conference abstracts and reference lists of the listed 
research, further papers were found. 

After conducting a literature search, a group of reviewers divided into pairs and independently screened abstracts and 
titles in accordance with the inclusion criteria. Another reviewer arbitrated any disputes that arose amongst the other 
reviewers. The following inclusion criteria were fulfilled by the included studies: Individuals hospitalized to acute 
specialty units; examining how NPR affects patient outcomes 

With the help of all writers, the data was extracted collaboratively. To prevent duplicate or missing information, data 
was extracted into predesigned tables using Google Sheets and Google Documents. 

3. Result 

In this systematic review we included 6 cross sectional studies. Outcome of interest for most of the studies were morality 
and ICU stay duration. Two studies doesn’t mentioned standard definition for NPR. A daily plan of care review and a 
lower bed-to-nurse ratio were both linked to a reduced yearly ICU mortality in the Kim et al. study, which included 69 
ICUs. Enhancing communication is inexpensive, process-specific intervention method that may enhance clinical 
outcomes in ICU patients, as opposed to ICU staffing. 

For patients hospitalized with an emergency general surgical diagnosis, there are notable variations within Trusts in 
terms of staffing and other infrastructure resources, according to the Ozdemir et al. study. Relationships between 
mortality and these variables imply the existence of possibly adjustable variables that affect patient outcomes and call 
for additional research.  

Higher odds of patient survival following a cardiac arrest at a hospital were discovered by McHugh et al. to be connected 
with improved work conditions and lower patient-to-nurse ratios on medical-surgical units. These findings add to a 
substantial body of research that indicates improved outcomes occur when nurses work in high-quality hospital 
facilities and shoulder a more manageable workload. Improving working conditions for nurses may increase the 
likelihood of patients surviving hospitalized cardiac arrest.  

The ICUs in the Chittawatanarat et al. study displayed various administration systems. The ICU workload, human 
resources, and features all had an effect on the outcome markers of crude mortality, ventilator days, and ICU stay 
duration. 
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Table 1 Characteristics of the included studies   

Citation Method  Study setting and sample size Outcome Ratio measure 

Kim et al. (9) cross-sectional 
study 

IUC, 129,923 patients 30 days mortality First Level  refers to less than 2.5 

Second Level 2 to 2.5 to 3.4, third level to 3.5 to 
4.4, and fourth level refers to 4.5 or more bed-to-
nurse ratios (BNR). 

18 Checkley et al. Cross-sectional 
prospective 
study 

USA: An organization structure survey 
was conducted among 69 ICU. The 
patient’s number was not specified. 

Mortality There was no definition of ratio given. 
Nonetheless, each location offered the amount of 
beds and nurses on staff. 

19 
Chittawatanarat 
et al. 

Cross-sectional 
retrospective 
study 

Using hospital datasets from 
participating ICU, 104,046 admissions to 
155 ICU 

ICU stay duration and 
mortality 

Using hospital datasets from participating ICU, 
104,046 admissions to 155 ICU in 87 hospitals 
were made in Thailand between January and 
December 2011.  

27 Johansen et al. Cross-sectional 
retrospective 
study 

Patients presented with symptoms of 
acute coronary syndrome to 73 
emergency departments. Information 
taken from an ED administrative 
database. 

 

Performance of 
percutaneous coronary 
intervention (PCI) 
within 90 minutes of 
emergency department 
arrival. 

NPR determined by allocating an average patients 
number to each nurse. 

29 McHugh et al. Cross-sectional 
retrospective 
study 

1,160 adult patients in 75 hospitals In hospital mortality The average patient’s number that nurses 
reported during their recent shift divided by the 
average nurses number working that same shift. 

34 Ozdemir et al. Cross-sectional 
retrospective 
study 

294,602 admissions for emergencies. 
ICUs and regular wards admitted 
patients. 

30 and 90 days 
mortality 

No definition 
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In 69 ICUs, the Checkley et al. study found that a lower bed-to-nurse ratio and a daily care review plan were both linked 
to a reduced yearly ICU mortality. Enhancing team communication is inexpensive, process-specific intervention method 
that may enhance clinical outcomes in ICU patients, as opposed to 24-hour ICU staffing. 

Table 2 Main findings of included studies  

Citation Main findings  

Kim et al. (9) Hospitals with level 4 staffing had a 30-day mortality rate of 2.5%, which was statistically 
significant compared to rates of 0.8, 2, and 1.8% in hospitals with level 1, level 2, and level 3 
staffing, respectively. Furthermore, using level 4 as a reference, hospitals with a bed-to-nurse 
ratio of level 1 or level 2 had a considerably reduced death rate.  

18 Checkley et al. Surgical ICUs have a lower yearly ICU death rate than medical ICUs according to multivariable 
linear regression. ICUs with a daily care review plan and a lower bed-to-nurse ratio had a lower 
yearly ICU death rate. On the other hand, closed ICU status and 24-hour ICU coverage did not 
appear to be linked to a decreased annual ICU mortality.  

