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Abstract

Background: The ‘Sepsis 6/, a care bundle of basic, but vital, measures (e.g. intravenous fluid, antibiotics) has been
implemented to improve sepsis treatment. However, uptake has been variable. Tools from behavioral sciences, such
as the Theoretical Domains Framework (TDF) may be used to understand and address such implementation issues.
This study used a behavioral science approach to identify barriers and facilitators towards Sepsis Six implementation
at a case study hospital.

Methods: Semi-structured interviews based on the TDF were conducted with a sample group of consultants, junior
doctors and nurses from Emergency Department, Medical and Surgical Admissions, to explore barriers/facilitators

to Sepsis Six performance. Transcripts were analyzed following the combined principles of content and framework
analysis. Emerging themes informed a questionnaire to explore generalizability and importance across a sample of
261 stakeholders. Median importance and agreement ratings for each theme were calculated overall and for each
role and clinical area. These were used to identify important barriers and important facilitators as targets for
performance improvement.

Results: No new belief statements were discovered and data saturation was deemed achieved after 10 interviews.
1699 utterances were coded into 64 belief statements, then collated into a 51-item questionnaire. 113
questionnaire responses were obtained (44.3% response rate). Important barriers included insufficient audit and
feedback, poor teamwork and communication, concerns about using the Sepsis Six in certain patients, insufficient
training, and resource concerns. Facilitators included confidence in knowledge and skills, beliefs in overall benefits
of the bundle, beliefs that identification and management of septic patients fell within everyone’s role, and that
regular use of the bundle made it easier to remember. Some beliefs were applicable for the entire group, others
were specific to particular staff groups.

Discussion and Conclusions: A range of barriers and facilitators towards Sepsis Six performance across different
staff groups were systematically identified using a theoretically-informed approach. This can inform development of
targeted performance improvement interventions.
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Background

Sepsis remains a global issue, with timely recognition
and treatment crucial to outcome. Recent international
consensus emphasizes importance of early identifica-
tion of organ dysfunction in patients with infection [1].
Timely antibiotic administration in septic patients has
been adopted as a national standard against which UK
hospitals are measured, with performance linked to fi-
nancial reward or punishment [2]. Indeed, modern care
standards, with early antibiotics and fluid resuscitation,
show significant mortality benefit compared to previous
research [3-7]. However, many patients still die from
sepsis around the world each year, with international
care standards rarely achieved in full [8—10]. One strat-
egy adopted to improve this is using a simplified care
bundle, the ‘Sepsis 6’ (Table 1), which demonstrates in-
creased compliance and an association with reduced
mortality compared to full Surviving Sepsis Campaign
care bundles [11].

Performing the Sepsis Six requires a range of behav-
iors to be performed by multiple individuals at different
organizational levels (e.g. nurse identifies unwell pa-
tient, junior doctor diagnoses sepsis, prescribes bundle,
escalates patient to consultant and performs blood cul-
tures, nurse administers oxygen, fluids and antibiotics.).
Previous research identifies it as a complex ‘trajectory
of workflow, requiring prioritization and coordination,
prone to operational failure [12]. A range of cultural,
contextual and behavioral determinants are likely to influ-
ence implementation and result in variation in practice
within and across hospitals. It is thus critical that quality
improvement initiatives consider and address the broad
spectrum of potential influences on implementation
[13, 14]. However, systematic reviews identify that qual-
ity improvement initiatives in both emergency medicine
and antimicrobial stewardship often fail to consider
socio-behavioral factors influencing clinical decision
making and practice [15, 16].

