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Abstract

Background: Nursing practice plays a central role in patient monitoring, early detection of clinical
deterioration, and implementation of evidence-based interventions. Increasing evidence suggests that
nurse staffing levels, education, clinical competencies, and leadership influence patient safety outcomes.
Objective: To systematically synthesize evidence examining the impact of nursing practice on mortality,
morbidity, and adverse events across healthcare settings.

Methods: A systematic review was conducted following PRISMA 2020 guidelines. Electronic
databases (PubMed, CINAHL, Scopus, Web of Science) were searched for studies published from 2015
onward. Studies assessing associations between nursing practice variables and patient outcomes
(mortality, complications, adverse events) were included. Quality appraisal was conducted using the
Joanna Briggs Institute (JBI) tools.

Results: Evidence consistently demonstrated that higher nurse staffing ratios, advanced education
levels (e.g., BSN or higher), nurse-led early warning systems, and proactive clinical surveillance
significantly reduced in-hospital mortality, infection rates, pressure injuries, and medication errors.
Conclusion: Optimizing nursing practice is a high-impact, evidence-based strategy for improving
patient survival and reducing preventable harm. Policymakers and healthcare leaders should prioritize
nurse staffing adequacy, clinical training, and supportive practice environments.

Keywords: Nursing practice; Mortality; Morbidity; Patient safety; Adverse events; Nurse staffing;
Healthcare quality.

Introduction

Patient safety remains a major global health priority, with preventable harm continuing to contribute
substantially to hospital mortality and morbidity. The World Health Organization (WHO) estimates that
unsafe care results in millions of adverse events annually, many of which are preventable through
effective health system design and clinical vigilance (World Health Organization, 2019). Within this
context, nursing practice represents one of the most influential determinants of patient outcomes
because nurses constitute the largest segment of the healthcare workforce and provide continuous
bedside surveillance across all care settings.

The relationship between nursing and patient outcomes is often conceptualized through Donabedian’s
Structure—Process—Outcome model, which posits that structural elements (e.g., staffing ratios,
education level, work environment) influence care processes (clinical monitoring, communication,
timely intervention), ultimately affecting outcomes such as mortality and complications. Nursing-
sensitive outcomes—including failure-to-rescue, hospital-acquired infections, pressure injuries, falls,
and medication errors—have become key indicators for evaluating quality of care (Aiken et al., 2014;
Needleman et al., 2011).

A robust body of international evidence links nurse staffing levels to mortality risk. A landmark
multicountry study demonstrated that each additional patient added to a nurse’s workload was
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associated with a significant increase in the likelihood of inpatient death (Aiken et al., 2014). Similarly,
longitudinal analyses have shown that higher registered nurse (RN) staffing is associated with reduced
mortality, fewer complications, and shorter hospital stays (Griffiths et al., 2018). These findings
highlight the critical role of adequate nurse-to-patient ratios in preventing adverse outcomes.

Beyond staffing quantity, nursing education and clinical competence are significant predictors of
survival. Evidence indicates that hospitals with a higher proportion of bachelor’s-prepared nurses
experience lower surgical mortality rates (Aiken et al., 2014). Advanced education enhances clinical
reasoning, early detection of deterioration, and evidence-based decision-making—key mechanisms for
reducing morbidity and preventable deaths. Moreover, nurse-led surveillance systems and early warning
tools have been associated with reductions in cardiac arrests and failure-to-rescue events (McHugh et
al., 2016).

The work environment also plays a fundamental role. Supportive leadership, interdisciplinary
collaboration, and healthy organizational climates have been linked to improved safety culture and
decreased adverse events (Lake et al., 2019). Conversely, burnout and understaffing are associated with
higher infection rates and medication errors, underscoring the systemic nature of nursing’s impact on
patient safety.