19 
Chittawatanarat 
et al. 

The average daily NPR had a median value of 0.5. ICU-LOS and median ventilator days were 5.31 
and 5.31, respectively. In groups with closed ICU management or high physician staffing, 
academic ICUs, regular multidisciplinary rounds, ICU physician staffing availability, and low 
patient density, a multilevel mixed model showed a benefit in crude mortality. A lower NPR was 
linked to fewer ventilator days even though it showed no improvement in crude mortality. 

27 Johansen et al. There was a strong correlation found between the patients number added to a nurse's workload 
and the likelihood of receiving aspirin upon arrival (3.9%) and PCI not exceeding 90 minutes of 
hospital arrival (1.4%). Within 90 minutes of hospital arrival, there was a substantial 6.3% 
decrease in PCI and a 7.1% rise in aspirin with every 10% increase in the registered nurses 
number. 

29 McHugh et al. There was a 5% decrease in the probability of surviving cardic arrest to discharge for every 
additional patient per nurse in medical-surgical. Additionally, compared to patients treated in 
hospitals with better work environments, those in poorer work environments had a 16% lower 
chance of cardiac arrest survival. 

34 Ozdemir et al. With a 30-day mortality rate of 4.2%, there were 294 602 emergency admissions to 156 NHS 
Trusts. For this group, trust-level mortality rates varied from 1.6 to 8.0%. Trusts with larger 
ratios of critical care beds and operating rooms to provider sizes, as well as higher levels of 
physician and nurse personnel, had the lowest death rates. Patients admitted to hospitals on 
weekends, in trusts with fewer general surgeons, and in trusts with lower nurse staff ratios all 
had higher death rates. 

4. Discussion  

In this study we aimed to conduct a systematic review investigating the relationship between acute specialized unit 
nurse staffing levels and patient outcomes. According to the majority of included studies, increased nurse number in 
relation to number of hospital beds or admitted patients was associated with decreased in hospital mortality and ICU 
stay duration. 

Higher nurse staffing levels were linked to significantly lower odds of death for 1355 patients in the Kim et al. trial, who 
passed away within 30 days after being discharged. To be more precise, 30-day post-discharge death probability were 
38% and 37% lower, respectively, for BNR less than 2.5 and 2.5 to 3.4 than for ratios of 4.5 or higher. 

NPR in ICU and wards have a comparable correlation with mortality patients with stroke. Furthermore, there was a 
more noticeable rise in 30-day mortality as nurse staffing declined, in contrast to in-hospital mortality (10). 
Consequently, a number of mortality indicators have been found to be consistently correlated with nurse staffing. 
Studies carried out across several countries examining the connection between nurse staffing and in-hospital fatalities 
have demonstrated a connection between reduced patient mortality rates and increased levels of registered nurse 
staffing (11,12). Thus, it is reasonable to anticipate a decline in patient mortality if a sufficient number of nurses are 
employed. 
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Previous studies have indicated that the variables mediating nurse staffing and patient outcome of mortality association 
are an increased workload and missing nursing care (10,13). This is based on the observation that missed nursing care 
increased by 25.6 percent when the patient mean number for each nurse providing direct care was 8.3 percent, and that 
1 month mortality increased by 16 percent when nurses' missed care increased by 10 percent (13).  

A comprehensive investigation on the relationships between nurse staffing and nursing care omissions found that low 
nurse staffing was associated with missing nursing care in hospitals, with ensuring patient discharge planning being 
one of the forms of nursing care that was neglected (14). The delivery of essential knowledge regarding post-discharge 
care through individualized instruction is facilitated by discharge education that incorporates pertinent content (15,16). 
Prior worldwide research has suggested a number of initiatives, such as discharge-transfer treatments and nurse-led 
case management. 

A higher nurse staffing level was associated with superior cardiac outcomes, per the Johansen et al. (17) study. A rise of 
7.1% in aspirin prescriptions upon admission and a 6.3% reduction in the amount of time needed for a PCI not exceeding 
90 minutes of hospital admission were linked to every increase in the number of nurses by 10 percent. 

O'Brien et al. looked into the relationship between NPRs and patient outcomes that are relevant to nurses (18). Deep 
vein thrombosis, falls with injuries, pressure ulcers, medical errors with repercussions, pneumonia, urinary tract 
infections linked to catheter use, and wound infections were among their effects. O'Brien et al. examined a dataset from 
24 cardiac and cardiovascular units across six hospitals (18). The average patients number cared for by a nurse on a 
day shift throughout the data collecting period was used to compute the NPR. Researchers discovered that patients were 
35 percent more likely to have a longer-than-expected stay and 22 percent less likely to receive "excellent or good-
quality care" for every added patient per nurse (18). 

5. Conclusion  

Most of the included studies showed a negative correlation between hospital mortality and duration of stay in the ICU 
and an increase of nurses relative to the number of hospital beds or admitted patients. 
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