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Abstract 

Introduction 

Greater than (5%) of all Emergency Department (ED) patients present with chest pain 

related symptoms nationally. EDs in the United States will see approximately five million 

patients annually presenting with a complaint of chest pain (Pollack & Perman, 2017). These 

numbers can be exacerbated during times of stress, specifically during a national pandemic with 

presenting symptoms mimicking anxiety, respiratory or psychiatric issues. These visits can 

quickly erode the existing resources of a rural hospital ED. While many rural EDs are equipped 

to handle chest pain emergencies, during public health crisis (i.e. COVID-19), the ability to 

implement evidence-based interventions in a timely manner can be a critical challenge due to 

infection control measures and limited staffing.  

Project Goals/ Objectives 

 The purpose of this project was to compare if benchmarks of patients presenting with 

chest pain have treatment delays during COVID-19 pandemic as compared topre-COVID-19 in 

the ED of a small rural hospital. The measures were reviewed with an emphasis on the effects 

caused by the COVID-19 pandemic to develop an innovative, interdisciplinary initiative to 

reduce time delays in patients receiving ED services.  

Results  

Increased delays in Door to ECG, Total Length of Stay, Door to Transfer and Door to 

Lab times were noted in the post COVID-19 period . While Visits to the ED decreased pre-

COVID-19, it significantly increased after COVID-19 began. However, Door to Provider times 

significantly improved after the pandemic response in March 2020.  
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With respect to variability, increased variability was noted in the post COVID-19 period 

for the measures of Door to ECG, Door to Transfer, and for Total Length of Stay. Further 

examination of latency in data trends suggested that these changes took place five to seven 

months after the March 2020 response to COVID-19.  

Discussion  

This project emphasized a need to look at the overall processes in the flow of the chest 

pain patient in this rural ED. While delays were minimized during the COVID-19 pandemic 

overall, timing metrics failed to meet both the internal and external benchmarks used within the 

facility before the COVID-19 pandemic and during the COVID-19 pandemic. Areas needing 

improvement will be prioritized to include processes which present both high risk and high 

occurrence rates. Improvement priorities will include processes which can be corrected with 

additional training and rearrangement of current flows which impede the timeliness of care. 

Keywords: COVID-19, infection control, chest pain, cardiac, emergency department, evidence- 

based practice 
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COVID-19 Effect on Chest Pain Presentations in a Rural ED 

Greater than (5%) of all ED patients present with chest pain related symptoms nationally.  

Emergency Departments (EDs) in the United States will see approximately 5 million patients 

annually presenting with a complaint of chest pain. About 55% of these patients’ chest pain will 

be non-cardiac related (Pollack & Perman, 2017). These numbers can be exacerbated during 

times of stress, specifically during a national pandemic with presenting symptoms mimicking 

anxiety, respiratory or psychiatric issues. These visits can quickly erode the existing resources of 

a rural hospital ED. While many rural EDs are equipped to handle chest pain emergencies, 

during public health crisis (i.e. COVID-19), the ability to implement evidence-based 

interventions in a timely manner can be a critical challenge due to additional infection control 

measures and limited staffing (AHA, 2020). 

Background 

Rural Health Care 

Rural Americans make up 19% of the United States population. Rural hospital ED visits  

are 42% of the total visits for all EDs in the United States (MacKinney & Mohr, 2018). These 

include patients who present with chest pain that have had myocardial infarctions. Treatment of 

chest pain patients in rural settings are considered a high-risk, low frequency event in that the 

staff of rural facilities do not treat as many of these cases as their urban colleagues. This makes 

rapid recognition and early diagnosis using best practice protocols an important part of rural 

emergency rooms cardiac triage protocols (Mackinney & Mohr, 2018). 
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Rural facilities have limited resources with respect to personnel, who often perform 

multiple job duties within the facility. The COVID-19 pandemic created resource allocation 

issues within hospitals, especially in the ED as limited numbers of staff had to take care of both 

COVID-19 patients and non-COVID-19 patients during their shift. Nursing personnel did not 

have enough personnel to designate COVID-19 treatment teams, so existing staff would have to 

take care of all patients that presented to the ED. Even with designated COVID-19 exam rooms 

within the ED, staff would have to don and doff protective equipment multiple times during their 

shifts going in and out of isolation areas (HHS, 2020). 

 Many rural hospitals treat a large percentage of uninsured patients and run very low or 

negative operating margins, and they have limited available funding to purchase large amounts 

of emergency Personal Protective Equipment (PPE) at the onset and during the COVID-19 

pandemic. Many of the normal supply chain vendors were supplying larger volume facilities 

first, and the rural providers had to use secondary suppliers who were more expensive and had 

limited available supplies. Patients which were normally seen at their physician’s office or local 

clinics were using the local emergency room instead, creating access issues, longer wait times 

and treatment times. These were not unique problems for rural providers but only served to 

increase the difficulty of providing care to an already limited system (HHS, 2020). Any type of 

emergency department event which is only seen randomly creates additional risk. Emergency 

Department staff cannot be familiar with all situations which may be presented to them. Low 

frequency, high risk events such as myocardial infarctions can be a problem in any medical 

setting, especially in a rural setting where staff will treat lower volumes of these cases 

(MacKinney & Mohr, 2018). 

