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Abstract

Objective: Implementation of evidence-based care processes (EBP) into the emergency 

department (ED) is challenging and there are only a few studies of real-world use of theory-based 

implementation frameworks. We report final implementation results and sustainability of an EBP 

geriatric screening program in the ED using the Consolidated Framework for Implementation 

Research (CFIR).

Methods: The EBP involved nurses screening older patients for delirium (Delirium Triage 

Screen), fall risk (4-Stage Balance Test), and vulnerability (Identification of Seniors at Risk 

score) with subsequent appropriate referrals to physicians, therapy specialists, or social workers. 

The proportions of screened adults ≥65 years old were tracked monthly. Outcomes are 

reported January 2021–December 2022. Barriers encountered were classified according to CFIR. 

Implementation strategies were classified according to the CFIR-Expert Recommendations for 

Implementing Change (ERIC).
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Results: Implementation strategies increased geriatric screening from 5% to 68%. This did not 

meet our prespecified goal of 80%. Change was sustained through several COVID-19 waves. Inner 

setting barriers included culture and implementation climate. Initially, the ED was treated as a 

single inner setting, but we found different cultures and uptake between ED units, including night 

versus day shifts. Characteristics of individuals barriers included high levels of staff turnover in 

both clinical and administrative roles and very low self-efficacy from stress and staff turnover. 

Initial attempts with individualized audit and feedback were not successful in improving self-

efficacy and may have caused moral injury. Adjusting feedback to a team/unit level approach with 

unitwide stretch goals worked better. Identifying early adopters and conducting on-shift education 

increased uptake. Lessons learned regarding ED culture, implementation in interconnected health 

systems, and rapid cycle process improvement are reported.

Conclusions: The pandemic exacerbated barriers to implementation in the ED. Cognizance of a 

large ED as a sum of smaller units and using the CFIR model resulted in improvements.

INTRODUCTION

Each year, one-fifth of older adults in the United States receive health care in the emergency 

department (ED).1 The geriatric ED guidelines were derived to improve care for the many 

older patients in the ED.2 These guidelines recommend integrating validated screening 

tools for geriatric syndromes into the ED visit to improve the recognition and management 

of delirium, fall risk, and home health needs during the ED visit. Despite the guidelines 

and further research suggesting that geriatric screening improves care quality and resource 

utilization, very few EDs have successfully integrated geriatric screening.3 While work is 

being done in this area, there is currently little guidance on how to implement geriatric 

screening into the already complex ED work flow and culture.4 We report on the processes 

and outcomes of implementation of geriatric screening in a large academic ED.

Implementing a new process into any medical setting is difficult, but implementation into 

the fast paced, high acuity, continuously active ED setting is especially challenging. ED 

patient care activities are continuous and concurrent, so any new process initially requires a 

higher cognitive load for staff, can increase interruptions, and detracts from time spent on 

other types of patient care.5–7 Additionally, patients in the ED are the most heterogenous of 

any medical setting, so new processes often are not applicable to all patients. For instance, 

screening all older adults for fall risk may not apply to patients in nursing homes who 

already have fall risk precautions in place or to patients who are non-ambulatory. Some 

Emergency Medicine physicians can also perceive evidence-based medicine protocols as 

overriding their clinical judgment.8 Interviews of ED nurses revealed that they perceived 

geriatric screening for delirium as a very low priority activity due to the competing demands, 

lack of time, and heavy workload in the ED.9 Competing priorities is also an issue for 

emergency physicians and residents, who list time pressures, extra workload, and lack of 

routine as barriers to geriatric screening.10 Given these known barriers, we recognized that a 

pragmatic, comprehensive approach would be needed to implement geriatric screening into 

the ED.
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Implementation science is a rigorous approach to quality improvement (QI) that focuses on 

improving local performance (adherence to evidence-based care) in a manner that produces 

generalizable knowledge about the process and outcomes. Implementation science uses 

frameworks and/or models to guide planning, execution, and outcome reporting.11 Our ED 

initially used an informal QI approach to begin geriatric screening for delirium, fall risk, 

and transition of care needs (the Identification of Seniors at Risk score) in 2018. Despite 

a 2-h nurse training program and administrative support, screening levels remained very 

low (5%–10%). The geriatric ED leadership team (consisting of the medical director for 

the geriatric ED, nurse educators, and nursing leadership) acknowledged that a different 

approach was needed. We decided to use the Consolidated Framework for Implementation 

