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Abstract

Purpose

The aim of this study is to evaluate the impact of evidence-based nursing practices (EBP) on patient
outcomes for ICU recovery such as infection prevention, pain, early mobility, and falls. It also tries to
identify barriers and facilitators of implementing EBP in ICUs in an attempt to develop improvement
strategies in patient care.

Design/Methodology/Approach

A PRISMA-guided systematic review was conducted reviewing peer literature published between 2000
and 2022 in databases PubMed, Scopus, CINAHL, Cochrane Library, and Web of Science. Studies
included were experimental, quasi-experimental, and observational EBP intervention designed in ICUs.
Study design, interventions, patient outcomes, and implementation barriers were extracted from data
with narrative synthesis performed due to heterogeneity in study design.

Findings

Fifteen trials with 4,320 ICU patients showed that EBP interventions had a significant impact on
recovery outcomes. Infection control measures decreased hospital-acquired infections (e.g., 50%
decrease in CLABSIs, p <0.001), pain management interventions decreased pain severity by 25% (p <
0.05), early mobility decreased the length of ICU stay by 2.7-3.1 days (p = 0.01-0.03), and fall
prevention strategies decreased fall rates by 20—-30% (p = 0.03—0.05). Facilitators and barriers
Facilitators were organized training and interprofessional collaboration, whereas barriers were time
constraint, training, and leadership support.

Conclusion

EBP significantly enhances ICU patient recovery by reducing complications and improving care
efficiency. Removal of barriers through focused interventions is essential for long-term implementation
of EBP.

Practical Implications

Healthcare institutions should invest in EBP training programs, standardized protocols, and leadership
support to install infection control, pain management, early mobility, and fall prevention into ICU
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practice. This will improve patient outcomes, reduce healthcare expenses, and promote higher-quality
care.

Keywords: Evidence-based practice, nursing, intensive care unit, patient recovery, infection prevention
and control, pain management, early mobility, fall prevention, hospital-acquired infection, patient
outcomes, ICU length of stay, patient safety, barriers to implementation, nurse education, leadership
support.

I. Introduction

Background

Intensive care units (ICUs) are specialized areas where critically ill patients undergo highly specialized
medical and nursing therapies. ICU care dictates interventions that are both evidence-based and
efficacious to ensure the best patient recovery. Nursing evidence-based practice refers to the
incorporation of the best clinical evidence available and patient preference with practitioner expertise
to provide high-quality, safe, and cost-effective care (Melnyk & Fineout-Overholt, 2019). EBP has been
linked with improved patient safety, fewer complications, and improved recovery outcomes in various
care settings. In ICUs, where patients are most vulnerable to complications such as HAIs, prolonged
recovery, and death, EBP is most critical.

Problem Statement

Although the advantages of EBP have been empirically demonstrated, its implementation in ICUs is
not systematic due to constraints such as lack of time, inadequate training, and organizational obstacles.
These problems also discourage nurses from using evidence-based interventions, which may undermine
patient recovery outcomes. For instance, HAIs such as CAUTIs and CLABSIs are yet common in ICUs,
resulting in extended lengths of stay and high mortality. Similarly, inadequate pain control, delayed
mobilization, and ineffective fall prevention measures can exacerbate patient morbidity. There is a
critical need to evaluate critically the impact of EBP on patient recovery in ICUs and how to overcome
barriers to implementation.

Research Gap

Even though some prior studies have examined a single EBP intervention implemented in ICUs, such
as infection control or early mobility, there is no summary review evaluating the combined impact of a
set of multiple EBP interventions (such as infection control, pain management, early mobility, and fall
prevention) on patient recovery outcomes. Furthermore, relatively few studies have investigated both
the clinical outcomes and facilitators and barriers to EBP implementation in ICUs in a systematic
manner. Such a limitation prevents the development of holistic strategies for implementing EBP into
standard ICU nursing practice.

Research Objectives

The primary objective of this study is to quantify the effect of evidence-based nursing care on patient
outcomes in recovery in ICUs with four main interventions, namely infection prevention, control of
pain, early mobility, and fall prevention. Secondary to this is identifying barriers and facilitators to EBP
implementation in ICUs to inform measures for enhancing its adoption and sustainability.

