
Stolldorf et al. BMC Health Services Research          (2025) 25:147  
https://doi.org/10.1186/s12913-024-12102-9

RESEARCH Open Access

© The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/.

BMC Health Services Research

A mixed-methods observational study 
of strategies for success in implementation 
science: overcoming emergency departments 
hurdles
Deonni P. Stolldorf1*, Alan B. Storrow2, Dandan Liu4, Cathy A. Jenkins4, Rachel A. Hilton1, Karen F. Miller3, 
Joy Kim5, Deepika Boopathy6, Satheesh Gunaga7, Bory Kea5, Joseph Miller8 and Sean P. Collins9   

Abstract 

Background Heart failure is a major public health concern, affecting 6.7 million Americans. An estimated 16% 
of emergency department (ED) patients with acute heart failure (AHF) are discharged home. Our Get with the Guide-
lines in Emergency Department Patients with Heart Failure (GUIDED-HF) toolkit aims to improve AHF self-care 
and facilitate safer transitions in care for these patients. We describe implementation barriers and facilitators, 
and the selection and refinement of implementation strategies, to facilitate future GUIDED-HF implementation.

Methods A mixed-methods cross-sectional observational study was conducted in four United States EDs in two 
diverse healthcare systems in the Pacific West and Midwest. Data were collected using a survey and interviews 
with ED providers, nurses, and leaders. The survey assessed the ED context using the context scale of the Organiza-
tional Readiness to Change Assessment (ORCA). The Consolidated Framework for Implementation Research informed 
interviews. Quantitative data were summarized using medians (interquartile ranges) or percentages (frequencies). 
Wilcoxon rank-sum tests and Kruskal–Wallis tests were used to assess differences in the healthcare system and profes-
sion. Qualitative data were analyzed and summarized using rapid qualitative analysis. Convergence of quantitative 
and qualitative data was used to inform specific refining of implementation strategies to the local context (e.g., who 
should serve as champions, how best practice alerts should be implemented).

Results Participants were predominately white (76%) with median (IQR) age 37.0 (32.0, 41.0). ED leaders/administra-
tors, providers, and nurses comprised 15%, 55%, and 29% of participants, respectively. Sites reported an ORCA context 
scale score of 3.7 [3.4, 4.0] (scale of 1 = strongly disagree to 5 = strongly agree). Comparison of scores by profession 
showed a significant difference in the context score among providers (3.9 [3.5, 4.0]), leaders (3.7 [3.5, 4.0]), and nurses 
(3.6 [3.0, 3.9]) (p = 0.048). Qualitative data indicated implementation barriers (e.g., resource limitations, patient health 
literacy), facilitators (e.g., GUIDED-HF is patient-centric; site and intervention congruent values, norms, and goals), 
and site-specific needs due to contextual factors (e.g., education needs, feedback mechanisms, champions).

Conclusions Specific determinants of implementation exist in ED settings and require the refining of implementa-
tion strategies to overcome site-specific barriers and enhance facilitators.
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Contributions to the literature

• GUIDED-HF is a self-care intervention for patients 
with acute heart failure discharged home from the 
emergency department (ED), addressing the paucity 
of interventions to improve their transition from ED 
to home.

• This study demonstrates the nuanced contextual dif-
ferences between implementation sites and the need 
for a deliberately selected and refined implementa-
tion approach addressing the specific concerns and 
preferences of the local context.

• The findings contribute to existing knowledge gaps of 
best practices for implementing complex healthcare 
interventions in the fast-paced ED setting.

Background
Effectively implementing interventions to improve out-
comes in patients with heart failure (HF) remains an 
urgent need. Approximately 6.7 million US adults live 
with HF, and in the first 5  years following diagnosis, 
83% are hospitalized at least once, and 54% are admit-
ted three or more times [1]. These patients often experi-
ence worsening signs and symptoms, referred to as acute 

heart failure (AHF), requiring emergency care. Most 
ED patients are hospitalized, and over 18.2% and 31.2%, 
respectively, experience unplanned 30-day and 90-day 
HF readmission or mortality after hospital discharge [2]. 
Approximately 16% of patients with AHF are discharged 
home directly from the ED and of these 24% subse-
quently return to the ED or are admitted, necessitating 
the implementation of evidence-based interventions that 
improve ED-to-Home transitions [3, 4]. Self-manage-
ment interventions in heart failure is a proven, acceptable 
method for enhancing ED-to-Home transitions, [3, 5, 67] 
including our GUIDED-HF self-care intervention, which 
improves ED-to-Home care transitions and reduce ED 
visits and hospital readmissions [6].

GUIDED-HF was previously developed and informed 
by the Care Transitions Intervention framework 
(Fig.  1), [8–11] which consists of three intervention 
stages: 1) hospital/ED visit, 2) home visit, and 3) fol-
low-up coaching calls. These stages focus on self-care 
coaches presenting an overview of GUIDED-HF during 
the post-discharge ED visit and facilitating patient mas-
tery of self-care items during the home visit and coach-
ing calls (Fig. 1). ED providers refer eligible patients to 
the self-care coaches, who then contact the patients 

Fig. 1 GUIDED-HF multifactorial care transitions intervention
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by phone to discuss GUIDED-HF and gauge patient 
interest in receiving the intervention. Over a 1-month 
period, a home visit occurs, followed by two coaching 
calls. Our prior multi-center randomized controlled 
trial (NCT02519283)(2015–08–10) (Clinicaltrials.gov) 
[6] comparing GUIDED-HF with usual care in patients 
with AHF discharged from the ED, showed statistically 
and clinically significant improvements in a 30-day 
global rank of cardiovascular death, ED revisits or hos-
pitalization for AHF, overall symptom burden, and HF 
knowledge [6, 12, 13, 14].

