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Abstract 

Problem: Sudden infant death syndrome (SIDS) continues to be a leading cause of infant death 

in the United States. Premature infants born at less than 37 weeks gestation have an increased 

risk of dying from SIDS. Safe sleep (SS) modeling by the care team during a hospital admission 

is recommended in order to increase the sleep safety once discharged home. SS modeling 

adherence among nurses in a level IV inner city NICU is only 21%. Despite clear 

recommendations that all healthcare providers should model SS this NICU has ample room for 

improvement. Purpose: The purpose of this quality improvement (QI) project is to implement 

electronic documentation of SS practices to increase adherence of SS modeling among NICU 

nurses. Methods: This QI project took place from September to December 2021. SS 

documentation was designed and introduced in the electronic health record. Nurses were 

educated on the new documentation. A NICU SS algorithm and crib card (SS bundle) were 

utilized at the patient’s bedside to indicate whether patients were practicing SS or not. Weekly 

observational bedside audits assessed SS modeling and crib card compliance. Electronic health 

record audits conducted weekly along with observational audits determined the accuracy and 

compliance of the documentation.  Results: Bedspace audits indicated an improvement from 

21% to 58% in adherence with SS practices among the nursing staff. Chart audits revealed 100% 

of nursing staff documenting SS in the electronic health record by week four of the 

implementation phase. Accuracy of documentation with sleep position averaged 78%. 

Conclusions: Implementation of electronic documentation combined with a SS bundle improved 

modeling of SS practices. Project sustainability strategies included continuing weekly SS rounds, 

inserting SS training materials and documenting procedures into the new employee orientation 

materials, annual training and finalizing a SS order set. Although the results are not 
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generalizable, this project can be adapted to implement a SS bundle and electronic 

documentation in other NICUs, newborn nurseries, and infant care units. 
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Transitioning to Electronic Safe Sleep Documentation in the Neonatal Intensive Care Unit 

Sudden Infant Death syndrome (SIDS) continues to be a leading cause of infant mortality 

in the United States. It occurs when an infant younger than 1 year dies unexpectedly. These 

deaths usually occur during sleep or in a sleep environment. Approximately, 3,600 infants die 

unexpectedly each year from SIDS (Centers for Disease Control and Prevention, 2020). Infants 

born premature are at an increased risk of dying from SIDS. Ely and Driscoll (2020) found that 

66% of infant deaths occurred in preterm infants born at less than 37 weeks gestational age. The 

American Academy of Pediatrics policy recommends creating a safe sleep environment that 

includes supine positioning, the use of a firm sleep surface, room-sharing without bed-sharing, 

and the avoidance of soft bedding and overheating (Moon et al., 2016). Another critical 

recommendation is targeted at all neonatal intensive care unit (NICU) healthcare professionals to 

model and endorse safe sleep (SS) as soon as the patient is medically stable and prior to 

discharge (Moon et al., 2016). Further recommendations specific to the NICU includes the 

creation of a policy to guide the transition of infants to a SS home environment, utilization of an 

algorithm to determine SS readiness, maintenance of staff SS education, integration of crib 

audits to a NICU SS program to monitor SS success and providing families with education 

throughout the hospital stay (Goodstein et al., 2021). 

Data in 2018 from a large metropolitan area revealed the infant mortality death rate was 

7.4 per 1,000 live births (March of Dimes Foundation, 2020). Non-Hispanic black, native 

American Indian, and Asian/Pacific Islander infants have the highest proportion of SIDS 

reported nationally [CDC, 2021]. The high percentage of minority infants affected by SIDS leads 

to a vast health disparity that must be addressed. A level IV NICU in a large academic inner-city 

hospital is facing challenges related to safe sleep modeling. The current standard of practice is 
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for all nurses to model SS. In 2021, a QI project targeted improved adherence to SS modeling 

resulting in increased modeling rates from 19-55%. However, no improvement was noted in 

nursing documentation. Discussions with bedside nurses in the NICU revealed that the paper 

documentation was a significant barrier to using the safe sleep bundle because it was tedious and 

disruptive to the bedside workflow. The purpose of this quality improvement project is to 

implement electronic documentation of safe sleep (SS) practices combined with a safe sleep 

bundle (crib cards and SS algorithm) to evaluate the adherence of SS modeling by NICU nurses. 

Practice change metrics include improving electronic documentation to the SS bundle with the 

use of crib card reminders and a standardized SS algorithm. 

Literature Review 

A literature review was conducted to assess if combining a safe sleep bundle (inclusion 

algorithm and crib card) with electronic documentation of sleep practices increased NICU nurses' 

adherence with safe sleep modeling. The review included one systematic review with meta-

analysis, three quality improvement and three non-randomized uncontrolled quasi-experimental 

studies? . All quality improvement projects utilized convenience sampling and pre/post audits for 

the measurement of data. The level of evidence was determined by utilizing Melynk and 

Fineout-Overholt's (2015) (see Table 1) criteria, and the quality of evidence was categorized 

using Newhouse's (2017) rating system (see Table 2). The systematic review is rated as level one 

and A, high quality rating. The remaining projects were level five and graded a B, good level. 

