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Abstract

Background: Guideline-based processes for the assessment of chest pain are lengthy and resource intensive. The
IMProved Assessment of Chest Pain Trial (IMPACT) protocol was introduced in one Australian hospital Emergency
Department (ED) to more efficiently risk stratify patients. The theoretical domains framework is a useful approach to
assist in identifying barriers and facilitators to the implementation of new guidelines in clinical practice. The aim of
this study was to understand clinicians’ perceptions of facilitators and barriers to the use of the IMPACT protocol.

Methods: Guided by the theoretical domains framework, semi-structured interviews with nine ED clinical staff
(medical and nursing) were undertaken in 2016. Content analysis was conducted independently by two researchers
to identify those theoretical domains that facilitated or hindered protocol use.

Results: Domains most often reported as fundamental to the use of the IMPACT protocol included ‘social/professional
role and identity’, ‘environmental context and resources’ and ‘social influences’. These factors seemingly influenced
professional confidence, with participants noting ‘goals’ that included standardisation of practice, enhanced patient
safety, and reduced need for unnecessary testing. The domain ‘environmental context and resources’ also contained
the most noted barrier - the need to inform new members of staff regarding protocol use. Opportunities to overcome
this barrier included modelling of protocol use by staff at all levels and education — both formal and informal.

Conclusions: A range of domains were identified by ED staff as influencing their chest pain management behaviour.
Fundamental to its use were champions/leaders that were trusted and accessible, as well as social influences (other
staff within ED and other specialty areas) that enabled and supported protocol use. Research investigating the
implementation and perceived use of the protocol at other sites, of varied geographical locations, is warranted.
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Contributions to the literature implementation and use of a new chest pain
protocol were identified.
e Consistency of practice in managing patients with e Fundamental to protocol use were trusted and
chest pain in busy emergency departments can be accessible leaders, as well as social influences
challenging. internal and external to the emergency department.

e Using the well-recognised theoretical domains
framework, facilitators and barriers to the
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million ED presentations per year [2]), yet less than 15%
will ultimately have the diagnosis confirmed [3]. Histor-
ically, risk stratification processes for the identification
of patients with ACS required physicians to conduct a
detailed clinical assessment incorporating historical fea-
tures, risk factors, electrocardiography (ECG), and serial
troponin testing over at least 6-12 h when using sensi-
tive troponin assays [4—6]. Those with negative results
after this initial assessment did not have a diagnosis of
acute myocardial infarction but were still at risk for short-
and long-term events [7-9]. Therefore, guidelines recom-
mended an objective test in the form of functional or ana-
tomical testing for coronary artery disease [10, 11]. While
this approach stratified patients to a near zero short-term
risk of ACS, the investigative strategy resulted in a long
median length of stay (27.8h per patient) and incurred
high financial costs (median of $2443 per patient) [3].

ED overcrowding has become a global problem [12]
meaning that strategies to improve efficiency within EDs
are imperative. There also has been a culture shift to-
wards using evidence-based practice to improve patient
outcomes. In the area of chest pain assessment, a num-
ber of accelerated strategies have been proposed to re-
duce the time taken to risk stratify patients [13-15].
One such approach was the IMProved Assessment of
Chest pain Trial (IMPACT) strategy, trialled in an Aus-
tralian ED. [16] IMPACT provided new criteria for the
risk stratification and management of patients at low- to
intermediate-risk for ACS. No change was made for
high-risk patients who were risk stratified and managed
according to current standard care. Patients without
high-risk features who were 1) under 40years of age
with 2) no renal failure and 3) no diabetes were consid-
ered low risk. Such individuals underwent zero and two-
hour ECG and biomarker testing and were discharged
with no further testing if results were normal. Intermedi-
ate risk patients were those patients with no high-risk
features who were 1) over 40 years of age, 2) under 40
years of age with an estimated glomerular filtration rate
(eGFR) >60 mL/min, or 3) under 40 years of age with
diabetes. Such individuals underwent 0 and 2 h ECG and
biomarker testing followed by inpatient stress testing
[16]. Using this protocol, 76% (n = 1033) of patients pre-
senting to the ED with chest pain were classified as low
or intermediate risk and could undergo accelerated test-
ing [16]. There were no ACS events within 30 days of
presentation in the low-risk group and 14 (1.8%) in the
intermediate-risk group. The median hospital length of
stay was 5.1 h and 7.7 h for the low- and intermediate-risk
groups, respectively [16]. When compared against a trad-
itional diagnostic approach [17] of historical controls, for
low and intermediate risk patients, hospital length of stay
reduced from a median of 24.3 h prior to implementation
of the protocol to 7.2h after implementation of the
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protocol. Furthermore, the expected costs reduced from
$3454 per patient pre-implementation to $2225 post-
implementation of the protocol [18]. With the protocol
being considered safe, efficient and cost effective, it was
implemented as standard care in 2014.