Implementing interventions like GUIDED-HF in the 
fast-paced, complex ED setting with high patient turno-
ver, various patient acuity levels, and complex care deliv-
ery can be challenging. Implementation barriers in ED 
settings include insufficient resources, lack of sufficient 
training and education, competing priorities, and insuf-
ficient time for implementation. However, using imple-
mentation science, the scientific study of methods to 
enhance the uptake and sustainability of evidence-based 
interventions, [15, 16] can bring clarity to implementa-
tion determinants and how best to achieve fit between 
the implementation context and strategies used to 
implement an intervention. [15–18] Developing imple-
mentation strategies is a necessary step towards gener-
ating organizational change [16, 19–24]. Studies have 
also highlighted the need to assess how different imple-
mentation contexts dictate unique barriers and facilita-
tors to outcomes such as reach, adoption, effectiveness, 
fidelity, and sustainability [19, 25, 26]. Thus, identifying 
contextual determinants that might impede or enhance 
(i.e., barriers and facilitators) the implementation of 
GUIDED-HF and selecting implementation strategies to 
address known barriers and facilitators was a crucial first 
step towards its effective implementation and subsequent 
clinical effectiveness. Matching implementation strate-
gies with the finer nuanced contextual differences in the 
ED setting was important for long-term sustainment of 
GUIDED-HF.

We, therefore planned for a Hybrid Type II implemen-
tation-effectiveness study to translate GUIDED-HF into 
real-world settings in two geographically diverse health 
systems representing four high-volume EDs in the United 
States and evaluate the implementation outcomes of 
reach, effectiveness, adoption, implementation and main-
tenance (RE-AIM). For an implementation approach that 
was practical and feasible to ED settings, and to prepare 
for the hybrid type II implementation formative evalua-
tion, we first used a mixed-methods approach to identify 
barriers and facilitators, and select and refine strategies 
for GUIDED-HF implementation. We used a mixed-
methods approach to quantitively measure the imple-
mentation context followed by a qualitatively exploration 

of implementation strategies to address contextual barri-
ers and facilitators.

Our objective was to report the ED-specific barriers 
and facilitators we identified and the nuanced differences 
between sites informing the selection, addition and/or 
adjustment of our a priori implementation strategies to 
guide the subsequent Hybrid Type II implementation 
formative evaluation [27–29].

Methods
Overview
In preparing our implementation plan (Table 1), we pro-
posed and used our prior approach of a similarly com-
plex interdisciplinary intervention [30–34], implemented 
in the ED and hospital. This was informed by extant lit-
erature reporting effective implementation strategies for 
use in ED settings, [17, 18] the research team’s experi-
ences with implementation, [34] and the ERIC (Expert 
Recommendations for Implementing Change) taxonomy 
of implementation strategies [20]. However, we antici-
pated and remained open to adding strategies as needed 
to address barriers and facilitators we identify in the 
course of our work. Our goal was to refine these strate-
gies based on survey and interview results to address fine 
nuanced contextual differences between EDs. For exam-
ple, based on anecdotal information from site PIs, we 
anticipated differences in ED workflow processes to facil-
itate communication with self-care coaches and eligible 
GUIDED-HF patients after ED discharge. We also antici-
pated education materials and strategies might differ to 
accommodate differences in ED staffing patterns between 
facilities. Our work aligns with recent recommendations 
for the development of implementation strategies that 
address local circumstances in ED settings, [35] and the 
use of qualitative methods [36] and well-known imple-
mentation frameworks and taxonomies in implementa-
tion studies [16, 37]. Our work will also enable clinicians 
and implementers to evaluate their contextual deter-
minants against what we describe in this report and the 
usefulness of our selected and refined implementation 
strategies in their settings to effectively implement simi-
larly complex interventions.

Study design and setting
A mixed-methods convergent QUANT→QUAL cross-
sectional observational study design was used in four 
EDs in two large United States (US) healthcare systems 
located in the Pacific West (HC-PW) and the Midwest 
(HC-MW). The sites are geographically and socio-
demographically diverse, with HC-PW serving a large 
community of privately insured, mostly white patients 
and HC-MW serving a large urban population of unin-
sured and underinsured Black patients. This diversity 
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of healthcare settings included tertiary, community 
and freestanding EDs and was ideal for developing a 
refined implementation approach for future dissemina-
tion across equally diverse US EDs. The sites’ self-care 
coaching personnel were also diverse. HC-PW used 
staff who previously served as research coordinators 
in the ED to serve as study self-care coaches. HC-MW 
integrated the delivery of GUIDED-HF in their mobile 
integrated health unit, with community paramedics 
serving as self-care coaches, allowing for rapid in-home 
follow-up after ED discharge.