 Campaenlla et al. (2016) conducted a thorough systematic review with meta-analysis to 

determine the effects of implementing documentation in the electronic health record on the 

health care system. Findings demonstrated that implementing electronic documentation 

improved adherence to guidelines, increased time efficiency, reduced medication errors and 
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adverse drug effects. These results support implementing electronic documentation to improve 

adherence to SS modeling among NICU nurses.  

Coffey et al. (2015) and Bitner et al. (2019) found that electronic documentation systems 

increased adherence with comprehensive documentation and improved patient care management 

among providers. Historically, paper documentation was used to capture the patient's stay in the 

hospital, but deficiencies were noted, including illegible writing, incomplete documentation, and 

loss of documents. As more institutions transitioned to electronic charting systems, the benefits 

became increasingly evident. The creation of electronic charting in a venous ulcer clinic led to 

increased adherence to a treatment algorithm, ulcer healing rate increased to 77%, and enhanced 

wound management by providers (Bitner et al., 2019). Similarly, generation of electronic patient 

education materials supported standardized discharge discussions that resulted in improved 

patient outcomes. In a related study, Coffey et al. (2015) compared paper documentation to 

electronic documentation during resuscitations in a large pediatric trauma center. Findings 

indicated that electronic documentation resulted in more complete data and improved patient 

safety outcomes. This study demonstrated how electronic documentation leads to increased 

patient safety and bolsters the argument for SS documentation in the NICU. 

The three QI projects implemented an inclusion algorithm and safe sleep crib card 

increased overall adherence with safe sleep modeling (Hwang et al., 2015; Hwang et al., 2018; 

Gefler et al., 2013). The inclusion algorithm factors varied across projects with some sites 

recognizing 32 weeks corrected gestational age as the age of readiness compared with 34 weeks 

(Hwang et al., 2018; Hwang et al., 2013; Gelfer et al., 2013). The AAP, clinical practice 

guideline for transitioning neonates to a safe sleep environment identifies 32 weeks corrected 

gestational as the age of readiness for practicing SS (Goodstein et al., 2021). Crib cards increased 
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communication between nurses and families on patient readiness and appropriate sleep 

environments (Hwang et al., 2015; Hwang et al., 2018; Gefler et al., 2013). The three QI projects 

were successful and support implementation with similar tactics in the NICU setting. 

The final project was used to supplement the evidence supporting the application of an 

inclusion algorithm to provide nursing decision support for safe sleep readiness. Bedwell et al. 

(2019) found a significant, 86%, decrease in NICU admission rates after the application of a 

respiratory algorithm at delivery. Although this study did not specifically address safe sleep, it 

provided insight into how consistent use of an algorithm can lead to improved patient outcomes. 

 

Theoretical Framework 

Rogers Diffusion of Innovation theory (2003) posits that successful change will occur 

through diffusion over time making it the optimal choice to understand how nurses will adopt 

change, (see Figure 1). The five stages of the theory are knowledge, persuasion, decision, 

implementation, and confirmation. Knowledge starts by creating awareness of the innovation 

followed by persuasion or developing an attitude toward the innovation that leads adopters to 

seek more information about the innovation. The decision stage is when the adopter chooses to 

adopt or reject the change. The implementation stage consists of the adopter putting the 

innovation to use. Lastly, confirmation is a time for adopters to assess the change results and 

make a final decision to continue to use the innovation. The application of the theory by Lein at 

al. (2017) serves as a blueprint for successful implementation. Addressing five innovation 

characteristics is key to accomplishing persuasion. The first, relative advantage, is met because 

providing a SS environment for all infants improves patient outcomes and appeals to all nurses. 

Compatibility is met because adding the SS documentation to the EHR makes the process more 
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compatible with the nurse's daily routine and the documentation is of low complexity. Emphasis 

on adopter categories (innovators, early adopters, early majority, late majority, and laggards) will 

increase the likelihood that successful diffusion will occur. Implementation of new technology 

can prove to be difficult, however integration of the technology into an existing system, and 

using the diffusion of innovations theory made the process successful. 

Helfrich et al. (2007) provides a Conceptual Framework of Complex Innovations that will 

further support this practice initiative, by providing guidance on how to effectively implement 

change in an organization. Management support and resource availability are the main tenets of 

this framework that lead to effective innovation implementation (Helfrich et al., 2007). Support 

from the medical director and nursing unit director indicated their commitment and interest in 

making SS a priority in the unit. NICU nurses value keeping infants safe so this innovation also 

aligned with staff values. Nurse champions served as educational resources, increased staff 

support, and boosted morale. Helfrich et al. (2007), also describes the importance of a strong 

implementation climate for successful change. The champions coupled with the priority of SS in 

the NICU created a favorable implementation climate and a shared perception among staff of the 

importance of this change. Resource availability for this practice change was not an issue 

because no additional cost will result. Consistent documentation of the SS bundle was ensured 

through structured training of the staff, nurses and providers, creation of an electronic icon in the 

medical record and use of bedside reminder crib cards. Finally, implementation effectiveness 

was assessed through weekly chart and bedspace audits. 

