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Abstract 

The purpose of this quality improvement project was to improve lab turnaround times to 

decrease Emergency Department (ED) length of stay. The project participants included 

registered nurses (RN) and medical doctors (MD) in the ED and medical technologists (MT), 

medical laboratory technicians (MLT), and phlebotomists in the laboratory. EDs are challenged 

with diagnosing and treating patients promptly and often encounter delays from outside factors. 

One of those includes laboratory turnaround times (TAT). Using lean methodology, 

interventions selected were put into place in an effort to decrease lab TAT. Standard workflows 

were developed for lab and ED team members. ED RNs began using ED protocols to enter 

pertinent lab orders during triage after assessing patients. ED RNs collected blood samples when 

starting their intravenous line, and a 5S was carried out to improve workplace organization. ED 

RN protocol usage improved by 14.7% the first month of the project and continued to improve 

for a final improvement of 68% compared to the 50% improvement target. The volume of blood 

samples collected by RNs improved from an average of 476 per month to 535 per month for an 

increase of 12% vs. a goal of 10%. Workplace organization improved from 8 points to 20 points 

compared to a goal of 15-20 points. Lab TAT for arrival to first ordered lab for CBCs, BMPs, 

and Troponins improved from an average of 20.85 minutes to an average of 18.53 minutes. Lab 

TAT from labs ordered to collection time for CBCs, BMPs, and Troponins also improved from 

an average of 19.88 minutes to an average of 17.37 minutes. This project improved the overall 

lab TAT by 4.82 minutes; however, it did not meet the ED LOS improvement target of 5%.   

 

Key words: lab, emergency department, turnaround time, length of stay, improving laboratory 

turnaround time, improving ED LOS, throughput 
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Section I.  Introduction 

  Healthcare costs continue to rise in the United States, and Emergency Department (ED) 

crowding, and throughput remain a national crisis leading to adverse effects on patient care, 

quality, and safety (Haq et al., 2018). A root cause analysis using Preferred Reporting Items for 

Systematic Reviews and Meta-Analysis (PRISMA) conducted by Driesen et al. (2018) concluded 

that increased ED length of stay (LOS) is caused most of the time by factors outside of the ED. 

One of these outside factors is laboratory turnaround times. Li et al. (2015) performed a 

retrospective, multisite cohort study correlating the number of laboratory tests ordered to the ED 

LOS. In contrast, for every five additional tests ordered per order episode, the median ED LOS 

increased by 10 minutes (2.9%) (Li et al., 2015). Li et al. (2015) also concluded that for every 

30-minute increase in turnaround time, there was a 5.1% (17 minutes) increase in ED LOS.  

Hospitals are faced with needing to find ways to increase patient care efficiency, decrease waste 

and costs, and improve healthcare quality. 

Background 

 The ED is the first portal of entry into healthcare by many patients. According to the 

National Center for Health Statistics (2017), there were 139 million ED visits in 2017. Along 

with rising patient volumes, EDs are also seeing an increase in the aging population and patients 

with co-morbidities (DeAnda, 2018). EDs are also faced with challenges of limited access to 

primary care and community services, which leads to an influx of patients, lack of resources, and 

stress on staff (DeAnda, 2018).  

 Patients are quickly triaged using the Emergency Severity Index (ESI) to stratify their 

symptoms and are given a level score of one (emergent) to five (least urgent), and care is 

prioritized according to their ESI assigned (Agency for Healthcare Research and Quality 



LABORATORY AND EMERGENCY DEPARTMENT 7 

 

[AHRQ], 2020). There are multiple levels of care provided at one time in the ED, leading to an 

extremely fast-paced environment. Laboratory, radiology, and other ancillary tests are ordered on 

multiple patients at one time. If there is a disruption in any of these orders or workflows, a 

backlog of care may occur, which leads to increased ED LOS (DeAnda, 2018). 

   Laboratory tests provide valuable information to providers for diagnosing and developing 

treatment plans for patients in the ED. A quick turnaround of these results can expedite ED 

throughput, decrease LOS, and improve patient outcomes (Kaushik et al., 2018). Patient 

experience is improved as the wait time decreases, quicker diagnoses are made, and a faster 

treatment plan is developed and implemented (Inal et al., 2017).  

By improving ED throughput, reduction in mortality rates and improved safety as well as 

decrease the percentage of patients that leave without treatment (LWOT) and decrease in-patient 

LOS (Leung et al., 2017). Improving laboratory turnaround time (TAT) and ED LOS can also 

lead to a reduction in health care costs by keeping ED beds open to treat patients as they arrive, 

increasing reimbursement from patient satisfaction, and lead to better-fixed cost distribution 

(Probus & Smith, 2020).   

Organizational Needs Statement 

 The setting for this project is a non-profit, six-bed critical access hospital that belongs to 

a nine-facility healthcare system. The patient population served is diverse, impoverished, and 

complex. The ED has eight beds and sees approximately 950 visits per month, and an average of 

5,000 laboratory tests are ordered for this population (ED Manager, personal communication, 

July 2, 2020; Laboratory Supervisor, personal communication, July 24, 2020). Laboratory tests 

are ordered by computer physician order entry (CPOE) through an electronic medical record 

(EMR) and collected by laboratory phlebotomists most of the time. In November 2019, the 
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laboratory upgraded to a new Laboratory Information System (LIS), Beaker, which interfaced 

with the facility’s current EMR. This integration provided the ability to integrate provider orders 

related to blood collection with individual patient identification and specimen labeling at the 

bedside.  

 Before and after this integration, ED providers and ED staff verbalized concerns that 

there were delays in laboratory collection and result times. Laboratory team members have 

verbalized that staffing limitations and delays from nurse collected labs have resulted in delays. 

Safety Intelligence reports related to these delays have been entered by team members with 

blame placed on the team member's different departments that submitted the report. There is also 

no standard of work for who is going to collect lab specimens; therefore, nurses and 

phlebotomists are both collecting unbeknownst to each other. The organization has not evaluated 

any data or processes as they relate to laboratory collection and resulting. The laboratory has a 

policy and targets for selected laboratory tests; however, these have not been evaluated or 

updated since the new LIS interface. Current targets for the selected labs are Troponin in 90 

minutes, CHEM7 in 90 minutes, CBC in 30 minutes, PT/INR in 40 minutes, Rapid Step in 60 

minutes, and UHGC in 40 minutes once the specimens have been received in the lab (Laboratory 

Supervisor, personal communication, July 23, 2020). There are currently no state or national 

benchmarks related to laboratory turnaround times.   

 The arrival to discharge LOS in the ED of this critical access hospital for the fiscal year 

(FY) 2019 was 104 minutes, and for FY 20, October 1, 2019, to June 20, 2020, was 101 minutes 

(ED Manager, personal communication, June 26, 2020). The health systems defined target 

benchmark is 142 minutes, and the Centers for Medicare & Medicaid (CMS) Benchmarks of 

Care National median is 134 minutes (ED Manager, personal communication, June 26, 2020). 
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The current median minute average of Critical Access Hospitals in North Carolina is 133 

minutes (Lahr et al., 2019). While this critical access hospital is currently meeting these targets, 

the administration would like to see a 5% overall improvement in the ED LOS.  

 This project seeks to optimize performance in the ED and lab to meet the Institute for 

Healthcare Improvement (IHI) Triple Aim three dimensions of improving the patient experience 

of care and health populations and reducing the per capita cost of health care (Berick et al., 

2008). Reducing laboratory TAT and decreasing ED LOS improves the patient experience of 

care, improves populations' health, and reduces the per capita cost of health care (Kaushik et al., 

2018). This project also assisted in meeting the goals of Healthy People 2020 by improving 

access to health services. The Healthy People 2020 Access to Health Services (AHS)-9 objective 

states that we should aim to reduce the frequency of emergency department visits, whereas the 

wait time to be seen exceeds the recommended timeframe (Office of Disease Prevention and 

Health Promotion [ODPHD], 2020).  

 Laboratory TAT efficiency and ED LOS have not been a top priority of the project 

facility in the past. Recently, the organization has struggled due to a lack of defined processes 

and accountability. The culture between the ED and laboratory teams lacks collaboration, 

ownership and promotes blame against each department. Thus, the administrative team would 

like this project to focus on having the workflow from lab test ordered to lab test resulted 

examined and evaluated for throughput efficiency as well as see a correlated improvement in ED 

LOS (Director of Quality, personal communication, May 28, 2020). Administration would also 

like this project to improve communication and collaboration between the lab and ED teams.   

Problem Statement  
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Reviewed safety intelligence reports identified 57 events related to laboratory delays in 

the ED from June 1, 2019, to May 31, 2020. ED Accelerator data from October 1, 2019, to June 

30, 2020, indicates that the LOS stay goal is met between 75% - 80% of the time on any given 

day. Providers and staff have shared written and verbal concerns with the administrative team 

that there are delays in laboratory TAT time within the ED setting. These delays and concerns 

indicate that there is an inefficient process from the time labs are ordered until the time a lab is 

resulted, which may be leading to increased ED LOS.  

Purpose Statement 

The purpose of this project was to identify wastes and opportunities in laboratory 

workflows with regard to implementing small tests of change to improve TAT in an effort to 

improve ED LOS.  

Section II. Evidence 

Literature Review  

 In order to develop a strategy to answer the question, “How to improve laboratory 

turnaround time and ED LOS?” a comprehensive literature search was performed using PubMed 

and CINHAL with MeSH terms, Boolean operators, and One Search followed by an analysis of 

abstracts and title words.  Search terms used included LOS, ED, laboratory, and throughput. 