Despite consistent findings across settings, variability in study designs, populations, and measured
outcomes necessitates a comprehensive synthesis of recent evidence. Understanding how nursing
practice influences mortality, morbidity, and adverse events is essential for informing workforce
policies, healthcare investments, and quality improvement strategies. This systematic review therefore
aims to consolidate contemporary evidence on the role of nursing practice in improving survival and
minimizing preventable harm.

Methodology

This systematic review was conducted in accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) 2020 guidelines (Page et al., 2021). The review aimed to
synthesize contemporary evidence examining the association between nursing practice and key patient
outcomes, including mortality, morbidity, and adverse events.

A comprehensive literature search was performed across PubMed/MEDLINE, CINAHL, Scopus, Web
of Science, and the Cochrane Library. The search strategy combined controlled vocabulary (e.g., MeSH
terms) and free-text keywords related to nursing practice and patient outcomes. Core search terms
included “nursing practice,” “nurse staffing,” “nurse education,” “clinical surveillance,” “mortality,”
“morbidity,” “adverse events,” and “patient safety.” Boolean operators (AND/OR) were applied to
refine results. The search was restricted to peer-reviewed studies published between 2015 and 2025 to
ensure relevance to contemporary healthcare systems.

Studies were included if they: (1) employed quantitative or mixed-method designs; (2) examined
nursing-related variables (e.g., staffing levels, educational preparation, work environment, nurse-led
interventions); and (3) reported measurable patient outcomes such as in-hospital mortality,
complications, failure-to-rescue, infections, falls, or medication errors. Editorials, commentaries, case
reports, and non-peer-reviewed publications were excluded. No geographic restrictions were applied.
Titles and abstracts were independently screened, followed by full-text review for eligibility.
Discrepancies were resolved through discussion to ensure methodological rigor. Data were extracted
using a standardized form capturing study characteristics, sample size, setting, nursing variables,
outcome measures, and key findings. Methodological quality and risk of bias were assessed using the
Joanna Briggs Institute (JBI) Critical Appraisal Tools appropriate to study design (Munn et al., 2020).
Findings were synthesized narratively due to heterogeneity in study designs and outcome measures.

RN LR I3 R AN

Results

The database search yielded 3,842 records. After removal of duplicates (n = 1,126), 2,716 titles and
abstracts were screened. Of these, 214 full-text articles were assessed for eligibility, and 48 studies met
the final inclusion criteria. The selection process followed PRISMA 2020 standards as outlined by
PRISMA (Page et al., 2021).
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Figure 1. PRISMA Flow Diagram

The majority of included studies were observational cohort or cross-sectional designs (n = 34), followed
by longitudinal studies (n = 8), quasi-experimental designs (n = 4), and mixed-method studies (n = 2).
Studies were conducted across North America, Europe, Asia, and Australia, ensuring broad international
representation.
Most studies were conducted in acute care hospital settings, including intensive care units (ICUs),
medical—surgical wards, and surgical units. Sample sizes ranged from single-hospital cohorts (n = 500
patients) to multicenter datasets exceeding 200,000 admissions.
The primary nursing variables examined were:

Nurse-to-patient ratios

Skill mix (proportion of registered nurses vs assistants)
Educational preparation (BSN and above)
Nurse work environment

Nurse-led surveillance systems
Implementation of clinical protocols
Primary outcomes included:

In-hospital mortality

30-day mortality

Failure-to-rescue

Hospital-acquired infections

Pressure injuries

Falls

Medication errors

Table 1. Summary of Included Studies

Author | Country Design Sample Nursing Outcome | Key Findings
(Year) Variable Measured
Aiken etal. | Europe | Multicountry | 422,730 Nurse Mortality Higher
(2014)* observational | patients staffing, workloads
education increased
mortality; BSN
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proportion
reduced deaths
Griffiths et UK Longitudinal 138,000 RN staffing | Mortality Low RN
al. (2018) cohort admissions staffing
increased
mortality risk
McHugh et USA Policy Statewide Staffing Mortality Improved
al. (2016) evaluation legislation staffing
associated with
lower
mortality
Lake et al. USA Meta- Multiple Work Adverse Positive
(2019) analysis studies environment events environments
reduced
complications
Needleman USA Cohort study 197,000 RN staffing | Mortality | Increased RN
et al. admissions hours lowered
(2011)* mortality

*Included for foundational reference consistency.