Cardiac Visits in Emergency Departments in Rural Departments 
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 During the early months of the pandemic, ED visits for cardiac arrest increased, while 

visits for non-specific chest pain and myocardial infarctions decreased (CDC, 2020). It is 

uncertain what effects this pandemic has had on the initiation of cardiac protocols for chest pain 

presentations in the ED rural hospital setting. In some cases, administrative functions such as 

registration and triage may delay prompt attention needed in the cardiac emergency (AHA, 

2017). To discover what effects COVID-19 has had on initiation of cardiac protocols for chest 

pain patient presentations in the ED, it is essential to understand what delays have been caused 

by COVID-19 and how to adapt protocols and procedures to maximize quality in the care of 

these patients. Benchmarks in hospital ED’s are essential guidelines for timeliness of care. 

Therefore, the purpose of this retrospective chart review was to compare if benchmarks of 

patients presenting in a rural hospital with chest pain experienced treatment intervention delays 

during COVID-19 compared to pre COVID-19 in the ED of a rural hospital in Mississippi. 

Problem Statement 

Standard benchmarks set in EDs may include, presentation time, time to triage, total visit  

times, transfer time and patients who left without being seen (AHRQ, 2018). Chest pain  

triage protocols can be particularly time sensitive and sometimes difficult to maintain in  

hospital EDs (Pollack & Perman, 2017). Internal facility benchmarks may be set for internal 

quality control measures and do not reflect national standards. 

 Initial studies have revealed that many cardiac patients delayed ED treatment due to 

COVID-19 lockdowns and that less-than-optimal cardiac care was provided in some cases 

because of COVID-19 lockdown procedures within hospitals. Twenty five percent of patients 

during the COVID-19 lockdown as compared to 6% during the pre-COVID-19 period presented 

to the ED outside of the treatment window of 12 hours for cardiac catheterizations (Ahmed & 
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Lodhi, 2020).. Hospital mortality for Acute Coronary Syndrome (ACS) went from 2.69% during 

the pre-Covid-19 period to 7.27% post Covid-19 lockdown. (Choudhary, R., et.al, 2020). Public 

avoidance of medical facilities for fear of contracting COVID-19 created the additional problems 

associated with late presentations of life threatening (MI) Myocardial Infarctions. There was a 

38% reduction in (STEMI) ST-elevation myocardial infarction catheterization laboratories in the 

U.S. during the COVID-19 period. (Ahmed & Lodhi, 2020). 

Organizational Gap Analysis 

 Chest pain presentation and resulting treatment options are time critical. These patients 

may present with atypical symptoms which can be overlooked causing critical treatment delays. 

It is important that delays caused by the COVID-19 pandemic do not cause additional critical 

delays in treating these patients (Pollack & Perman, 2017). 

 Chest pain patients require immediate triage and diagnostic testing to rule out life 

threatening cardiac conditions. These diagnostics may include multiple clinical departments 

within the hospital such as laboratory, radiology, and respiratory therapy. Timely provision of 

serial cardiac marker laboratory testing, 12- lead electrocardiograms, along with chest 

radiography and (CT) scans are essential diagnostic tests for chest pain patients. 

 An optimal time from patient presentation to receiving a 12-lead electrocardiogram is 10 

minutes or less. This allows the electrocardiogram to be read rapidly and rule out a ST-elevation 

myocardial infarction (STEMI) (Takakuwa, et.al, 2009). The optimal treatment protocol for a 

ST-elevation myocardial infarction is balloon angioplasty which can only be performed in 

hospitals with cardiac catheter lab capabilities. Current best practices for door-to-balloon are 90 

minutes or less. A one-hour delay in door to balloon time can yield a 55% increase in the 1-year 
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mortality rate in patients presenting with a STEMI (Park et al., 2019). With this data, it becomes 

obvious that rapid processing of these patients in the rural setting is a must.  

  Overall efficiency and timeliness of chest pain presentation is important to improve 

health outcomes. Unfortunately, the COVID-19 pandemic has accentuated the issue of delay in 

getting appropriate care and exacerbating their conditions  Protocols for chest pain presentations 

are time measurements put into place to ensure that patients presenting to the ED flow efficiently 

within the ED, however, these times have been affected by the COVID-19 pandemic, e.g., being 

screened for COVID-19 or personnel protective protocols for caring for patients using COVID-

19 precautions. This is due to the increasing acuity of patients that hospital EDs are seeing. 

Interventions for chest pain presentation measurements that may be affected by increasing need 

for resources in the ED are seen in Box 1 (AHRQ, 2020). 

Box 1. Interventions for Chest Pain Presentation Measures 

• Arrival to being seen by a nurse (Door to RN Evaluation) 

• Arrival to being seen by a provider (Door to Provider Evaluation) 

• Arrival to receiving a 12 lead EKG (Door to 12 Lead) 

• Arrival to Lab being drawn (Door to Blood draw) 

• Arrival to Thrombolytic Treatment (Door to TPA) for appropriate patients 

• Arrival to Transfer to higher level of care (Door to Transfer) 

• Overall length of stay (LOS)  

• Left without being seen (LWBS) 

 

Table 1 identifies the points of care outlined (Box 1) and rates how difficult these items 

would be to change and how critical they are to overall patient care. Some low and medium 
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items listed can be changed internally with a process change, additional staff education or 

communication. Some of these measures are cardiac protocol specific and others are standard 

measures for any ED visit (AHRQ, 2020). 