Phrases that were used included "improving laboratory turnaround time" and "improving ED 

LOS." Only journal articles in the English language from 2015-2020 were considered for 

inclusion. Only articles that described how lean tools were utilized to improve either ED LOS or 

laboratory TAT were those reviewed. Articles that described activities of lean in settings other 

than the ED or laboratory were excluded. The literature also had to describe how lean 

successfully made an impact on a workflow to be included in the review. The PubMed search 
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resulted in three articles of which one was retained for review.  CINHAL yielded a result of 190 

articles, of which 12 were saved for reviewing and synthesis. One Search resulted in 616 articles, 

with most of them having been previously identified through PubMed or CINHAL. Article 

reference lists were reviewed for studies that had not been identified through database searches. 

All levels of literature were searched. Articles chosen were in support of using lean methodology 

to improve laboratory TAT and ED LOS.  

Current State of Knowledge 

Literature supports that healthcare facilities should be focused on ED LOS and improving 

patient throughput. The Joint Commission (TJC; n.d.) states that reducing ED LOS can improve 

access to treatment specific to a patient's condition and increase the quality of care. TJC abstracts 

charts during accreditation for review of ED-1 Median Time from ED Arrival to ED Departure 

for Admitted ED Patients and ED-2 Admit Decision Time to ED Departure Time for Admitted 

Patients (TJC, n.d.). The Centers for Medicare & Medicaid Services (CMS; 2020) through the 

Hospital Outpatient Quality Reporting Program, measures OP-18 Median Time from ED Arrival 

to ED Departure for Discharged ED Patients and OP-22 Left Without Being Seen. The 

Emergency Nurses Association (ENA; 2020) published a position statement supporting the need 

for hospital-level administrators to create interdisciplinary teams to develop and drive quality 

improvement processes such as lean to address the problem of ED crowding which leads to 

increased LOS.   

There is very little literature that defines measurable expectations for laboratory TAT.  

The literature reviewed supports that laboratories should have TAT thresholds and that there is 

minuscule data available for reasonably accepted times and benchmarks from state and national 

agencies (McKillop & Auld, 2017; Wilson, 2016). The College of American Pathologists (n.d.) 
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offers a repository of peer-reviewed journal articles related to TAT through Q-PROBES, which 

are short term peer-comparison studies and Q-TRACKS, which are long term studies. These 

studies can be utilized to help establish benchmarks and compare individual laboratory 

performance to participating laboratories.  

Current Approaches to Solving Population Problem  

Plan, Do, Study, Act (PDSA), Six Sigma, and lean methodologies are practical 

approaches used to correct and improve inefficiencies and waste in workflows that effect 

laboratory TAT and ED LOS. PDSA cycle, introduced by W.E. Deming (1982), is a framework 

and tool used for running and documenting a small test of change to improve patient care. The 

process includes developing a plan to implement the small test of change (Plan), carry the small 

test of change out (Do), observe and evaluate learnings from the small test of change (Study), 

and then make alterations in the plan if needed for the next cycle (Act) (Institute for Healthcare 

Improvement [IHI], 2017).  Prybutok (2018) developed a Ninety to Nothing Task Force and 

utilized PDSA cycles to improve the average TAT in the ED of an acute care hospital by 30.2% 

in four months.   

 Six Sigma is a statistically technical framework utilizing analytical tools to discover hard-

to-find causes of variation and errors (Pyzdek, 2018). Inal et al. (2017) conducted a 

"longitudinal, before-after analysis of process improvements in the central laboratory of a 

teaching university hospital" (p.1). Inal et al. utilized the Six Sigma tool define, measure, 

analyze, improve, and control (DMAIC) system to implement changes to barcode labels on 

blood samples and extinguish two steps in their reception area workflow. Their changes 

eliminated 3-hours and 22.5 minutes of non-value-adding work, reduced steps prone to medical 
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errors and potential biological hazards from tube relabeling from 30% to 3%, and improved TAT 

for stat blood samples from 68 to 59 minutes (Inal et al., 2017). 

Lean methodology is used to restructure an organization based on the ever-changing 

needs of their population and market by discovering and eliminating inefficiencies such as waste, 

unevenness, and overburden (Pyzdek, 2018). A systematic review of 203 papers in 120 journals, 

performed by Ortiz-Barrios and Alfaro-Saiz (2020), using PRISMA methodology found that lean 

manufacturing was one of the most prominent interventions for improving throughput and 

workflows in the ED. 

After exploring PDSA, Six Sigma, and lean concepts, these approaches were discussed 

with the administrative team at the project implementation site. The decision was made to utilize 

lean methodology, which would include PDSA cycles to improve laboratory TAT and ED LOS.  

A Kaizen event utilizing lean tools is the best approach for improving laboratory TAT and ED 

LOS because these tools assist with removing waste and unwarranted movement (White et al., 

2015).  

Evidence to Support the Intervention  

 White et al. (2015) conducted a "prospective, before-after analysis of laboratory process 

improvement in a teaching hospital emergency department" (p. 1572). The laboratory process 

flow was reorganized using lean methodologies eliminating waste and non-value-added actions. 

Before the implementation, nurse-collected blood samples were placed in a pick-up bin, and the 

sample was transported to a Kiosk by a laboratory technician. Once in the lab, screening and 

confirmatory testing were performed in two different locations. After the project implementation, 

blood samples were sent to the laboratory through a pneumatic system, eliminating the need for a 

laboratory technician to walk to the ED for specimen collection, and the screening and 
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confirmatory testing equipment were co-localized near the pneumatic tube. TAT was decreased 

by 33 minutes for troponin T tests, 88 minutes for urine sedimentation, 12 minutes for Troponin 

I, 9 minutes for urinalysis, and 10 minutes for urine human chorionic gonadotropin (White et al., 

2015). 

In an experimental and process analysis study by Gupta et al. (2018), lean methodologies, 

including Gemba, time studies, and value stream mapping, were utilized in a clinical laboratory 

to identify process improvements.  Waiting time, transportation, and motion wastes were 

identified. Clarification of roles and relocation of equipment were interventions put in place after 

using the lean tools and techniques. This experiment led to the reduction in TAT from 180 

minutes to 95 minutes for hematology blood samples and from 268 minutes to 208 minutes for 

biochemistry blood samples (Gupta et al., 2018).  

In a quantitative analytical applied research study by Elamir (2018), lean concepts were 

applied to improve patient flow in a large ED with approximately 1,000 patient visits per day. A 

multidisciplinary team mapped out the flow from registration to discharge for an ED patient. 

Nurses then observed and documented the timing of each service provided to the patients, 

capturing waits and delays. Multiple input, throughput, and output solutions were implemented 

including the decision to establish a dedicated ED laboratory service. This solution improved 

service flow interruptions, standardized processes, created value for the patient, and minimized 

time to treatment for patients.  

Huang and Klassen (2016) utilized Six Sigma, lean, and simulation to improve the 

phlebotomy process in the ED in the largest multisite hospital system in Canada. Process 

mapping was utilized to identify each step taken after a provider had entered an order for lab 

work until the blood specimen was obtained in the lab. After mapping, each step was evaluated 
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for value and flow time. Time studies, observations, and interviews were also performed to gain 

further insight into the process. Activities were categorized into three groups using the lean 

concept of value: value added, non-value added but necessary, and non-value added. Data 

collected related to delays in the process were described using cause and effect diagrams and 

pareto charts. The two most common causes of delays were the medical laboratory assistant 

(MLA) answers the phone during the process and the ED nurse waits for the MLA to come and 

draw the blood. The team developed eight individual suggestions for improvement and combined 

them to create models to implement for small tests of change. Huang and Klassen (2016) 

identified that combining suggestion one (nurse collects blood before any other treatments) and 

four (add a full time MLA to collect blood in the urgent care and ED settings) together made the 

most significant impact. This combined intervention yielded a 37% faster flow time in the ED 

which leads to reduction in laboratory TAT.  

Evidence-Based Practice Framework 

Conceptual frameworks to be used for this project are Lewin’s Change Theory and 

Model and lean implementation methodologies. Kurt Lewin’s Change Theory, developed in the 

1940s, led to the development of his three-stage model of change known as unfreezing-change-

refreeze, whereas prior learnings are removed and relearned (Lewin, 1951; McEwen & Willis, 

2019). Lewin developed his model based on the concepts of field and force, whereas “field” is 

considered the system, and "force" is an entity that has direction, focus, and strength (McEwen & 

Wills, 2019). Driving forces movement to a new direction or outcome, and the restraining forces 

block progress towards the goal of the planned change. For a planned change to occur, 

identification and attention must be placed on the driving forces, and if possible, the restraining 

forces should also be identified so they can be minimized to prevent failure (McEwen & Wills, 
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2019).  Lewin educates that change is successful once there is a return to equilibrium as a result 

of balancing the opposing forces and the three phases of unfreezing the status quo, moving to a 

new state-change, and refreezing the change (McEwen & Wills, 2019).   

Lean was developed by Taiichi Ohno, a Toyota production executive, in Japan after 

World War II (Pyzdek, 2018). Lean principles focus on adding value and removing all non-

value-added steps in a process. Wastes in processes that include overproduction, excess 

transportation, excess inventory, excess processing, waiting, correction, and motion are 

identified and removed or restructured to create a value-added process for the customer 

(Pyzdeck, 2018). Lean principles can also eliminate obstacles, worker frustration, and errors that 

can lead to low-quality patient care (Pyzdeck, 2018). 