Clinical practice is a form of human behavior, and
may thus be understood using theory and tools from
behavioral sciences [17]. Theory provides a replicable,
generalizable framework through which to understand
determinants of behavior [18]. The complexity and var-
iety of available behavioral theories has posed a barrier
to their use by non-specialists [19]. The Theoretical

Table 1 Sepsis Six care bundle [9]

Within the first hour of recognition of sepsis:

- Measured lactate/hemoglobin
- Urine output

- Blood cultures

- Antibiotics

- Oxygen

- Intravenous fluids
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Domains Framework (TDF) synthesizes key constructs
from 33 theories relevant to healthcare professional be-
havior change into 14 theoretical ‘domains, representing
the range of possible behavioral determinants, from
‘knowledge’ to ‘social influences’ and ‘environmental
context and resources’ [18, 20, 21]. The TDF has been
applied across a range of clinical contexts (e.g. anti-
biotic prescribing, transfusion) to systematically identify
barriers/facilitators to healthcare professional behavior
change (i.e. to conduct a ‘behavioral diagnosis’ to iden-
tify ‘what’ needs to change) [22-24]. To inform subse-
quent intervention design, TDF Domains have also
been mapped to individual Behavioral Change Tech-
niques (BCTs), enabling selection of BCTs that are
likely to target identified barriers/facilitators [25, 26].

Recent work has used the TDF to both analyze and
refine a pre-existing quality improvement intervention
around Sepsis Six implementation in a single hospital.
This identified several themes regarding barriers/facili-
tators to Sepsis Six performance: ‘Knowing what to do
and why, ‘risks/benefits; ‘working together, ‘empowerment
and support, and ‘staffing levels’ [27, 28]. Ethnographic
work identifies the need for a systematic theory-based ap-
proach towards analyzing the complex nature of this
process, for example differences in barriers and facilitators
between roles or clinical areas [12]. The increasing eco-
nomic squeeze on healthcare, and the large resource de-
mands of a critically ill patient, dictate not only that basic
early interventions such as the Sepsis Six are performed
well, but that quality improvement is focused, effective and
efficient. There have been a limited number of studies
adopting a behavioral and social science approach to under-
standing implementation issues in sepsis care, and there is
a need for further studies to explore generalizability and
contribute to the limited body of knowledge in this area.

Our study therefore aims to apply the TDF to system-
atically identify key barriers and facilitators towards
Sepsis Six performance, and conduct a ‘behavioral diagno-
sis; prior to intervention development, at a different single
hospital. More broadly, the study aims to demonstrate a
‘worked example’ of a replicable method for using
behavioral theory in quality improvement processes
within emergency medicine, and to enable systematic
analysis of where problems lie for different roles and
clinical areas.

Methods

Design and setting

Mixed-methods, two-phased study: 1) Semi-structured
interviews based on the TDF, conducted with a sub-
sample of relevant healthcare professionals to identify
key barriers/facilitators to Sepsis Six performance; and
2) Questionnaires to explore generalizability and import-
ance of identified barriers/facilitators.
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Setting

Acute areas of a 760-bed district general hospital in
England: Emergency Department (ED), adult medical
admissions (MAU) and adult surgical admissions units
(SAU). Unpublished local audits of Sepsis Six perform-
ance highlight low compliance in this hospital (0-20%
septic patients receiving all bundle components within
one hour) [29].

Ethical approval

Local Research and Development department approval
obtained confirming Service Development Project status,
therefore not requiring formal ethics committee review.

Semi-structured interviews

Participants

In order to investigate barriers/facilitators from the per-
spective of the range of clinical staff involved in Sepsis Six
implementation, participants were purposively sampled
from relevant stakeholders groups, including: registered
nurses, junior-level doctors, or consultant-level doctors
working in ED, MAU or SAU.

Potentially eligible participants were identified by the
lead investigators (NR,GH), both doctors working on the
critical care unit at the study hospital. Potential partici-
pants were approached over a 6-week timeframe, either
in person or by e-mail. In line with previous studies
using the TDF, a minimum initial sample of ten partici-
pants was proposed for full data analysis. An eleventh
participant was then analyzed, and if new beliefs
emerged, sampling continued until data saturation was
achieved (i.e. no new themes identified) [24, 30]. Thir-
teen participants were interviewed initially, with a strati-
fied sample of one consultant, junior doctor and nurse
each from ED, MAU and SAU selected as part of the ini-
tial ten analyzed transcripts, with further participants se-
lected at random.