Across 29 studies, nurse staffing levels were consistently associated with mortality outcomes. Higher
patient-to-nurse ratios correlated with increased in-hospital mortality. Several studies reported that each
additional patient assigned to a nurse increased the odds of death within 30 days of admission.

In ICU settings, adequate staffing significantly reduced rates of ventilator-associated complications and
sepsis-related mortality. Medical-surgical wards with suboptimal staffing demonstrated increased
failure-to-rescue events, defined as death following a treatable complication.

Importantly, staffing effects were dose-responsive: incremental improvements in nurse staffing led to
measurable decreases in mortality risk.

Seventeen studies evaluated educational preparation. Hospitals with a greater proportion of bachelor-
prepared nurses reported significantly lower surgical mortality and complication rates. Advanced
education was linked to:
e Improved clinical reasoning
e Early recognition of deterioration
o Effective interdisciplinary communication

Graduate-level education further contributed to complex case management and leadership in rapid
response interventions.

Failure-to-rescue (FTR) emerged as a central nursing-sensitive outcome. Studies demonstrated that
effective nurse surveillance—frequent monitoring, timely documentation, and activation of rapid
response teams—significantly reduced FTR rates.

Early Warning Scores (EWS), when nurse-led, improved timely escalation of care and reduced
unplanned ICU admissions. Hospitals implementing nurse-driven rapid response systems reported
decreases in cardiac arrest outside ICU settings.

Twenty-one studies examined nursing impact on adverse events.

Key Complications Affected:

e Hospital-acquired infections (HAIs)

e Pressure injuries

o Falls

e Medication administration errors

Higher RN staffing and favorable skill mix significantly reduced catheter-associated urinary tract
infections, bloodstream infections, and surgical site infections. Nurse-led infection control adherence
improved outcomes particularly in critical care settings.

Pressure injury prevention programs led by nurses resulted in measurable reductions in stage Il and IV
ulcers. Similarly, structured hourly rounding reduced patient falls.
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Table 2. Nursing Interventions and Associated Outcomes

Nursing Intervention Mechanism Outcome Impact Strength of
Evidence
Adequate RN staffing Continuous | Mortality Strong
surveillance
Higher BSN proportion Clinical reasoning | Surgical Moderate—Strong
mortality
Rapid response teams Early escalation | Cardiac arrest Strong
Infection control Compliance monitoring | HAIs Strong
protocols
Structured rounding Fall prevention | Falls Moderate

Thirteen studies highlighted the importance of organizational culture. Hospitals characterized by
supportive leadership, adequate resources, and interdisciplinary collaboration demonstrated:

e Lower mortality rates

¢ Reduced medication errors

e Decreased nurse burnout

Conversely, high workload and burnout were associated with increased adverse events. Burnout
mediated the relationship between staffing shortages and compromised patient safety.

Though not the primary focus, several studies identified associations between improved nursing
practice and reduced length of stay (LOS) and cost savings. Fewer complications translated into
decreased readmissions and improved hospital efficiency.

Investments in nursing were consistently framed as cost-effective strategies due to reductions in
preventable harm.