Research (CFIR), an implementation science framework with a strong implementation focus 

and high-construct flexibility allowing us to apply it to the ED setting.12

CFIR guides implementation efforts by organizing barriers and facilitators into intervention 

characteristics, outer setting, inner setting, individual characteristics, and implementation 

strategy (Figure 1). CFIR has previously been applied to the ED setting for the 

implementation of care pathways for syncope and asthma.13,14 For our geriatric ED, 

implementation planning began in 2020 with a survey of ED nurses based on CFIR and 

initial implementation strategies chosen according to the CFIR-Expert Recommendations 

for Implementation Change (CFIR-ERIC) tool.15 This raised geriatric screening rates from 

5% to 42%, which was still not at goal of 80%. With successive challenges to EDs from 

external forces, such as COVID-19 waves and staffing barriers, implementation strategies 

had to be reassessed and adapted. While some strategies specifically addressed COVID-19–

related barriers, most also addressed general barriers. We report lessons learned from 

implementation in a stressed ED system.

METHODS

Study type

Implementation study of a geriatric screening evidence-based care processes (EBP). Data 

collected for this study were collected as part of normal QI and operational processes and 

therefore was exempt from institutional review board review.

Setting

The setting is a 106-bed academic, tertiary referral hospital ED that cares for approximately 

82,000 patients a year of which 20% are ≥65 years old. The ED includes a 15-bed 

oncology unit with oncology/emergency dual-trained nurses and a 20-bed ED observation 

unit. The ED was accredited as a Level I geriatric ED in 2018.16 One of the 66 EM 

physicians is geriatric-fellowship trained and one nurse educator is geriatric emergency 

nurse certified. There are 180 ED nurses. Prior to COVID-19, geriatric training for nurses 

initially involved a 2-h training session designed after the topics covered by the Emergency 

Nurses Association geriatric training program.
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Evidence-based practice

The geriatric EBP protocol includes standardized delirium screening with the Delirium 

Triage Screen, fall risk evaluation with the 4-Stage Balance Test, and a protocol for 

assessment of function and functional decline with the Identification of Seniors at Risk 

tool (ISAR; see Data S1 and S2 for the assessments).17–19 The screening is done by the 

bedside nurse and takes 90 sec.20 The ED physician team reviews the results and orders any 

relevant consultations. Case managers are available during daytime hours for comprehensive 

home assessment, social workers are available 24/7 for elder abuse assessment or other 

assistance. Physical and occupational therapists are available during daytime hours Monday–

Saturday. Geriatric consultation from the inpatient internal medicine geriatric consult service 

is available Monday– Friday during daytime hours. Comprehensive geriatric assessment, 

when needed, is typically done out of the ED observation unit to allow for care coordination 

between all these teams.21

Targeted population

The target population is all adults ≥65 years old in the ED. Exclusions for delirium screening 

and the ISAR screening include when the patient is unable to answer questions due to 

mental status changes or unable to answer questions due to medical treatment (such as 

intubation). Exclusions for balance testing include when the patient is unable to stand due to 

medical treatment or a medical condition, unable to follow commands, uncooperative with 

exam, or non-ambulatory at baseline.

Implementation support

The geriatric ED team consisted of two physicians; the ED nurse manager; three ED nurse 

educators; an ED resident; and champions from geriatrics, physical therapy, pharmacy, and 

case management. The ED group met biweekly to discuss data and current strategies, with 

the champions contacted as needed. A Tableau dashboard (Tableau Software) was built for 

quick data visualization. With the initial rollout in 2018, the bioinformatics team built the 

assessments into the hospital electronic health record (EHR; Epic Systems Corp.). The team 

had grant funding for implementation activities that covered some of the lead physician’s 

time, data analysis, and implementation supplies. There was no funding for increased staff 

involvement. Formal nursing education about the screening program was built into nurse 

onboarding and annual training by the ED nurse educators. Education to the ED physicians 

and advanced practice providers was provided formally in residency conference sessions and 

via email updates and presentations at monthly faculty meetings.