  Tools utilized in lean include value stream mapping and analysis, spaghetti diagrams, and 

5S. Value stream mapping captures all of the activities and resources needed to provide a 

specific service to a customer (Pyzdeck, 2018). Spaghetti diagrams are visual tools that show the 

physical movement of "work objects" such as people and for this project, laboratory specimens 

(Pyzdeck, 2018). A 5S (Sort, Set in order, Shine, Standardize, and Sustain) system is utilized to 

create a clean and clutter-free workspace (Pyzdeck, 2018). Pyzdeck (2018) defined each phase 

as: 

 Sort: Evaluate what is needed in the workspace to perform the necessary job and 

eliminate what is not necessary 

 Set in Order: Place needed items in a designated location for easy accessibility 

 Shine: Keep the workspace clear of clutter and clean 

 Standardized cleanup: Develop an intervention to keep the workspace clean, neat, 

and clutter-free 
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 Sustain: Hard-wire the habit of maintaining a clean, neat, and clutter-free 

workspace  

The introduction of lean to a facility is considered a change within the organization and requires 

a change journey. Lewin’s Change Theory was used as the conceptual framework for introducing 

lean methodology and changes during the project implementation.  

Ethical Consideration & Protection of Human Subjects  

 Ethical knowledge is “based on obligation to service and respect for human life” (Moran 

et al., 2020, p. 110). This project implemented a quality improvement process that only involved 

health care providers, nurses, and laboratory team members to improve ED LOS by reducing 

laboratory TAT. There was no identifiable patient or team member information on any 

document, including chart audits. Pre and post surveys were distributed to the ED and laboratory 

teams to collect qualitative data to capture their understanding and thoughts related to the initial 

and post-project workflows. All electronic data was stored on a password-protected computer 

that only the project leader could access. All team members were treated equally, fairly, and not 

taken advantage of throughout project implementation.  

 There is potential for conflict of interest as the project leader is an employee at the 

facility where project implementation occurred. Leadership has been notified that the project 

leader only participated in activities during hours they were not working. There was no 

compensation for any team members participating in the project.  However, thank you cards 

were sent to the ED and laboratory departments, Director of Quality, and hospital administration 

after the project completion for their support throughout the project.  

 The Collaborative Institutional Training Initiative (CITI Program; n.d.) provides 

educational courses focused on conduct, ethics, regulation, and administration of research. Post 
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completion of two of their courses: “Social and Behavioral Responsible Conduct of Research” 

and “Social/Behavioral Research Investigators and Key Personnel," it was determined that this 

project has no identifiable ethical issues. Project approval was obtained through an 

organizational approval letter signed by the entity president (see Appendix A). This rural hospital 

does not have an Institutional Review Board (IRB) but is supported by a health system with an 

IRB; therefore, approval of this project was submitted to the system Center for Research and 

Grants (CRG) department. The CRG determined on November 3, 2020 that this project was a 

quality improvement project and approval by the IRB was not required (see Appendix B).   

Section III. Project Design 

 This Quality Improvement (QI) project was designed as an effort to standardize 

workflows for blood collection in order to decrease laboratory turnaround times and ED LOS.  

The first intervention was the implementation of ED protocols post triage of a patient, while the 

second intervention was the implementation of standard workflows for drawing bloodwork. 

After intervention implementation, data was monitored and the PDSA QI cycle was incorporated 

to continue to establish QI plans for continual improvement of these turnaround and LOS times.  

Project Site and Population 

 The project setting was in the ED and laboratory of a Critical Access Hospital in rural, 

eastern NC. The hospital, initially established in 1952, belongs to a nine-facility health care 

system and serves over 19,854 residents (ARHS, 2018). The population of interest for this 

project was RNs and MDs in the ED and medical technologists (MT), medial laboratory 

technicians (MLT), and phlebotomist in the laboratory.   

Description of the Setting 
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 The ED located inside this Critical Access Hospital has seven private treatment rooms, 

one trauma room, and a triage room and is staffed by one MD per 24-hour shift and three RNs 

each 12-hour shift. The laboratory consists of two rooms separated by an open corridor. One 

smaller room serves as an outpatient blood drawing station and small workspace for the 

phlebotomist. The larger room contains all necessary equipment to perform tests that can be 

completed on-site and several workspaces for the MTs and MLTs. The laboratory is staffed by 

one to three MT/MLTs per shift depending on the time of day and one phlebotomist during the 

hours of 8 am – 4 pm Monday – Friday. There is no phlebotomist coverage on Saturdays or 

Sundays. Each unit also has a manger and medical director.  

Description of the Population 

 The population for this project were the providers and RNs in the ED and the MTs/MLTs 

in the laboratory. The ED is comprised of five full-time MDs that work 24-hour shifts, 12 RNs, 

and a unit manager. The laboratory employees three MTs, eight MLTs, and two phlebotomists 

whereas one of the MLTs also serves as a supervisor and a unit manager.  

Project Team 

 The team for this project consisted of the ED Medical Director, one ED RN, one MT, one 

phlebotomist, one Quality Specialist, and one RN that works outside of both the ED and the 

laboratory. The RN that works outside of the ED and Laboratory was chosen to participate to 

provide an outside perspective to the project and interventions. The ED and Laboratory managers 

were also part of the overall project team and provided oversight to the ED and Laboratory teams 

during the implementation of the interventions. A site champion for the project leader conducting 

this QI project and the administrative team for the facility were also participants in the overall 

project. 
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Facilitators and Barriers 

 During any project, there are facilitators and barriers encountered. The support of the 

administrative and quality teams served as a strong facilitator for this project. Team members in 

the ED and laboratory and patients served as the primary stakeholders. The ED and laboratory 

team members played a large role in the implementation of this project by identifying the correct 

protocol based on the patient complaint and inputting it into the electronic health record as well 

as following the standard work developed for the collection of blood samples. They also assisted 

in the 5S event to improve the workspace in the ED. The laboratory team members played a role 

in this project by following the standard work developed for the collection of blood samples by 

laboratory personnel. The patients that seek care in this ED are facilitators and stakeholders 

because this project directly impacts the way care is delivered to them.  

 The facility and overall healthcare system’s focus on ED throughput and patient 

satisfaction also provided support for this project. This facility’s ED Workgroup met monthly to 

review throughput data, current initiatives, and barriers to improvement thus providing an avenue 

for information and discussion for this project to take place. The ED Governance Group for the 

entire healthcare system, which comprises all of the ED medical directors and nurse leaders, also 

met monthly to review data and discuss projects to improve ED throughput and patient 

satisfaction adding increased support for this project.  

 Barriers to this project included lack of buy-in by team members and providers. There 

was also difficulty implementing the change because the ED and laboratory team members had 

hardwired workarounds in their current workflows. The team also did not understand the use of 

the ED protocols as they relate to chief complaints and treatment. Other barriers included the 

layout and location of ED supplies and the lack of standard work for blood collection. These 
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issues were addressed during an educational intervention, individual support offered by the 

project leader, site champion, and unit leaders, the creation of standard work documents for team 

member reference, and a 5S event.  

Project Goals and Outcome Measures 

 The primary goal of this project was to decrease ED LOS by reducing laboratory TAT. 

Research supports that decreasing ED LOS improves overall patient outcomes and decreases 

mortality (Kaushik et al., 2018; Leung et al., 2017). It was likely that improving laboratory TAT, 

increasing the use of ED protocols, and increasing compliance with the standard workflow for 

blood collection would likely decrease ED LOS and improve care and treatment of the ED 

patient population (Inal et al., 2017; Kaushik et al., 2018; Leung et al., 2017).  

 Each patient that arrives to the ED presents with a chief complaint and based on this 

complaint; they had correlated ED protocol orders placed in the EHR. If the ED protocols 

indicated the patient was to have an intravenous (IV) line placed, the RN collected the blood 

work following the standard work developed whereas if no IV line is ordered, the RN indicated 

that in the bloodwork order so that the lab was notified, and they drew the patient’s blood using 

their standard work developed. Once the blood was received in the lab, the automated testing 

process and resulting occurred so that the final lab value resulted in the EHR. Standard work was 

also created when lab results were abnormal or critical and was followed.  

 An educational handout in the form of a printed PowerPoint was distributed to staff 

during roving educational sessions. This was utilized to educate staff regarding the overall 

project, standard work developed, 5S, and metrics that were monitored during implementation. 

Standard work templates (see Appendix C) for RNs and laboratory team members were also 

distributed to serve as an educational reference during the workday. Additionally, ED RNs were 
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provided a handout identifying the ED protocols (see Appendix D) available based on chief 

complaints.  

Description of the Methods and Measurement 

 Outcome measures are specific data metrics that are collected to show the impact of an 

intervention and whether an expected outcome has been achieved. Expected outcomes for this 

project were focused on staff education, percent of RNs drawing blood, ED protocol utilization, 

improved TAT in identified laboratory workflows, decreased ED LOS, and workplace 

organization. Time and percentage measurements were used to determine differences pre- and 

post- the project implementation. Table 1 outlines the expected outcomes and measurements 

used for each project objective.  