Materials

A topic guide consisting of 29 questions to elicit beliefs
about Sepsis Six performance was designed based on the
TDF. It included at least one question relating to each
domain. Table 2 lists sample questions from this study
for each domain. The topic guide was developed by 3
critical care physicians with expertise in sepsis and a
health psychologist with TDF experience. The question-
naire was piloted with nurses, junior doctors and consul-
tants from other clinical areas within the study hospital.
The topic guide was revised to clarify wording and is
available as Additional file 1.

Procedure
Participants were invited either in person or by email
Written consent was obtained after a briefing regarding

Page 3 of 18

the study’s purpose. Interviews took place either in per-
son in a private location, or by telephone, by a trained
interviewer (NR, GH), and were digitally recorded. Re-
cordings were transcribed verbatim and anonymized.

Analysis

Interviews were coded and analyzed in 3 discrete steps,
using content analysis following a combined framework
analysis approach. These are standard methods from
other TDF-based studies using semi-structured inter-
views [31-36].

Pilot coding A coding framework was developed to pro-
mote consistent coding of utterances into appropriate do-
mains. This was adapted from previous Sepsis Six TDF
research [27, 28]. To promote greater coding consistency,
a pilot interview was transcribed and coded jointly by two
members of the research team (NR,GH) [36]. Discrepan-
cies were resolved through discussion.

Coding of participant responses into TDF domains
Participant responses were split into individual ‘utterances’
and coded into to the TDF domain it was judged to best
represent. For example, “/The Sepsis Six is|] a package of
care which has been shown to improve mortality in
patients with sepsis.” was allocated to “Knowledge”.
Utterances corresponding to more than one domain were
allocated as such, for example “We've got really good nurs-
ing staff who can do bloods and blood cultures as well.”
was allocated to both ‘Skills’ and ‘Social and Professional
Role’.

Thematic synthesis and generation of belief statements
Utterances within domains were compared across
transcripts, and those expressing similar views were
grouped together. Belief statements were then generated
summarizing each group of similar utterances. Belief
statements are defined as ‘a statement that provides de-
tail about the role of the domain in influencing behavior’
[36]. For example “It’s easy [to remember the steps]. It's
three in and three out.” and “Relatively easy [to remem-
ber] actually. The fact I can remember them for this
interview has proven to me that they’re relatively easy to
remember.” were represented in the belief statement ‘It’s
easy/difficult to remember the six steps in clinical
practice’. Thematic synthesis was conducted by the lead
researchers (NR,GH). Each generated belief statement
was independently reviewed by a health psychologist
(FL) to promote robust and defensible coding according
to the TDF, and ensure the generated belief statement
provided a valid representation of the constituent utter-
ances [37]. Regular consensus discussions were held to
resolve disagreement [31].
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Table 2 Theoretical domains framework with sample questions [20]
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Domain Content Sample question as applied to this study
Knowledge An awareness of something What do you understand by the Sepsis Six?
Skills Ability or proficiency acquired through practice Can you think of any ways in which your own skills for

Social/professional role
and identity
Beliefs about capabilities

Optimism

Beliefs about consequences

Reinforcement

Intentions

Motivation and Goals

Memory, attention and
decision processes

Environmental context
and resources

Social influences

Emotions

Behavioral regulation

Set of behaviors and qualities of an individual in
social or work setting

Views about one’s ability/talent/capability to
perform the target behavior(s)

Confidence that things will happen for the best or
that desired goals will be attained

Acceptance of the truth, reality or validity about
outcomes of a behavior in a given situation

Increasing the likelihood of a behavior being
performed by establishing an association between
performing a behavior and a given stimulus or cue

Conscious decision to perform a behavior or
resolve to act in a certain way

Mental representation of outcomes or states that
an individual wants to achieve

The ability to retain information, focus selectively
on aspects of the environment and choose
between two or more alternatives

Circumstances of a person’s situation/environment
that affect behavior

Interpersonal processes that can cause individuals
to change thoughts/feelings/behaviors

Complex reaction pattern by which individual
attempts to deal with a personally significant
matter or event

Anything aimed at managing or changing
objectively observed or measured actions

performing the steps in the Sepsis Six could be improved?

