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Abstract 

Background Sepsis survivors experience high morbidity and mortality. Though recommended best practices have 
been established to address the transition and early post hospital needs and promote recovery for sepsis survivors, 
few patients receive recommended post-sepsis care. Our team developed the Sepsis Transition and Recovery (STAR) 
program, a multicomponent transition intervention that leverages virtually-connected nurses to coordinate the appli-
cation of evidence-based recommendations for post-sepsis care with additional clinical support from hospitalist 
and primary care physicians. In this paper, we present findings from a qualitative pre-implementation study, guided 
by the Consolidated Framework for Implementation Research (CFIR), of factors to inform successful STAR implementa-
tion at a large learning health system prior to effectiveness testing as part of a Type I Hybrid trial.

Methods We conducted semi-structured qualitative interviews (n = 16) with 8 administrative leaders and 8 clini-
cians. Interviews were transcribed and analyzed in ATLAS.ti using a combination deductive/inductive strategy based 
on CFIR domains and constructs and the Constant Comparison Method.

Results Six facilitators and five implementation barriers were identified spanning all five CFIR domains (Intervention 
Characteristics, Outer Setting, Inner Setting, Characteristics of Individuals and Process). Facilitators of STAR included 
alignment with health system goals, fostering stakeholder engagement, sharing STAR outcomes data, good commu-
nication between STAR navigators and patient care teams/PCPs, clinician promotion of STAR with patients, and good 
rapport and effective communication between STAR navigators and patients, caregivers, and family members. 
Barriers of STAR included competing demands for staff time and resources, insufficient communication and educa-
tion of STAR’s value and effectiveness, underlying informational and technology gaps among patients, lack of patient 
access to community resources, and patient distrust of the program and/or health care.

Conclusions CFIR proved to be a robust framework for examining facilitators and barriers for pre-implementation 
planning of post-sepsis care programs within diverse hospital and community settings in a large LHS. Conducting 
a structured pre-implementation evaluation helps researchers design with implementation in mind prior to effective-
ness studies and should be considered a key component of Type I hybrid trials when feasible.
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Contributions to literature

• This qualitative pre-implementation study of a tel-
ehealth nurse navigator-led sepsis transition and 
recovery (STAR) program demonstrates the Con-
solidated Framework for Implementation Research 
(CFIR) is useful to explore contextual conditions of 
healthcare settings as part of rigorous pre-implemen-
tation planning efforts.

• This analysis identified actionable facilitators and 
barriers spanning all five CFIR domains (e.g., inner 
setting, outer setting) to inform and enhance initial 
implementation strategies of STAR.

• These findings help to close recognized gaps in the 
literature on post-sepsis survivorship, including how 
to plan implementation of evidenced-based practices 
to address transition and early post hospital needs of 
sepsis survivors and promote recovery.

Background
Sepsis, a common and life-threatening dysregulated 
response to infection, remains a major cause of mor-
bidity, mortality, and healthcare costs [1–3]. Although 
hospital survival has improved in recent years, the 
increasing number of sepsis survivors are vulnerable to 
additional health problems [4–6]. Fewer than one-half of 
sepsis survivors return to their pre-sepsis health status 
and many experience new or worsening physical, cog-
nitive, and psychological impairments, along with high 
rates of rehospitalization and excess mortality for years 
after sepsis hospitalization [7–9]. Given increasing rec-
ognition of the substantial long-term sequelae and social 
determinants of health-related needs after sepsis [10], 
recommended best practices have been established to 
address the transition and early post hospital needs and 
promote recovery for sepsis survivors [11–13]. How-
ever, like the majority of other evidence-based practices 
(EBPs) that have yet to be successfully adopted into rou-
tine practice, few patients receive recommended post-
sepsis care [14, 15].

To address the transition and early post hospital needs 
for sepsis survivors, our team developed the Sepsis Tran-
sition and Recovery (STAR) program, a multicomponent 
transition intervention that leverages centrally-located, 
virtually-connected nurses to coordinate the applica-
tion of evidence-based recommendations for post-sepsis 
care with additional clinical support from hospitalist and 
primary care physicians [16]. The STAR program, based 
on the chronic care model [17], empowers patients and 
clinicians, via targeted education and coordinated care 
approaches, and was found to improve mortality and 
readmission outcomes among sepsis survivors [18]. 

There are complex barriers to translation of research 
findings into real-world post-sepsis care which we sought 
to identify and mitigate prior to effectiveness testing as 
part of a Type I Hybrid trial [19].