Table 1. Points of Care for cardiac interventions for chest pain presentation that may be 
affected by increasing acuity and need for resources in the ED 
 
Need Measure Cause Consequence Difficulty to 

Correct 
Criticality 

Rapid 
evaluation 
of chest 
pain 
patients 

Arrival to 
being seen 
by a nurse 
(Door to RN 
Evaluation 

Stopped at door 
for COVID-19 
screening. 
Waiting time in 
lobby 
 

Evaluation & TX 
delay 

low 4 

 Arrival to 
being seen 
by provider 
(Door to 
Provider 
Evaluation 

Door to 
provider-MD. 
DO, NP. 
Lack of 
providers. 
No evidence of 
urgency 
(symptom 
presentation) 
 
 

Evaluation & TX 
delay 

Medium 4 

 Arrival to 
receiving 
12-Lead 
EKG (Door 
to 12-Lead) 

Delay in 12-
Lead EKG 
(COVID-19 
Precautions) & 
Ancillary Dept. 
performing 
EKG’s. 
Lack of specified 
personnel to 
perform EKG’s. 
Delays in 
ordering EKG. 

Evaluation & TX 
Delay 

Medium 4 

 Arrival to 
labs being 
drawn 
(blood 
draw). 

Lack of 
personnel. 
Lack of 
Equipment. 

Evaluation &TX 
delay 

Medium 4 
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 Arrival to 
thrombolytic 
treatment 
(Door to 
TPA) for 
appropriate 
patients. 

Lack of 
confirmed 
diagnosis due to 
delay of 12 Lead 
EKG, lab work, 
and delay in 
Cardiologist 
consult. 

Delay in reducing 
mortality for M.I. 

High 5 

 Arrival to 
transfer to 
higher level 
of care 
(Door to 
transfer) 

Multiple patient 
transfers at once. 
Inability of 
receiving 
hospital to 
accept-lack of 
bed space 

Delay to catheter 
lab 

High 5 

 Arrival to 
discharge 
from 
hospital 
(Overall 
length of 
stay). 

Overall L.O.S. Delay to advanced 
TX 

Medium 5 

 Left without 
being seen 
(LWBS) 

Wait time too 
long. 
Provider wait 
times too long 
 

Absent or critical 
delay in treatment 

Medium 5 

Note.  The table template (Office of Migrant Workers, (2001).  

Table data (Cosue M.D. L., Miller L., personal communications, March 18, 2021). 

Review of the Literature 

    The literature review utilized was a basic and then advanced search using PUBMED, 

Medline and Scout accessed using the University of Alabama Library. Inclusion criteria included 

peer reviewed research articles which contained information involving protocols for chest pain 

patient presentation to the ED, timing benchmarks for patient treatment in the ED, rural ED care, 

and any COVID-19 effects on process flows in the ED setting. The initial inclusion criteria 

included peer reviewed articles of evidence-based practices for chest pain presentation in an 

emergency room or process flow efficiency for emergency room patient presentation which were 
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no more than eight years old because of some of the constant updates for benchmarks in 

emergency care and evidence-based guidelines. An exception to the inclusion criteria was made 

with some literature materials which established initial best practices and benchmarks for 

emergency care that were over 20 years old. The exclusion criteria were modified to articles 

which were less than 15 years old as some of the original benchmarks for emergency room 

quality measures date that far back. Key search terms which were selected using database criteria 

included: 

• Chest pain protocols 

• Chest pain best practices 

• COVID-19 treatment delays. 

• COVID-19 and rural hospitals 

• ED delays caused by COVID-19. 

• Chest pain presentations to the ED. 

• Benchmark times for emergency room care. 

• COVID-19 induced delays in emergency care. 

The literature review revealed (20) peer reviewed journal articles which met the inclusion 

criteria. A total of (7) of these articles involved chest pain or cardiac protocol recommendations 

on best practices for chest pain care in the ED from patient presentation to transfer or discharge.  

A total of (8) articles were written on COVID-19 and patients presenting to the emergency room 

for evaluation and treatment.  

Hospital EDs bridge the gaps in the decreased availability of primary care providers. Hospital 

ED’s are used as primary care clinics in some instances due to their 24-hour availability and ease 

of access. Efficient flow for patients in the emergency room is an indicator for quality care. 
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Many quality improvement projects which re-design emergency room patient flow and minimize 

visit times are an essential part of quality patient outcomes. They use Medicaid and Medicare 

metrics to compare emergency department (ED) processes (Freibott, 2017). 

A quality improvement project using convenience sampling from the hospital electronic 

health record at a large hospital emergency room in California emphasized the importance of 

timely lab turn-around-times (TAT), as an important quality metric for good outcomes in their 

emergency room. They reduced their overall lab turn-around-times by 51% from a mean time of 

108 minutes to a mean time of 53 minutes by evaluation development of their emergency room 

protocols (Novaces, 2009). 