The translation of research into clinical practice can
be difficult with evidence showing that it can take
around 17 years for innovation to impact patient care
[19]. Incorporating protocols into guidelines does not
guarantee acceptance; clinicians may not be aware of
guidelines, may lack the confidence to act on them, or
may not have the knowledge to apply them correctly
[20]. Further, findings from tightly controlled clinical tri-
als that only recruit a subset of all patients may not be
as successful once implemented within standard care. It
may be unwise to invest time and costs to achieve effect-
ive translation of a protocol if the benefits seen during
the research trial are not as strong when implemented
into standard care. Theoretically based frameworks to
inform the development, implementation or evaluation
of protocols / guidelines and to identify the barriers and
enablers to guideline use are therefore helpful when
looking to embed research into clinical practice.

The theoretical domains framework has been used to
identify barriers and enablers to the implementation of
healthcare interventions such as: guidelines for family
therapy for families of people with schizophrenia in the
community mental health setting [21], guidelines for
blood transfusion in the Intensive Care Unit (ICU) set-
ting [22], and safe prescribing of hospital trainee doctors
[23]. The use of the theoretical domains framework is
relatively new to the ED literature. In the ED setting it
has been used for a range of purposes such as to evalu-
ate the use of the Canadian computed tomography (CT)
head rule [24], explore factors that influence the use of
recommendations for managing mild traumatic brain in-
jury [25], identify barriers and facilitators to the imple-
mentation of a screening tool for older people at risk of
functional decline and readmission [26], conceptualise
and evaluate factors impacting on implementation of a
chest pain assessment protocol [27], and guide the de-
velopment of an intervention to enhance care delivery
for people with stroke [28]. The aim of this study was to
use the theoretical domains framework to examine clini-
cians’ use of the IMPACT protocol, whether there were
any barriers or enablers to protocol use, and whether
there are further opportunities to implement IMPACT.

Methods

Design

This qualitative study was guided by a previous retro-
spective process evaluation undertaken in the ED envir-
onment that used the theoretical domains framework
[24]. The theoretical domains framework [29] was used
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to underpin our study as it provides a theoretic approach
to ensure that a wide range of theoretical explanations
for behaviour are considered. Study write up followed
the Standards for the Reporting of Qualitative Research
(SRQR) guidelines [30].

Participants

Participants invited include staff (doctors and nurses)
employed on a full-time or part-time basis in the Emer-
gency and Trauma Centre (ETC) at the Royal Brisbane
and Women’s Hospital. All staff were informed about
the study via an internal email sent from the ETC med-
ical and nursing directors to staff. Within the email,
these directors indicated their support of the project and
approval of non-clinical time to participate in an inter-
view. A study information sheet was attached to the
email and included contact details of the research team
so that staff could advise of their willingness to be inter-
viewed. An interview schedule was arranged by a mem-
ber of the research team. To enable a range of
responses, a personal approach was also used to invite
other staff. Participants thus comprised a convenience
sample. Participants were recruited until data saturation
was reached.

All participants were informed that participation in
the study was voluntary and would not impact on their
employment at the hospital. Individuals were provided
information in verbal and written format, offered oppor-
tunity to ask any questions, and provided written
consent.

Data collection

Data were collected via one-on-one, face-to-face, semi-
structured interviews over a two-week period in 2016.
Interviews were conducted by a PhD prepared re-
searcher with previous experience as an ED nurse (JC)
in a private room (to maintain privacy and confidential-
ity and to avoid interruptions) in the ETC. Each inter-
view was voice recorded and transcribed verbatim by an
independent assistant. If required, participants were
asked to verify aspects of the interview to enhance clari-
fication and interpretation. Transcribed interviews were
de-identified.