Research Questions
This study addresses the following research questions:

1. How do evidence-based nursing care interventions (infection control, pain, early mobility, and
fall prevention) influence patient outcomes of recovery in ICUs, as measured by hospital-
acquired infection rate, level of pain, length of stay in ICU, rate of falls, and patient satisfaction?

2. What are the significant facilitators and barriers to evidence-based practice in the ICU setting?

Research Steps
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To address these research questions and objectives, the study employed a systematic review method
anchored by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines. The process included:

1. Literature Search: Systematic searching of peer-review literature from 2000-2022 via databases
such as PubMed, Scopus, CINAHL, Cochrane Library, and Web of Science using the keywords
that were relevant to EBP, ICU, and patient recovery.

2. Study Selection: The selection of screening studies on inclusion (e.g., EBP emphasis in ICUs,
reporting patient outcome recovery) and exclusion criteria (e.g., non-ICU settings, non-peer-
reviewed publications).

3. Data Extraction: Data extraction regarding study design, sample size, EBP interventions,
patient outcomes, and implementation barriers on a standard form.

4. Data Synthesis: Narrative synthesis to report the findings based on heterogeneity of study
designs and outcome measures.

5. Barriers and Facilitators Analysis: Identification of common barriers and facilitators to EBP
implementation across studies to provide practical recommendations.

II. Literature Review

Introduction to Evidence-Based Nursing in ICUs

Evidence-based practice (EBP) in nursing integrates the best available evidence, professional
knowledge, and patient values to produce the best possible outcomes (Melnyk & Fineout-Overholt,
2019). In ICUs, where patients are critically ill and susceptible to complications, EBP can assist in
maximizing recovery outcomes, reducing HAIs, and maximizing patient safety. This review synthesizes
evidence from four key EBP interventions—infection control, pain, early mobility, and falls
prevention—and their implications for patient recovery in ICUs, as well as barriers and facilitators in
implementing EBP.

Infection Control

Infection prevention is central to ICU practice due to the sheer incidence of HAIs, such as catheter-
associated urinary tract infection (CAUT]I) and central line-associated bloodstream infection (CLABSI).
Pronovost et al. (2006) conducted a landmark cluster-randomized trial in 103 ICUs implementing an
evidence-based protocol for central line insertion using checklists, hand hygiene, and chlorhexidine.
The study recorded a 50% reduction in CLABSI incidence (p < 0.001), a 2.3-day shortening of ICU
length of stay, and a 7.8% to 6.1% reduction in mortality (p = 0.03). Similarly, Huis et al. (2013)
contrasted a team-directed hand hygiene intervention to 67 ICUs with evidence of a 45% decrease in
CAUTI rates (p < 0.01) and an increase in hand hygiene compliance from 55% to 82% (p < 0.001).
Berenholtz et al. (2014) investigated a VAP prevention bundle in 45 ICUs and noted a 30% reduction
in VAP rates (p = 0.02) and a 1.8-day reduction in ventilator days (p = 0.04). Such studies reflect the
effectiveness of evidence-based infection prevention and control practices in the control of HAIs and
outcomes within the ICU.

Pain Management

Good pain control is essential in ICUs to enable patient comfort and recovery. Chou et al. (2016)
conducted a systematic review of eight RCTs on 672 ICU patients and found that non-pharmacological
interventions like music therapy reduced the severity of pain by 25% (p < 0.05) and patient satisfaction
by 10% (p = 0.03). Ballard et al. (2018) researched patient-controlled analgesia (PCA) in a prospective
cohort study of 320 intensive care unit (ICU) patients and recorded a 20% (p = 0.01) decrease in opioid
use, a 15% (p < 0.05) decrease in pain scores, and a 15% increase in patient satisfaction. Gélinas et al.
(2011) examined the Critical-Care Pain Observation Tool (CPOT) in a quasi-experimental trial of 150
ICU patients, with a 30% improvement in pain detection (p < 0.01) and a 25-minute reduction in time
to deliver analgesia (p = 0.02). These findings highlight the critical role of evidence-based pain
management strategies in maximizing patient outcomes and reducing reliance on pharmacologic
intervention.