Before initiating a large-scale, pragmatic effectiveness 
evaluation of the STAR program (NCT04495946), we 
conducted a qualitative pre-implementation study with 
the aim to identify actionable facilitators and barriers to 
inform and enhance initial implementation strategies of 
the program across diverse hospital and community set-
tings in a large Learning Health System (LHS). Qualita-
tive methods are considered an integral component of 
implementation research and are well-known for being 
rigorous and efficient in the study of the hows and whys 
of implementation [20]. Conducting a robust pre-imple-
mentation evaluation was an intentional design choice 
for the overall project given the critical role of this step 
in the implementation process [21]. Through our qualita-
tive investigation, we explored variations in stakeholder 
perspectives of the program by interviewing both admin-
istrators and clinicians.

We guided our study with the Consolidated Frame-
work for Implementation Research (CFIR), due to its 
breadth, widespread use [22, 23], and expert-recom-
mended mapping from CFIR-identified barriers to 
defined implementation strategies [24]. As a frame-
work, the CFIR offers a systematic approach well-known 
for planning, evaluating, and supporting behavioral 
change for a diverse array of studies [25], using a con-
sistent language of 39 constructs organized across five 
domains—Intervention Characteristics, Outer Setting, 
Inner Setting, Characteristics of Individuals and Process 
[22]. It can be used to build implementation knowledge 
to describe determinants of implementation [23], as well 
as tailor pre-implementation strategies to promote inter-
vention success [26, 27].

Methods
For this pre-implementation study, we conducted a quali-
tative investigation to identify facilitators and barriers to 
implementing the STAR program in hospital transition 
care, and to elaborate and compare key stakeholder per-
spectives. Instrument development, data collection, anal-
ysis, and interpretation of study results were guided by 
the CFIR. A PhD-level trained qualitative health services 
researcher (TE) on the study team with experience con-
ducting qualitative research for program evaluations and 
intervention development led the process of interview 
instrument design, data collection, and analysis. She was 
not known to participants of the research prior to under-
taking the study. Our study team followed the Standards 
for Reporting Qualitative Research in the reporting of 
this work [28].



Page 3 of 13Eaton et al. BMC Health Services Research          (2024) 24:996  

Study design
The pre-implementation study was conducted from 
March through July of 2020 in preparation for the 
planned implementation of the STAR program inter-
vention in July 2020 at a large LHS. Headquartered in 
Charlotte, North Carolina, Atrium Health provides not-
for-profit healthcare supporting over 14 million patient 
encounters annually across 40 hospitals and over 1,000 
care locations in North Carolina, Georgia, and Alabama. 
We identified all stakeholders involved with post-sepsis 
care in this health system according to a framework for 
stakeholder mapping in health research [29]. With sep-
sis survivors and caregivers at the center of our focus 
for STAR, we identified stakeholder categories relevant 
to them to determine our recruitment approach for the 
pre-implementation interviews. By employing an itera-
tive process of delineation between key individuals and 
groups involved in post-sepsis care at the LHS, we identi-
fied key stakeholders.

These stakeholders comprised two main groups: 
administrative leaders and clinicians. Administrative 
leaders were chief medical and nursing officers. We 
selected administrators due to their understanding of 
outer and inner setting factors and influence on organiza-
tional policy. Clinicians were hospitalists and ambulatory 
care providers representing diverse practice settings. We 
selected clinicians as representative intervention users 
with knowledge of intervention characteristics, outer 
setting, inner setting, characteristics of individuals, and 
process factors. We purposively sampled potential par-
ticipants to reflect these organizational roles and respon-
sibilities at the planned intervention sites. We aimed 
to recruit individuals to sufficiently capture a range of 
beliefs about post-sepsis care in these practice settings, 
while limiting redundancy in our data collection.

The final sample included 8 administrators (Chief Med-
ical Officers, Nursing Executives, and a Departmental 
Chair; representing 7 study hospitals and leadership over 
post-hospital continuing care and primary care services) 
and 8 clinicians (with specialty areas in one or more of 
the following: Hospital Medicine, Internal Medicine, 
Infectious Disease, Family Medicine and Critical Care; 
representing individuals with care privileges at 6 study 
hospitals and primary care responsibilities in the com-
munities served by these hospitals). See Table 1: Partici-
pant Characteristics.

Data collection
We conducted semi-structured qualitative interviews 
with 16 stakeholders from diverse hospitals and care 
settings to explore organizational support, culture, 
workflow processes, needs, and recommendations for 

STAR’s implementation. Separate and original inter-
view guides were developed for administrator and 
clinician groups (See Additional file  1: Administra-
tor Interview Guide and Additional file  2: Clinician 
Interview Guide) in this study, however, both guides 
included questions about stakeholder roles and work 
environments, the fit of the STAR program for their 
facilities which was facilitated using a printed interven-
tion workflow diagram (See Fig.  1: Patient Trajectory 
through the STAR Program), and questions about the 
implementation of STAR. Interview guides intention-
ally included questions representative of all 5 of the 
CFIR domains (Intervention Characteristics, Outer Set-
ting, Inner Setting, Characteristics of Individuals and 
Process) and were initially scripted by adapting ques-
tions from the CFIR Interview Guide Tool available at 
the CFIR website, www.cfguide.org [30]. Some of the 
sample questions from the guides are included below:

• Do you think effectiveness data about the sepsis tran-
sition program would be needed to get team buy-in 
in your facility? (Intervention Characteristics)

• How well, would you say, are new ideas (e.g., work 
processes, new interventions, QI projects, research) 
embraced and used to make improvements in your 
facility? (Inner Setting)

• What, if any, barriers do you think patients will face 
to participate in the intervention? (Outer Setting)

Table 1 Participant characteristics

Variable Clinicians Administrators

Gender
 Female 5 (62.5%) 2 (25.0%)

 Male 3 (37.5%) 6 (75.0%)

Specialty Area (respondent may have > 1 area)
 Hospital Medicine 2 (25.0%)

 Internal Medicine 2 (25.0%)

 Infectious Disease 1 (12.5%)

 Family Medicine 4 (50.0%)

 Critical Care 1 (12.5%)

Role
 Chief Medical Officer 6 (75.0%)

 Chief Nursing Executive 1 (12.5%)

 Departmental Chair 1 (12.5%)

Facility Setting
 Rural 2 (25.0%) 2 (25.0%)

 Suburban 2 (25.0%) 2 (25.0%)

 Urban 4 (50.0%) 4 (50.0%)

Years Spent with the System
 Median (IQR) 7 (5, 11) 5 (2, 8)

 Range 3—17 1—10
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• What is your role within the organization? (Charac-
teristics of Individuals)

• Who would you recommend are the key individu-
als to speak with to make sure new interventions are 
successful in your practice or department? (Process)

We pilot tested (field tested) the interview guides in 
three rounds prior to their administration and iteratively 
refined the guides based on participant feedback and 
research team members’ perceptions of the usefulness 
of the data collection instruments for eliciting informa-
tion we intended to capture for each stakeholder group 
(See Fig. 2: Diagram of Interview Guide Development at 
Pre-Implementation). Field testing is an established tech-
nique in qualitative research for developing interview 
guides as it provides researchers with the opportunity 
to practice asking the interview questions and identify 
weaknesses in the wording and order of questions when 
spoken aloud [31]. We then used the refined data collec-
tion instruments for the interviews reported here.

Prior to each interview, participants received standard-
ized background information about the study topic and 
verbal informed consent was obtained. As an adapta-
tion due to research restrictions during the COVID-19 
pandemic, interviews were conducted telephonically. 
Interviews were on average 30 min in duration, which 
was expected given the number of questions asked of 
participants (13 questions for the administrators and 15 

questions for the clinicians) and what was seen during 
the pilot testing of the interview guides prior to data col-
lection. Participants were offered a $25 gift card for their 
participation. Ethical approval for this study was granted 
by the Advarra IRB Committee.

Data analysis
Interview recordings were transcribed and entered into 
ATLAS.ti X8 as text documents for thematic coding and 
analysis. One team member with extensive experience in 
qualitative research methods (TE) led the analysis of the 
data set using a combination deductive/inductive strategy 
based on CFIR domains and constructs and the Constant 
Comparison Method. The Constant Comparison Method 
is an inductive approach for developing code structure 
through the iterative comparison of newly coded text 
with previously coded text of the same theme until final 
thematic refinement is achieved [32]. We referred to the 
cfirguide.org website’s CFIR Codebook Template [33], 
containing domain and construct definitions and guid-
ance for coding qualitative data with the framework and 
inclusion and exclusion criteria for most constructs, in 
our application of the framework to our codebook devel-
opment and analysis. This process included creating a 
codebook (a complete list of codes and definitions for 
each code), coding the data set among team members, 
comparing identified codes, and merging codes when it 
was necessary based on analytical discussion. Each code 

Fig. 1 Patient trajectory through the STAR program
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was labeled using the following convention: 1) if it was 
an implementation facilitator or barrier code, 2) a simpli-
fied title indicating what the code was, and 3) and a tag 
of the CFIR domains and constructs that corresponded 
to the code. E.g., ImplFacilitator_Family support for PT: 
OUTSET-PT Needs & Res. Throughout the process of 
analyzing the qualitative interview data, our study team 
met bi-weekly to discuss the results and engaged with 
the larger stakeholder group monthly to discuss ideas for 
overcoming identified barriers.

To promote the reliability of the analysis and prevent 
interpretive bias, two study team members (TE and RB) 
completed inter-rater reliability (IRR) coding for 50% of 
the administrator interviews (n = 4). Three team mem-
bers (TE, KO, and HT) completed IRR for 50% of the cli-
nician interviews (n = 4). IRR was conducted by having 
additional coders (RB, KO, and HT) apart from the prin-
cipal analyst (TE) apply the codebook to the data set to 

determine whether they agreed with the original coding 
of selected interview transcripts. Instances of disagree-
ment were discussed thoroughly and, at times, resulted 
in the application of additional codes for selected quo-
tations. All identified conflicts in coding were fully 
resolved, resulting in a final agreement of 100% between 
coders.