Methods 

This quality improvement project took place on a 70-bed inpatient level IV NICU in a large 

academic inner-city hospital. On average, 20 neonates are admitted weekly to the unit born 
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between 23-41 weeks gestational age for management of prematurity, surgical intervention, and 

congenital anomalies. The practice change impacted 10-unit clerks and 20 licensed independent 

providers (LIP) that required training. Approximately, 150 RNs were available for the 

implementation of safe sleep (SS) documentation in the EHR to increase adherence to a SS 

algorithm and SS positioning. Every patient admitted to the unit was assessed using the SS 

algorithm to determine the type of sleep position they qualified for, SSP or NICU therapeutic 

sleep (NTS). Exclusion criteria were technology dependence such as mechanical ventilation, 

respiratory distress or a medical diagnosis that contraindicated SS, however they were reassessed 

daily for transition from NTS to SSP when appropriate. Additionally, extra care was taken to 

target infants with high-risk for SIDS, including minorities and males.  

Prior to implementation a process map of current workflow was completed and examined for 

potential areas of improvement (See Appendix A). The evidence-based intervention consisted of 

development and integration of electronic documentation to capture if an infant qualified for SS 

followed by a question to determine if safe sleep practices were being followed. The inclusion 

criteria algorithm for SS was posted at every patient bedside and embedded in the 

documentation. Crib cards (see Appendix B) were posted at each patient bedside to communicate 

appropriate positioning. Due to the large number of staff, multiple PowerPoint presentations 

were offered for nursing and support staff focused on use of the crib cards, SS algorithm and 

electronic documentation. 

Structure measures tracked during the project included the education of the new 

documentation in the EHR, and education on new admission chart assembly for the unit clerks. 

These measures were tracked weekly to determine percentage of staff trained. Process measures 

included crib card placement, and documentation of SSP. Weekly data collection and audits with 
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direct observation and chart review assessed for crib card and the infant’s position in the bed. All 

information obtained did not contain any patient identifiers. All project data was stored on the SS 

QI data management spreadsheet and training/education spreadsheet on a password-protected 

computer, and in a secure locked location at the practice site.  

Run charts were utilized to determine trends throughout the project. The charts acted as a 

visual display of performance and how interventions impacted performance over a span of time.  

Implementation strategies and tactics were valuable in the implementation phase to increase 

uptake of new processes. First, SS champions were identified and trained. Nurse champions 

helped improve outcomes by acting as a resource. Next, weekly email blasts and a project board 

was used to communicate the status of the project and areas that required improvement (See 

Appendix C). Finally, SS rounding, a time for the project lead and nurse champions to go to each 

bed space and assess patients’ position, went live week five. Crib cards were difficult to 

implement in the unit because they were not sticking to the patient cribs. This was revealed 

during rounding and discussion with nurses. New cards were printed and attached to the patient’s 

bed with a Velcro tie to decrease loss and accidental disposal.  

Results 

This quality improvement project aimed to increase the SS modeling by implementing SS 

electronic documentation, and results show that this goal was achieved. Two hundred forty-four 

infants from a convenience sample were audited during the project. Only 135 infants met the 

criteria for SS according to the inclusion algorithm. Fifty-eight percent (n=73) were observed in 

an SSP (supine, head of bed flat, no positioner devices, and miscellaneous objects removed) (see 

Appendix D). This increased from pre-implementation observations of 21% (n=3) in a SSP. 
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Pre-implementation, 4% of SS practice was documented in a paper format compared with 

post implementation of electronic documentation completion rates increased to 95% (n=182). 

Further, the accuracy of documentation was assessed by comparing electronic documentation to 

the observed position of the infant. Seventy eight percent (n=146) of audited charts accurately 

documented the observed patient position (See Appendix E). This finding further supports the 

concept that transitioning to electronic documentation leads to better adherence among 

healthcare providers and improved patient safety, as evidenced by the proper placement of 

infants in a safe sleep environment. 

The final measure tracked throughout the project was the use of crib cards. On average, 53% 

(n=95) of crib cards were observed at the patient's bed space in the correct position based on 

algorithm criteria (See Appendix F). However, the cards proved very difficult to maintain with 

accidental disposal and loss related to inadequate tape securement to the infant bed. Week eight 

had the lowest rate of crib card use, with only 13% (n=2) found at the bed spaces during the 

audits. However, a steady increase was observed after introducing the Velcro ties to secure the 

crib cards in the bedspace audits. By week ten, proper crib card use increased to 59% (n=10).  

An unexpected cost incurred during the project was the additional production of new crib 

cards. The project lead did not expect this to be an issue and did not have extra cards when the 

initial cards started to get lost. This meant extra time and funds had to be allocated to continue to 

use this as part of the SS bundle. Finally, one parameter of SS practice that was not followed 

consistently was the removal of all developmental positioners, specifically the Freddie frog 

developmental positioner used to prop pacifiers in the infant's mouth. 

Discussion 
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The project successfully achieved the aim of increasing documentation and modeling of SS. 