Table 1 

Objectives, Expected Outcomes, and Measurements 

Number Objective Expected Outcome     Measurement 

      1 Staff will participate in project 

education training  

95% of staff will participate 

in the project education 

training 

Percent of staff who 

attend session 

 

    

      2 RN team members will 

implement ED protocol orders 

based on chief complaint 

Post intervention usage will 

be 50% higher than pre-

intervention usage 

Pre-post percentage 

difference in use 

    

      3 Decreased time from patient 

arrival to first ordered lab 

Post intervention time will 

be 5% lower than pre-

intervention time 

Pre-post difference 

in time 

    

      4 Decreased time from order 

placed to blood collected 

Post intervention time will 

be 5% lower than pre-

intervention time 

Pre-post difference 

in time 
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Number Objective Expected Outcome     Measurement 

      5 Decreased ED LOS Post intervention time will be 

5% lower than pre-intervention 

time 

Pre-post difference in 

time 

    

      6     RNs will draw blood 

when starting an IV 

10% increase in RNs drawing 

blood when starting an IV post 

intervention 

Pre-post percentage 

difference in RNs 

drawing blood 

    

      7 ED Workplace 

Organization 

Post intervention score criteria 

of 15-20  

Pre-post difference in 5S 

checklist score 

    

Note. Aggregated data was used for outcome and measurement data.  

Discussion of the Data Collection Process 

 Data for this project was collected from the EHR and through observations utilizing data 

collection tools. A randomized, retrospective chart review of patients seen within 30 days prior 

to the implementation was conducted to serve as a baseline for measuring the difference in times 

post intervention. An educational roster was utilized during team member education and 

compared to the incumbent report for each department to determine the percentage of staff who 

attend an educational session. Reports were obtained from the EHR to evaluate the percentage of 

time a RN orders an ED protocol, percentage of RNs drawing blood, lab order placed to blood 

collected time, and blood collected time to lab resulted time. Data for the ED LOS: Arrival to 

Depart in minutes, was obtained from a Tableau dashboard that is fed data from the EHR.  

 A phased event, known as a 5S, was also conducted as part of the project implementation 

to clean and de-clutter the workspace. Post the event, a 5S Audit Checklist and Report tool (see 

Appendix E) was utilized during weekly rounding sessions to evaluate the ED unit on workplace 

organization and focused improvement. Using the tool, the department was scored on each of the 

five phases (Sort, Set in order, Shine, Standardize, and Sustain) and the score was compared to 
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the ED’s baseline score which was determined after a pre-intervention rounding session was 

performed using the 5S Audit Checklist and Report tool.  

 Data collection occurred daily and weekly depending on the data collected. Run charts, 

pie charts, Pareto charts, and bar graphs were used to display the data on a Monitoring for Daily 

Improvement (MDI) board in the ED. Comparative and trend analyses were performed on data 

obtained and evaluation of meeting targeted benchmarks was also performed.   

Implementation Plan 

 Implementation of this project occurred January 19, 2021 – April 30, 2021 (see Appendix 

F).  The pre-implementation phase of this project which included a thorough literature review to 

identify evidence-based practices (EBP) was completed to assist with developing interventions to 

be deployed during the implementation phase. During the pre-implementation phase, the project 

leader along with the project team mapped the patient journey in the ED from arrival to the time 

labs were resulted in the EHR. The project team embarked on a Gemba to the ED and laboratory 

settings to observe the activities, tasks, and workflows related to this process. The team then 

flowcharted every detail of a patient’s visit from time of arrival to time labs resulted in the EHR 

capturing all of the value-added and non-value-added steps. Current state (see Appendix G) and 

proposed future state (see Appendix H) value stream analysis (VSA) maps were created and a 

gap analysis (see Appendix I) was performed to identify opportunities for improvement. 

Interventions that were implemented during the implementation phase of this project to improve 

or correct the opportunities for improvement were developed from EBPs found in scholarly 

literature.  Those interventions included implementation of standard work for blood collection 

for RNs and laboratory team members, initiation of RNs drawing blood for laboratory tests, and 

implementation of triage protocol use in the ED.   
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 Protocol usage is very common in healthcare and the use of diagnosis-specific nurse-

initiated protocols in the ED promotes teamwork between providers and nurses, shortens wait 

times for patients, and optimizes patient flow in an ED (Li et al., 2018). A study by Li et al. 

(2018) describes how nurse-ordered diagnostic protocols were implemented and during triage in 

the pediatric ED, specific tests within the protocols were ordered based on the patients’ chief 

complaints and symptoms in an effort to decrease the ED LOS. In their study, they were able to 

decrease ED LOS for patients by 15 minutes (Li et al., 2018). Douma et al. (2016) performed a 

pragmatic randomized evaluation of nurse-initiated protocol use in an urban ED that led to a 

decrease in troponin tests for patients presenting with chest pain by 79 minutes. Their study also 

suggested that the use of the protocols which contained orders for laboratory tests decreased the 

median ED LOS for patients presenting with hip fractures (reduction of 224 minutes) and vaginal 

bleeding (reduction of 232 minutes). 

 During this project, ED RNs were educated on the available protocols that had been 

developed and approved by the health system’s ED Medical Directors and the local Medical 

Executive Committee and ED Medical Director. These protocol order sets contain orders for 

labs, medications, diagnostic tests, and other nursing orders that could be carried out prior to the 

patient being examined by the provider. The RNs were empowered to use their assessment skills 

and implement the triage protocol order set that correlated with the patient’s chief complaint and 

their assessment findings.  

 Implementing the practice of RNs drawing blood for laboratory tests when initiating an 

intravenous line in the ED can reduce the length of time from when the order is placed until the 

time the blood is collected as well as influence patient flow and ED LOS (Nazaretian, 2017). It is 

assumed that limiting the number of venipunctures to one will lead to less pain and discomfort 
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for the patient thus also improving patient experience. In a study by Nazaretian (2017), it was 

shown that having RNs perform blood collection with a vacutainer adaptor when initiating IV 

therapy reduced collection time from 187 seconds to 46.2 seconds. Huang and Klassen (2016) 

describe a project that used six sigma, lean, and simulation to change the workflow in an ED that 

would allow RNs to perform phlebotomy as soon as it was identified that the patient needed lab 

work. When this practice was combined with the current practice of phlebotomists drawing 

blood, the ED saw an improvement in their total phlebotomy TAT from 27.73 mean minutes to 

16.18 mean minutes.   

 For this project, the ED RNs initiated the collection of blood specimens for their patients 

when they initiated intravenous therapy and documented the collection in the EHR. For patients 

that did not have an order for intravenous therapy, the phlebotomist continued to perform 

phlebotomy and collect the specimens in the EHR. Education for this workflow change occurred 

during education rounds that were completed during week two of the project.  

The team also identified interventions that could benefit the overall work environment of 

the ED and laboratory teams. These interventions were placed in a parking lot (see Appendix J), 

shared with unit and administrative leadership, and some interventions were chosen to also be 

implemented during the implementation phase. Those that were not chosen by the team of 

leaders were handed off in during face-to-face meetings the respective unit leader for further 

investigation; therefore, were not part of this project implementation. 

 Prior to implementing this project, team members in the ED and laboratory were 

educated during roving educational sessions on the standard work written for their departments. 

These sessions were conducted by the project leader and were performed January 19, 2021 – 

January 23, 2021 three times a day to ensure all team members in the ED and laboratory were 
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educated. RNs were also educated on selecting and ordering the correlated ED protocol to the 

patient’s presenting chief complaint. Additionally, MDs were educated on the need for them to 

co-sign the protocol orders entered by the RN to meet compliance regulations. A 5S was also 

conducted in the ED by the project team. Observations and data collection began, and support 

was provided for all team members.  

Section IV. Results and Findings 

Results 

The purpose of this project was to identify waste and opportunities in laboratory 

workflows with regard to implementing small tests of change to improve TAT in an effort to 

improve ED LOS. Using the lean method of rapid improvement, the project took place over a 

three-month period. All EHR charts of ED patients that had labs (CBC, BMP, and Troponin) 

were reviewed. Patients that went straight to radiology were excluded from the study because the 

lab order and collection times were skewed because the patient was not in the ED when ordered.  

Outcomes Data 

 The intended outcomes of this QI project were staff participation in education, increased 

use of ED triage protocols, decrease time from patient arrival to first ordered lab, decreased time 

from order placed to blood collected, decreased ED LOS, increase the number of RNs drawing 

blood, and ED workplace organization. Baseline data was obtained from November 1, 2020 

through January 31, 2021 for ED protocol usage, time from patient arrival to first ordered lab, 

time from order placed to blood collected, and ED LOS. Project data for the three-month project 

period from February 1, 2021 through April 30, 2021 was obtained and analyzed.  

Staff Training. Team members in the ED and laboratory were educated using a narrated 

PowerPoint and follow-up rounding. Educational content consisted of the standard workflows 
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developed by the project team, tools to be utilized during the project, and expected project 

outcomes. Data collected revealed that 97% of ED and laboratory team members reviewed the 

provided education which was greater than the goal set of 95%.  

 ED Protocol Usage. At implementation of the project, the ED protocols were used an 

average of 17 times per month over a three-month period. After the first month, ED protocol 

usage increased by 14.7% to an average 19.5. The second- and third-month data continued to 

show an increase in the usage of the protocols. In the second month, usage increased by 31% and 

by the third month, the usage had increased by 68% to an average of 40 usages per month which 

is greater than the target of 50%. Figure 1 illustrates the monthly usage increase during project 

implementation.  

 When using the protocols, the ED RN has the ability to select multiple orders within the 

protocol. The volume of orders when using the protocols was also collected and analyzed. Prior 

to the project, an average of 59.5 orders were placed monthly. Data for November 2020 cannot 

be accounted for as the protocols were not used at this time. Each month of the project, the 

volume of orders placed increased. After implementation of the project, the volume of orders 

increased by 184% to an average of 169 orders placed per month.  Figure 2 illustrates the 

monthly volume of orders placed.  
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Figure 1 

ED Protocol Usage 

 
 

Note. Number of ED protocols used each month compared to the monthly goal.  