Semi-structured interview questions were developed to
enable an understanding of behaviour change [29] re-
garding their assessment of acute coronary syndrome,
and in particular the IMPACT protocol. Interview ques-
tions were adapted from those used in past research [31]
(see Additional file 1). Questions were piloted with one
senior doctor and a nurse to assess clarity. Examples of
questions included: What is your understanding of the
recommendations regarding accelerated chest pain as-
sessment? Where and how did you learn about the path-
way? To what extent do you think the chest pain
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pathway is being implemented? Can you give me a re-
cent example of it happening? What problems have you
encountered? What would happen if you didn’t use the
pathway? Would you say the benefits outweigh the
costs? Do you think that this pathway could be imple-
mented in other hospitals?

Rigor

Rigor was maintained through the use of recommended
strategies [32—34]. An external interviewer (not employed
at the hospital) performed the interviews to minimise the
risk of bias and threat of potential interviewee — inter-
viewer clinical professional relationship concerns. To en-
hance credibility, different multi-disciplinary perspectives
were purposively sought and participant quotes from
various sources are presented. Other researchers were in-
volved with the analysis to reflect dependability. Partici-
pant characteristics and contextual data are reported so
that transferability can be considered by readers.

Data analysis

Interview data were analysed using the theoretical do-
mains framework [29]. Within this framework, there are
14 domains that explain behaviour change. These in-
clude 1) knowledge; 2) skills; 3) social/professional role
and identity; 4) beliefs about capabilities; 5) optimism; 6)
beliefs about consequences; 7) reinforcement; 8) inten-
tions; 9) goals; 10) memory, attention and decision pro-
cesses; 11) environmental context and resources; 12)
social influences; 13) emotion; and 14) behavioural regu-
lation. The interview questions aimed to identify infor-
mation relevant to these domains. Content analysis was
conducted independently by two researchers (SB and JC)
to identify theoretical domains and constructs as well as
to identify which domains were barriers and or enablers
to change. It also involved identifying patterns across
data sets (e.g. frequency of noted constructs within each
domain in each and all interviews). The domains and
constructs coded by each researcher were compared and
discussed with consensus reached using a third re-
searcher (JG) where required. Thematic analysis was
performed in six phases including familiarization with
data, generating initial codes, searching for themes
among codes, reviewing themes, defining and naming
themes, and producing the final report [35].

Results

A total of nine participants were interviewed. These par-
ticipants represented both medical (n=4) and nursing
(n =5) staff working at the ETC where the protocol was
implemented. Three participants were male and the
average age of participants was 40 years (SD: 10.3). The
average years of experience in their profession was 17
(SD: 9.2), with 12.6 years (SD: 6.6) working in the ED.
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Interviews lasted on average 32 min (range: 22 to 44
min).

Of the 14 domains, 8 were identified as relevant to the
context of chest pain assessment and management and
the use of the IMPACT protocol (see Table 1); 5 do-
mains clearly reflected enablers to protocol use. There
was overlap in three domains (memory, attention and
decision and processes; skills; and environmental context
and resources) where both barriers and enablers were
evident. The key themes underpinning these domains,
along with examples of quotes are presented in Table 1.

Enablers to protocol use

Domains that reflected enabling facets of the implemen-
tation of the IMPACT protocol included i) knowledge,
ii) social professional role and identity, iii) beliefs about
capabilities, iv) goals, and v) social influences.

Knowledge

All participants were aware of the IMPACT protocol
and used it daily when working clinically. Participants
were aware of the branches within the pathway (i.e. high
risk, moderate risk, low risk), and most knew the criteria
for each. Aspects noted to underpin protocol use in-
cluded: education provided regarding the protocol; con-
tinued and visible access to the protocol (enlarged, easy
to follow, colour print-out located in areas where a pa-
tient likely to require protocol use are located); and that
it was driven by a respected and trusted leader within
the field located in their department.