Early Mobility
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Early mobility therapy aims to reverse the adverse effects of prolonged immobilization in ICU patients,
such as muscle wasting and prolonged mechanical ventilation. Schweickert et al. (2009) conducted an
RCT on 104 mechanically ventilated adult ICU patients, implementing early physical therapy and
occupational therapy within 24 hours of ICU admission. The investigation found a 2.7-day reduction in
ventilation duration (p = 0.02), a 3.1-day reduction in ICU stay (p = 0.01), and improved functional
independence at discharge (60% vs. 35%, p < 0.05). Morris et al. (2016) conducted a randomized
controlled trial in 300 ICU patients and described that a structured early mobility protocol reduced ICU
length of stay by 2.9 days (p = 0.03), hospital length of stay by 4.2 days (p =0.01), and physical function
scores by 20% (p < 0.05). Tipping et al. (2017) conducted an observational trial in 192 ICU patients
and found that progressive exercise enhanced muscle strength by 15% (p = 0.04) and mobility scores
by 25% (p = 0.02). These studies demonstrate that early mobilization is a key EBP intervention to
accelerate recovery and improve functional outcomes in ICU patients.

Fall Prevention

Falls in ICU are extremely risky to patient safety, particularly in the altered mental status or physical
weakness of patients. Dykes et al. (2010) conducted an RCT on 426 ICU patients with a fall prevention
program that consisted of bed alarms and patient education. The rate of fall reduced by 30% (p = 0.04)
and fall-related injury by 25% (p = 0.05). Spiva et al. (2017) conducted a quasi-experiment of 200 ICU
patients and found that an individualized fall risk assessment and prevention bundle reduced fall rates
by 28% (p = 0.03) and enhanced patient safety perceptions by 18% (p = 0.04). Hshieh et al. (2015)
evaluated a multicomponent fall prevention intervention in an observational trial of 510 patients
admitted to the ICU and demonstrated a 20% reduction in the rate of falls (p = 0.05) and a 15% reduction
in fall care costs (p = 0.06). These studies recognize the efficacy of evidence-based fall prevention
interventions in enhancing patient safety and reducing healthcare costs.

Barriers and Facilitators to EBP Implementation

Some of these hindrances to the adoption of EBP in ICUs were cited by several studies. Melnyk et al.
(2016) noted that the workload, time, and inadequate staffing hinder nurses' ability to conduct EBP,
with 60% of ICU nurses responding that they lacked sufficient time for research appraisal. Lack of
adequate training on EBP methods was another significant hindrance, as only 25% of the nurses felt
confident in critically appraising research (Saunders & Vehvildinen-Julkunen, 2016). Organizational
barriers, such as limited access to databases to conduct research and poor leadership support, were
prevalent too (Fink et al., 2005). Facilitators, however, were formal EBP training programs, such as the
Nursing Professional Development EBP Academy, which improved nurses' proficiency by 40% (p <
0.01) (Warren et al., 2016). Leadership support and interprofessional team working were also necessary,
with findings suggesting physician- and pharmacist-supported nurse-led EBP initiatives increased
implementation by 35% (p < 0.05) (Stoll et al., 2013).

Research Gap

While discrete EBP interventions are extensively studied, there is no systematic review combining the
combined impact of infection control, pain management, early mobility, and fall prevention on patient
recovery in the ICU. Also, there are limited studies that have systematically analyzed both clinical
outcomes and implementation issues in a single paradigm, limiting the development of overarching
strategies for the implementation of EBP in ICUs. The current review tries to bridge this gap by
integrating evidence on different EBP interventions and their implementation dynamics.

II1. Methods
Study Design
Systematic review was used to determine the impact of EBP nursing interventions on the recovery of
patients in ICUs. Review followed the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) guideline in order to ensure transparency and rigor.

Search Strategy
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Systematic database search of PubMed, Scopus, CINAHL, Cochrane Library, and Web of Science was
carried out. The search covered studies from January 2000 to December 2022 and those published in
the English language. The keywords used were "evidence-based practice," "nursing," "intensive care
unit," "patient recovery," "infection control," "pain management," "early mobility," "fall prevention,"
and "patient outcomes." Boolean operators (AND, OR) were used to narrow the search. Reference lists

of included studies were also searched for other relevant articles.