Participant characteristics
Participants were ED providers who were responsible 
for assessing HF patients, determining their diagno-
sis, and providing treatment (i.e., physicians, advanced 
practice nurses, and physician assistants) as well as ED 
nurses, and ED leaders/administrators.. We asked par-
ticipants to self-identify to the group they affiliated 
with and if they identified with more than one group, 
to choose the group reflective of their primary role. 
Inclusion criteria were 1) current healthcare system 
employee, 2) aged ≥ 18  years, 3) one of the following: 
ED providers and nurses directly involved in patient 
care; ED managers, supervisors, educators, or clinical 
nurse specialists; or self-care coaches.

Data collection
Surveys
Surveys were administered using REDCap® (Research 
Electronic Data Capture), a secure web-based platform 
for online surveys [38, 39]. Participants were recruited 
using a study flier and email. The flyer was posted in all 
study ED sites and contained a link and QR code to the 
REDCap survey. The recruitment email was sent to all 
ED providers, nurses, and administrators/leaders and 
contained the REDCap survey link. Eligible individu-
als could view the study consent document and progress 
to the survey items. Consent was indicated by survey 
completion.

Measures
The context was assessed using the context scale of the 
Organizational Readiness to Change Assessment (ORCA) 
[40]. Prior research indicates the ORCA is appropriate 
for cross-sectional evaluation of organizational differ-
ences relevant to health intervention implementation 
[26, 41–43]. As our goal was to assess the ED context of 
the ORCA’s three scales, we used only the context scale, 
which consists of six subscales. Two subscales measure 
aspects of organizational culture (leadership culture and 
staff culture), one subscale assesses leadership practices, 
one assesses measurement, one assesses opinion lead-
ers’ readiness to change, and one assesses resources to 

Table 1 A priori implementation strategies with definitions

ED Emergency department

A. CATEGORY: Planning

A.1. Develop stakeholder buy-in:

-Use of champions Prepare and train self-care coaches to serve as champions and provide them with resources 
to market/advocate for GUIDED-HF. Potential champions: principal investigators, department 
chairs, ED staff, and self-care coaches

 -Consensus discussions Include providers and other stakeholders, including self-care coaches, in discussions on the impor-
tance of GUIDED-HF and its continued use in the ED setting throughout the study. Potential 
targets: ED providers, self-care coaches, and opinion leaders at each site

 A.2. Marketing Use strategies that will increase the awareness and knowledge of staff on GUIDED-HF. Potential 
strategies: study flier for distribution by site champions

B. CATEGORY: Educate

 B.1. Conduct educational meetings Hold meetings targeted toward providers, administrators, other organizational stakeholders, 
and community, patient/consumer, and family stakeholders to teach them about the clinical inno-
vation. Develop tools and guidelines to support stakeholder learning

 B.2. Develop and distribute educational material Develop educational material for GUIDED-HF. Potential distribution strategies: email, print, word-of-
mouth/in-person, workstation reminders

C. CATEGORY: Quality Management

 C.1. Adapting workflow processes Change workflow processes to facilitate integration of the intervention. Potential strategies: create 
a checkbox for GUIDED-HF documentation or best practice alert

D. CATEGORY: Restructuring

 D.1. Audit and feedback Collect and summarize clinical performance data over a specified time and give it to clinicians 
and administrators in the hopes of changing provider behavior
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support practice changes in general [40]. The psychomet-
ric properties of the composite context scale (Cronbach 
alpha:0.85) and subscales (Cronbach alpha: 0.86–0.93) 
are strong.20 Demographic questions included items for 
sex, gender, race, and ethnicity. The final survey item 
asked about willingness to be contacted with questions 
and to participate in a future interview.

Interviews
Survey participants who indicated a willingness to be 
interviewed were contacted to schedule interviews. 
As only few survey respondents agreed to schedule the 
interview, a flier was also distributed to recruit additional 
interview participants. Interviews were conducted by a 
study team member (DS) using Zoom videoconferencing 
software and an interview guide informed by the Consol-
idated Framework for Implementation Research (CFIR) 
[44, 45]. Before the interview, participants were provided 
with an information sheet with details surrounding the 
GUIDED-HF intervention. Consent was indicated by 
participation in the interview and was also confirmed at 
the start of each interview.

Data analysis
Quantitative analysis
A composite context score was calculated as the mean 
score across all 23 sub-scale items. Scores for each con-
text subscale were calculated similarly. Missing responses 
were imputed if the number of non-missing responses 
exceeded 85% of the number of questions in the survey. 
Determining whether to impute data was made based on 
the full scale and not the individual subscales. Data were 
imputed using the full scale and applied to calculations 
of the overall scale and the subscales. Missing responses 
were imputed as the mean of the non-missing responses 
within a given person. Descriptive statistics are reported 
by healthcare system and by profession (i.e., leader, pro-
vider, nurse). Wilcoxon rank-sum tests and Kruskal–Wal-
lis tests were used to assess differences across healthcare 
systems and professions, respectively. Results were ana-
lyzed using R statistical software (version 4.4.0).

Qualitative data
Interview data were analyzed using inductive rapid quali-
tative analysis [46]. This approach was used for practi-
cal and efficiency reasons and allowed for timely results 
during the pre-implementation period that would inform 
GUIDED-HF implementation in the real-world ED set-
ting. The validity of the qualitative data was ensured by 
reviewing and verifying transcripts for accuracy prior 
to coding. Two research team members (DPS & ABS) 
together reviewed the transcripts and summarized each 
participant’s words as statements in a rapid analysis 

template in Excel (Additional File A). Participant sum-
mary statements were then combined in an Excel sheet, 
summarizing all participants’ statements by CFIR con-
struct and healthcare system. Finally, the research team 
members identified contextual similarities and differ-
ences between the two healthcare systems.