 

Figure 2 

 

ED Orders Placed from Protocols 

 

 
 

Note. Volume of orders placed when ED protocols were used.  
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Laboratory Turnaround Time. The average TAT for patient arrival to lab order time 

three months prior to the project (November 2020, December 2020, and January 2021) was 

20.85 minutes. During month one (February 2021), the TAT decreased by 3.3% to 20.17 

minutes. There continued to be a decrease in TAT over the last two months (March 2021 and 

April 2021) of the project with a 16.9% decrease in month March 2021 and a 13.2% decrease in 

April 2021. There was on overall decrease in TAT during project implementation of 11.1% 

compared to a target of 5%. Figure 3 illustrates the TAT for ED patient arrival to order placed 

for CBC, BMP, and Troponin lab tests. 

Figure 3 

CBC/BMP/Troponin Arrival to Order Placed TAT 

 
 

Note. Arrival to order placed TAT in average minutes compared to the goal November 2020 – 

April 2021.  

The average TAT for lab order placed to blood sample collected three months prior 
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decrease in March 2021 and a 13.7% decrease in April 2021. There was on overall decrease in 

TAT during project implementation of 12.6% compared to a target of 5%. Figure 4 illustrates the 

TAT for lab ordered placed to blood sample collected for CBC, BMP, and Troponin lab tests. 

The average TAT for patient arrival to blood sample collection prior to the project was an 

average of 40.7 minutes. At the end of the three-month project (February 2021-April 2021), the 

average time was 35.9 minutes. This resulted in a 4.82-minute reduction in TAT for patient 

arrival to blood sample collection for ED patients. Figure 5 illustrates the total TAT for patient 

arrival to blood sample collection.  

Figure 4 

CBC/BMP/Troponin Lab Order Placed to Blood Sample Collected 

 
 

Note. Lab order placed to blood collection TAT in average minutes compared to the goal 

November 2020 – April 2021.  
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Figure 5 

 

Arrival to Blood Sample Collection 

 

 
 

Note. Patient arrival to blood sample collection TAT November 2020 – April 2021.  
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average (November 2020-January 2021). Data reviewed at the conclusion of project 

implementation revealed that the ED RNs drew an average of 12% more blood samples during 

the project than the three months prior to (November 2020-January 2021), exceeding the target 

of 10% improvement. Figure 6 illustrates the increase of ED RNs drawing blood when starting 

their patient’s IV.  

Figure 6 

Blood Samples Collected by RNs 

 
 

Note. Volume of blood samples collected by RNs compared to the determined goal November 

2020 – April 2021.  
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 This QI project was the first lean project in the ED, setting the foundation for this team to 

use lean methodology to remove wastes and enhance patient care leading to quality outcomes for 

their ED patients. Project implementation is consistent with and supported by current literature 

available; however, not all project goals were met. Consistent with literature, analyzed project 

data indicated that laboratory TATs can be improved using lean methodology, ED triage 

protocols, and standard work processes. When the ED protocols are not used and the provider is 

not available, patients experience a delay in their diagnostic testing. While this project resulted in 

a 4.82-minute decrease in overall laboratory TAT, this improvement did not lead to a reduction 

in overall ED LOS.  

 This project did lead to a reduction of non-value-added steps for blood collection (see 

Appendices G & H), improved ED organization, increased blood draws by ED RNs, and 

increased use of ED protocols. ED and lab team members have verbalized that the project also 

led to improved communication between lab and ED team members and improved understanding 

of expected workflows related to blood collection in the ED.  

 During project implementation, it was noted that patients presenting to the ED were 

frequently taken to radiology for diagnostic testing before lab work was collected and sent to the 

lab. The facility may want to consider evaluating this practice if the patient is not a trauma, 

emergent, or code stroke level patient as it may also help improve their lab TAT and processes. 

Team members verbalized that they did not know if the patient should go to radiology first or 

have their blood for labs drawn first.  

 During rounding, it was determined that the Patient Access Services (PAS) team was 

completing registration and time stamping the chart before they had completed the registration 

process. This results in increased length of time from arrival to first lab order and potentially 
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skewed the data collected three months prior to the project. The PAS team was re-educated on 

the appropriate workflow when discovered during month one of project implementation.  

 When meeting with the project team at the end of month one, it was shared by the ED RN 

that electro cardiology (EKG) orders could not be ordered by using the ED protocols even 

though this order is listed on the paper copy of the protocols and a separate order had to be 

placed. The Clinical Informaticist was made aware and continues to work with system 

Information Services to have this corrected. It is possible that if this were corrected, RNs would 

use the protocols to order the EKG which may lead to them placing other orders pertinent to their 

patient since they are in the protocol order set.  

Section V. Interpretation and Implications 

Cost Benefit Analysis 

 The total cost to implement this quality project was $1951.62. There are no additional 

costs to the organization to sustain the interventions put in place during the project until labels 

utilized during the 5S need to be replaced. This cost is minimal and does not outweigh the 

benefits of continuing the current workflows. The current workflows benefit patients, providers, 

and the ED and laboratory departments. Patients are experiencing less venipunctures since nurses 

are drawing blood when starting their IV. They also receive the benefit of timely diagnostic 

testing when RNs utilize the ED protocols. This utilization also benefits the providers because 

when they are not available and an RN has used the protocols, their patients’ labs are being 

collected and processed so when they are available to see the patient, they have the diagnostic 

results needed to make a diagnosis and develop a plan of care. Lab and ED team members also 

benefit from this project because there are clear expectations of their role when lab work is 

ordered, and phlebotomist are no longer presenting to the ED to draw blood unless the RN has 
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changed the order(s) to lab draw or the 30-minute threshold set by the project team is reached 

thus reducing waste and movement. Table 2 outlines the organizational costs associated with the 

project.  

Table 2 

Organizational Project Costs 

Item Cost/Unit Quantity Subtotal 

Supply Expenses    

Mapping Paper $25.89/roll 1 $25.89 

Post-It Notes $6.98/pack 1 $6.98 

Copy Paper $8.92/pack 1 $8.92 

Pens $5.92/pack 1 $5.92 

Markers $15.99/pack 1 $15.99 

Carts for IV and Blood Draw Supplies $300.00/each 2 $600.00 

Label Maker Tape $13.98/each 4 $55.92 

Supply Expense Total --- --- $719.62 

Salary Expenses for 5S Event    

RN 1 $35.00/hour 16  $560.00 

RN 2 $42.00/hour 16 $672.00 

Salary Expense Total --- --- $1232.00 

Total --- --- $1951.62 

 

Note. Supply and salary expenses during project implementation. 

Resource Management 

 Human resources, information technology, and equipment resources were used 

throughout project implementation. Computers and EHR applications were used to place, 

retrieve, and review lab test orders, input appropriate ED protocol orders, and run reports for data 

collection. Human resource support was provided by hospital leadership, site champion, the ED 

and lab team members as participants in the project, and the lab supervisor as the primary 

resource for running reports for data collection.  

Implications of the Findings  



LABORATORY AND EMERGENCY DEPARTMENT 37 

 

 Doctoral prepared nurses have advanced knowledge and the ability to improve nursing 

practice across many different facets in healthcare and can practice in many different roles 

(American Association of Colleges of Nursing (AACN; 2006). A doctoral prepared nursing 

leader focuses on organizational leadership and improves practice through quality improvement 

projects. The AACN developed eight Essentials that should guide these projects and serve as the 

foundation of advance practice nursing (AACN, 2006). This quality improvement project is 

grounded in the eight Essentials developed by the AACN and has improved patient care and 

nursing practice.  

Implications for Patients  

This quality improvement project improved patient care and experience in the ED. 

Patients experienced a decrease in wait time from their ED arrival to the time their lab work was 

ordered and collected. This 4.82-minute reduction potentially provided their provider with results 

faster resulting in them developing their plan of care quicker. However, this is implied and was 

not an outcome measure of the project. By standardizing the practice that RNs would collect 

their patient’s blood for lab work when starting an IV, patients received less venipunctures which 

we can assume leads to improved patient satisfaction and less pain (Nazaretian, 2017).  

Implications for Nursing Practice 

Essential I: Scientific Underpinnings for Practice. The DNP prepared nurse should 

utilize scientific underpinnings to guide practice (AACN, 2006). They should analyze and use 

information to develop practice, integrating knowledge from humanities and science, and 

translate research to improve practice and develop new approaches (AACN, 2006). This quality 

improvement project used lean methodology and demonstrated the significance in utilizing ED 

protocols, having nurses draw blood for lab work, improved understanding of job roles, and 
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workplace organization. This multidisciplinary approach led to improved lab TAT and improved 

care and experience in the ED 

Essential II: Organizational and Systems Leadership for Quality Improvement and 

Systems Thinking. A DNP prepared nurse should develop and evaluate practice based on 

science, assume and ensure accountability for quality care and patient safety (AACN, 2006). 

This nurse should also demonstrate critical and reflective thinking (AACN, 2006). This DNP 

project initiated a change process and embedded the EBP of standard work and waste 

elimination. New practices were introduced to the ED to improve patient care and lab TAT. 

These practices and lean methodology used to implement this project could be replicated in other 

departments within this organization and as well as others.  