To what extent do you consider performing the steps in
the Sepsis Six a part of your role?

Are there any particular steps that you are more or less
confident about performing?

How optimistic or pessimistic are you that improving
performance of the Sepsis Six holds the potential to
improve patient care in the future?

To what extent do you believe that performing the steps
in the Sepsis Six can affect patient outcomes?

Are you aware of any ways in which performing the Sepsis
Six is rewarded?

To what extent do you intend to (continue to) perform the
Sepsis Six in daily clinical practice?

Do you have any specific goals for performing the Sepsis Six?

How easy or difficult is it to remember the steps involved in
the Sepsis Six when you are performing it in daily clinical
practice?

To what extent does your working environment have sufficient
levels of resources needed to allow performance of the Sepsis
Six within one hour of recognition?

Are there any conflicting beliefs amongst your colleagues about
the Sepsis Six?

To what extent do you feel that your emotional state affects
your performance of the Sepsis Six?

Do you ever receive feedback on your performance of the
Sepsis Six on septic patients?

Questionnaire

Participants

All staff currently eligible from the stakeholder staff
groups (consultants, junior doctors and nurses from
MAU, SAU and ED) were identified. Staff on long-term
sick or maternity leave were excluded from the distri-
bution list.

Materials

A questionnaire containing 54 two-part questions was
synthesized using belief statements identified in the in-
terviews. Belief statements concerning importance, or
different perspectives on the same topic which would be
answered through individual questionnaire responses (eg
“my colleagues do not have the skills.../I do not have the
skills...” were collapsed and combined. Practical usefulness
of the resultant data was also factored in, for example a
general ‘resource availability’ belief statement was sepa-
rated into questions on ‘staff’ or ‘equipment’ in order to
focus on which resources were most in need of interven-
tion. After entering basic demographic information,

participants were asked to rank, on a 5-point Likert scale,
agreement with two opposing statements constructed
from each belief statement. For example, “performing the
Sepsis Six IS part of my role” scoring 1 and “performing the
Sepsis Six is NOT part of my role” scoring 5. They were
then asked to rate this statement in terms of importance
to their delivery of the Sepsis Six, ranging from 1 “very un-
important” to 5 “very important”. Each domain had at
least one questionnaire item associated with it. The ques-
tionnaire was available in paper format or electronically
using SurveyMonkey. It was piloted with nursing and
medical staff from other hospital areas (so not included in
the study population), and revised to simplify formatting
and wording of the Likert scale. A final version of the
questionnaire is available in Additional file 2.

Procedure

Data collection took place over six weeks from June—July
2016. Participants were sent an invitation email. Consul-
tants and lead nurses were asked to promote the ques-
tionnaire to staff. Paper questionnaires were accessible
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in clinical areas to further optimize response rate from
those who may not check email. Potential participants
were followed up by weekly emails, and reminders in
person.

Analysis

Analysis was performed on Microsoft Excel. Questions
were reverse scored if necessary such that all facilitator
statements were associated with positive agreement
scores, and all barriers associated with negative agree-
ment scores. A median score (and interquartile range)
was calculated for each part (agreement/importance) of
the 54 questions, for each of 16 analysis groups, as fol-
lows: 1) overall median for the hospital (as a whole), me-
dian for 2) each role, 3) each clinical area and 4) each
role within each clinical area.

Likert scales produce ordinal data, with no guarantee
that each participant has the same baseline, or the same
intervals between descriptors. Therefore, median agree-
ment scores and importance scores for the questionnaire
as a whole were then calculated overall for each of these
16 analysis groups, in order to establish a ‘baseline’ level
of agreement and importance for each group.