Results
Using a combination deductive/inductive coding strat-
egy, we found 77 codes related to STAR implementation 
facilitators (n = 38) and barriers (n = 39) and labeled those 
codes with applicable CFIR domains and constructs 
as appropriate. The STAR implementation facilitators 
and barriers codes were then aggregated into 11 themes 
consisting of 6 facilitators (See Table  2) and 5 imple-
mentation barriers (See Table 3). STAR implementation 
facilitators and barriers, together, spanned all five CFIR 

Fig. 2 Diagram of interview guide development at pre-implementation
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domains (Intervention Characteristics, Outer Setting, 
Inner Setting, Characteristics of Individuals and Process). 
Administrators and clinicians reported no other sepsis-
specific transition programs in their facilities at the time 
of data collection and indicated the STAR program would 
be important to address sepsis survivor needs.

Facilitators influencing the implementation of STAR 
Our analysis identified six themes pertaining to imple-
mentation facilitators. See Table 2: CFIR-Guided Facilita-
tors of STAR Implementation.

Alignment between STAR and health system goals
Participants reported that STAR’s alignment with other 
telehealth programs at the LHS, such as virtual hospital 
care, amidst surge of telehealth care during the COVID-
19 pandemic would promote implementation of STAR as 
indicated in the administrator’s response below:

“I also think it [STAR] would be well received based 
on the information regarding virtual hospital 
and what we have been able to achieve with that. 
And, again with just looking for the bright spots in 
COVID, there have been a lot of transitions that 
have taken place in the last couple of months that 
I think you would have a much easier time imple-
menting this in the new world of healthcare.” (A7)

Beyond virtual care, participants also described other 
existing infrastructure within the LHS that would align 

with the STAR program objectives, including sepsis work 
groups and sepsis champions from physicians, nurses, 
pharmacy, and case management. These inner setting 
facilitators combined demonstrate how STAR’s align-
ment with the implementation climate (compatibility) 
and structural characteristics of the LHS would influence 
its adoption.

Fostering engagement with stakeholders
Participants stated that fostering engagement to promote 
buy-in with stakeholders, including administrators, care 
teams, patients and caregivers, would facilitate the imple-
mentation of STAR. They recommended stakeholders be 
educated about what STAR is, its benefits, and for organ-
izational stakeholders, how best to integrate STAR into 
their facility. See the clinician’s response below:

“I think just education [about STAR]. Just tons of 
education to everyone in the hospital that touches a 
patient. The nurses. The critical care physicians. The 
Hospitalists…But I think just educating the patient 
[about STAR] at the time of admission, just start 
that process. You know, this is our sepsis program, 
and let them know that this is going to happen at the 
time of discharge. And then also provide education 
to the providers.” (C1)

Participants also emphasized the importance of lead-
ers heading communication about STAR with care teams 
and STAR navigators establishing a good rapport with 

Table 2 CFIR-guided facilitators of STAR implementation

Implementation Facilitator Themes CFIR Domain(s) that Guided the Identification 
of the Facilitator

Alignment between STAR and health system goals Inner Setting

Fostering engagement with stakeholders Outer Setting, Process, Characteristics of Individuals

Share positive STAR outcomes data Intervention Characteristics, Inner Setting, Process

Good communication between STAR navigators and patient care teams/PCPs Intervention Characteristics, Inner Setting

Clinician promotion of STAR with patients Outer Setting, Inner Setting, Process

Good rapport and effective communication between STAR navigators and patients, caregivers, 
and family members

Intervention Characteristics, Outer Setting

Table 3 CFIR-guided barriers to STAR implementation

Implementation Barrier Themes CFIR Domain(s) that Guided the 
Identification of the Barrier

Competing demands for staff time and resources Inner Setting

Insufficient communication and education of program value and effectiveness Inner Setting, Characteristics of Individuals

Underlying informational and technology gaps among patients Outer Setting

Lack of access to community resources for patients Intervention Characteristics, Outer Setting

Patient distrust of the program and/or healthcare Outer Setting
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clinicians who have patients enrolled in the program. See 
the clinician’s response below:

“Well, definitely share the information [about STAR] 
with their [health system leaders] teams. We have a 
normal leadership structure that provides the mech-
anism for things like this to be communicated in top 
down. And for sure, expecting the leaders to dissem-
inate it from Level 2 to Level 3, Level 3 to Level 4 
and on down. You know, that would be a minimum 
expectation…I think they should welcome you all 
[the STAR study team] at the meetings and give you 
time on the agenda to share your initiatives, at a 
minimum.” (C3)

These responses illustrate the relevance of the CFIR 
outer setting, process, and characteristics of individuals 
domains for the implementation of STAR, where prior-
itizing patient needs, attracting and involving appropriate 
individuals, and individual attitudes about the interven-
tion would be facilitators of its adoption.