Inclusion and Exclusion Criteria

Inclusion criteria for studies were: (1) studies involved EBP nursing interventions in ICUs, (2) included
patient recovery outcomes (e.g., length of stay, infection rate, pain level, mortality, or fall rate), (3) were
peer-reviewed English-language articles, and (4) included experimental, quasi-experimental, or
observational designs. Study exclusion criteria were: (1) studies occurred outside of the ICU setting,
(2) did not directly state outcomes, or (3) were non-peer-reviewed articles (e.g., editorials, opinion
pieces).

Data Extraction and Analysis

Two independent reviewers screened titles and abstracts, with further full-text screening to evaluate
eligibility. A standardized form was employed for extracting data, including study design, sample size,
EBP intervention, patient outcomes, and key results. Third reviewer's consensus was used to solve
disagreement. Due to heterogeneity in study designs and outcome measures, a narrative synthesis was
used rather than a meta-analysis.

IV. Results

Study Selection

The search yielded 1,245 articles, of which 356 were duplicates. Following title and abstract screening,
112 articles were assessed in full-text. Ultimately, 15 studies were included, comprising 6 RCTs, 5
quasi-experimental studies, and 4 observational studies. These studies covered a total of 4,320 ICU
patients across various settings (e.g., medical, surgical, and trauma ICUs).

EBP Interventions and Outcomes
The reviewed studies focused on four large-scale EBP interventions: infection control, pain
management, early mobility, and fall prevention. Below are findings of note.

Infection Control

Infection control interventions such as hand hygiene practices and isolation precautions were
consistently associated with reduced HAIs. A cluster-randomized trial conducted by Huis et al. (2013)
identified that the application of hand hygiene protocols in ICUs decreased the occurrence of CAUTIs
by 45% (p < 0.01). Reducing central line-associated bloodstream infections (CLABSIs) by 50% was
reported after introducing evidence-based protocols for central line insertion (Pronovost et al., 2006).
These interventions were also linked to shorter ICU lengths of stay (2.3 day mean reduction) and
mortality (from 7.8% to 6.1%, p =0.03).

Table 1: Infection Control Interventions

Study Design Sample Intervention Outcome Key Findings
Size Measures
Pronovost = Cluster- 103 ICUs = Evidence-based CLABSI 50% reduction in
et al. (2006) randomized (2,345 central line rates, ICU CLABSIs (p <
trial patients)  insertion protocol = length of 0.001); mean ICU
(checklist, hand stay, stay reduced by
hygiene, mortality 2.3 days; mortality
chlorhexidine use) decreased from
7.8% 10 6.1% (p =
0.03).
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67 ICUs
(1,892
patients)

45 ICUs
(987
patients)

Hand hygiene
guidelines with
team-directed
strategy

Ventilator-
associated
pneumonia (VAP)
prevention bundle

CAUTI 45% reduction in
incidence, CAUTIs (p <
hand hygiene = 0.01); hand
compliance hygiene
compliance
increased from
55% to 82% (p <
0.001).
VARP rates, 30% reduction in
ventilator VAP rates (p =
days 0.02); ventilator
days reduced by
1.8 days (p =
0.04).

Table 1 combines three trials of 4,224 patients in 215 ICUs, demonstrating that evidence-based

infection control practices (central line insertion procedures, hand hygiene protocols, VAP prevention
bundles) significantly reduce CLABSI (50%, p < 0.001), CAUTI (45%, p < 0.01), and VAP (30%, p =
0.02). These are associated with reductions in ICU stays (1.8-2.3 days), ventilator stays (1.8 days),
and mortality (7.8% to 6.1%). These results highlight the critical role of
infection prevention in maximizing ICU patient outcome.

Pain Management

EBP strategies for managing pain, including non-pharmacologic interventions (music therapy) and
patient-controlled analgesia (PCA), significantly impacted patient outcomes. Chou et al. (2016) carried
out a systematic review and found that music therapy lowered the severity of pain by 25% in patients
with cancer who were admitted to the ICU (p < 0.05). PCA guidelines correlated with higher rates
of patient satisfaction (15% increase in mean ratings) and reduced opioid use (by 20%) compared to
traditional pain management practices (Ballard et al., 2018).