Convergence of data sources
Once both sources of data were analyzed, these data 
were combined using a joint display, offering a side-by-
side comparison of the quantitative and qualitative data. 
As highlighted in (Table  6), similar to prior work, [47] 
the CFIR constructs and associated qualitative summary 
statements were organized by ORCA domains to gain an 
understanding of the organizational context at each site. 
The joint display allowed the study team to compare the 
qualitative and quantitative data elements, see patterns of 
contextual similarities and differences between the two 
healthcare systems, and subsequently use these insights 
to refine the implementation strategies for each site.

Results
Sample demographic characteristics
The final survey sample consisted of 78 participants, 
with 35 (45%) from HC-PW and 43 (55%) from HC-MW 
(Table 2). The sample was comprised of providers (55%) 
and nurses (29%), with leaders making up the remainder 
(15%) (Table  3). Participants were predominately white 
(76%) with median age 37.0 (32.0, 41.0). Comparing par-
ticipants across healthcare systems, HC-PW had more 
female (51% vs. 47%) and fewer white (71% vs. 79%) par-
ticipants, compared with HC-MW (Table 2). A total of 14 
participants completed interviews with an equal number 
from HC-MW and HC-PW agreeing to be interviewed. 
Of the 78 who completed the Context Assessment, 24 
participants indicated an interest in being interviewed – 
16 providers, 6 nurses, and 2 leaders. –Upon reaching out 
to confirm their willingness and schedule the interview, 
11 subsequently scheduled and completed interviews 
(nine providers, one nurse, and two leaders). Subsequent 
recruitment using a study flyer resulted in four additional 
responses (3 providers and one nurse) and of these, two 
providers and one nurse completed the interviews. Due 
to scheduling difficulties or participant preferences, both 
individual and group interviews were conducted for a 
total of three group sessions (ranging from 2 to 6 indi-
viduals per group) and three individual interviews. Indi-
vidual interviews occurred when scheduling difficulties 
prevented group interviews. No new themes emerged at 
the end these interviews, resulting in data saturation, and 
thus recruitment of additional interview participants was 
discontinued.
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Convergence of findings: contextual assessment results 
and effects on implementation
Convergence of the quantitative and qualitative data 
informed the selection and refinement of implementa-
tion strategies for each site. The research team started 

with an initial list of strategies (Table 1), selected based 
on their prior experience with implementing inter-
ventions in ED and hospital settings. Context scale 
scores are reported by site (Table 4) and by profession 
(Table 5).

Table 2 Descriptive statistics of demographic data for the overall sample

For continuous variables, b is the median [a is the 25th percentile, c is the 75th percentile], followed by the mean and standard deviation in parentheses. N is the 
number of non-missing values. Numbers after proportions are frequencies

HC-MW Healthcare system site in the Midwest, HC-PW Healthcare system site in the Pacific West

N HC-MW N = 43 HC-PW N = 35 Combined N = 78

Age 69 38 [35, 43]
(38.4 ± 9.2)

33 [31, 37.75]
(35.6 ± 6.8)

37 [32, 41]
(37.3 ± 8.5)

Sex:
 Male 78 49% (21) 49% (17) 49% (38)

 Female 47% (20) 51% (18) 49% (38)

 Prefer not to reply 5% (2) 0% (0) 3% (2)

Race:
 Asian 78 2% (1) 9% (3) 5% (4)

 Black/African American 2% (1) 0% (0) 1% (1)

 White 79% (34) 71% (25) 76% (59)

 Multiple races 0% (0) 6% (2) 3% (2)

 Prefer not to reply 16% (7) 14% (5) 15% (12)

 Missing 0% (0) 0% (0) 0% (0)

Survey 78 51% (22) 49% (17) 50% (39)

Profession:
 Leader 78 14% (6) 17% (6) 15% (12)

 Provider 60% (26) 49% (17) 55% (43)

 Nurse 26% (11) 34% (12) 29% (23)

Table 3 Descriptive statistics of demographic data of GUIDED-HF implementation by profession

For continuous variables, b is the median [a is the 25th percentile, c is the 75th percentile], followed by the mean and standard deviation in parentheses. N is the 
number of non-missing values. Numbers after proportions are frequencies

HC-MW Healthcare system site in the Midwest, HC-PW Healthcare system site in the Pacific West

N Leader Provider Nurse Combined
N = 12 N = 43 N = 23 N = 78

Age 69 42 [39.5, 45.5] 
(42.4 ± 4.1)

35 [32, 38.5] 35.5 ± 4.9) 35.5 [30, 41.75] 
(36.8 ± 10.6)

37 [32, 41] (37.0 ± 7.4)

Sex:
 Male 78 50% (6) 58% (25) 30% (7) 49% (38)

 Female 42% (5) 40% (17) 70% (16) 49% (38)

 Prefer not to reply 8% (1) 2% (1) 0% (0) 3% (2)

Race:
 Asian 78 0% (0) 7% (3) 4% (1) 5% (4)

 Black/African American 0% (0) 0% (0) 4% (1) 1% (1)

 White 67% (8) 77% (33) 78% (18) 76% (59)

 Multiple races 8% (1) 2% (1) 0% (0) 3% (2)

 Prefer not to reply 25% (3) 14% (6) 13% (3) 15% (12)

 Missing 0% (0) 0% (0) 0% (0) 0% (0)

Survey 78 33% (4) 47% (20) 65% (15) 50% (39)



Page 7 of 15Stolldorf et al. BMC Health Services Research          (2025) 25:147  

Convergence of the reported context scores (ORCA 
measures) and qualitative data (CFIR constructs) are 
reported in Table 6 and discussed next. CFIR constructs 
used in the interview guide and additional constructs 
identified were mapped to the mixed-methods data (see 
Additional File B).