Share positive STAR outcomes data
Participants reported sharing positive results or impacts 
from the program would be helpful. They recommended 
using STAR performance metrics as motivation for con-
tinued buy-in and that leaders share effectiveness data. 
See the clinician responses below:

“I think readmission data [would be good to pro-
vide], like at 90 days, because if you are trying to get 
people to buy in for 90 days, cause that’s a long time, 
that’s about three months, I think you need to prove 
that it is worthwhile. If you’re trying to cut back on 
that 90-day readmission, because that’s what Medi-
care looks at, I think that would maybe entice some 
people to participate.” (C7)

“But, if you want to implement it as a standard 
process then we are going to have to see some sort 
of data on it before we say “yep, let’s do it”. Because 
there are many things that are competing for the 
resources that we have. So we have to on the basis on 
which our decisions on where the money goes, where 
those resources get diverted to is based on how effi-
ciently they affect patient care, rates of readmission, 
and patient mortality. So we need the data to make 
an informed decision.” (C2)

Responses pertaining to this theme point to the sig-
nificance of the CFIR intervention characteristics, 
inner setting and process domains in STAR’s imple-
mentation. Participants’ remarks regarding STAR’s evi-
dence, strength and quality, shared receptivity to STAR 
within the LHS, and the recommendation to provide 

quantitative and qualitative feedback for reflecting and 
evaluating STAR’s quality would be facilitators of its 
implementation.

Good communication between STAR navigators and patient 
care teams/PCPs
Participants stated that good communication and recom-
mendation-sharing between the STAR navigator and the 
patient’s care team and PCP will make STAR’s implemen-
tation successful. See the clinician’s response below:

“So, I think, effectively communicating with one 
another [the STAR navigator and clinician] what is 
beneficial and helping us ultimately provide for the 
patient from our end would be helpful. It will be a 
learning process, but you know, I think once we both 
communicate what we need from the other to be 
able to do our jobs, then I think that would be fine if 
that makes sense.” (C5)

These intervention characteristics and inner setting 
facilitators demonstrate the importance of intervention 
design, including how well STAR is bundled, presented 
and assembled to stakeholders, and navigator-led com-
munication in its implementation.

Clinician promotion of STAR with patients
Our study participants emphasized the importance of 
clinician promotion of STAR with enrolled patients for 
implementation success. Specifically, our participants 
recommended that the LHS show patients their primary 
care providers and STAR navigators are in alignment to 
engender patient trust in the program. See the adminis-
trator’s response below:

“It always helps if they [patients] feel like it’s their 
own physicians or their own team that is a part of 
this. I think it would be important for it not to look 
like it was some external program that their clini-
cians were not involved in. So, I think, you know, 
trust always is important if you feel like people that 
you trust are endorsing something or believing it’s 
going to be useful.” (A8)

Similarly, one clinician said:

“I think trust, you know, would be a factor. A lot 
of times if patients view resources as being discon-
nected from their Primary Care, they may not be 
very accepting of them. So, if they view them as being 
part of “my team”, I think patients are much more 
likely to participate.” (C3)

Participant responses within this theme underscore 
the multi-domain influence of outer setting, inner set-
ting and the process of implementation in the success of 
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STAR, where the LHS’s prioritization of patient needs, 
LHS members’ and structures’ characteristics and behav-
iors, and the engagement of individuals with STAR would 
be facilitators of its implementation.

Good rapport and effective communication between STAR 
navigators and patients, caregivers, and family members
Participants reported that good rapport and effec-
tive communication between STAR navigators 
and enrolled patients and their caregivers/families 
would be important for implementing STAR. They 
emphasized the need for STAR navigators to fos-
ter a good connection with patients and their car-
egivers or family members. They also spoke to the 
integral role caregivers and family members play in 
patients’ post-sepsis recovery as additional points 
of contact who are familiar with the program if the 
patient does not recall what STAR is or if the patient 
is too ill to speak for themselves. See the clinicians’ 
responses below:

“I think patients get called a lot about a lot of things 
and they don’t always know who the person on the 
phone is. So, I think having that established and 
really something that the patient is okay with is 
important. And engaging, if possible, family or sup-
port members. I think that reduces barriers if they 
have support people available.” (C6)

“I think obviously reaching out to the family and 
support staff and things like that may be help-
ful. Some of our patients, in general, even at their 
baseline and at their best day aren’t going to be 
able to provide you the information that you 
need, or may not be able to provide an adequate 
history, or have an appropriate follow-up, and 
things like that, in place to be able to give you the 
information you need to help them as well as you 
would like.” (C5)

Responses within this facilitator theme highlight 
the importance of intervention characteristics, such 
as the perceived quality of STAR, and outer setting 
domains and constructs (patient needs and resources) 
in STAR navigator communication with patients and 
their caregivers and family members. Results show 
how effective navigator communication when pre-
senting STAR to patients and their caregivers/family 
members, consideration of patient needs and barri-
ers to participation, and the involvement of caregiv-
ers or family members would be facilitators of STAR’s 
implementation.