Implementation of electronic documentation, SS bundle and bedside audits improves SS 

modeling in a level IV NICU. For years SS practice among children under one-year-old has been 

emphasized for parents and families. However, SIDS rates have plateaued since 2001 with the 

majority of infant deaths attributed to SIDS or accidental strangulation/suffocation in bed [CDC, 

2022]. This project is relevant because NICU patients do not follow the same postpartum 

trajectory that term infants follow, resulting in many missed opportunities to learn the practice. 

In addition, NICU nurses play a central role in modeling and educating on safe behaviors to 

adopt for transition to home. Frey et al. (2020) found evidence that shows an association between 

healthcare provider behaviors when caring for hospitalized infants and parents mimicking those 

practices at home once discharged. 

Results from the project, an increase in documentation adherence from 4% to 95% were 

comparable to the literature (Coffey et al., 2015). The electronic documentation also helped the 

practice site adhere to the inclusion algorithm by making it easily accessible for review in the 

electronic documentation system. Pairing the electronic documentation with SS bundle elements 

of an inclusion algorithm and crib card demonstrated equivalent improvement with the modeling 

of SS (Hwang et al., 2015; Hwang et al., 2018; Gefler et al., 2013).  

One critical component of the SS environment that was not consistently achieved was the 

removal of all positioner devices. During bedspace audits, infants were found with a 

developmental positioner device propping their pacifier in the mouth. This practice is not 

evidence-based and does not model safe behaviors for parents to adopt. High patient acuity and 

competing nursing tasks may have contributed to ongoing use of positioner devices to soothe 

infants. 
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SS rounds helped reveal the strengths and limitations surrounding the project. The project 

increased staff awareness of SS practice and caused many nurses to change their practice to align 

with the evidence and unit practice guidelines. Rounding allowed nurses to have a real-time 

discussion regarding bed spaces that did not meet the SS environment criteria. Many of the 

conversations yielded clarification on the infant's need to transition to a safe environment. 

Nurses expressed wanting to ensure the patient was comfortable by using unnecessary nesting 

and blanket rolls. Another strength of the project was the design of the electronic documentation. 

During the pre-implementation phase, the electronic documentation was evaluated by the 

hospital's shared nursing leadership practice council and the technology and innovation council. 

Partnership with these councils aided in developing the documentation and ensured compatibility 

with nursing routines. 

Limitations uncovered throughout the project included the pending standardized order set, 

limited resources for data collection, high acuity, and census. A vital component of the project 

that was never finalized was the standardized order set. Adoption and approval of the 

standardized order set will ensure LIP’s promotion of SS. Goodstein et al. (2021) state that every 

healthcare provider caring for infants in the NICU should endorse and model SS. Finalizing an 

order set would help achieve the goal of whole team collaboration to promote SS. Limited 

resources for data collection and analysis were directly related to various SS champions 

contracting COVID during the implementation phase. High acuity played a significant role as a 

limitation because it led to the influx of travel nurses. Decreases in the infants observed in a SS 

environment occurred between weeks 13 and 14 during the time of rapid onboarding of travel 

nurses. It was not possible to train every new travel nurse due to rolling start dates. 

Conclusion 
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The project successfully increased documentation of sleep practices leading to increased 

modeling of SS by nurses. In addition, the transition to electronic documentation decreased the 

burden on the nursing staff by making the charting more efficient. The project's sustainability 

plan includes the continuation of SS rounding, the addition of SS materials in the new hire 

orientation, the creation of SS annual training through electronic modules, and the finalization of 

the SS order set. Support from the shared nursing leadership council and staff nurses will be 

paramount in furthering the success already achieved by the project. 

Future QI projects on SS in the NICU setting should focus on strategies to address soothing 

the NICU patient without propping the pacifier in the patient's mouth with developmental 

positioner devices not created for this use. The NICU is a fast-paced environment that can make 

nurses feel pressured to keep patients quiet and content at all times; however, this is not possible 

or developmentally appropriate. Although this project is not generalizable, this project can be 

adapted to implement a SS bundle and electronic documentation in other NICUs, newborn 

nurseries, and infant care units. The implementation was feasible and did not have any adverse 

effects on the NICU patients involved. 
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Table 1 

Evidence Review Table 

Citation: Hwang, S. S., O’sullivan, A., Fitzgerald, E., Melvin, P., Gorman, T., & Fiascone, J. M. (2015). Implementation of safe 
sleep practices in the neonatal intensive care unit. Journal of Perinatology, 35, 862–866. https://doi.org/10.1038/jp.2015.79 

 

Level (Melnyk) 
V 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“To increase the 
percentage of eligible 

infants engaging in safe 
sleep practices (SSP) in 
two level III neonatal 
intensive care units 

(NICUs) in the Boston, 
Massachusetts area.” 