Developing of early specialty centers inside existing EDs will improve patient outcomes 

and resource allocation cost (Barrish, Doherty & Browne, 1997). The importance of event timing 

was established as an important quality metric for chest pain patients presenting to the 

emergency room. For example, a 2009 study concluded that development of appropriate triage 

protocols could improve door to EKG times to 10 minutes or less, the established benchmark 

time (Phelen, et.al, 2009).  A longitudinal study performed from 2017 to 2020 maintained this 

benchmark time as a recognized best practice. (Door to ECG) was used as a quality measure 

where ED staff identified barriers to bringing their door to 12-Lead (ECG) time to less than 10 

minutes as a crucial step in early diagnosis myocardial infarctions. This quality control project 

reestablished their emergency room chest pain triage protocols and cut the time from 

presentation to 12-lead by 55% from a mean time of 21.28 minutes to a mean time of 9.47 

minutes (Su, et.al., 2021). 

Diagnostic lab testing is an essential component of determining the presence or severity of 

myocardial infarction in chest pain patients. As with rapid deployment of 12 lead ECG’s, timely 
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use of lab diagnostics such as high sensitivity diagnostic measurement of troponin concentrations 

in blood samples can facilitate rapid diagnosis of acute myocardial infarctions (AMI). Low 

concentrations of troponin upon presentation can accurately eliminate acute myocardial 

infarctions, allowing the safe discharge of approximately 20% of these patients using a single 

test (Andruchow, 2018). 

The COVID-19 pandemic created widespread fear of contracting the disease, causing many 

patients to avoid the emergency department. A retrospective chart review was conducted in a 

large hospital system owned by Hospital Corporation of America (HCA) to look at all ED 

admissions during the early months of the pandemic. The ED visits for this commercial group of 

166 hospitals dropped by 44% from March 1st thru March 7th, 2020, due to precipitated fear of 

the Covid-19 virus (Gutovitz, et.al. 2021).  

Evidence Based Practice Model 

 This project will be guided by the Johns Hopkins Nursing Evidence Based Practice 

Model, used with permission, to guide progression of this project (Dang, D., et al., 2022). This 

model includes an easily adaptable approach using points of focus which include nursing 

practices, education, and research. This model is highly adaptable and can be used with cohort- 

based study projects. The model includes three stepped guidelines which use the practice 

question, evidence, and translation (Parkosewich, 2013).  This model suits this study well in that 

its primary purpose at this point is to find out if the COVID-19 pandemic created any additional 

delays in the project cohort of chest pain presentations in the ED.  

Evidence Based Practice 

  The use of best practices for timeliness in emergency room patient flow processes 

established by Agency for Healthcare Research and Quality (AHRQ) for best practices in 
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improving patient flow and reducing overcrowding in hospitals (AHRQ, 2018) was one of the 

benchmarks followed. Another guideline used was the best practices for acute coronary 

presentation for patients presenting with a complaint of chest pain in the ED established by the 

American College of Emergency Physicians (ACEP). 

Additional best practice material was found in original research from the American Heart 

Association in a 2019 study which explained that rapid electrocardiogram procedure allowed for 

rapid door-to-balloon times for patient experiencing acute myocardial infractions. Door to 

electrocardiogram times of 10 minutes or less with door to balloon (balloon catheter angioplasty) 

of less than 90 minutes are optimal (AHA, 2019).  

Table 2 identifies best practices for cardiac presentation to the ED. 

Table 2. Best Practices 
Measures-  Agency for 

Healthcare 

Quality and 

Research 

American Heart 

Association / 

American College 

of Cardiology 

American 

College of 

Emergency 

Physicians 

Facility Quality 

Control Measure. 

Facility Adopted 

or set internally  

Door to 

Nurse 

No standard set No standard set No standard set < 3 minutes 

Door to 

Provider 

No standard set No standard set No standard set < 3 minutes 

Door to 

ECG 

< 10 minutes < 10 minutes < 10 minutes < 10 minutes 

Lab Draw No standard set No standard set No standard set 5 to 7 minutes 
(order to draw) 

Lab (TAT) Troponin I  

60 mins (TAT) 

Troponin I  

60 mins (TAT) 

Troponin I  

60 mins (TAT) 

Cardiac Labs 

35 mins (TAT) 

Door to 

TPA 

30 minutes or 

less 

30 minutes or less 30 minutes or 

less 

30 minutes or 

less 
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Door to 

Transfer 

120 minutes or 

less 

120 Minutes or less No standard set 120 minutes or 

less 

Overall  

LOS 

120 Minutes  120 Minutes  No standard set 120 Minutes  

(AHA, 2019; ACEP, 2018; AHRQ, 2018) 

 Expected outcomes for this project will be in the form of potential future quality 

improvement projects and practice changes which will keep current evidence-based practices 

consistently in practice within the ED. The COVID-19 pandemic created a rapidly changing 

environment for both the patient and the staff of the ED. Rapid alterations to existing processes 

had to be adapted and accommodate both the infection control aspect of the COVID-19 

pandemic, as well as the urgency of timely care for these cardiac patients. 

PICO Question 

The purpose of this project was to compare if benchmarks of patients presenting with 

chest pain have treatment intervention delays during COVID-19 pandemic as compared to pre-

COVID-19 in the ED of rural hospital in Mississippi.  