Barriers influencing the implementation of STAR 
Our analysis identified five themes pertaining to imple-
mentation barriers. See Table 3: CFIR-Guided Barriers to 
STAR Implementation.

Competing demands for staff time and resources
Participants reported that competing demands for staff 
time and resources, including the busy state of the LHS’ 
facilities at the time, COVID priorities, other concur-
rent program implementations, and a lack of time among 
clinicians to engage with STAR could be barriers to its 
implementation. See the administrator’s response below:

“So, I think barriers would be too many implemen-
tations going on at the same time. It would fail. The 
other is, right now in COVID time, it’s unlikely to 
muster enough support or enough interest to do it. I 
think we need to look at what else is going on, so that 
there is not information overload for the front-end 
teammates. And the other thing we look at is, most 
of these programs become paper intensive or com-
puter intensive. That means, you are just putting 
things there, and then, if you ask people to do too 
much, yes, they do too much, but they don’t really 
do the thing…So just be mindful of that, what you 
expect them to spend time on.” (A3)

Similarly, one clinician commented:

“Now, from a willingness standpoint, not that people 
would necessarily disagree with the overall goals and 
the process of your program, it’s just that if you’re in 
my field, and in some of my partners, if we are being 
pulled in ten different directions at one time, you 
have to prioritize what you can do in a day. So, not 
willingness from the standpoint of people not want-
ing to participate, but sometimes people not being 
able to weight or value that as high as something else 
that needs to be done.” (C5)

Participants responses pertaining to this barrier theme 
illustrate the role that the LHS’s inner setting, specifically 
its implementation climate of decreased organizational 
capacity to absorb change and a lack of resources dedi-
cated for STAR, would play in hindering the implementa-
tion of the program.

Insufficient communication and education of program value 
and effectiveness
Participants reported that insufficient communication 
and education of STAR’s value and effectiveness to other 
clinicians could be barriers to its implementation. See the 
administrator’s response below:
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“To me, it’s always a matter of communication. If 
there was, if communication didn’t work, people 
didn’t see it had value, they didn’t want to put any 
effort into it, you know, those would really be obvi-
ously the big things.” (A8)

Similarly, one clinician said:

“So, if it’s not marketed like correctly or appropri-
ately. If we really as attending or residents don’t see 
the benefit. You know, is this just another checky 
box, or is this really going to impact our patients in 
the long term? Will this make a difference in their 
survival? Or getting them back to a base line or 
improvements on a base line? I think that’s probably 
what’s going to help make it successful or not.” (C8)

Responses related to this barrier theme show that the 
LHS’s inner setting and characteristics of individuals (cli-
nicians) are important implementation domains in the 
adoption of STAR. Participants identified poor quality 
communication, and a lack of clinician knowledge and 
positive beliefs about STAR’s value, would be barriers to 
the implementation of the program.

Underlying informational and technology gaps 
among patients
Participants reported several patient-facing factors 
related to information and technology gaps among 
patients that could be barriers to implementing STAR. 
This included a patient’s health literacy or understanding 
of STAR, a patient’s digital literacy, and a patient’s lack 
of access to technology when communicating with the 
STAR telehealth navigator. See the clinician responses 
below:

“Well, I think a lot of our patients don’t have secure 
housing. I think our patients’ baseline social deter-
minants of health, like consistent phone numbers, 
housing, health literacy around that, I think that’s a 
barrier that a patient would experience [to partici-
pate in the intervention].” (C6)

“I think the only barrier is that they [patients] may 
not understand what is going on. But that’s okay 
[as if not a big deal], as long as they are receptive to 
someone talking to them. And like I said, I want to 
be respectful of our patients, but some of them just 
do not have the medical literacy or the insight to 
understand….So, I think a barrier might be that the 
patient may not understand why you are calling and 
why you are asking those questions.” (C1)

“Definitely patients have to be capable of doing it 
uh participating with the Telehealth. At least from 

the perspective of a lot of my patients and dur-
ing the Coronavirus pandemic, it has been diffi-
cult to get some buy in with Telehealth linkages to 
care. We have a very rural population and there is 
some adherence issues with trying to initiate, you 
know, telephonic or video visits that we have kind 
of noticed over the last several months. So, patient 
participation I think in some settings would be chal-
lenging.” (C4)

Participant responses within this barrier theme high-
light the importance of the outer setting (external to the 
LHS) in the challenge of implementing STAR, where 
literacy and technology gaps among patients could be 
barriers to program enrollees’ participating in the tele-
health-based intervention.