Nurses were contacted by group emails and individual audit emails and intermittently 

during daily shift change huddles and shift education. The nurses and/or physicians on 

the implementation team rounded in the ED at least twice weekly to check on progress, 

perform on-shift education/training, and troubleshoot any barriers to screening. The EHR 

had a column allowing quick visualization of older adults who had been screened and who 

still needed screening, allowing the rounder to easily find the appropriate nurses.
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Implementation strategies

CFIR was used to design implementation strategies, guide data collection, and guide data 

interpretation. The design of the initial implementation strategies were derived from the 

previously reported baseline ED nurse survey.15 Additional strategies needed and initial 

strategy adaptations were chosen by the implementation team by consensus without a formal 

investigation given the rapidity of changing situations. Changes to the implementation 

strategies were tracked in meeting notes are reported using FRAME-IS (Framework for 

Reporting Adaptations and Modifications to Evidence-based Implementation Strategies; 

Data S3).22 FRAME-IS allows for standardized reporting of modifications, such as changing 

audit and feedback from monthly to weekly. Breaks in implementation team meetings and 

activities are reported in relation to hospital COVID volumes (Data S4).

The initial plan for the implementation strategy was to use Lean Six Sigma, a QI strategy of 

rapid cycle process improvement (define, measure, analyze, improve, and control) informed 

by data. A team charter, run charts, process mapping, and biweekly implementation 

meetings were accomplished according to define and measure phases of Lean Six Sigma. 

The analyze and improve phases were more difficult; because of staff shortages we could 

not adapt data reports easily, control when changes were rolled out, or adjust staffing or staff 

productivity.

Implementation outputs

The relevant process measure reported for this study is the proportion of older adults who 

received the geriatric screening or a documented exclusion to screening, extracted from 

the EHR retrospectively. The proportion of older adults receiving geriatric screening was 

reported monthly from January 2021 to December 2022. We also developed audit and 

feedback reports to individual nurses, residents, and attending physicians from these reports. 

Changes to implementation strategies were noted in the implementation team’s meeting 

notes and emails and retrospectively collated and aligned with CFIR categories by the study 

team.

Data analysis

The proportion of older adults screened was analyzed using run charts of monthly data and 

trendlines. As prior studies suggest that patient burden and competing priorities are barriers 

to ED screening, we recorded total ED volume, total encounters of patients ≥65 years, total 

COVID encounters, and boarding hours.8–10 Boarding hours are defined as each hour a 

patient admitted to the hospital is waiting in the ED to move to a hospital bed. Our health 

system reports this starting at Hour 4 after both the admission order and the admission 

service are placed. For example, a patient admitted at 07:00 who gets moved to a hospital 

bed at 10:00 will contribute no boarding hours. A patient admitted at 07:00 who gets moved 

to a hospital bed at 15:00 will contribute 4 boarding hours to the total report. ED boarding is 

reported as average boarding hours per day per month. ED boarding is a significant burden 

on ED staff as well as an adequate substitution for hospital capacity problems.23 We used 

line graphs over time to assess the impact of boarding and COVID-19 volumes on our 

process measure.
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RESULTS

Implementation results

The implementation activities increased the geriatric screening rate from 5% to 62% within 

the first 8 months and 68% by the end of 24 months. In general, the rate improved from 

month to month except during two periods of high ED capacity as represented by average 

ED boarding hours (Figure 2). The first time period, December 2021 through January 2022, 

corresponded to high-capacity hospitals and boarding hours over 800 h per day during 

the winter COVID wave of 2021–2022 (Figure 3).24,25 The second, August 2022 through 

October 2022, corresponded to an increase in boarding over 800 h per day due to the triple 

pandemic of influenza virus, respiratory syncytial virus, and COVID-19. An ED with 800 

h per day of boarding is the equivalent of having 33.3 beds filled with inpatients for 24 

h, or, assuming a 1:5 nurse to patient ratios, 800 h per day of boarding is the equivalent 

of six to seven nurses dedicated to taking care of boarding inpatients per shift. During 

some high-capacity times, the hospital responded by clustering some boarding patients and 

assigning hospital inpatient nurses to the ED, but no more than three inpatient nurses were 

available during any given shift. This helped but did not alleviate the entire burden on ED 

nurses.