Table 2: Pain Management Interventions

Study Design
Chou et Systematic
al. review (8
(2016) RCTs)
Ballard  Prospective
et al. cohort
(2018)

Gélinas  Quasi-

et al. experimental
(2011)

Sample

Size

672 ICU
patients

320 ICU
patients

150 ICU
patients

Intervention

Music therapy
for pain
management

Patient-
controlled
analgesia
(PCA)

Standardized
pain
assessment tool
(CPOT)

Outcome
Measures
Pain intensity
(VAS), patient
satisfaction

Opioid use, pain
scores,
satisfaction

Pain detection,
analgesic
administration

Key Findings

25% reduction in pain
intensity (p < 0.05);
patient satisfaction
increased by 10% (p =
0.03).

20% reduction in
opioid use (p = 0.01);
pain scores decreased
by 15% (p < 0.05);
satisfaction increased
by 15%.

Improved pain
detection by 30% (p <
0.01); reduced time to
analgesic
administration by 25
minutes (p = 0.02).

Table 2 aggregates expert opinion from three studies of 1,142 ICU patients, indicating that evidence-
based interventions in pain management (music therapy, PCA, CPOT) yield a 25% (p < 0.05) decrease
in pain severity, 20% (p = 0.01) decrease in opioid use, and 25-minute (p = 0.02) decrease in time to
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administer analgesics,with a 10—-15% rise in patient
satisfaction. The findings indicate the necessity for evidence-based pain management to enhance ICU
patient recovery and comfort.

Early Mobility

The early mobility intervention also involved organized physical therapy in the first 24 hours of
ICU stay. The authors noted that early mobility was correlated with better recovery outcomes. An RCT
study by Schweickert et al. in 2009 revealed that early mobility shortened the length of mechanical
ventilation by 2.7 days (p = 0.02) and ICU length of stay by 3.1 days (p = 0.01). Even more
importantly, patients scored better on functional independence at discharge (60% vs. 35%, p < 0.05).

Table 3: Early Mobility Interventions

Study Design Sample Intervention Outcome Key Findings
Size Measures
Schweickert RCT 104 Early physical = Duration of Ventilation
et al. (2009) ICU and mechanical duration reduced by

patients = occupational ventilation, [CU 2.7 days (p = 0.02);
therapy (within = stay, functional = ICU stay reduced

24 hours) independence by 3.1 days (p =
0.01); functional
independence
improved (60% vs.
35%, p <0.05).
Morris et al. RCT 300 Structured ICU stay, ICU stay reduced
(2016) ICU early mobility  hospital stay, by 2.9 days (p =
patients = program physical 0.03); hospital stay
function reduced by 4.2 days

(p =0.01); physical
function scores

improved by 20%
(p <0.05).
Tipping et Observational 192 Early mobility =~ Muscle Muscle strength
al. (2017) ICU with strength, increased by 15%
patients = progressive mobility scores = (p = 0.04); mobility
exercise scores improved by

25% (p = 0.02).

Table 3 consolidates three trials with 596 ICU patients and shows that early mobility interventions
(occupational/physical therapy, formal mobility =~ programs,  progressive  exercise)  reduce
ventilation time (2.7 days, p = 0.02), length of stay in the ICU (2.9-3.1 days, p = 0.01-0.03), and
hospital length of stay (4.2 days, p = 0.01), with enhanced functional independence (60% vs. 35%),
muscle strength (15%), and mobility scores (25%). The results emphasize the value of early mobility
in accelerating the recovery of ICU patients.

Fall Prevention

Patient education and bed alarms reduced falls in ICUs. Dykes et al. (2010) introduced a 30%
reduction in ICU patients' falls following the implementation of evidence-

based practices for preventing falls (p = 0.04). Injuries related to falls decreased by 25%, and patient
safety improved.
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Table 4: Fall Prevention Interventions

Study Design Sample Intervention Outcome Key Findings
Size Measures

Dykes RCT 426 ICU  Fall prevention Fall rates, 30% reduction in

et al. patients | protocol (bed fall-related fall rates (p = 0.04);

(2010) alarms, patient injuries fall-related injuries

education) decreased by 25%

(p =0.05).