Lack of access to community resources for patients
Finally, participants reported that a patient’s lack of 
access to community resources, including limited pri-
mary care, paramedicine, home physical therapy, speech 
therapy and mental health resources in certain communi-
ties (e.g., rural communities), could pose a barrier to the 
implementation of the STAR program. See the clinicians’ 
responses below:

“I think that the idea is a good idea [pauses], but 
it’s just where it would work best based upon the 
resources of the area. I think that is going to be the 
major challenge.” (C7)

“Just getting plugged into community resources that 
can assist with their psycho-social needs as well as 
their comorbidities” [would be a barrier to patient 
participation]. (A1)

Participant responses within this theme demonstrate 
the relevance of intervention characteristics and the outer 
setting when implementing EBPs for post-sepsis care for 
patients who lack access to community resources. The 
extent to which STAR cannot adapt and meet patients’ 
local needs, especially those of patients who live in areas 
where there are insufficient resources, will be a barrier to 
its implementation.

Patient distrust of the program and/or healthcare
Both administrators and clinicians interviewed stated 
that patient distrust of the program and/or healthcare 
could be a potential barrier to STAR’s implementation. 
These reasons included patients being slow to trust a 
new provider, discomfort when talking with a navigator, 
feeling skeptical of providers who seem unaffiliated with 
their primary care, and general distrust of the healthcare 
system, particularly for patients in rural communities or 
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impoverished areas. See the administrator and clinician 
responses below:

“You know, people are always a little wary of people 
they do not know, especially in small and rural com-
munities.” (A1)

“Yeah, I think most of the barriers that are already 
well known that go with socio economic status or 
poverty. Trust in the healthcare system. I think those 
are all going to be barriers.” (C4)

Responses within this theme point to the significance 
of outer setting factors and the extent to which a patient’s 
need to trust their provider is accurately known and pri-
oritized by the STAR navigator. Data suggests patient dis-
trust of the STAR program or other providers would be a 
barrier to implementing EBPs for post-sepsis care.

Discussion
A foundation of implementation science is that inter-
vention delivery should be tailored to local context to 
maximize uptake and impact [34, 35]. Formative, or pre-
implementation, evaluations facilitate initial assessment 
of the local context and the potential determinants for 
implementation success within that context. Multiple 
theoretical frameworks have been applied to pre-imple-
mentation evaluations; the Consolidated Framework for 
Implementation Science (CFIR) is one of the most widely 
used due to its ability to comprehensively identify imple-
mentation facilitators and barriers [36]. In this study, we 
utilized qualitative pre-implementation interviews to 
identify actionable facilitators and barriers to inform and 
enhance initial implementation strategies of the STAR 
program across diverse hospital and community settings 
in a large LHS. From this work, our study offers several 
contributions to the literature on post-sepsis care.

First, our study successfully leveraged the CFIR to 
inform and enhance initial implementation strategies 
of the STAR program across diverse hospital and com-
munity settings in a large LHS. This is in line with other 
studies that similarly applied the CFIR during pre-imple-
mentation and found implementation determinants like 
ours, such as stakeholder involvement being necessary 
to promote buy-in and the relevance of intervention fit 
within the organization’s inner setting [26, 37]. While 
some have applied CFIR in the pre-implementation plan-
ning of a sepsis management intervention at a single site 
[38], to our knowledge, our team is the first to apply the 
CFIR at pre-implementation to inform the design and dis-
semination of a sepsis transition and recovery interven-
tion for patients within a large LHS. We decided to guide 
our interview instrument development and subsequent 
analysis using the CFIR because we were interested, 

fundamentally, in the organizational change that will be 
needed to successfully implement the STAR program. By 
incorporating the CFIR domains and constructs into our 
interview instruments and intervention planning, our 
study was able to identify implementation partners and 
collect stakeholder input on the potential facilitators and 
barriers to the STAR program at a large LHS. One ben-
efit of using the CFIR for pre-implementation work is the 
potential for direct translation to implementation strat-
egies selection using the Expert Recommendations for 
Implementing Change (ERIC) mapping.