Essential III: Clinical Scholarship and Analytical Methods for Evidence-based 

Practice. The DNP prepared nurse should be able to critically analyze literature, implement 

evaluation processes, design and implement quality improvement strategies, and develop practice 

guidelines (AACN, 2006). This quality improvement project was implemented due to ED and 

lab staff identifying that there were delays in lab TAT and confusion of job roles when lab orders 

were placed for the ED patient. A literature review was completed, and evidence-based change 

practices were identified and implemented. Data was collected, analyzed, and practices were 

changed accordingly. Recommendations were made to the facility to use lean methodology to 

continue to evaluate their practices and workflows to improve their ED LOS.  

Essential IV: Information Systems – Technology and Patient Care Technology for 

the Improvement and Transformation of Health Care. The DNP graduate should utilize 

information systems and technology to analyze practice and improve practice as well evaluate 

systems of care and manage data (AACN, 2006). This DNP project used information technology 
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in multiple ways. Protocol orders and lab work were ordered through the EHR. RNs and lab team 

members utilized scanning technology to document their blood collection after using its safety 

features identifying the correct patient. Project data was collected through EHR reports and chart 

reviews. The EHR is built to guide the ED and lab team members through workflows. This 

technology is utilized daily and will continue to be used to improve the delivery and care for the 

organization’s patients.   

 Essential V: Health Care Policy of Advocacy in Health Care. The DNP prepared 

nurse should provide leadership in developing and implementing health policy, educate 

stakeholders on policy, and advocate for policies that impact quality, finance, safety, and 

experience (AACN, 2006). This DNP project did not lead to the development of any health 

policies. However, the project did align with the Institute for Healthcare Triple Aim dimensions 

of improving patient experience of care and The Healthy People 2020 Access to Health Services 

(AHS)-9 objective by decreasing the amount of wait time for patients in the ED.  

Essential VI: Interprofessional Collaboration for Improving Patient and Population 

Health Outcomes. The DNP prepared nurse should effectively collaborate and communicate to 

implement practice, provide leadership, and consult intra-and inter-professionally to develop care 

across the health care continuum (AACN, 2006). This quality improvement project focused on 

collaboration between the ED and lab team members and leaders. The project team collaborated 

throughout implementation sharing ideas, data, and feedback. This collaboration led to practice 

changes in the ED that improved lab TAT and workplace organization.   

Essential VII: Clinical Prevention and Population Health for Improving the 

Nation’s Health. The DNP graduate should be able to evaluate and implement changes to 

improve quality and integrate data to support health care delivery (AACN, 2006). This DNP 
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project improved health care delivery for patients in the ED. The collaborative approach 

improved quality of care by decreasing the number of venipunctures for patients and wait time 

for diagnostic testing when ED protocols were used. This project also resulted in improved lab 

TAT.  

Essential VIII: Advanced Nursing Practice. The DNP prepared nurse should design, 

implement, and evaluate nursing interventions, focus on quality, and demonstrate advanced 

clinical judgment (AACN, 2006). They should be supporters and mentors to colleagues and 

provide support for teams experiencing change (AACN, 2006). Throughout all phases of this 

project, the project leader provided support and mentored the ED and lab team members. A 

literature review was completed, evidence-based solutions identified, and the project was 

implemented using lean methodology to promote quality care for ED patients.  

Impact for Healthcare System(s) 

 This project improved communication between the lab and ED team members as well as 

provided role clarification for each discipline within these departments. The project also led to a 

reduction of wastes in two departments of the organization. The organization could take the 

methods utilized in this project and replicate them in other departmental and facility projects 

leading to decreased waste throughout the entire facility. The development of standard work for 

each role is also replicable within the facility for other roles. Reducing wastes, improving flow, 

and the use of standardization throughout the entire facility can improve overall operations and 

patient flow (Sanchez et al., 2018).   

Sustainability 

 The workflows implemented during this project will be sustained by the facility. The ED 

and lab team members have verbalized they think the standard work has improved 
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communication and everyone knows their role in the lab collection process in the ED. The ED 

has planned another lean event focused on their triage process and leadership has stated that they 

think these two projects will continue to improve efficiencies in the ED. The ED manager has 

put a sustainability process in place to continue monitoring data and support these workflows 

moving forward. 

Dissemination Plan 

 Quality improvement project findings should be shared with others who may want to use 

the information in their practice. Using a well-developed poster, PowerPoint, and this project 

paper, the findings of this project will be shared internally, institutionally, and externally. 

Internally, presentations will take place with ED and laboratory team members at their staff 

meetings. Institutionally, a presentation will be provided to Management Council, Tactical, ED 

Workgroup, and the Patient, Safety and Quality Improvement (PSQI) team. External 

presentations will occur at East Carolina University with DNP faculty and this paper will be 

placed in The ScholarShip database.  

Section VI. Conclusion 

Limitations 

 There were two main limitations of this project. The first limitation was staff buy-in and 

change. Phlebotomists on the laboratory team initially verbalized that they felt their job was 

being given to someone else and continued to report to the ED. The ED RNs initially voiced 

concerns that they would not have time to place protocol orders and did not see a need for them. 

Frequent follow-up and support were provided to both teams and both teams were able to move 

through Lewin’s three phases of change: unfreezing, change, refreeze. The second limitation of 

this project was that not all data is available in the EHR and had to be collected manually which 
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is time consuming and opens opportunity for error. Times for arrival to first ordered lab had to be 

collected and manually calculated.   

 Another limitation of the project was the discovery that PAS was not following proper 

registration workflows consistently which could have caused skewed pre-project data. It is also 

important to note that ED care is multifaceted and complex and other factors also impact ED 

LOS such as radiology procedures, decision making time after tests (lab and radiology) are 

resulted, and the medication administration process to name a few. Leadership has made the 

decision that each phase of ED care will be examined through lean methodology to improve 

efficiencies and reduce ED LOS. The next project will focus on triage workflows.  

Recommendations for Others 

 While this project did not lead to the overall goal of reduced ED LOS, it could be 

replicated in other EDs to reduce laboratory TAT and ED LOS. Lean methodology is 

successfully used to restructure an organization based on their needs by discovering and 

eliminating inefficiencies (Pyzdek, 2018). Lean principles focus on standard work and lead to 

decreased team member frustration, improving satisfaction and patient outcomes (Pyzdek, 2018).  

Team members in the lab and ED were encouraged to share ideas on improvement of workflows 

during mapping and throughout project implementation which resulted in them feeling 

empowered. These principles could be replicated for projects similar to and very different than 

this one.  

Recommendations for Further Study 

 This quality improvement project did not meet the ideal outcome of decreasing the 

overall ED LOS but did meet improvement outcomes for use of triage protocols, standard work 

for collecting blood samples, and laboratory TAT for arrival to first ordered lab, lab order to 
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collection time, and overall laboratory TAT. When performing real time observations and chart 

reviews to collect data, it was observed that the ED RNs do not follow a defined or standard 

workflow when completing the triage process. Having standard processes and workflows during 

triage may improve the use of the protocols because selecting these based their patient’s chief 

complaint would be built into their standard work practices. It was recommended that the triage 

workflow be evaluated and restructured to include the use of the protocols (Li et al., 2018; 

Sanchez et al., 2018). 

Final Summary 

 The results of this evidence-based project indicates that lean methodology can improve 

workflows and remove waste and inefficiencies in lab TAT and workplace organization. The 

tools, standard work, and lean workflows are sustainable in the ED and can be replicated in other 

settings within the organization and healthcare system. Implementing this project positively 

impacted overall lab TAT, resulted in clear role responsibilities for lab and ED team members 

related to blood collection for lab testing, and workplace organization.  
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Appendix A 

 

Organizational Approval Letter 
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Appendix B 

 

Quality Assurance/Quality Improvement Project vs Human Research Study (Requiring IRB 

Approval) Determination Form 
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Appendix C 

 

Standard Work Templates 

 

Standard Work 

  

Project: Improving Emergency Department LOS by Reducing Laboratory TAT  

Target Audience: ED RNs 

Workflow: Triage Protocols with Orders for IV 

  

Step Task 

1 Triage Patient 

2 

Place order(s) for appropriate ED protocol based on assessment; leave lab work as 

"unit collect" 

3 Room patient 

4 Assign RN to patient 

5 Pull supplies for IV and lab work 

6 Verify patient using two patient identifiers 

7 Scan patient armband 

8 Scan Beaker printer 

9 Print lab labels 

10 

Start IV and collect blood for labs (Note: if unsuccessful in collecting blood, change 

order to "lab collect" so that lab is notified 

11 Scan labels to "collect" bloodwork in .EHR 

12 Take blood to lab or delegate to NAII 

 

Standard Work 

  

Project: Improving Emergency Department LOS by Reducing Laboratory TAT  

Target Audience: ED RNs 

Workflow: Triage Protocols without Orders for IV 

  

Step Task 

1 Triage Patient 

2 Place order(s) for appropriate ED protocol based on assessment 

3 Change lab work orders to "lab collect" 

3 Room patient 

4 Assign RN to patient 

 

 



LABORATORY AND EMERGENCY DEPARTMENT 56 

 

Standard Work 

  

Project: Improving Emergency Department LOS by Reducing Laboratory TAT  

Target Audience: Lab MTs/MLTs 

Workflow: RN Drawing Blood Work/Triage Protocols with Orders for IV  

  

Step Task 

1 Scan and receive blood tubes in .EHR when brought to lab by ED team members 

2 

Place blood in appropriate equipment (analyzer vs centrifuge); FYI: normal results 

flow automatically to the .EHR 

3 Store blood in designated area after resulted 

 

Standard Work 

  