Social professional role and identity

Despite the variation in interview participants (nurses
and doctors, junior and senior staff), all noted that they
had a role to play regarding IMPACT — be it assessment,
management or referral. Participants were quite clear in
terms of their professional boundaries but noted that
IMPACT fostered a sense of teamwork and cooperation.
The reduced variation in practice that IMPACT offered
was welcomed by staff in the ED and the protocol pro-
vided professional confidence that assisted with
decision-making and collaboration with inpatient spe-
cialists. One of the key facilitators of the protocol was
that a trusted professional colleague led it and this in-
creased their motivation to use the protocol.

Beliefs about capabilities

Participants reported that the protocol was easy to use
and empowered them to make decisions. They felt en-
couraged to initiate the pathway if they felt that the pa-
tient was suitable. The IMPACT protocol provided some
practitioners with a sense of confidence in managing pa-
tients with chest pain. However, one respondent re-
ported that they did not have the confidence to use it
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except within the context of the treating team. One also
noted that relying on a protocol might result in less use
of clinical judgment and higher risk of missing a
diagnosis.

Goals

Goals of the IMPACT protocol implementation were
noted by participants to include: standardisation of
evidence-based practice; improved patient flow, reduced
cost and reduced length of stay; enhanced patient out-
comes; and the reduced need for unnecessary testing.

Social influences

The use of IMPACT was normative, with respondents
reporting that everyone uses it. Group conformity and
social pressure were noted factors to enhance protocol
use. Intergroup support from inpatient teams was also
highlighted as a facilitator to the protocol. The standard-
isation of practice that the protocol provided also helped
with inter-professional communication.

Cross over

Three domains contained both barriers and facilitators
of protocol use. These included memory, attention and
decision and processes; skills; and environmental context
and resources.

Memory, attention and decision processes

There was a strong sense of knowledge of the IMPACT
protocol and most participants generally knew the cri-
teria. However, participants reported that they could not
always remember the guideline content. They noted that
posters placed throughout the department and access to
the guideline on the ED electronic repository assisted
them when needing to clarify or recall criteria to inform
their decision-making. They also welcomed the oppor-
tunity for standardisation of practice that assisted
decision-making in an area that was previously unclear.

Skills

Respondents noted that it required specific skills to
identify which patients are eligible to be placed on the
pathway. This was a barrier for less experienced clini-
cians who may have difficulty identifying appropriate pa-
tients for inclusion. De-skilling was also identified as a
concern as the use of a pathway reduced the require-
ment for clinical decision-making. Skill building through
positive interpersonal encounters was identified as a
positive aspect of the pathway.

Environmental context and resources

This domain contained the most noted barrier to proto-
col use, that is, the need to inform new members of staff.
However, there were also facilitators identified to
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overcome this barrier. These facilitators included the ac-
cessibility to a clear, easy to follow protocol that was
supported by the organisation. The person-person inter-
action involved modelling of protocol use by staff at all
levels and education — both formal and informal. An-
other facilitator identified by participants was that re-
sources needed to follow the protocol were readily
available within the ED.

Discussion

The assessment of chest pain comprised considerable re-
search focus, with a number of accelerated pathways
having been developed [13, 14, 16]. However, few path-
ways have been implemented as standard care. The IM-
PACT pathway has been implemented following positive
patient and service outcomes in terms of safety and effi-
cacy [16]. The current study highlights facilitators and
barriers to the implementation of this protocol.

This study supports previous ED research [24, 25, 27, 28]
in finding that the theoretical domains framework provides
a useful approach to retrospectively identify barriers and
enablers to protocol use in the ED. It also supports the
considerable literature utilising this framework to explain
behaviour change across a variety of interventions (e.g.
back pain management, blood transfusion practices, pre-
scribing errors, family intervention for people with schizo-
phrenia), population groups (e.g. doctors — General
Practitioners, ICU physicians, trainee doctors, mental
health team members — social workers, nurses, team man-
agers, psychologists, psychiatrists), and settings (ranging
from primary care, hospital setting, ICU, community and
mental health) [21-23, 36].