The PICO question is:  

P: In patients presenting to the emergency department with chest pain, were 

I:  treatment intervention times during COVID-19,  

C: compared to treatment intervention times pre- COVID-19 pandemic 

O: delayed in the emergency department 

A comparison of treatment intervention delays before and after the initial response of 

COVID-19 in the United States (i.e., March 2020) will be compared to answer this question and 

to provide any additional information concerning processes within this ED which may indicate a 

need for additional review and potential quality projects. 
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Project Goals and Objectives 

The goal of this project was to identify treatment intervention delays that were influenced 

by the COVID-19 pandemic. Such identification allows hospital administrators and staff to 

determine what processes of the emergency department are currently in need of attention and 

reform. Exploring the most concerning treatment delays within the department allows hospital 

administrators to target specific treatments that are not meeting current benchmarks and then 

allocate time and resources to addressing the most problematic delays affecting patients who 

present chest pain. These measures were reviewed with an emphasis on the effects which might 

have been caused by the COVID-19 pandemic. Existing national benchmarks, along with facility 

specific benchmarks were used for comparison of the timeliness of care interventions. Results 

could potentially be used to develop quality improvement projects, internal benchmarks and to 

reform hospital policy around how the department responds to patients presenting with chest 

pain in challenging times.  

Methods (Plan) 

Study Design 

 A two-condition, two-phase (A-B) single subject design was used for this project. A pre-

intervention phase (A) consisting of a time period from March of 2019 to March of 2020 and a 

post COVID-19 intervention phase from March of 2020 to March of 2021 was examined. While 

the main focus of single case designs has been in the behavioral and special education 

disciplines, they are considered a dedicated source for identification of evidence-based practice 

throughout different disciplines of practice (Reichow, Barton & Maggin, 2018). 
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Procedural Changes 

 No procedural changes took place during the first year of this study which took place 

from March 1, 2019, until February 28, 2020. On or about the middle of March 2020, COVID-19 

infection controls began to take place with a check-in station at the access door to the ED which 

included a COVID-19 questionnaire, temperatures, disinfectant agent and surgical masks. This 

occurred prior to ED admission or triage procedures. The entire facility adopted a masking 

policy for employees the first week of March 2020. Within the ED, procedural changes took 

place with full use of N-95 masks, gowning and gloving of all ED staff at all times. 

Replicated 

 There are no plans for replication of this study for this specific process. A significant 

number of study replications will produce weaker evidence than the original study even when 

using the original study components (Open Science Collaboration, 2015). This project does not 

attempt or imply that external validity is possible or that replication using different cohorts 

would produce the same results. 

Randomization 

 No randomization of the participant cohort was used in this study.  

 

Participants 

Selection Criteria  

 All patients (N = 100) who reported chest pain upon ED presentation between March 

2019 and March 2021 met selection criteria for this research. Patient-level data were taken from 

the Electronic Health Record (Allscripts- Paragon®) and compiled using an Excel® spreadsheet. 

Once data were compiled, monthly averages for all participants who reported with chest pain 
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were calculated and a monthly indicator representing the average time of delay to treatment for 

each of the key indicators was produced.  

Setting 

 The clinical practice site for this project was a Critical Access Hospital (CAH) located in 

the Mississippi Delta. This facility is a public community access hospital with 25 licensed acute 

beds and 10 gero-psych senior care beds (which is being used as a COVID-19 treatment unit). 

The hospital serves seven counties in the Mississippi Delta. The Hospital is located in an 

underserved healthcare shortage area and provides 24-hour ED services. The ED generates 

approximately 300 to 600 ED patient visits each month is staffed with a physician or specially 

certified nurse practitioner, two registered nurses, an access technician, and admissions staff 24 

hours daily. The hospital also provides 24-hour laboratory and radiology services. 

Cost Benefit Analysis / Budget 

 Cost for this project will remain minimal to the facility. Costs incurred by the clinical site 

will include (IT) Information Technology teaching time for system report access. These costs 

will be documented as an average cost for the information technology technician’s time and 

maintained throughout the project.  

 Benefit for the facility will be in quantifying an issue of concern and allowing the facility 

to know the exact nature of a potential COVID-19 related problem or whether the pandemic had 

any affect at all on normal facility programs with respect to time. Creating an environment which 

allows the efficient use of time and avoiding delays in treatment protocols for cardiac patient has 

long been recognized as a best practice. A good example of this was presented in a 2009 study, 

which concluded that development of appropriate triage protocols could improve door to EKG 
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times to 10 minutes or less, the established benchmark time (Phelen, et.al, 2009). Efficient use of 

time improves the quality of care and reduces unnecessary expense to the patient and facility. 

Timeline 

 The following proposed timeline will guide the development of this project: 

• Project approval      June 2021 

• Stakeholder discussion and needs assessment March- May 2021 

• IRB project approval     June-2021 

• Data collection & analysis    July 2021 

• Data analysis      August 2021 

• Report generation     September 2021 

• Report findings to stakeholders   September-October 2021 

• Project completion     October-November 2021 

Ethical Considerations / Protection of Human Subjects 

This project has (IRB) Institutional Review Board approval from the University of  

Alabama as well as facility site approval prior to initiation. All project participants will be 

protected by the (HIPAA) Health Portability and Accountability Act of 1996 which, among other 

guarantees, protects the privacy of patient’s health information. In addition to this, all Standards 

of Care for practice in a hospital ED will be carefully followed. All information collected as part 

of project impact evaluation will not include any direct patient identifiers. Protected Health 

Information (PHI) was limited to date of service, complaint at presentation, age, race, ethnicity 

and gender. No other patient identifiers were collected. 