Project: Improving Emergency Department LOS by Reducing Laboratory TAT  

Target Audience: Lab MTs/MLTs 

Workflow: Lab Team Drawing Blood/Triage Protocols without Orders for IV 

  

Step Task 

1 Go to ED after order notification 

2 Verify patient using two patient identifiers 

3 Scan patient armband 

4 Print lab labels 

5 Draw blood work 

6 Scan labels to "collect" bloodwork in .EHR 

7 Take blood to lab 

8 Scan blood and receive it in the .EHR 

9 

Place blood in appropriate equipment (analyzer vs centrifuge); FYI: normal results 

flow automatically to the .EHR 

10 Store blood in designated area after resulted 
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Standard Work 

  

Project: Improving Emergency Department LOS by Reducing Laboratory TAT  

Target Audience: Lab MTs/MLTs 

Workflow: Critical/Abnormal Lab Value 

Trigger: Bloodwork results as abnormal or critical 

  

Step Task 

1 Call ED to make aware further testing is needed  

2 Perform further testing (may be done simultaneously with step 1) 

3 Call final result to MD; if not available, call result to RN 

4 Document in .EHR who you gave the results to 

 

Standard Work Expectations      

        

RNs will use triage ED protocols with all patients as applicable based on assessment  
RNs will draw initial bloodwork when they are staring the patient's IV   

RN and Lab team members will follow standard work steps    

RN and Lab team members will not "collect" blood until it has physically been collected and labeled 

Lab team members will not "receive" blood in the EHR until it has arrived in the lab  
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Appendix D 

 

ED Triage Protocols 

 
 The following orders have been approved by both nursing and physician leadership.  ED nursing may implement any or all 

orders in a given order set, as well as apply multiple sets per patient as needed.  If a POC test is unavailable, 

equivalent/similar main lab testing may be substituted. 

 Medication dosages should be ordered that are weight and age appropriate and should not be given if allergies, 

intolerances or hemodynamic instability are in question. 

 These orders will be entered by nursing into the EHR under Protocol or  the following order sheet is to be signed by both 

the nurse and physician when applicable (i.e. downtime) 

 Triage order sets are named per presenting symptoms or suspected/possible diagnosis to initiate treatment and do not 

constitute a medical screening exam or provider’s provisional diagnosis. 

 

Abdominal Pain / Vomiting / 

Diarrhea 

 

 NPO 

 Saline lock 

 Lipase 

 beta hCG blood if female (VMC 

only) 

 POC urine pregnancy  

 CBC 

 UA  

 Ondansetron (Zofran) IV 4 mg once 

(if patient has IV access) 

 Ondansetron (Zofran) ODT 4 mg 

once (if no IV access) 

 CMP 

 POC creatinine  
 

Altered Mental Status 

 

 NPO 

 Saline lock 

 AVPU checks q2h  

 CMP 

 CBC 

 Protime-INR if patient on Coumadin 

 FSBS 

 ETOH (if indicated) 

 Urine Drug Screen 

 UA 

 

Acute Pain (not chronic or 

recurring) 

 

 Ibuprofen PO 800 mg once 

 

 

 

Laceration  

 

 Apply Non-toxic wound cleanser 

 Lidocaine-epinephrine-tetracaine 

(LET) topical solution 3 ml 

 

Adult Asthma 

 

 If O2 sat <94%, O2 at 2 

liters/minute via 

nasal cannula  

 Duoneb (2.5 mg/3 ml) 0.083% 

nebulizer solution 5 mg once 

(repeat once if needed) 

 

Behavioral Health Clearance 

 

 CBC 

 CMP 

 TSH 

 Urine Drug Screen 

 Ethanol Level 

 UA 

 POC urine pregnancy 

 EKG (if over 30yo) 

 
 

ETOH/Substance Abuse 

without SI/HI 

 CMP  

 FSBS 

 Ethanol level 

 CBC 

 Urine drug screen, qualitative 

 Stat beta hCG blood if female 

(VMC only) 

 POC urine pregnancy  

 EKG 

 Therapeutic drug levels as 

indicated (Dilantin, Valproic Acid, 

Lithium, Keppra) 

Behavioral WITH Overdose 

 
 Saline lock 

 Stat beta hCG blood if female 

(VMC only) 

 POC urine pregnancy  
 CMP 

 Ethanol level 

 Salicylate level 

 Acetaminophen level 

 CBC 

 Urine drug screen, qualitative  

Chest Pain (Suspected Cardiac) 

 

 Saline lock 

 CMP 

 CBC with diff 

 POC Troponin 

 PT-INR (order if pt is taking 

Coumadin) 

 Troponin I x3 

 CXR 2 view (portable if 

appropriate) 

COPD/Shortness of Breath 

 

 If O2 sat <94%, O2 at 2 

liters/minute via 

 nasal cannula 

 CMP 

 CBC 

 EKG 

 Duoneb (2.5 mg/3 ml) 0.083% 

nebulizer solution 5 mg once 

 CXR 2 view (portable if necessary) 
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Renal Colic 

 

 Saline lock 

 CBC 

 CMP 

Fever (Temperature > 100.4 F) 

 

 Acetaminophen 1000mg PO (PR if 

vomiting) 

Seizure 

 

 NPO 

 Seizure precautions 

 Saline lock 

 EKG 

 FSBS 

 

 4 81mg chewable ASA PO (if not 

allergic)(if pt took partial dose at 

home give remaining dose to equal 

324mg) 

 EKG within 10 minutes 

 

GI Bleeding 

 

 NPO 

 Saline lock 

 Hemoccult at bedside 

 CBC 

 Type and screen 

 PT-INR if pt on Coumadin 

 POC occult blood 

 CMP 

 
 

Possible Sepsis/Infection 
(SIRS Criteria) 

 Saline Lock  

 CBC 

 Lactate  

 CMP 

 Blood Culture  

 UA 

 CXR 2 view (portable if 

necessary) 

 Stat beta hCG blood if female 

(VMC only) 

 POC urine pregnancy  

 Acetaminophen 1000mg 

PO/PR for temperature >100.4  

 

 
 

Extremity Injuries 

 

 NPO except meds 

 Apply ice to affected area (if injury 

<48 hours old) 

 X-ray of injured area (Notify 

attending if more than 2 orders 

required) 

 

 

 

 

 

 
Urinary Symptoms 

 

 POC urine pregnancy 

 UA complete, with microscopic, 

may I&O cath If menses 

 

 

Eye Injuries / Complaints 

 Visual acuity screening  

 Chemical exposure: Irrigation of 

eye(s) with 1 liter NS, with or 

without Morgan lens for 15-20 

minutes (remove contact lenses) 

 Contact attending about needing 

Tetracaine order ( 0.5% ophthalmic 

solution for foreign body or 

chemical exposure, 2 drops) 

 Fluorescein ophthalmic strip to 

bedside 

 Woods Lamp to bedside 

 
 
Vaginal Bleeding 
 

 NPO 

 Pelvic set-up at bedside 

 STAT Beta  hCG  

 POC urine pregnancy 

 U/A  

 

Testicular Pain 
 

 Stat Scrotal U/S 

 UA 

 NPO 

 Notify Physician ASAP 

 

 

Sore Throat / URI 
 

 Rapid strep screen  

 POCT rapid strep  

 Acetaminophen 1000mg PO once 

for mild pain, temp >100.4° F 

 

 

 

Hypoglycemia 

 

 POC glucose (repeat 15 minutes 

following intervention) 

 Give one of the 2 glucose options if 

FSBS <70 and the pt is cooperative 

and able to swallow 

o 4 oz. fruit juice OR 4 oz. regular 

soda 

o Dextrose (Glutose) oral gel: 1 tube 

 Give one of the 2 glucose options if 

FSBS <70 and the pt is 

uncooperative 

o 25gm Dextrose per 50mL IV once 

o 1 mg Glucagon IM once (if no IV 

access) 
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 UA 

 NPO 

 

 Ibuprofen 800mg PO (If 

Acetaminophen given within 4 

hours of a prior dose) 

 

 CMP 

 CBC 

 POC urine pregnancy 

 Stat beta hCG blood if female 

(VMC only) 

 FSBS 

 Therapeutic drug levels as 

indicated 

 

Pregnant, less than 20 weeks, 

with Lower Abdominal Pain 

and/or Vaginal Bleeding 

 Saline lock 

 CBC 

 Beta HCG 

 UA 

 Fetal Heart tones 

 NPO 

 Pelvic set up to bedside 

 

Sickle Cell Crisis 

 

 Saline lock/access port 

 If O2 sat <94%, O2 at 2 

liters/minute via nasal cannula 

 CMP 

 CBC with diff 

 POC urine pregnancy 

 beta hCG, blood if female 

 Retic count 

 Chest 2 view; If pt c/o of dyspnea 

and/or fever: (portable if necessary) 

 

Syncope, Near-Syncope, 
Weakness 
 

 Saline lock 

 POC urine pregnancy 

 beta hCG, blood if female 

 CMP 

 CBC 

 FSBS 

 EKG 

 

Only for EHR Downtime:  

RN Signature: _______________________________________     Date/time: ____________                 Physician signature: __________________________________ Date/Time: 

_____________ 

RN printed name ______________________________________                       Physician printed name: __________________________________  
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Appendix E 

 

5S Audit Checklist and Report Tool 

 

5S Audit Area Auditor Date              /             / 

Previous Score Score 0-Very Bad, 1-Bad, 2-

Average, 3-Good, 4-

Very Good 

5S No. Checking Item Evaluation Criteria 0 1 2 3 4 

1
S

- 
S

o
rt

in
g
  
  
  
  
  
  
  
  
  
T

o
ta

l 
=

 _
_
_
_
_
_
 

/5
=

_
_
_
_

_
 

1 Parts and 

Materials List 

No Unnecessary Items or 

Work in Process 

          

2 Equipment All Equipment in Regular 

Use, All Cabinets, 

Drawers, and Desks are 

Functional 

          

3 Supplies All Folders, Cabinets, 

Files, Tabletops, and Sign 

Boards are in Regular Use 

          

4 Visual Control All Unnecessary Items 

Can Be Distinguished at a 

Glance 

          

5 Documentation All Obsolete Documents 

are Routinely Purged 

          

2
S

- 
S

tr
a
ig

h
te

n
in

g
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
T

o
ta

l 
=

 _
_
_
_
_
_
 

/5
=

_
_
_
_
_

 

6 Materials All Material is Presented 

to the Worker at the Point 

of Use, Frequency of Use, 

and in the Order of 

Standard Work; There is 

a Clearly Marked Place 

for Everything 

          

7 Labeled Shelves 

and Stored Items 

All Shelves and Items in 

Storage are Labeled 

Clearly.  Documents are 

Labeled as to Contents 

and Responsibility for 

Control and Revision. 