The context scale assesses the quality of an organiza-
tion’s context to support practice change. On a scale of 
1 = strongly disagree to 5 = strongly agree, we observed a 
moderate composite context score (3.7 [3.4, 4.0]). Scores 
were similar across the two healthcare systems and 
aligned with interview findings demonstrating the partic-
ipants’ overall optimism for incorporating GUIDED-HF 
as a practice change. Composite context scores differed 
across professions (p = 0.048), with providers reporting 
higher scores (3.9 [3.5, 4.0]) than leaders (3.7 [3.5, 4.0]) or 
nurses (3.6 [3.0, 3.9]). (See Tables 4 and 5). Post hoc pair-
wise tests using Wilcoxon Rank Sum tests showed that 
the significant difference was driven by the difference 

between Providers and Nurses (difference in median: 
0.3; Bonferroni-corrected p-value: 0.04), and that there 
is no difference between Leader and Provider (difference 
in median: −0.2; Bonferroni-corrected p-value: 1.0), and 
between Leader and Nurse (difference in median: 0.1; 
Bonferroni-corrected p-value: 0.66).

Organizational culture: two dimensions
Leadership and staff culture subscale scores were similar 
(leadership culture: 4.0 [3.3, 4.0]; staff culture: 4.0 [3.5, 
4.2]), indicating moderately high organizational cul-
ture for change. Leadership culture scores at HC-MW 
and HC-PW were also similar (4.0 [3.3, 4.0]), as were 
staff culture scores (HC-MW: 4.0 [3.6, 4.2]; HC-PW: 4.0 
[3.5, 4.0]) (Table  3). However, salient differences arose 
within the qualitative interviews. HC-PW experienced 
significant staff turnover, especially among nursing staff, 
whereas HC-MW identified a stable “core group” of ED 

Table 4 Test of association for bsurvey results by ED location

For continuous variables, b is the median, (a is the 25th percentile, and c is the 75th percentile). N is the number of non-missing values

ED Emergency department, HC-MW Healthcare system site in the Midwest, HC-PW Healthcare system site in the Pacific West

Test used: Wilcoxon test
a Likert scale: 1 = strongly disagree to 5 = strongly agree

N HC-MW 
N = 43
(a b c)

HC-PW 
N = 35
(a b c)

Combined 
N = 78
(a b c)

P-value

Organizational Readiness to Change Assess-
ment Context Scale, Overalla

78 3.7 (3.4, 4.0) 3.7 (3.2, 4.0) 3.7 (3.4, 4.0) 0.29

Leadership culture 78 4.0 (3.3, 4.0) 4.0 (3.3, 4.0) 4.0 (3.3, 4.0) 0.69

Staff culture 78 4.0 (3.6, 4.2) 4.0 (3.5, 4.0) 4.0 (3.5, 4.2) 0.26

Leadership practice 78 4.0 (3.5, 4.2) 4.0 (3.2, 4.1) 4.0 (3.5, 4.2) 0.73

Measurement 78 4.0 (3.4, 4.0) 3.8 (3.0, 4.0) 3.8 (3.1, 4.0) 0.12

Readiness 78 4.0 (3.8, 4.0) 4.0 (4.0, 4.2) 4.0 (3.8, 4.2) 0.43

Resources 78 3.0 (2.5, 3.8) 3.0 (2.4, 3.5) 3.0 (2.5, 3.5) 0.26

Table 5 Test of association for survey results by profession

For continuous variables, b is the median, (a is the 25th percentile, and c is the 75th percentile). N is the number of non-missing values

Test used: Kruskal–Wallis test
a Likert scale: 1 = strongly disagree to 5 = strongly agree

N Leader N = 12
(a b c)

Provider N = 43
(a b c)

Nurse N = 23
(a b c)

Combined N = 78
(a b c)

P-value

Organizational Readiness to Change 
Assessment Context Scale, Overalla

78 3.7 (3.5 4.0) 3.9 (3.5, 4.0) 3.6 (3.0, 3.9) 3.7 (3.4, 4.0) 0.048

Leadership culture 78 3.7 (3.7, 4.0) 4.0 (3.5, 4.3) 3.3 (2.8, 4.0) 4.0 (3.3, 4.0) 0.055

Staff culture 78 4.0 (3.8, 4.5) 4.0 (3.8, 4.2) 3.8 (3.5, 4.0) 4.0 (3.5, 4.2) 0.18

Leadership practice 78 3.9 (3.5, 4.2) 4.0 (3.5, 4.2) 3.8 (3.0, 4.0) 4.0 (3.5, 4.2) 0.13

Measurement 78 3.5 (3.0, 4.0) 4.0 (3.6, 4.0) 3.5 (3.0, 4.0) 3.8 (3.1, 4.0) 0.1

Readiness 78 4.0 (4.0, 4.1) 4.0 (3.8, 4.2) 3.5 4.0 4.1 3.8 4.0 4.2 0.72

Resources 78 3.0 (2.5, 3.6) 3.2 (2.8, 3.8) 2.0 2.8 3.1 2.5 3.0 3.5 0.026
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nurses known for leading practice change among other 
ED staff and embodying quality care.