 

Measurement 
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Measurement for this project consisted of timed data elements from the facilities  

electronic health record placed in report form. A retrospective manual chart review was used to 

validate data points included in the electronic medical records report for the established data 

elements and for any data elements which are not pre-programmed in the reporting function of 

the electronic medical record. 

All variables were time measurements and treated as continuous outcomes with the 

exception of the variable; Left Without Being Seen (LWBS), was measured as a count variable 

(i.e., number of occurrences within the designated cohort during the project duration). 

Bias 

Internal Validity  

Two threats to internal validity are important to note. First, History played a major role in 

any changes that occurred during the pandemic response. With such a fluid situation, there is no 

way to distinguish differences in the outcomes between the overall response (e.g., “post-

COVID”) and when certain policy action took place (e.g., stay-at-home order, masking policies, 

etc.).  

Secondly, Instrumentation was a threat to validity because of the reliance on computer 

and other software to maintain the hospital records. It is assumed that there are no inaccuracies in 

the data entered by hospital staff; however, there is virtually no way of confirming this with the 

current data structure. Timing of the data is dependent on the equipment operator for direct input 

and is not automated, which subjects the data to both systematic and random error. Timing of the 

data is dependent on the equipment operator for direct input and is not automated. Variance in 

timing from one operator to the next is considered an operational inconsistency which is used 
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consistently within the system. Outliers in this process can and do occur during times of system 

stressors and new staff members not yet proficient in the ED process or EHR system. 

Finally, Testing might also be a threat to measurement integrity in those patients whose 

data are accessed in a specific environment. Sometimes patients are motivated to over or under 

report symptomology that might not otherwise be reported. 

External Validity  

This project acknowledges a conditional bias in the sampling process. The sample 

participants were chosen from a sample of individuals who presented to the ED with a complaint 

of chest pain and remained as ED patients throughout their visits. Patients who were triaged to 

the clinic setting were eliminated. Moreover, because of the single subject nature of this study 

and its purpose, there is no way to assess representativeness of the sample, nor can we confirm 

that the participants in this sample are representative of the patients in this hospital or in other 

rural Eds. As a result, this study does not have any external validity and thus results should not 

be inferred as representative of other hospital settings.   

Equipment 

The Paragon® Electronic Health Record (EHR), an Allscripts® Registered product, was 

used to access patient records.  All data pulled from the record were quantitative data and in raw 

form as they are stored on the EHR.   

Study Size 

The size of the study depended on information retrieved from the electronic health  

record (EHR). Based on a review of the EHR, (9611) persons were admitted to the ED during the 

period of (March 1, 2019 to March 1, 2021). This study consisted of 100 of those participants, 

fifty from (1) year prior to the COVID-19 Pandemic (March, 2019 thru February, 2020) and (1) 
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year post COVID-19 (March, 2020, thru March, 2021). This sample was considered of adequate 

size for a representative group for the project cohort. 

Outcome Variables 

  Outcome variables includes monthly averages representing timing of events or actions 

from the onset of patient presentation in the emergency department until discharge of the patient 

from the emergency department either to hospital admission or transfer to another facility.  

The outcome variables consist of a set of core measures considered best practices for 

timing of flow within an emergency department for a chest pain cardiac patient.  

These include:  

• Arrival to being seen by a nurse (Door to RN Evaluation) 

• Arrival to being seen by a provider (Door to Provider Evaluation) 

• Arrival to receiving a 12 lead EKG (Door to 12 Lead) 

• Arrival to Lab being drawn (Blood Draw) 

• Arrival to Transfer to higher level of care (Door to Transfer) 

The independent variables consisted of the time that these events occurred with 

individual patients. Noted outcomes for this study consisted of the time measured for the 

dependent variables across a ( 2 ) year period from ( 1 ) year pre-COVID-19 until ( 1 ) year post 

COVID-19, to determine any impact in time delays or patient volumes the COVID-19 pandemic 

had in these measurements. 

Statistical Methods 

A three-step analytical approach was taken to determine changes in the outcomes using 

Microsoft Excel. Data were initially graphed to observe change in each individual outcome 

before and after March 2020, and standard deviation bar graphs were used to identify potential 
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outliers in the data. Mean, median, standard deviation, range, and slope were calculated to 

generate an answer to the proposed PICO question. There was no missingness within the data 

retrieved from the EHR.   

Once statistics were calculated, three visual analyses were conducted to assess: 1) level; 

2) trend; and 3) latency. For the first factor, outcomes before and after March 2020 were assessed 

to determine if there was any change as a result of the pandemic. Second, trend was used to 

identify the slopes of each outcome (i.e., the average change in the respective outcome for a one 

month increase in time). Third, latency was assessed (i.e., the amount of time after condition 

change before notable change occurred) (Price, Jhangiani & Chiang, 2021).  

Outcomes that were found to show practical significance in difference pre- and post-

COVID-19 were overlayed with COVID-19 counts to assess the correlation between COVID-19 

case numbers in the state and treatment delay times. Outcomes demonstrating no change post-

COVID-19 were also noted in an effort to prioritize hospital initiatives in reducing time delays 

for patients presenting with chest pains moving forward.   