Domains that reflected enabling facets of the imple-
mentation of the IMPACT protocol included knowledge,
social professional role and identity, beliefs about cap-
abilities, goals, and social influences. Staff reported that
they were knowledgeable in the pathway, that they were
confident in implementing the protocol, that it strength-
ened relationships within the department and across de-
partments, and that its use had become normative
within the department. These domains have been noted
in other research regarding protocol use in the ED.
Knowledge and social/professional role and identity have
been recognized as key to the successful implementation
of a previous chest pain pathway [27] and being
confident in applying a clinical decision rule and social
influences have been identified as facilitators to using a
CT rule [24]. However, Curran et al. [24], noted that
while knowledge about the CT rule was high, this was
not a key driver to implementation, with various con-
textual factors outweighing knowledge.

Three domains incorporated both facilitators and bar-
riers in the current study. Cross over identified within a
domain is not uncommon. Curran et al. [24], reported
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that beliefs about the consequences of the Canadian CT
head rule were both facilitators (supports decision mak-
ing and reduces radiation exposure) and barriers (hin-
ders patient flow in the department). Similarly, Craig
et al. [28], conducted a review of interventions to man-
age acute stroke in the ED and identified multiple stud-
ies where the environment, context and resources
domain and skills domains incorporated both facilitators
and barriers. In our study, with regard to memory, being
able to remember and act on a new pathway was identi-
fied as a barrier. Resources were also identified as a con-
cern; with staff feeling they did not have the resources to
train new staff to implement the pathway. These do-
mains (as barriers) have previously been identified in the
ED setting [24]. However, it was noted in the current
study that the provision of visible and clear information
for staff on the protocol were facilitators that alleviated
these barriers. Previous research using the theoretical
domains framework has noted a number of additional
barriers to implementing new pathways or guidelines in
the ED that were not identified in the current research.
For example, beliefs about consequences, in particular,
beliefs about increased time requirements on an already
heavy workload, have been identified as barriers [24, 26].
Lack of skills or confidence around implementing new
protocols has also been identified as a concern [24, 25].
These barriers may not have emerged in the present
study as the IMPACT pathway is a simple accelerated
protocol that saves time within the ED. Staff had also
undergone extensive training in the pathway from the
clinical lead and from research nurses who were in-
volved in trialling the protocol.

Implementation depends on clinicians and managers
changing a variety of behaviours [21]. If interventions
are to be successful, they need to be grounded in an un-
derstanding as to why health professionals do or do not
change their behaviour [21]. Historically, studies using
the theoretical domains framework tend to focus (under-
standably) on the barriers, rather than the enablers to
practice change. In this study, enabling factors underpin-
ning why health care professionals changed their behav-
iour included: having knowledge of the protocol, being
part of a team that embraced the process, knowing and
trusting the change leader, having an awareness that the
protocol implemented was evidence based and the ul-
timate belief that it was what was best for the patient,
the ED, and the health system. These are factors for con-
sideration if implementing the IMPACT or other proto-
cols elsewhere.

Limitations

Limitations to this study include the small sample size,
however data saturation was reached, and the sample
reflected a depth of clinician types (doctors and nurses)
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and experience (junior and senior). This study was
undertaken at one site. Whilst findings may not be
generalizable to other EDs where different processes are
used for chest pain management, they may be helpful
for EDs that intend to implement the IMPACT protocol.
Finally, the theoretical domains framework is typically
used prior to implementing an intervention designed to
improve practice. We used the theoretical domains
framework following the implementation of a protocol
designed to standardise practice. However, using the
protocol for this purpose was useful in identifying where
there is further opportunity for improvement, and iden-
tifying which domains facilitated implementation and
protocol use.

Conclusions

Findings from this study indicate that staff were
knowledgeable about the IMPACT protocol and used it
frequently. Whilst staff may not have an in-depth know-
ledge of requirements of the protocol, the ready access
to a variety of resources and education enabled its use.
Although there was uncertainty regarding the cost-
benefits, there was agreement that the standardisation in
practice the IMPACT protocol offered was of benefit to
the patient, the practitioner and the health service. Im-
perative to the development and implementation of the
protocol was the driver (an experienced staff specialist
with an academic background in chest pain) who was
seen as a leader, had rapport, and trust of staff at all
levels within the ED. Engagement from leaders from
other in-patient areas (e.g. cardiology, medicine) was
seen as imperative to protocol establishment and subse-
quent use. Findings from this study can be used to sup-
port the implementation of the protocol at other sites as
well as further refine and improve the way that the IM-
PACT protocol is translated into clinical care in the
future.

Supplementary information
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