Second, study findings revealed the importance of 
stakeholder buy-in like other CFIR-guided pre-imple-
mentation studies [26, 39] across diverse groups, includ-
ing administrators, care teams, patients, and caregivers. 
Implementation facilitators related to buy-in that were 
identified included active engagement with stakeholders, 
education about STAR, the sharing of positive outcomes 
data from STAR with clinicians, and promotion of the 
program’s value throughout implementation. Participants 
also emphasized the criticality of demonstrating align-
ment between clinicians and the STAR program. This 
included the recommendation for clinician support and 
promotion of STAR with patients to engender patient 
trust in the program. Conversely, our study found imple-
mentation barriers pertaining to lack of stakeholder buy-
in as well. These included that a lack of engagement and 
education about the post-sepsis care program’s value and 
effectiveness, possible patient distrust of STAR and/or 
of health care, and patients’ lack of access to community 
resources could be potential barriers to its implementa-
tion. Together these findings point to the necessity of 
stakeholder buy-in for overcoming inner and outer set-
ting barriers to implementation. They also suggest suc-
cessful championing of STAR should extend beyond 
navigator efforts alone and include system and care team 
participation as well.

Third, our study found the STAR program’s fit with 
the LHS’s inner setting to be informative for our plan-
ning. Participants reported STAR’s compatibility with the 
structural characteristics and implementation climate of 
the LHS to likely be important considerations for imple-
mentation. At the time of this study, virtual hospital care 
and other telehealth programs were highly active within 
the LHS, in part related to the need for such programs 
during the surge of the COVID-19 pandemic. Addition-
ally, STAR’s alignment with other sepsis-focused work 
groups and sepsis champions across the LHS was iden-
tified as another possible facilitator for implementation 
success. We found implementation barriers pertaining 
to the implementation climate of the LHS’s inner setting 
as well. Despite acknowledging that the program would 
likely align with current health system goals, participants 
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cautioned STAR would have to compete with demands 
for staff time and resources. Decreased organizational 
capacity for a new program was another potential imple-
mentation barrier identified. Participants recommended 
engaging clinicians about the value and effectiveness of 
the program to promote support and assuage concerns. 
These facilitators and barriers suggest health system pri-
orities and routine healthcare practice in the inner set-
ting should be identified and considered carefully when 
making post-sepsis care program implementation deci-
sions. They also underscore how the inner setting is not 
simply a background of implementation but can rather 
serve as an important context in implementation success.

Finally, our study findings highlighted the importance 
of good communication between the STAR navigator and 
other stakeholders, including clinicians, patients, caregiv-
ers, and family members, for successful implementation. 
Participants recommended clear and reciprocal commu-
nication between STAR navigators and clinicians. Simi-
larly, they advised that navigators attempt to establish 
good rapport with patients, caregivers, and family mem-
bers by using effective communication. Several potential 
implementation barriers related to communication were 
also reported. Participants discussed underlying patient-
facing information and technology gaps that could be 
potential barriers to communicating with STAR naviga-
tors related to digital literacy, health literacy, or a lack of 
access to technology to participate in STAR. These sug-
gest further study may be recommended to identify other 
patient-facing environmental conditions, such as social 
determinants of health, affecting sepsis recovery, as pro-
posed in other’s work [10]. These points underscore the 
necessity of both effective communication and commu-
nication technology to support telehealth-based sepsis 
transition and recovery intervention implementation.

Study limitations
A limitation of the present research is that it is based 
on interviews with a small sample of employees at one, 
albeit large, health system. Although we carefully sam-
pled stakeholders based on their awareness, organiza-
tional authority, and involvement in activities related 
to implementation of a post-sepsis care intervention at 
study facilities, these perspectives may not necessar-
ily reflect the experience of all facilities within the same 
LHS or outside of the LHS. A second limitation is that 
patients were not included as participants at pre-imple-
mentation, despite later finding several facilitators and 
barriers related to patient needs. Third, we deliberately 
used the CFIR, and included all domains, to inform our 
approach to data collection and analysis due to its com-
prehensive assessment of implementation determinants 
and well-described associations with implementation 

strategies. However, using CFIR alone may have limited 
collection of other relevant contextual factors not repre-
sented by CFIR or specifically incorporated in our data 
collection. Our analysis strategy that combined inductive 
and deductive methods did allow for capture of themes 
outside of CFIR, if new information emerged from par-
ticipant responses. Finally, our analysis strategy focused 
specifically on identifying key individual determinants; 
thus, additional empirical analyses examining the causal 
pathways or combinations of contextual factors may be 
helpful to advance evidence and guide decision making 
regarding effective implementation strategies tailored to 
complex determinants.

Conclusions
Our findings demonstrate effective use of the CFIR as 
a robust framework to examine facilitators and barriers 
for pre-implementation planning of post-sepsis care pro-
grams within diverse hospital and community settings in 
a large LHS. The comprehensive structure of the frame-
work enabled researchers to identify key implementation 
determinants across external-, internal-, and program-
level domains, plan for organizational change associated 
with implementation, and engage with relevant stake-
holders. Conducting a structured pre-implementation 
evaluation helps researchers design with implementa-
tion in mind prior to effectiveness studies and should be 
considered a key component of Type I hybrid trials when 
feasible.
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