Data Collection Procedures 

Data were collected by hospital staff based on pre-outlined reporting function using the 

facility electronic medical record system and the existing report function available within the 

electronic health record. The report was based on data reported for the ED involving timing of 

care events pre-established within the electronic medical record. Data elements were validated 

with a retrospective chart review of the target population within the patient population of the ED 

using the electronic medical record.  

The principal investigator accessed and compiled the patient data. Individual patient-level 

data was extracted from patients whose records stated they presented to the ED with a complaint 
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of chest pain as identified by the EHR between March 2019 and March 2021. Once patient-level 

data was de-identified and made anonymous, month-level averages were produced to represent 

the average delay in treatment time’s patients with chest pain experience in a given month. 

Results 

Participants 

 Between March 2019 and March 2021, 9611 patients were admitted to the ED. During 

this period, 324 patients were admitted as presenting with chest pain upon arrival to the hospital. 

Figure 1. Participant Record Selection Process 

 

Figure 1 outlines the inclusion process for participant selection.  

Descriptive Data 

 Among all patients who presented with chest pains in the ED and whose data was used 

for this analysis (N = 100). The average age was 56 years old. Among these patients, 42% were 

male and 58% were female, 64% reported as African American and 36% reported as White, and 

3% reported being of Hispanic ethnicity. Approximately 35% were married, Participants came 

from zip codes all across the Mississippi Delta, which is highlighted in the appendix section of 

this document. Data were aggregated to the month-level for analysis.  

Outcome Data 

 Seven outcomes were assessed in this project: 1) Door to Provider; 2) Door to ECG; 3) 

Door to Lab Draw; 4) Door to Transfer; 5) Total Length of Stay; 6) Total Visits for Entire ED; 

Patients Present at ED (N = 
9611)

•Patient arrives
•Screening of patient issues
•Clock starts ticking

Patients w/ Chest Pain 
Prioritized (N = 324)

•Patients are isolated for 
screening

•Initial assessment to 
determine if triage is 
necessary 

•Patient recieves services

Patients NOT Triaged Remain 
(N = 100)

•Patients remain in ED to 
receive outcome measures

•Diagnosis/prognosis
•Discharge
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and 7) Total Length of Stay for Entire ED. Table 3 highlights the mean, standard deviation (St. 

Dev) and slope for the outcome measures within each condition of the design.  

Table 3. Means, Standard Deviations, and Slopes for Pre- and Post- COVID-19 for Outcomes 
 Pre-C19 

Mean 
Post-C19 

Mean 
Pre-C19 
St. Dev 

Post-C19 
St. Dev 

Pre-C19 
Slope 

Post-C19 
Slope 

Door to 
Provider 

17 16 12.19 9.75 -.39 -.86 

Door to ECG 39 42 9.45 18.11 -.14 -.70 
Door to Lab 
Draw 

36 39 11.47 12.83 -.28 -.42 

Door to 
Transfer 

149 162 117.33 162.48 9.83 1.03 

Total Length 
of Stay 

231 255 55.54 82.50 11.42 3.27 

Total Visits 
for ED 

435 366 36.23 57.87 -3.47 8.36 

Total Length 
of Stay for 
ED 

162 179 12.71 17.76 1.28 2.85 

 

Main Results 

Initial analyses of the outcomes reveal notable differences. First, mean time of delay was 

higher in post-COVID-19 for door to ECG, door to lab, door to transfer, and total length of stay 

for ED, while it was lower for Total Visits to ED. Door to Provider essentially remained 

constant. Regarding measures of variability, there was notably more variability in post-COVID-

19 scores for door to ECG, door to transfer, and total length of stay. All slopes remained the in 

the same direction across conditions with the exception of total visits to ED, which showed a 

positive slope in the post-COVID-19 condition (though it is important to note that the drop-in 

cases May 2020 could be attributable to errors in COVID-19 Reporting). 

 

 

Upward Trends Across Conditions 
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Regarding total length of stay for ED, the slope across both conditions (B = 1.587) 

suggests that, on average, this outcome has increased steadily between March 2019 and March 

2021, with the slope nearly doubling after the COVID-19 response. Another upward trend is 

important to note. Door to transfer steadily increased on a monthly basis across both conditions 

(B = 2.12), though this slope was smaller under the COVID-19 condition.  

Downward Trends Across Conditions  

Door to provider demonstrated a negative slope across both conditions (B = -.22), and 

this slope was greater in the same direction in the post-COVID-19 condition. This correlates with 

the findings concerning door to transfer mentioned above (i.e., greater emphasis during 

pandemic to get patients out of ED). Total ED visits was the only outcome that change direction 

in slope across conditions. While the slope across both conditions averaged negative (B = -3.69), 

the slope during post-COVID-19 condition suggests that there was a large increase per month, on 

average, for total visits to the ED.  

Stable Trends to Note 

 Door to lab draw appeared stable across both conditions (B = .07). Means, variability, 

and slopes within each condition for this outcome are most similar in comparison to others. This 

might be due to this service provided externally to hospital care teams that work on the ED floor. 

caution as the finding concerning an increase in total visits to ED post-COVID-19 suggests that 

the high demand, as a result of the pandemic, might be to blame for the priorities in the hospital. 