Implementation based on organizational culture findings
Organizational culture differences were observed for 
educational session frequency, who should serve as site 
champions, and who should be part of consensus discus-
sions. At HC-PW, the research team targeted dedicated 
ED faculty as champions, as they were more likely to be 
consistently present and employed by the unit through-
out the study period. In contrast, HC-MW’s high-per-
forming and respected “core group” of ED nurses were 
identified as pivotal to serving as site champions. High 
nursing staff turnover at HC-PW also signaled the need 
to repeat HC-PW’s educational sessions at least every 
4–6 months to account for travel nursing contracts and 
staff turnover (Table 7).

Leadership practice
The formal leadership subscale score (4.0 [3.5, 4.2]) dem-
onstrated moderate leadership practice for implementing 
GUIDED-HF. Qualitative findings suggested leadership 
support for GUIDED-HF workflow development was 
essential for program success. In both healthcare systems, 
the involvement and support of the ED medical director 
and ED nurses were highlighted as important. Both sites 
indicated believing their respective leadership teams sup-
ported incorporating GUIDED-HF specifically and culti-
vated moderately strong leadership contexts (HC-MW: 
4.0 [3.5, 4.2]; HC-PW: 4.0 [3.2, 4.1]). But, drawing on the 
qualitative findings, sites appeared uncertain regarding 
leadership’s follow through because of site-specific con-
cerns. Whereas a mismatch between leadership and staff 
values (i.e., financial impact vs. clinical outcomes) con-
tributed to hesitation among HC-PW clinicians, a sense 
of general lack of support for significant practice change 
defined HC-MW clinicians’ hesitation. HC-MW’s global 
distrust regarding leadership’s practice change support 
alerted the research team to the importance of address-
ing this distrust during implementation planning.

The score on the measurement context subscale, which 
assesses leadership setting goals, information sharing, 
and feedback, was moderately high (3.8 [3.1, 4.0]). The 
context score for measurement scored higher at HC-MW 
(4.0, [3.4, 4.0]) compared to HC-PW (3.8 [3.0, 4.0]). 
HC-PW clinicians expressed concern over the use of ED 
throughput metrics such as length of stay and time to be 
seen rather than metrics specifically related to clinical 
outcomes. They also perceived concern for throughput 
metrics occasionally being used punitively. At HC-MW, 
clinicians noted metrics were generally not used in com-
pensation/performance decisions. These qualitative 
insights explain conflicting results in the quantitative 

data; specifically, HC-PW participants reported lower 
measurement context scores, though leadership is per-
ceived as using “more” measurement overall. HC-PW 
clinicians preferred to receive performance feedback only 
in aggregate at the group level rather than individually. 
HC-MW clinicians appeared open to both individual- 
and group-level feedback. These insights were invaluable 
when considering how to tailor audit and feedback and 
adaptation of workflow processes.

Implementation based on leadership practice findings
The research team dedicated resources to show recog-
nition and support for clinician and nurse participation 
at both sites. We worked with local leaders to provide 
site specific recognition. The research team also created 
a process to identify clinicians with low GUIDED-HF 
adoption rates and took steps to encourage future adop-
tion and patient referral. Audit and feedback processes 
were planned to reflect the site preferences noted above. 
Survey and interview insights stressed the importance 
of designing clinically relevant proxies for clinician per-
formance. For example, rather than providing clini-
cians with feedback regarding potential ED cost savings 
through GUIDED-HF referral, the study team focused 
subsequent updates on clinically oriented metrics such 
as changes in ED readmissions and ED follow-up visits. 
Feedback for both sites was structured using positive 
framing (Table 7).

Opinion leaders’ readiness to change
Although the ORCA readiness context subscale score 
(4.0 [3.8, 4.2]) suggested strong readiness for GUIDED-
HF and practice change overall within the two health-
care systems (HC-MW: 4.0 [3.8, 4.0]; HC-PW: 4.0 [4.0, 
4.2]), qualitative findings helped identify critical insights 
to further improve implementation readiness. Clinicians 
and staff at HC-PW reported a history of lackluster adop-
tion of prior program initiatives due especially to pro-
vider resistance. HC-MW staff and clinicians suggested 
their ED already incorporates programs like GUIDED-
HF for other clinical conditions and noted the system at 
large is currently engaged in an HF readmission reduc-
tion initiative.

Implementation based on readiness for change findings
These insights informed the deployment of GUIDED-
HF and its marketing to clinicians. Pre-implementation 
marketing and education included informing providers 
of GUIDED-HF and the importance of their respond-
ing to the best practice alert (BPA) and referring patients 
as applicable. The unique role of the self-care coach 
in contacting patients and executing the intervention 
was emphasized, as was the transfer of workload from 
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providers to self-care coaches. Educational materials 
and content were developed to emphasize the benefits 
of GUIDED-HF participation for patients. Identifying 
GUIDED-HF’s similarities to other positively viewed pro-
grams was key, and alignment with HC-MW’s larger HF 
readmission initiative was stressed in marketing materi-
als and consensus discussions (Table 7).