Implementation strategies

The initial implementation strategies of promote adaptability, alter incentive/allowance 

structures, and identify champions were chosen due to an initial survey of nurses and 

the barriers they identified.15 Individual audit and feedback was also chosen to track 

progress and promote ownership of the process. These were combined with increased 

on-shift education and educational emails. This combination improved screening from 5%–

7% in January/February 2021 to 40% in May 2021. Improvement then slowed. Informal 

discussions with non-champion nurses were performed by several implementation team 

members. The implementation team noted high stress levels among nurses and were told 

by staff that the individual audit and feedback reports were considered unhelpful and were 

increasing feelings of moral injury among staff. In simple terms, when nurses already felt 

understaffed and overwhelmed, telling them they were not doing enough did not make them 

feel better or help them do better.

The next strategies chosen were inform local opinion leaders, involve executive boards, 

and audit and feedback by unit. The ED is divided into many smaller units—an oncology 

section, two traditional ED units, an observation unit, a mental health unit, and an arrivals 

unit (an area that consists of fast track or quick care rooms, the waiting room, and triage 

bays). The implementation team chose to focus efforts on the oncology unit because a Pareto 

chart demonstrated that it was one of the two lowest performing units, and the other low-

performing unit did not clinically evaluate many older adults.26 Investigations found that the 

oncology unit had no nurse manager or nursing leadership to encourage the program and the 

nurses were feeling overwhelmed and understaffed. Tensions between the night and day shift 

teams were also discovered, with day shift nurses feeling like night shift nurses left many 

tasks undone. To address these issues, we worked with the newly hired nursing management 

team and nursing leadership, obtained more equipment for the unit, and allowed them to 
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pick their own incentives (Table 1). Night shift champions were identified. One equipment 

request was more computers on wheels to care for patients boarded in hallways and chairs. 

These interventions improved adherence in this unit from 32% to 65%.

One adherence obstacle we were not able to overcome was the number of patients evaluated 

in the arrival zone (i.e., waiting room, triage chairs, or hallway chairs). This became 

common due to the high rates of ED boarding. Often these patients did not get a dedicated 

assigned nurse and care was not standardized. For example, in December 2022, a total of 

117 older adults (9.1%) were seen out of the waiting room, triage, or hallway chairs and 51 

(4%) never had a nurse assigned. Overcrowding led to care being provided in suboptimal 

spaces.

Lessons learned about ED implementation

Intervention characteristics—The intervention involved documentation in the EHR, 

which was linked to other spaces in the health system. The health system has two EDs and 

multiple urgent care facilities, but implementation was only at one ED site. Any changes 

to that site’s EHR would affect the other ED units and potentially documentation at health 

system urgent cares as well. For this reason, a hard stop reminder in the chart to perform 

or review the screening prior to discharge was not possible. We were able to make some 

EHR changes, but they could not be pushed out to all providers and had to be individually 

“wrenched” into the views for each staff member. The lesson is that implementation in units 

or single sites within large health systems can be complicated by interconnected EHRs.

Process—We adjusted our process of implementation (i.e., Lean Six Sigma) because rapid 

cycle process improvement was not possible during the pandemic. IT staffing shortages 

resulted in delays in EHR changes. There were many external factors impacting nurse 

screening, such as staff turnover of both staff nurses and travel nurses, and changes 

in capacity, which influenced our ability to engage staff and interpret monthly changes. 

Additionally, all implementation activities were halted when the hospital was over capacity 

and the implementation team had increased clinical duties. Patient volumes were very high 

and the Ohio National Guard was deployed to help the hospital between January 2022 and 

March 2022. Requested changes to the EHR and data reports also took many months to 

be completed, so “rapid” changes in process were not possible. The lesson learned is that 

Lean Six Sigma and rapid cycle process improvement are not possible in low-resource and 

low-staff settings or when staff are already functioning at their highest capacity.

Inner setting—Inner setting barriers included culture and implementation climate. 