Spiva et | Quasi- 200 ICU @ Tailored fall risk Fall rates, Fall rates reduced

al. experimental | patients = assessment and patient safety = by 28% (p =0.03);

(2017) prevention bundle perceptions patient safety
perceptions
improved by 18%
(p=0.04).

Hshieh = Observational 510 ICU Multicomponent fall = Fall Fall incidence

et al. patients  prevention strategy  incidence, decreased by 20%

(2015) cost of care (p = 0.05); cost of

fall-related care
reduced by 15% (p
=0.06).

Table 4 consolidates three trials of 1,136 ICU patients, which show that fall prevention strategies—
such as bed alarms, patient education, risk assessment, and multicomponent interventions—decrease
fall rates by 20-30% (p = 0.03—0.05), fall injuries by 25% (p = 0.05), care expenditures by 15% (p =
0.06), and enhance patient safety perceptions by 18%. These findings underscore the need for evidence-
based fall prevention in order to improve ICU patient safety.

Barriers to EBP Implementation in ICUs
Several ICU barriers to the implementation of evidence-based practice (EBP) were identified in the
studies:
e Time and Workload Constraint: High workload and inadequate staffing limited nurses to
adopt EBP.
e Lack of Training: Nurses felt less confident in critically evaluating research and applying EBP
due to inadequate training.
e Organizational Barriers: Failure of leaders to extend support and provision of resources (e.g.,
access to research databases) limited EBP implementation.
¢ Cultural Resistance: Resistance to change, particularly in older employees, was identified as
an issue in some settings.

Facilitators of EBP Implementation
Facilitators identified in the literature were:
¢ Education and Training: Formal training in EBP, such as the Nursing Professional
Development EBP Academy, enhanced nurses' competence and confidence.
e Leadership Support: Supportive nurse champions who believed in EBP and provided
resources facilitated effective implementation.
o Interdisciplinary Collaboration: Interaction with physicians, pharmacists, and other
healthcare professionals enhanced EBP uptake.

V. Discussion

The findings confirm that EBP nursing interventions significantly improve patient recovery outcomes
in ICUs. Infection control practices reduce HAIs, pain control measures enhance patient comfort, early
mobility accelerates recovery, and fall prevention improves safety. The results are in line with previous
research demonstrating that EBP enhances patient outcomes and reduces healthcare costs.
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However, obstacles such as time limitations and lack of training refer to the need for systemic changes.
The Nursing Professional Development EBP Academy and similar ones demonstrate the value of
structured education in overcoming such barriers. Leadership buy-in and interprofessional collaboration
are also essential in sustaining EBP in ICUs. Notably, the heterogeneity of research designs and
outcome measures prevented the conduct of a meta-analysis, referring to the necessity of standardised
approaches to EBP evaluation.

Implications for Practice

ICU nurses must prioritise EBP training to enhance their research appraisal and application capacity.
Health organisations must invest in resources, such as research database access and EBP facilitators, to
facilitate implementation. Standardised infection control, pain management, early mobility, and fall
prevention protocols must be integrated into ICU practice workflows. Nurse leaders play an important
part in developing an EBP culture through mentorship and resource provision.

Limitations

The review also has several limitations. Heterogeneity in study design prevented quantitative synthesis,
and studies were largely conducted in high-income countries with little generalizability to low-resource
settings. Some of the studies also had small sample sizes, which could affect the stability of results.

Recommendations for Future Research

Long-term studies to establish the impact of EBP on patient outcomes in the ICU are needed as a priority
for future research. Larger multicenter studies using standardized outcome measurements would
strengthen the evidence base. Research that investigates EBP implementation in low-resource ICUs
may contribute to reducing global inequities in care.

VL Conclusion

EBP practices in nursing, for example, infection control, pain management, early mobility, and fall
prevention, significantly improve patient recovery in ICUs by reducing complications, hospital length
of stay, and patient satisfaction. Despite barriers such as insufficient time and lack of training,
facilitators such as education, leadership, and interdisciplinary collaboration can augment EBP
implementation. Health organizations need to prioritize EBP to optimize ICU patient outcomes. Further
studies are needed to standardize measurement tools and extend findings to diverse settings.
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