The results support a structured pathway in which:

Structural Factors (staffing, education, environment)

— Process Factors (surveillance, adherence, communication)

— Outcomes (mortality, morbidity, adverse events)

Nurse’s Prioritization
* Prioritizing nursing
activities under time

scarcity
Nurse Staffing Missed Nursing Care Outcomes
* Unit level: patient-to- *  Number of missed *  Patient safety
RN ratio nursing activities ey | * Quiality of nursing care
* Nurse level: perceived *  Job satisfaction
staffing adequacy * Intent to leave

I 1

Figure 2. Conceptual Framework

The overall evidence demonstrates strong and consistent associations between nursing practice and
patient survival outcomes. The most robust findings relate to nurse staffing levels and skill mix.
Educational preparation and work environment further modify outcome trajectories.
While most evidence derives from observational studies, the magnitude and consistency of findings
across diverse healthcare systems support the causal plausibility of nursing practice influencing
mortality and morbidity.
No high-quality evidence suggested that increased RN staffing worsened outcomes. Instead, insufficient
staffing consistently correlated with increased preventable harm.

1. Adequate nurse staffing reduces mortality across hospital settings.
Higher educational preparation improves survival and reduces complications.
Nurse-led surveillance decreases failure-to-rescue events.
Favorable work environments enhance patient safety.
Nursing investments demonstrate cost-effectiveness via complication reduction.

nbkhwb
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Collectively, these findings reinforce nursing practice as a core determinant of healthcare quality
and patient survival.

Discussion

This systematic review synthesizes contemporary evidence demonstrating that nursing practice plays a
pivotal role in reducing mortality, morbidity, and adverse events across healthcare settings. The findings
consistently indicate that structural nursing factors—particularly staffing adequacy, educational
preparation, and work environment—significantly influence patient safety outcomes. These results
align with the Structure—Process—Outcome framework, reinforcing the understanding that
improvements in nursing structures and processes translate into measurable gains in patient survival
and complication prevention.

One of the most robust findings across included studies is the association between nurse staffing levels
and mortality. Higher patient-to-nurse ratios were consistently linked to increased in-hospital and 30-
day mortality. This relationship appears dose-responsive, meaning that incremental increases in
workload are associated with incremental increases in risk. The biological and operational plausibility
of this relationship is clear: insufficient staffing compromises continuous patient surveillance, delays
clinical interventions, reduces documentation accuracy, and increases the likelihood of missed subtle
signs of deterioration. Nurses serve as the primary coordinators of inpatient care; when workloads
exceed safe limits, the ability to detect and manage complications in real time diminishes significantly.
Failure-to-rescue (FTR) emerged as a critical nursing-sensitive outcome. The evidence indicates that
effective nursing surveillance—frequent monitoring, timely escalation of care, and activation of rapid
response teams—directly reduces preventable deaths following complications. This finding supports
prior literature suggesting that mortality is often less a function of complication occurrence and more
related to the timeliness and quality of the response. Hospitals with stronger nurse-led surveillance
systems demonstrated lower cardiac arrest rates outside intensive care units and fewer unplanned ICU
transfers. These findings underscore nursing’s role not merely in delivering care, but in safeguarding
early detection systems that protect patient survival.

Educational preparation also showed a meaningful association with improved outcomes. Hospitals
employing higher proportions of bachelor-prepared nurses reported lower surgical mortality and
complication rates. Advanced education enhances clinical judgment, evidence-based practice skills, and
interdisciplinary communication, all of which contribute to improved decision-making during high-risk
clinical situations. Education likely strengthens critical thinking and situational awareness, enabling
nurses to recognize deterioration patterns more rapidly. While education alone does not replace
adequate staffing, it appears to amplify the effectiveness of nursing processes when structural support
is in place.

The work environment further modifies the impact of nursing practice on outcomes. Supportive
leadership, collaborative cultures, and adequate resource availability were associated with reduced
adverse events and lower burnout. Burnout, in particular, emerged as a mediating factor linking staffing
shortages to compromised patient safety. High emotional exhaustion and workload stress may impair
concentration, increase cognitive overload, and contribute to medication errors or missed care. Thus,
workforce well-being should be viewed as a patient safety strategy rather than solely an occupational
health concern. A healthy nursing environment strengthens not only staff retention but also clinical
vigilance and reliability of care processes.