Resources
The resources context subscale had the lowest over-
all score (3.0 [2.5, 3.5]). No differences were observed 
in scores between the two healthcare systems (Table 3). 
However, a statistically significant difference was 
observed among professions with a higher scored 
observed for providers for the availability of necessary 
resources to support practice change (3.2 [2.8, 3.8]) fol-
lowed by nurses (2.8 [2.0, 3.1]) and leaders (3.0 [2.5, 3.6]) 
(p = 0.026). Qualitative interview findings showed that, at 
HC-PW, participants were concerned about the lack of 
resources, space, and bed shortages to support GUIDED-
HF’s ongoing sustainability. HC-MW participants shared 
similar concerns and noted a need for infrastructure 
to support self-care coaches, with no significant infra-
structure changes necessary to implement GUIDED-HF. 
Despite resource concerns, they displayed overwhelming 
optimism for GUIDED-HF and perceived GUIDED-HF 
as innovative and highly compatible with their existing 

practices in the ED. Participants remarked on the advan-
tage of GUIDED-HF over other alternatives for discharg-
ing patients with AHF. They believed GUIDED-HF would 
reduce provider workloads and help overcome patient 
barriers to seeking care (particularly patient-related lit-
eracy challenges).

Interviewed participants reported multiple possible 
solutions to alleviate resource concerns. Participants 
reported using a BPA to trigger referral should be vetted 
and resource allocation should focus on equipping self-
care coaches specifically to execute GUIDED-HF. Partici-
pants noted the need to train ED staff on GUIDED-HF 
using different training modalities and educational 
strategies. The message communicating the importance 
of implementing GUIDED-HF needed to be clear, sim-
ple, and standardized. Finally, feedback was seen as an 
essential component of engaging ED staff members. Par-
ticipants mentioned specific needs when providing feed-
back, including longitudinal data on patient outcomes 
(e.g., patient follow-up visits and hospitalizations). Sites 
differed on the content, type, mode, and frequency of 
feedback they wanted.

Implementation based on resources findings
To address these concerns, we emphasized the GUIDED-
HF intervention structure during education and market-
ing. Providers were reminded of the BPA trigger as the 

Table 7 Implementation strategies and tailoring by site

Bold indicates similarities between the two sites

A. CATEGORY: Planning

HC-MW HC-PW

A.1. Develop stakeholder buy-in
-Use of champions ED staff, RNs (especially nursing administrators), 

department heads, physicians as champions
Dedicated ED faculty as champions

-Consensus discussions Include experienced nurses; highlight GUIDED-HF’s 
alignment with larger HF readmission reduction 
initiative

Include medical director, nursing leadership, special-
ists, primary care; focus on understanding potential 
sources of provider resistance; in-person only

A.2. Marketing Use visuals; use study fliers; workstation prompts; 
newsletter piece

At ED faculty and operations meetings; put executive 
summary in EPIC; workstation prompts; newsletter, 
and swag with study logo

B. CATEGORY: Educate
B.1. Conduct educational meetings Use “train the trainer” model; host during staff meet-

ings and nurse huddles
Repeat educational meetings every 4–6 months 
because of staff turnover; host during ED faculty 
and operations meetings; include ancillary staff 
in education

B.2. Develop and distribute educa-
tional material

Use in-person, not email/printed materials/computer 
modules

Use in-person and email distribution strategy

C. CATEGORY: Quality Management
Adapting workflow processes Use BPA; design BPA with “opt-in” approach Use BPA; design BPA with “opt-out” approach

D. CATEGORY: Restructuring
Audit and feedback Provide feedback data in aggregate and at the 

individual level
Focus on positive rather than negative feedback 
and clinical outcomes; provide data in aggregate 
for ED providers



Page 12 of 15Stolldorf et al. BMC Health Services Research          (2025) 25:147 

only GUIDED-HF component occurring in the ED set-
ting, with self-care coach follow-up after ED discharge. 
This structure limited the use of ED resources, including 
provider time and space. GUIDED-HF’s role of ensuring 
follow-up care of patients with AHF after ED discharge 
was also emphasized during training events (Table 7).

Discussion
Despite a robust commitment to developing clinical 
practice guidelines and scientific reviews to keep pace 
with the rapid advancements in evidence-based emer-
gency medicine, significant knowledge-to-practice gaps 
and care variation remain [48]. We utilized implementa-
tion science strategies to reduce this evidence-to-practice 
gap by presenting a novel, theory-informed example of 
organizing and understanding quantitative and qualita-
tive contextual findings. Our goal was to identify imple-
mentation determinants in diverse ED settings to inform 
the development of implementation strategies. By devel-
oping, specifying, and reporting effective implementation 
strategies and mapping these strategies to the contextual 
settings where they will be most effective, our approach 
allows EDs to select the implementation strategies most 
suited to the determinants specific to their context. This 
work aligns with existing recommendations [35] and pro-
vides a starting point for clinicians and implementers as 
they develop implementation strategies that address their 
local ED setting.