Initially, the ED was treated as one inner setting but we found different cultures and 

uptake between nursing units. Uptake in the ED observation unit was the highest. This was 

anticipated as the observation unit was our pilot unit. Uptake in the mental health and arrival 

units was low. Adjusting feedback to a team/unit level approach with unitwide stretch goals 

was successful. Prizes for reaching stretch goals included white noise machines with ceiling 

light projectors to help patients with delirium and personal staff rewards system points 

through the hospital. Relative priority was also a barrier when nurses were short staffed and 

prioritizing time sensitive medical interventions over less critical action items such as fall 
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risk screening. The lesson learned is that a large ED is not a single setting, but a combination 

of smaller units each with its own culture, including day/night variations.

Characteristics of Individuals—Barriers included high levels of staff turnover in both 

front-line and administrative roles and very low self-efficacy from stress and staff turnover. 

In 2021 we had 21 traveler nurses in the ED (12% of total ED nurses) and were using many 

critical care float pool nurses. In 2022 staffing shortages continued and the ED hired 57 

travel nurses (32% of ED nurses). Float and travel nurses required rapid individual on-shift 

education as group rollouts were not possible with new staff joining at irregular intervals. 

Additionally, our initial program champions were all in nurse leadership and management, 

which also led some to feel that the program was not in touch with what was happening “in 

the trenches.” Recruiting and training clinical registered nurses as advocates and champions 

for each unit and day/night shift improved self-efficacy. The lesson is that an unwanted 

side effect of QI processes can be increased stress on staff. Including bedside nurses in the 

implementation team from the beginning could have improved implementation.

DISCUSSION

Implementation of EBP in the ED is difficult, and our team found that ED overcrowding (as 

measured by inpatient boarding), understaffing, and staff stress all contributed to decreased 

ability to adopt, adapt, and sustain quality measures. While we were not able to reach our 

goal of >80% compliance, the team did improve compliance to >65%, which has remained 

stable. This could indicate routinization of the process and culture change.

Our success rate is better than previous studies of geriatric screening in the ED. A 

prepandemic study of implementation of geriatric screening in a small Dutch ED (26,000 

annual visits) reached 59% compliance.27 Another study in a mid-sized ED (67,000 annual 

visits) that added technical staff assistants to perform the geriatric screening improved fall 

risk screening to 67% and cognition screening to 38%.28 The most recently reported results 

come from a consortium of Veteran’s Affairs EDs in the United States. This group used a 

boot camp and collaborative educational approach in 50 EDs and found compliance ranged 

from 11% to 24% for delirium screening, ~2% for fall risk screening, and from 31% to 

58% for the ISAR.29 These studies together with our own suggest that high compliance with 

geriatric screening is difficult to achieve across ED settings: large, small, Veterans Affairs, 

academic, or community EDs. Interestingly, the implementation science approach used in 

this study resulted in the highest reported compliance to date, despite the disadvantages of 

not adding additional staff and COVID-19 pandemic barriers.

Implementation was complicated by staffing turnover and shortages, ED crowding, and 

a lower relative priority for the staff and health system at large as it dealt with 

COVID-19 and other respiratory viral surges across our community. These barriers 

could have caused us to adapt the intervention, such as dropping some screening or 

documentation burdens. However, we chose instead to adapt our implementation strategies. 

The essential intervention (fidelity to core elements) remained unchanged. Using FRAME-

IS language, the training of personnel was adapted and implementation strategies was 

adjusted (sometimes ad hoc) due to changing systems and staffing.22 Intervention fidelity 
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was possible because the intervention was fast and had been previously piloted to address 

barriers. Even so, we still discovered necessary EHR adaptions to make it easier for the 

physicians to document, increased equipment needs (such as computers on wheels), and 

debated changing the timing of the intervention within patient flow through the ED.

One barrier that we could not find an implementation strategy for was ED crowding and 

boarding. We found that when average daily boarding increased month to month, there 

was a visual trend with decreasing geriatric screening rates. Other ED studies have found 

an association between boarding and compliance with quality metrics. A 2018 systematic 

review of consequences of ED crowding found that crowding was associated with decreased 

guideline-recommended therapies and lower likelihood of adherence to sepsis measures.30 