 
 
 

Descriptive 
 

Quality improvement 

Sampling Technique: 
Convenience sample 
 
# Eligible: 775  
# Accepted: 395  
# Control: N/A 
# Intervention: 395 
 
Power analysis:  
p<0.001 
                                                      
Group Homogeneity: 
Infants >34 0/7 weeks 
or >1800 grams 
 
Conducted in 2 level III 
NICUs in Boston, MA  
 

Control: N/A 
  
Intervention: Safe 
sleep algorithm, nursing 
education (web based 
and in-person learning), 
neonatologist and 
neonatal nurse 
practitioner 
documentation of 
appropriate sleep 
designation (SSP vs 
NICU therapeutic 
positioning (NTP).  
Intervention fidelity 
(describe the 
protocol): All patients 
assessed using the safe 
sleep algorithm and 
designated to the SSP 
group or NTS group. 
Crib cards were placed 
at each bedside and 
used to communicate 
the sleep practice group 
the patient enrolled. 
Daily discussion on 
medical rounds to 
determine safe sleep 
status. 

DV: Safe sleep 
practices 

Measurement tool 
(reliability), time, 
procedure: Pre/post 
audits 

Statistical 
Procedures(s) and 
Results: 
 
Significant 
improvement in overall 
compliance with SSP 
25.9% to 79.7%; P-
value <0.001 
 
Positioned supine 
compliance: 80.4% to 
95.8%; P-value <0.001 
 
Flat position 
compliance: 69.6% to 
99.2%; P-value<0.001 
 
Free of positioning 
devices compliance: 
73.2% to 94/9%; P-
value< 0.001 
 
Removal of unsafe 
objects from crib 
compliance: 45.5% to 
85.5%; P-value<0.001 
 
 

Citation: Hwang, S. S., Melvin, P., Diop, H., Settle, M., Mourad, J., & Gupta, M. (2018). Implementation of safe sleep practices in Level 
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Massachusetts NICUs: a state-wide QI collaborative. Journal of Perinatology, 38, 593–599. https://doi.org/10.1038/s41372-
018-0046-6 

V 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“To increase the use of 
safe sleep practices 
(SSP) and eligible 
infants among high-risk 
infants discharged from 
Massachusetts (MA) 
NICUs to 90% in 2 
years”  

Quasi-experimental, 
descriptive 
 
Quality Improvement 

Sampling Technique: 
Convenience sample 
 
10 MA level III 
NICU’s 
 
# Eligible: 7,261 
# Accepted: 7.261  
# Control: N/A 
# Intervention: 7,261 
 
Power analysis: Chi-
square 
 
Group Homogeneity:  
Folded F equality of 
variance 
 
Infants >32 0/7 weeks 
or 
>1500 grams 
 
 

Control: N/A 
 
Intervention: Safe 
sleep algorithm, crib 
cards, and nursing 
education (online 
module) 
 
Intervention fidelity 
(describe the 
protocol): 
Eligibility of every 
patient determined by 
using the safe sleep 
algorithm, crib cards 
placed at each infant’s 
bedside to designate 
type of sleep position 
and environment that 
was appropriate. Online 
nursing education 
provided for nurses on 
promoting safe sleep. 
 
 

DV: Safe sleep 
environment 

 

Compliance for all 4 
safe sleep elements 
increased. 

 

All four elements 
increased to >85% 
while three safe sleep 
elements compliance 
increased to >90% 

 

NICUs reported 
difficulty keeping 
unsafe objects out of 
the cribs. Compliance 
for all four elements did 
not meet the 90% goal. 

 

Measurement tool 
(reliability), time, 
procedure: Pre/post 
audits 

 

Statistical 
Procedures(s) and 
Results: 
 
Significant 
improvement in 
compliance with SSP in 
level III NICUs went 
from 47.7% to 81% 
(p<0.001) in a 2-year 
period. 
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Citation: Gelfer, P., Cameron, R., Masters, K., & Kennedy, K. A. (2013). Integrating “Back to sleep” recommendations into 
neonatal ICU practice. Pediatrics, 131(4). https://doi.org/10.1542/peds.2012-1857 

Level 
V 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“The aims of this 
project were to develop 
a safe sleep educational 
and modeling program 
for the NICU, to 
develop a process to 
identify which infants 
are ready to begin SSPs 
in the NICU, to 
increase the percentage 
of eligible infants 
following SSPs before 
discharge, and to 
determine if improving 
compliance in the unit 
influences parental 
choices at home.” 

Non-experimental 
 
Quality Improvement 

Sampling Technique: 
Convenience sample 
 
Large tertiary care level 
II NICU in Texas 
 
# Eligible: 227 
# Accepted: 227  
# Control: N/A 
# Intervention: 277 
 
Power analysis: 
Fisher’s exact test 
 
Group Homogeneity:  
Folded F equality of 
variance 
 
Infants >1500 grams 
 
 
 
 
 

Control: N/A 
 
Intervention: Safe 
sleep algorithm, “Back 
to Sleep” crib cards, 
nursing staff computer 
module education, 
nursing staff testing on 
safe sleep modeling 
during annual skills 
check, and parental 
education during 
admission and at 
discharge. 
 
Intervention fidelity 
(describe the 
protocol): 
Safe sleep algorithm 
used on every infant to 
determine readiness for 
SSP, “Back to Sleep” 
crib cards placed at 
infant crib when SSP 
initiated, every family 
provided SIDS 
education via video. 
Discharge instructions 
on maintain safe sleep 
at home given to every 
family at discharge. 
 