          

8 Quantity 

Indicators 

There are Clear 

Indicators of maximum 

and Minimum Quantities 

          

9 Bulletins and 

Announcements 

All Bulletins and 

Announcements are 

Updated and Orderly 

          

10 Supplies Open Storage of All Office 

Supplies is Well 

Organized for Ease of 

Extraction and Return; 
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All Supplies are Marked 

Clearly 
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11 Floor The Floor is Always Clean 

as Possible 

          

12 Equipment and 

Supplies 

All Desks and Tables are 

Clean 

          

13 Cleaning and 

Checking 

Cleaning and Checking 

are Regarded as the Same 

Thing. 

          

14 Cleaning 

Responsibilities 

There is a Rotation and 

Standard of Work for All 

Cleaning Activities 

          

15 Habitual Cleaning Sweeping and Wiping are 

Regarded as Habitual 

Activities 

          

4
S

- 
S

ta
n

d
a
rd

iz
in

g
  
  
  
  
  
  
  
  
  
 T

o
ta

l 
=

 _
_
_
_
_
_
 

/5
=

_
_
_
_
_

 

16 Procedures All Standard Procedures 

and Labels are Used 

          

17 Lighting The Angle and Intensity of 

Illumination are 

Appropriate 

          

18 Area Layout Minimizes the Work 

Required to Maintain the 

First 3 S's by Ensuring 

Waste Cannot 

Accumulate Over Time 

          

19 Containment Emphasis is placed on 

Avoiding Accumulation of 

Paperwork 

          

20 The First 3 S's There is a System Which 

Revisits the First 3 S's 

Frequently; All 

Abnormalities are 

Recorded and Corrected. 
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 21 5S Audits All Audits are Posted in 

the Area, Done Weekly, 

and Reviewed Monthly 

          

22 Process 5S Process Defined for all 

Employees; 5S Board 

Used and Updated 

          

23 Disciplined System There is a Disciplined 

System of Control and 

Maintenance to Assure 5S 

is Maintained at the 

Highest Possible Level 
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24 Rules and 

Procedures 

All Rules and Work 

Procedures are 

Acknowledged and 

Respected 

          

25 Observation of 

Rules 

All Rules and Regulations 

are Strictly Observed 

          

            

Comments                   
            
 

1S 
          

 
                    

 

 
                    

 

 
2S 

          

 
                    

 

 
                    

 

 
3S 

          

 
                    

 

 
                    

 

 
4S 

          

 
                    

 

 
                    

 

 
5S 

          

 
                    

 

 
                    

 

 
                    

 

            

 

  

           

            

      
Score Calculation 

   

      
Sort Score 

 
  

   

      
Straighten Score   

   

      
Scrub Score 

 
  

   

      
Standardize Score   

   

      
Sustain Score 

 
  

   

      
  

 
  

   

      
Total 

 
  

   

      
Average 

 
  

   

      
      

   

            

            
            
 

Connect Dots and Shade in Area 
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Appendix F 

 

DNP Project Timeline 

 

DNP Project Implementation Timeline 

Week 1 

1/19/2021-1/23/2021 

 Email notification and reminders to laboratory and ED unit leaders, 

medical director, and administrative team project and start date 

 Post MDI board in ED and laboratory with pre-intervention data so team 

members can visualize the current state 

 Post flier with roving educational session times  

Week 2 

1/24/2021-1/30/2021 

 

 Conduct roving educational sessions utilizing the developed educational 

tools. Sessions will occur during all shifts to help ensure all team members 

are educated. An opportunity will be provided for those who are on FMLA 

or LOA 

 Place laminated standard work documents on the units for team members 

to refer to during their workday 

 Place laminated ED protocols in the triage room and on each WOW in the 

ED 

Week 3 

1/31/2021-2/6/2021 

 Go-live of implementation of new workflows for blood collection and ED 

protocols 

 Monitor implementation process and data collection 

 Provide support for participants 

Week 4 

2/7/2021-2/13/2021 

 

 Perform 5S event 

 Continue monitoring implementation process and data collection 

 Perform PDSA cycle as needed 

 Provide support for participants 

Weeks 5-15 

2/14/2021-4/30/2021 

 Continue monitoring implementation process and data collection 

 Conduct 5S audit rounds weekly 

 Perform PDSA cycle as needed 

 Provide support for participants 

Weeks 16-17 

5/2/2021-5/15/2021 

 Compile all collected data using chart audit tools and charts 

 Analysis and evaluation of data  

 Complete evaluation 

Week 18 

5/16/2021-5/22/2021 

 Disseminate project results to project champion and ED and lab leaders.  
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Appendix G 

Current State Process Map 
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Appendix H 

 

Future State Process Map 
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Appendix I 

 

SWOT/Gap Analysis 

 

Emergency Department LOS/Laboratory TAT Event  

SWOT Analysis (Gap Analysis) 

Strengths Weaknesses 

 Administrative support 

 ED unit leadership support 

 Lab unit leadership support 

 Lab draw buddy cards available for all ED 

RNs 

 Unit champions for standard work 

support 

 

 

 Inconsistency in RNs drawing 

blood/willingness 

 Inconsistency in MT/MLTs drawing 

blood/willingness 

 No dedicated location for blood drawing 

supplies in patient rooms 

 Some team members wait until next shift 

of team members to perform blood 

draws 

 Inconsistency of ED RNs taking 

bloodwork to lab 

 Small TV makes it hard for lab team 

members to see orders for the ED 

 Inconsistent and inappropriate use of ED 

protocols 

Opportunities Threats 

 Project time endured by DNP student-

decreases resource need for facility 

 First lean event for these two 

departments collaboratively  

 ED throughput is a system-wide focus 

 Unit leadership for lab and ED does not 

support the other department 

 Lack of buy-in from patient facing team 

members 

 Blame-like culture between ED and lab 

 Competing priorities when there are 

several patients in the ED 

 One RN in ED is the charge nurse for the 

whole hospital 

 Only one lab tech in the building at night 

and weekends 
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Appendix J 

 

Emergency Department LOS/Laboratory TAT Event Parking Lot 

 

Emergency Department LOS/Laboratory TAT Event Parking Lot 

Topic Department Next Steps 

Diagnosis Codes not on 

Walk-In Laboratory Orders 

PAS Project leader to follow-up 

with PAS leader to re-educate 

PAS team members to verify 

MD wrote diagnosis code on 

order to ensure payment 

Armband Pile ED Project leader to follow up 

with ED leader to re-educate 

team members that extra 

armbands should not be 

printed for scanning.  

Unit Secretary for Lab and 

ED 

Lab and ED Project leader to share 

suggestion of adding a unit 

secretary in the ED and Lab 

RT to perform and result 

ABGs 

RT Project leader to share 

suggestion with RT leader 

and RT administrator.  

EMS SBAR Lab Project leader to share with 

EMS appropriate labeling of 

blood when brought in.  

RTs to perform EKGs in ED ED/RT Project leader to share 

suggestion of having RT 

perform EKGs in the ED. 

NAIIs working to top of 

Certification 

ED  Project leader to share with 

ED leader that it is 

recognized that NAIIs do not 

always work to the top of 

their certification.  

Consistent NAII Coverage in 

ED 

ED Project leader to share with 

ED leader that there is an 

opportunity for consistent 

NAII coverage in the ED 

Internal Rural Health Clinic 

Lab Draws 

Rural health clinic/Lab Project leader to share with 

RHC and lab leaders’ 

suggestion to revamp lab 

collection process in the rural 

health clinic.  

ABG, EPOC, Sed Rate 

Analyzers 

Lab Project leader to share with 

lab leader suggestion of 

requesting new model, non-
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manual analyzers for ABGs, 

EPOC, and Sed Rate tests.  

Vocera Lab Project leader to share with 

lab leader suggestion of 

getting lab team members 

Vocera for ED team members 

to call them when they are 

not in the lab. 

Nurse Assignment ED Project leader to share with 

ED leader that re-education is 

needed to remind RNs in the 

ED to assign themselves to 

their patients, so the lab team 

members will know who is 

caring for the patient. 

Labs before Radiology 

(Unless Code Stroke) 

Lab/ED/Radiology Project leader to share with 

Radiology leader suggestion 

of allowing lab work to be 

drawn prior to taking the 

patient to radiology if labs 

and radiology ordered to help 

improve TAT time for lab.  

 