Although the fast-paced environment of the ED, with 
high patient complexity and staff turnover is unquestion-
ably unique, the current and prior studies’ results suggest 
ED settings experience similar barriers to practice change 
and needs for refined implementation strategies as other 
care specialties. In this study, ED sites identified insuf-
ficient resources and education for practice change as 
major barriers. This finding was consistent with a previ-
ous scoping review of determinants of prediction models 
in ED settings that found limited resources and education 
as significant determinants of successful implementation 
[49]. These needs also align with other care specialties 
and thus suggest that tailored implementation strategies 
developed in other care contexts (e.g., the ERIC taxon-
omy [20]) might be useful in emergency care settings.

This mixed-methods convergent analytic approach 
improves multiple aspects of implementation planning 
and provides opportunities for future implementation 
science research. Rather than using only quantitative 
or qualitative data to understand the implementation 
context, this study used complimentary methods, that 
is integrating quantitative and qualitative data, to gain 
a comprehensive understanding of contextual deter-
minants. Minimal differences between sites were 
observed in the quantitative data, with the exception of 

the measurement sub-scale with questions that focused 
on the sharing of performance measures and feedback. 
The qualitative data elucidated reasons for the different 
ratings of this sub-scale between the two sites. Overall, 
the quantitative ORCA context scale allowed for a quick 
and high-level evaluation of site contextual factors as 
determinants of implementation But, the qualitative 
data brought to light the nuanced differences between 
the two healthcare systems and provided greater insight 
into specific site differences and implementation prefer-
ences that underscored the need for a tailored approach 
to address the specific concerns and preferences of the 
local context.. The convergence of the qualitative and 
quantitative findings was imperative for understanding 
how contextual challenges uniquely manifested in each 
system, allowing us to develop a cohesive implementa-
tion approach. We suggest prospective mixed-methods 
assessment is key to understanding ED contextual deter-
minants of implementation.

The insights gained from this study can inform the 
development of tailored strategies to enhance the imple-
mentation of similarly complex interventions in ED set-
tings. For instance, at sites like HC-PW, research teams in 
future may need to focus on addressing provider resist-
ance and building trust, while at sites like HC-MW, they 
can build upon the existing experience and organiza-
tional focus on heart failure to facilitate a more seamless 
integration of the GUIDED-HF program. The findings 
also underscore the importance of assessing and address-
ing the multifaceted aspects of organizational context 
and culture when implementing practice changes in 
healthcare settings. For example, the moderate com-
posite context score and moderately high organizational 
culture provide a generally supportive environment, but 
the observed differences across professions and health-
care systems highlight the need for a tailored approach 
that considers the unique characteristics and dynam-
ics of each organization. The moderate leadership prac-
tice score and moderately high measurement context 
score suggest a generally supportive environment, but 
the site-specific differences identified through the quali-
tative insights further highlight the need for a tailored 
approach that addresses the unique characteristics and 
dynamics of each organization. Our work adds to prior 
recommendations for implementation in EDs, stressing 
the importance of understanding implementation barri-
ers and facilitators, identifying strong local champions, 
having a study start-up meeting with local stakeholders, 
regularly communicating with each site, and using incen-
tives to encourage compliance. Our work similarly dem-
onstrates the need for consensus discussions with ED 
stakeholders and the use of champions and incentives to 
support staff implementing interventions in real-world 



Page 13 of 15Stolldorf et al. BMC Health Services Research          (2025) 25:147  

settings. We also demonstrated that, with some site-spe-
cific adaptation, similar implementation strategies could 
be deployed across two diverse healthcare systems and 
their EDs. For example, champions were used at all sites, 
but the selection of who these would be was determined 
by site preference.

Some limitations of this study should be noted. As the 
GUIDED-HF implementation-effectiveness study is ongo-
ing, this article details implementation determinants and 
the selection and refinement of implementation strate-
gies but does not report on the outcomes of these imple-
mentation strategies in ED settings. It is unclear how our 
selected and refined strategies will impact implementa-
tion outcomes of interest (e.g., reach, adoption, and main-
tenance). But, our ongoing hybrid type II implementation 
formative evaluation will help determine the impact of 
these strategies. Additionally, stakeholder groups (e.g., 
staff, nurses, leaders, physicians) were not equally repre-
sented across sites. However, prior work suggests over- or 
under-representation of stakeholder groups is unlikely 
to impact the identification of relevant determinants or 
strategies for successful evidence-based practice imple-
mentation [50]. Also, because of the small sample of the 
different professional groups, comparing the qualitative 
findings across the various small groups was not possible 
and should be explored in future research.

Overall, our experience suggests converging quantita-
tive and qualitative data is a low-burden, efficient, and 
beneficial approach for research teams desiring to pro-
spectively refine implementation strategies. Our novel 
process can serve as a foundation for future implementa-
tion research work in the ED setting.

Conclusion
This study identified crucial contextual determinants to 
consider when selecting and refining implementation 
strategies in ED settings. Special consideration to the mul-
tifaceted aspects of the ED and broader organizational 
context and culture is crucial to facilitate practice change 
for effective implementation. This study provides ED set-
tings with guidance for future implementation by mapping 
implementation strategies to contextual determinants, 
thereby allowing other ED settings to determine the strate-
gies that might be most effective in their particular setting.
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