DV: Safe sleep 
environment 

 

Measurement tool 
(reliability), time, 
procedure: Pre and 
post crib audits for 
adherence to SSP 

Statistical 
Procedures(s) and 
Results: 
 
Increase in safe sleep 
supine position 
compliance from 39% 
to 83%; (p<0.001) 
 
Use of firm sleeping 
surface increased from 
5% to 96%; (p<0.001) 
 
Removal of soft objects 
in the crib increased 
from 45% to 75%; 
p=.001 
 
Increased parental 
compliance with SSP 
from 23% to 82%; 
(p<0.001) 
 
The interventions of 
using a SSP algorithm 
to identify patients 
eligible for SSP and 
education provided to 
parents increased 
compliance in the 
NICU and post 
discharge. 
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Level 
V 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“The use of a 
respiratory algorithm 
by a specially educated 
transition nurse will 
show a decrease in 
NICU admissions for 
infants >35 weeks’ 
gestation with mild 
respiratory distress 
related to transition to 
extrauterine life.” 

Retrospective chart 
review 

 
Quasi-experimental 

Sampling Technique: 
Convenience sample 
 
# Eligible: 96 
# Accepted: 96 
# Control: N/A 
# Intervention: 62 
 
Power analysis: Chi-
square, Alpha=0.05 
Independent two tailed 
t-tests w/CI 95% 
 
Group Homogeneity:  
Infants between 35-41 
weeks with mild 
respiratory distress 
 
Required <48 hours of 
non-invasive 
respiratory support 
 
Excluded if planned 
NICU admission, infant 
with congenital 
anomalies or <35 weeks 
gestation. 
 
 

Control: N/A 
 
Intervention: 
Implementation of a 
respiratory algorithm.  
 
Intervention fidelity 
(describe the 
protocol):  Chart 
reviews over a 7-month 
period looked at the 
records of infants 
diagnosed with mild 
respiratory support 
prior to and post 
implementation of the 
respiratory algorithm. A 
total of 34 infants met 
the criteria for 
implementation of the 
algorithm. Data was 
then analyzed using the 
algorithm to determine 
the ability to predict 
successful respiratory 
transition and 
avoidance of a NICU 
admission. 
 

DV: NICU admission 

 

Measurement tool 
(reliability), time, 
procedure: 

Pre and post audits over 
7-month period 

Statistical 
Procedures(s) and 
Results: 
 
72% decrease in infants 
with mild respiratory 
distress admitted to the 
NICU (p<.001) 
86% decrease in NICU 
admissions when 
respiratory algorithm 
applied (p<.001) 
 
Decreased amount of 
time until resolution by 
an average 9hrs and 45 
minutes among the 
respiratory support 
infants (p<.01) 
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Level (Melnyk) 
V 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“The purpose of this 
study was to compare 
the completeness of 
paper documentation 
with that of electronic 
documentation for 
trauma resuscitations.” 

 
 
 

Retrospective chart 
review 
 
Quasi-Experimental 

Sampling Technique:  
Convenience  
 
Level I pediatric trauma 
center 
 
# Eligible: 400  
# Accepted: 394 
# Control: N/A 
# Intervention: 194 
 
Power analysis: 
Chi- Square, 
Alpha=0.05, power 
=0.80   
                                                       
Group Homogeneity:  
Male sex 
Injury severity score 
>15 
Patients with highest 
level of trauma 
activation 

Control: NA 
  
Intervention: 
Implementation of 
electronic 
documentation 
 
Intervention fidelity 
(describe the 
protocol): Charts 
reviewed prior to and 
post implementation of 
an electronic trauma 
flow sheet. Comparison 
of paper trauma 
flowsheet versus 
electronic trauma 
flowsheet looked for 11 
key factors related to 
patient care/safety and 
trauma registry.  

DV: Complete and 
accurate charting 

Measurement tool 
(reliability), time, 
procedure: Pre and 
post audit of the 
charting to capture 11 
key elements;  
Treatment prior to 
arrival, volume of 
intravenous fluids prior 
to arrival, vital signs, 
primary survey 
(includes 
documentation of status 
of airway, breathing, 
circulation, and a brief 
neurologic 
examination), fluid 
totals prior to leaving 
the emergency 
department, level of 
trauma alert activation,  
time of alert activation, 
patient arrival time in 
the emergency 
department, cause of 
injury, arrival time of 
the attending physician 
(ie, the physician in 
charge of the 
resuscitation), and 
disposition from the 
emergency department  

Statistical 
Procedures(s) and 
Results: 
Implementation of an 
electronic trauma flow 
sheet improved 
documentation of key 
data element 
components for trauma 
resuscitations. 
 