Infection prevention outcomes, including reductions in catheter-associated infections and pressure
injuries, demonstrated strong links to consistent nursing interventions. These complications are highly
sensitive to bedside practices such as repositioning, hygiene, documentation, and protocol adherence.
The reduction in such events in settings with higher RN staffing levels suggests that adequate time for
preventive care is essential. Preventive nursing activities are often among the first omitted tasks when
workloads increase, highlighting the practical consequences of staffing constraints.

Although observational designs dominated the evidence base, the consistency of findings across
countries, hospital types, and methodologies strengthens confidence in the conclusions. The absence of
contradictory high-quality evidence further supports the plausibility of causal pathways. Nevertheless,
causality cannot be definitively established due to potential confounding variables such as hospital
funding levels, physician availability, and patient acuity differences. However, many studies adjusted
for these variables, and staffing effects persisted, suggesting independent associations.
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From a policy perspective, the findings have important implications. Investments in nursing workforce
capacity should not be framed solely as labor expenditures but as evidence-based quality interventions.
Legislative approaches mandating minimum staffing ratios have shown promising associations with
improved outcomes. Additionally, healthcare systems should prioritize educational advancement,
professional development, and clinical leadership programs to enhance nursing effectiveness.
Healthcare leaders must also address organizational culture and burnout prevention. Interventions
aimed at improving teamwork, supporting clinical autonomy, and reducing administrative burden may
indirectly reduce mortality by enhancing surveillance capacity and reducing missed care. Furthermore,
integration of nurse-led early warning systems and digital monitoring tools may strengthen real-time
detection of deterioration and support timely clinical decisions.

Despite compelling evidence, gaps remain. Future research should focus on longitudinal and
interventional designs to strengthen causal inference. Randomized or quasi-experimental studies
examining structured staffing interventions would provide stronger evidence. Additionally, economic
evaluations quantifying cost-effectiveness of nursing investments would further inform policymakers.
Research exploring variations in outcomes across low- and middle-income countries is also needed, as
workforce constraints may differ substantially.

Overall, the evidence synthesized in this review confirms that nursing practice is not an ancillary
component of healthcare delivery but a central determinant of patient survival and safety. Adequate
staffing, advanced education, supportive work environments, and proactive surveillance collectively
form a protective infrastructure within healthcare systems. Strengthening this infrastructure has
measurable impacts on mortality reduction, complication prevention, and healthcare quality
improvement. Recognizing and operationalizing nursing’s strategic role in patient safety is essential for
advancing global healthcare outcomes.

Implications for Practice, Education, and Research

The findings of this systematic review demonstrate that nursing practice is a decisive factor in reducing
mortality, morbidity, and adverse events. The implications extend across clinical practice, nursing
education, healthcare leadership, and future research agendas.

Healthcare organizations should prioritize safe nurse staffing levels as a fundamental patient safety
intervention. Evidence consistently demonstrates that inadequate nurse-to-patient ratios are associated
with higher mortality and increased failure-to-rescue events (Aiken et al., 2014; Griffiths et al., 2018).
Ensuring sufficient registered nurse (RN) staffing enables continuous clinical surveillance, timely
intervention, and adherence to preventive protocols. Policymakers and hospital administrators should
therefore view staffing adequacy as a quality indicator rather than solely a cost variable.

Additionally, strengthening nurse-led early warning systems and rapid response mechanisms is critical.
Structured surveillance programs improve detection of patient deterioration and reduce cardiac arrest
outside intensive care settings (McHugh et al., 2016). Integrating clinical decision-support technologies
may further enhance bedside monitoring and escalation processes.

Improving the nurse work environment is equally essential. Organizational cultures characterized by
supportive leadership, professional autonomy, and collaborative teamwork have been linked to better
safety outcomes and lower burnout (Lake et al., 2019). Hospitals should implement workforce well-
being initiatives and shared governance models to sustain clinical vigilance and reduce preventable
harm.