While increased workload may be one reason why compliance to guideline measures is 

difficult in the ED, in regard to geriatric screening there are likely additional barriers 

than workload. ED staff may be less likely to perform geriatric screening when stress and 

crowding is high because many feel confident in their ability to detect and manage delirium 

without screening tools. In one study of seven EDs in Canada, the team prospectively 

evaluated ED patients for delirium and found that staff were very self-confident in their 

ability to recognize delirium (8/10 confidence) but in practice missed half of the patients 

with CAM-ICU–positive delirium.31 ED nurses have also reported that delirium screening 

is a low priority in the ED and that knowing who was delirious was less important than 

other clinical tasks.9 The combination of high self-confidence and low prioritization makes 

convincing ED staff to use formal tools difficult and likely contributes to the low uptake seen 

in many studies. Additionally, relative priority could be lower because we lack compelling 

evidence for delirium interventions.32,33

In this study, low prioritization of this task over others in the ED was targeted with several 

implementation strategies: increase demand, alter incentive/allowance structures, and assess 

for readiness and identify barriers and facilitators.15 Despite this, the screening remained 

lower priority for many ED nurses. Given the acuity of patients in the ED and high-priority 

competing demands, a national discussion is needed about the goal rates of compliance 

for different quality measures in the ED. Should antibiotics for an unstable patient with 

sepsis come before delirium screening for a stable patient? Probably so. If high levels of 

compliance are necessary for the highest quality of patient care, then EDs need to reevaluate 

their current staffing levels to reduce workload on ED nurses. Nurse staffing in the ED 

is typically run very lean, even in comparison to inpatient staffing. Ratios as high as 16 

beds per nurse have been reported, with one study from New Jersey finding ED staffing of 

eight to 11 patients per nurse in comparison to inpatient staffing of four to five patients per 

nurse.34,35 ED nurses are expected to care for more patients and more critical patients than 

inpatient teams, which means each shift nurses are prioritizing care needs of their patients. 

Relative prioritization will likely be a barrier for any QI endeavor in the ED. Until staffing 

levels are improved to where nurses no longer have to prioritize care, the true goal of an ED 

screening program should not be 100%.

One method of improving prioritization of geriatric screening for this study that we did not 

use during implementation was a hard stop or “best practice advisory” in the EHR. These 

have had mixed success in other QI programs.36–38 In addition to these mixed data and 
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general feelings among nurses and physicians that interruptions in care are not well liked, 

this option was infeasible for this study due to the shared EHR. The single health system 

has two EDs and multiple urgent cares, and the shared EHR would have required that the 

hard stops be placed before any ED discharge, including where implementation was not 

occurring.

LIMITATIONS

Limitations to the generalizability of this study include that having external funding and 

external impetus from the geriatric ED accreditation program likely improved our team’s 

abilities and allowed us to employ different strategies, such as alter incentives. Other 

programs may not have funding for prizes and stretch goals. Another limitation is that 

this program was pilot tested and refined prior to the start of implementation, which other 

EDs may not be able to do. However, we feel our discoveries about culture change, moral 

injury from audit and feedback, and difficulties from ED crowding are not affected by these 

limitations to generalizability of our process. Finally, at this time we do not know the impact 

of this improved screening on patient outcomes. A sister arm of the study is evaluating 

the effectiveness of geriatric screening on patient centered outcomes, and that study is still 

ongoing.

CONCLUSIONS

The implementation team found Consolidated Framework for Implementation Research 

to be useful in planning for implementation and tracking strategies. Despite not reaching 

our predefined goal, we learned lessons about ED culture and the impact on quality 

improvement, the usefulness of audit and feedback when staff are under stress, and how 

larger health systems may be limited in electronic health record changes if they are rolling 

out quality improvement procedures in only one area or one ED. As research on geriatric 

screening continues to suggest their utility in the care of older adults with acute illness, 

we suspect many more EDs will be creating geriatric screening protocols. We hope these 

lessons will help future EDs planning geriatric screening or other quality improvement in the 

ED.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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FIGURE 1. 
The Consolidated Framework for Implementation Research (CFIR) includes five domains 

with multiple subdomains.

Southerland et al. Page 14

Acad Emerg Med. Author manuscript; available in PMC 2024 June 24.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



FIGURE 2. 
Average daily hours of boarding inpatients in the ED per month and corresponding levels of 

geriatric screening during the study time frame.
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FIGURE 3. 
COVID-19 surge in December 2021–January 2022 resulted in temporarily pausing 

implementation activities and a drop in screening rates from 62% to 55%.
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