Electronic vs Paper 
Documentation: 
Team activation 100% 
vs 85%; (p<.00) 
 
Primary assessment 
94% vs 88%; (p<.036) 
 
Arrival time of 
attending physician 
98% vs 93.5%; 
(p<.026) 
 
Intravenous fluid 
volume in the 
emergency department 
94% vs 88%; (p<.036) 
 
Disposition 100% vs 
89.5%; (p<.00) 
 
Paper documentation 
recorded intravenous 
fluids prior to arrival 
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more frequently than 
electronic 100% vs 
92.5% (p<.00) 
 
Key elements that were 
unchanged regardless 
of documentation type: 
1. Vital signs 
2. Treatment by 

emergency 
medical personnel 

3. Arrival time in the 
emergency 
department 

4. Level of trauma 
alert activation 
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Level  
V 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

The hypothesis of this 
study, “that wound 
healing rates would 
improve within a single 
practice with the 
institution of a 
standardized, 
comprehensive program 
of patient tracking and 
intervention that 
incorporated 
modifications to the 
EMR.” 

Retrospective chart 
review 
 
Quasi-experimental 

Sampling Technique:  
Convenience  
 
University of Pittsburgh 
Vein Center, largest 
hospital Magee 
Women’s Hospital 
 
# Eligible:   
# Accepted: 204 
# Control: N/A 
# Intervention: 192 
 
Power analysis: Chi-
square, student t-test 
and P< .05 
 
Group Homogeneity:  
History of deep venous 
thrombosis, tobacco 
status, and body mass 
index 
Procedures performed: 
ultrasound-guided foam 
sclerotherapy, thermal 
ablation, debridement, 
split-thickness skin 
graft, substitute skin 
graft, and phlebectomy 
 
Exclusions: Patients 
going to specialty 
wound clinics 
 

Control: N/A 
 
 
Intervention: 
Modification to the 
EMR (creation of 
dressing tracker, venous 
ulcer patient list, 
calculation of total 
ulcer area, images of 
the ulcer, and graphing 
of ulcer over time) to 
standardize wound 
documentation 
 
Patient education 
materials generated 
from the EMR after 
every visit, 
emphasizing smoke 
cessation, weight loss 
and consultation of 
specialty services as 
needed  
 
Development of a 
protocol to address 
venous ulcer wound 
treatment 
 
Intervention fidelity 
(describe the 
protocol): 
Charts reviewed prior 
to and post 

DV: Venous ulcer 
healing 

 

Measurement tool 
(reliability), time, 
procedure: Pre and 
post audit review of 
charts over 2-year 
period. 

Statistical 
Procedures(s) and 
Results: 
 
Venous ulcer healing 
rate increased from 
53.3% to 77.94%; 
(P=.03)  
 
29% of patients quit 
smoking, 
19% decreased 
smoking, 
 20% cut down 
smokeless tobacco use 
post intervention 
compared to 0 patients 
in the period prior to 
intervention. 
 
Increased 
communication 
between providers. 
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implementation of 
documentation 
modification and 
patient education. Data 
was then analyzed to 
determine timing of 
ulcer healing (open vs 
closed) and intervention 
for stagnated ulcer 
healing. 

 

Citation: Campanella, P., Lovato, E., Marone, C., Fallacara, L., Mancuso, A., Ricciardi, W., & Specchia, M. L. (2016). 
The impact of electronic health records on healthcare quality: a systematic review and meta-analysis. European journal 
of public health, 26(1), 60–64. https://doi-org.proxy-hs.researchport.umd.edu/10.1093/eurpub/ckv122 

Level  
I 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“To assess the impact 
of electronic health 
record (EHR) on 
healthcare quality, we 
hence carried out a 
systematic review and 
meta-analysis of 
published studies on 
this topic.” 

Systematic Review 
with Meta-Analysis 

Sampling Technique:  
A protocol was 
developed, and we 
searched in PubMed, 
Web of Knowledge, 
Scopus and Cochrane 
Library databases to 
identify studies that 
evaluated the benefits 
of EHR implementation 
using a specific 
algorithm. 
 
Eligible Studies: 
Included if they 
investigated the 
association between the 
EHR implementation 
and process or outcome 
indicators. Also needed 
to have a control group 
who did not use the 
EHR. 
Excluded: 

1. Non-English 

Control: Group that 
did not use EHR 
 
 
Intervention: 
Implementation or 
modification of the 
EHR 
 
Protocol: 
Not applicable to SR 
critique  

DV:  
Articles selected 
focused on the 
relationship between 
EHR and reduced 
documentation time for 
providers. Relationship 
between EHR and 
guideline adherence, 
medication errors, 
adverse drug effects 
and mortality rate. 
 

 

Measure: 

Pre/post audits 

Level of 
Measurement: 
Meta-analysis of 
studies was conducted 
Der Simonian and 
Laird’s method. 
Heterogeneity among 
studies assessed using 
Cochran Q test and I2 
statistic. All statistical 
analysis conducted with 
comprehensive meta-
analysis software. 
 
Outcome Data 
Retrieval:  
Researchers pooled 
data from all included 
articles. 
 