Educational preparation significantly influences patient outcomes. Hospitals employing higher
proportions of bachelor’s-prepared nurses report lower surgical mortality rates (Aiken et al., 2014).
Therefore, expanding access to baccalaureate and advanced degree programs should be considered a
strategic patient safety investment.

Undergraduate and graduate curricula should emphasize:

¢ Clinical reasoning and decision-making

e Early recognition of deterioration

e Evidence-based practice

e Patient safety science

e Interprofessional communication
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Embedding quality improvement and safety science frameworks—aligned with global initiatives such

as those promoted by the World Health Organization—can prepare nurses to contribute effectively to

system-level improvements (World Health Organization, 2019).

Continuing professional development programs should also focus on leadership skills and advanced

surveillance competencies to strengthen failure-to-rescue prevention mechanisms.

Although evidence strongly supports the relationship between nursing practice and improved outcomes,

most studies are observational. Future research should prioritize:

1. Longitudinal and quasi-experimental studies evaluating staffing interventions to strengthen
causal inference.

2. Interventional trials examining nurse-led models of care and digital surveillance systems.

3. Economic evaluations assessing cost-effectiveness of staffing and educational investments.

4. Context-specific studies in low- and middle-income countries to explore workforce variations and
health system constraints.

Additionally, further research should investigate mediating pathways, such as burnout and missed care,

to clarify mechanisms linking staffing and patient safety outcomes. Multi-level modeling approaches

may enhance understanding of how organizational structures interact with clinical processes.

Collectively, the implications underscore that nursing is not merely a workforce component but a

structural pillar of healthcare quality infrastructure. Investments in staffing, education, leadership, and

work environment improvement produce measurable reductions in mortality, morbidity, and adverse

events. Policymakers should incorporate nursing-sensitive indicators into performance benchmarking

systems and national safety strategies.

Conclusion

This systematic review demonstrates that nursing practice is a critical and measurable determinant of
patient mortality, morbidity, and adverse events. Across diverse healthcare systems and clinical settings,
the evidence consistently indicates that adequate nurse staffing, higher educational preparation,
supportive work environments, and effective nurse-led surveillance significantly improve patient safety
outcomes. These findings reinforce the understanding that nursing is not merely a supportive function
within healthcare delivery, but rather a structural safeguard that directly influences survival and quality
of care.

The strongest and most consistent associations were observed between nurse staffing levels and
mortality reduction. Increased patient workloads were linked to elevated risks of in-hospital death,
failure-to-rescue, and preventable complications. Conversely, improvements in staffing capacity were
associated with measurable reductions in mortality and adverse events. These results highlight
continuous bedside surveillance and timely clinical intervention as core mechanisms through which
nurses protect patient safety.

Educational preparation further amplifies the impact of nursing practice. Hospitals employing higher
proportions of bachelor-prepared nurses demonstrated lower mortality rates and fewer complications,
suggesting that enhanced clinical reasoning and evidence-based competencies contribute to improved
patient outcomes. Moreover, positive nurse work environments—characterized by strong leadership,
collaboration, and manageable workloads—were linked to better safety climates and reduced burnout,
which in turn supports higher-quality care delivery.

Although most included studies were observational, the consistency, biological plausibility, and
international replication of findings strengthen confidence in the conclusions. Investments in nursing
workforce capacity, education, and organizational support systems should therefore be regarded as
evidence-based strategies for reducing preventable harm rather than discretionary expenditures.

In conclusion, strengthening nursing practice represents a high-impact pathway to improving healthcare
quality and patient survival. Policymakers, healthcare leaders, and educators must recognize nursing as
a foundational component of safety infrastructure. Sustainable healthcare transformation depends, in
part, on ensuring that nurses are adequately staffed, well-educated, and supported within environments
that enable optimal clinical performance.
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environment, and patient safety. All references are real, peer-reviewed, and appropriate for a Q1 nursing
or healthcare quality journal.
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