As shown in Figure 3, there is likely a correlation between this demand and the hospital’s 

protocol and effectiveness attributable to the pandemic.    
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Discussion 

  This project emphasized a need to look at the overall processes in the flow of the chest 

pain patient in this rural ED. While delays were minimized during the COVID-19 pandemic 

overall, timing metrics failed to meet both the internal and external benchmarks used within the 

facility before the COVID-19 pandemic and during the COVID-19 Pandemic. Initial analyses of 

the outcomes reveal notable differences. First, mean time of delay was higher in post-COVID-19 

for Door to ECG, Door to Lab, Door to Transfer, Total Length of Stay, and Total Length of Stay 

for ED, while it was lower for Total Visits to ED. Door to Provider essentially remained 

constant. In regard to measures of variability, there was notably more variability in post-COVID-

19 scores for Door to ECG, Door to Transfer, and Total Length of Stay. All slopes remained the 

in the same direction across conditions with the exception of Total Visits to ED, which showed a 

positive slope in the post-COVID-19 condition (though it is important to note that the drop in 

cases May 2020 could be attributable to errors in COVID-19 Reporting). Door to Provider 
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revealed increased negative sloping post-COVID-19, which might suggest that this process was 

prioritized during the pandemic. 

Total ED visits increased during COVID-19. This is logical when thinking about the 

response to the pandemic and the needs of the state during this public health crisis. More people 

require ED care due to COVID-19 and thus hospital staff and administrators must carefully 

consider this for future events.  

The total time in the ED, Total Length of Stay, had a steady increase in the pre-COVID-

19 year and almost doubled during the COVID-19 pandemic. This might suggest that COVID-19 

is attributable to an increase in Total Length of Stay for the ED, not necessarily for patients who 

only present with chest pains. Limited resources and short staff are some of the reasons why this 

might occur during a pandemic.  

Another ED process which increased was Door to Transfer times. This might suggest 

hospital staff had delays when transferring patients during high demand. Additional assessment 

of these delays and outcomes for these patients needs to be explored.  

While the levels vary for both of these outcomes, latency is common with similar 

noteworthy upwards trends, particularly around 5-7 months after the initial COVID-19 response. 

This might be evidence that COVID-19 influenced both these outcomes similarly. However, both 

have different implications for patient care and prognosis. 

Door to Lab Draw remained stable throughout the study period. This might be due to this 

service provided externally to hospital care teams that work the ED floor. This might also be 

attributed to lab sample draws being performed by existing members of the ED treatment team. 

In sum, these findings provide evidence to suggest that COVID-19 and relevant 

responses led to potentially increased times in Length of Stay for ED and Door to Transfer, while 
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Door to Provider showed improvement post-COVID-19. However, results should be interpreted 

with caution. The finding concerning an increase in Total Visits to ED post-COVID-19 suggests 

that the high demand, as a result of the pandemic, might be to blame for the priorities in the 

hospital.   

Benefit for the facility will be in quantifying and issue of concern and allowing the 

facility to know the exact nature of a potential COVID-19 related problem or whether the 

pandemic had any affect at all on normal facility programs with respect to time. Areas needing 

improvement will be prioritized to include processes which present both high risk and high 

occurrence rates. Improvement priorities will include processes which can be corrected with 

additional training and rearrangement of current flows which impede the timeliness of care. 

Training recommendations will include a team approach to care of the chest pain patient from all 

disciplines involved. Triage will use the “Nurse First” approach which allows for the patient to 

first encounter a (RN) Registered Nurse upon ED presentation. 

 There are limitations to this study. The limitations included sample size and the inherent 

barriers presented in a rural hospital ED with staffing and cross training of staff members to be 

efficient in all areas presented, especially with current (EBP) evidence-based practice parameters 

in a specific treatment protocol. This project does not claim any area of generalizability or 

external validity of these project results. 

Conclusion 

 This project obtained new information concerning a potential impact of patients 

presenting to a rural hospital emergency generated by an historical event, the COVID-19 

pandemic. The project proposed to address any protocol or process changes which have occurred 

in the ED of a small rural hospital in an effort to learn if the COVID-19 pandemic caused any 
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time delays in national and internal quality benchmarks within the ED of this facility. The 

outcomes of this project identified critical information that can alter processes within the ED of 

this facility that will allow for increased efficiency and closer adherence to recognized standards 

of care.  

 More information will be forthcoming about the effects of the COVID-19 on ED’s of all 

sizes and demographic types as we proceed through this pandemic. A look at one rural ED and 

what transpired during this period can be extremely helpful in developing newer, more efficient 

process flows and protocols for all patients seeking care. Regional implications and inadequacies 

were discovered in delayed transfer capabilities, supply chain shortages, and staffing issues.  
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Addendum A 

Chest Pain Presentations by Zip Code 

 

 

 

25

19

14

5 4 3 3 3 2 2

38771 38732 38737 38930 38751 38759 38778 38614 38769 38914

Ca
rd

ia
c 

Pr
es

en
ta

tio
n 

Pa
tie

nt
s

Zip Codes

Patient Presentations by Zip Code



Running head: EXAMINING IMPACT OF COVID-19 ON RURAL ED                                       39 
 

Addendum B 

 Cardiac Triage and Evaluation Form 
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ADDENDUM C 

Demographics 
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Addendum D 
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Addendum F 

Johns Hopkins Evidence Based Practice Model 

 

 

 