Analysis: 
EHR use and reduced 
documentation time 
(95% CI = 38.8% to 
6.0%; P < 0.007) 
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language 
2. Irrelevant to 

the purpose of 
the SR 
 

PRISMA: Included 
detailing decision-
making criteria for 
retaining/omitting 
studies from the SR 
  
Power analysis: Not 
applicable to SR 
critique 
 

 
EHR use associated 
with increased 
adherence to guidelines 
RR of 1.33 (95% CI = 
1.01 to 1.76; P = 0.049) 
 
EHR use associated 
with decreased 
medication errors RR of 
0.46 (95% CI = 0.38 to 
0.55; P < 0.001) 
 
EHR use associated 
with a lower number of 
adverse drug effects RR 
of 0.66 (95% CI = 0.44 
to 0.99; P = 0.045) 
 
No association with 
mortality (P = 0.936) 
 
Conclusion: 
Implementation of an 
EHR can improve the 
quality of healthcare, 
increase time efficiency 
and guideline 
adherence. 
 
EHR’s can also reduce 
medications errors and 
adverse drug effects. 
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Table 2 

Evidence Synthesis 

  
Evidence Based Practice Question (PICO):  In inpatient NICU infants who are between the corrected gestational ages of 32 and 
44 weeks, does implementing safe sleep documentation increase adherence to a safe sleep algorithm and SS modeling by nurses compared to current practice? 
Level of 
Evidence 

# of 
Studies 

Summary of Findings Overall Quality 

I 1 

Campanella et al. (2016) conducted a thorough systematic review 
with meta-analysis to determine the benefits, if any when 
implementing electronic health record documentation. Findings 
from the review cite moderate heterogeneity across articles. This 
review found EHR’s were associated with improved time 
efficiency for the healthcare provider, increased adherence to 
guidelines and reduced medication errors. This information 
provides the excellent support of the proposed intervention to 
implement safe sleep documentation in the electronic health record 
to increase NICU nurse’s adherence to safe sleep modeling. 

The quality rating is considered, “A” and “High” for this study 
because the analysis was well-defined, explained reproducible 
search strategies; and had consistent results across studies; definitive 
conclusions. 

V 6 Sudden Infant Death Syndrome (SIDS) continues to be a leading 
cause of infant mortality for infants <1 year old. The American 
Academy of Pediatrics (AAP) supports the recommendation that all 
infants under 1 year old should be placed in a safe sleep position. 
Premature infants admitted to the NICU spend most of their time in 
positions deemed “unsafe” related to their illness. Three articles 
assessed the impact of utilizing a safe sleep algorithm to increase 
the recognition of infants eligible for SSP in the NICU setting 
(Hwang et al., 2015; Hwang, Melvin et al.; 2018; Gefler et al.; 
2013). These three studies also included similar crib cards and 
education to staff to increase adherence to the safe sleep algorithm 
and placing eligible infants in SSP. Findings from all three studies 
showed significant improvement in SSP ranging from 24% to 91% 
 
Bedwell et al. (2019) found that utilizing an evidenced based 
respiratory algorithm in the delivery room decreased the total 
number of NICU admissions by 72%. This study provides 
additional support for using an evidenced based algorithm to 

The overall quality rating is a “B” and “Good” for all six studies. 
 
The safe sleep articles results were reasonably consistent and drew 
fairly definitive conclusions that a safe sleep algorithm yields 
improved safe sleep modeling in the NICU. These studies have a 
sufficient sample size and high power indicating the interventions 
were significant. A comprehensive literature review was completed 
and evidence supporting safe was included for all studies. 
 
 
The Bedwell study was conducted in a single center and had a 
smaller sample size compared to the safe sleep articles. This can 
limit the generalizability but still had statistically significant results. 
The study also provided definitive conclusions with reasonably 
consistent recommendation for the use of an evidenced based 
algorithm. 
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improve patient outcomes, specifically a SSP algorithm in the 
NICU. 
Bittner et al., (2019) and Coffey et al., (2015), respectively, 
investigated the implementation of documentation systems and 
their positive impact on increasing venous ulcer healing and 
accurate, complete charting during pediatric trauma resuscitations. 
Bittner et al., (2019) proved documentation adherence to a 
treatment algorithm resulted in improved communication between 
providers leading to superior wound management. Coffey et al., 
(2015) found that the electronic flow sheet increased the 
completeness of documentation by consistently capturing 11 key 
data elements during resuscitations. These findings support the 
implementation of SS documentation to increase complete, 
accurate charting as well as increased adherence to an established 
evidenced based SS algorithm. 

The two electronic health record documentation articles have 
reasonably consistent results that implementation improves 
outcomes and leads to completeness of documentation. The single 
setting of each study limits the generalizability, but both did contain 
a moderate sample size. Consistent recommendations were made in 
both studies based on literature. 
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Figure 1 

Theory of Diffusion of Innovation: Applied to Safe Sleep Electronic Documentation 
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Appendix A 

Proccess Map for Pre-Implementation Workflow 
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Appendix B 

Crib Cards 
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Appendix C 

Safe Sleep Educational Poster and Bulletin Board 
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Appendix D 

Observed Safe Sleep Environment Run Chart 
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Appendix E 

Electronic Documentation Run Chart 
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Appendix F 

Crib Card Run Chart 

 

 