Selection of important belief statements

Agreement and importance were assessed separately for
each question. Therefore, selection of important barriers
required dichotomizing the answers to both of these as-
pects. For each analysis group, median agreement and
importance scores for each question were compared to
the group’s overall questionnaire baseline agreement and
importance scores. Statements were then dichotomized,
being classified as barriers for an analysis group if the
median agreement score for the individual question was
less than the group’s baseline agreement score for the
questionnaire; otherwise they were classified as facilita-
tors. Statements were classified as ‘important’ for an
analysis group if the median importance score for the in-
dividual question was equal to or above the group’s
baseline importance score for the questionnaire; other-
wise they were classified as ‘unimportant’. This approach
allowed identification of relatively important, or rela-
tively unimportant, barriers or facilitators, for each ana-
lysis group.

Once important barriers and facilitators were identi-
fied for each analysis group, they were compared to look
for areas of ‘discord’ between roles or clinical areas,
where an important barrier for some (for example,
‘Nurses’ or ‘Surgery’) was an important facilitator for
others (for example, ‘Junior doctors’ or ‘Emergency
Department’). Identification of discordant beliefs allows
for further tailoring of subsequent quality improvement
interventions.
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Results

Semi-structured interviews

Participant characteristics

No new belief statements were identified after analysis
of the initial ten participant interviews; therefore, the-
matic data saturation was deemed achieved and no fur-
ther interviews were conducted or analyzed (Data
saturation table in Additional file 3). Interviews lasted a
mean 35.8 min (range 18-48). 70% participants were
male. Three participants were consultants, three were
junior doctors and four were nurses. Three participants
came from MAU, three from SAU and four from ED.
Participants had worked at the study hospital for a mean
6.5 years (range 0.8—17).

Coding of responses into TDF domains
In total, 1699 utterances were coded into 14 TDF
domains.

Extracted utterances were synthesized into 64 belief
statements. These are presented in Table 3 with example
quotes. The most populated domains were Social and
Professional role (9 belief statements) and Intentions (8
belief statements).

Questionnaire
Participant characteristics
Two hundred fifty-five potential participants were invited
to complete the questionnaire. 54 of these were consul-
tants (36 medical, 10 surgical, 8 ED), 82 junior doctors
(32 medical, 27 surgical, 23 ED), and the remaining 119
were nurses (38 medical, 18 surgical, 63 ED). Response
rates are given in Table 4.

Length of time participants had worked in their
current role ranged from 4 months to 30 years.

Belief statements

Forty-six belief statements were ‘important facilitators’
for at least one analyzed participant group. 30 belief
statements were ‘important barriers’ for least one ana-
lyzed participant group.

Status of each belief statement amongst the overall
sample is presented in Table 5, grouped by domain. Dis-
cordance is illustrated here by the number of groups for
whom a belief statement was an important barrier,
against those for whom it was an important facilitator.
The complete results table, with median agreement and
importance scores and interquartile ranges for each par-
ticipant group for each belief statement, is presented in
Additional file 4. Questionnaire results are discussed by
domain in the following text.

Behavioral regulation
Belief within this domain focused on audit, feedback,
improvement plans and the discussion of sepsis in
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Table 3 Results of interview analysis
Domain Belief Statement Example Utterance Frequency
(number of
interviews)
Knowledge I know/do not know what the Sepsis Six [The Sepsis Six is] a package of care which has been 10
involves shown to improve mortality in patients with sepsis.

My colleagues do/do not know what the
Sepsis Six involves

| am aware/not aware of the evidence
behind the Sepsis Six

My colleagues are aware/not aware of the
evidence behind the Sepsis Six

People would give better Sepsis Six
performance if they were more aware of
the later complications of poorly managed
sepsis

Having knowledge and understanding of
the Sepsis Six does/does not influence the
likelihood of it being performed

Skills | do/do not have the skills to perform the
Sepsis Six

My colleagues do/do not have the skills to
perform the Sepsis Six

There is/is insufficient provision of training
and assessment in the skills required to
perform the Sepsis Six

Memory, Attention and It's easy/difficult to remember the 6 steps
Decisions in clinical practice

The decision to start the Sepsis Six is not
made because sepsis is not recognised

Regular use of the Sepsis Six makes it
easier to remember the steps

Behavioral Regulation Sepsis Six performance is (not) monitored
or audited regularly in my department

I/we get insufficient feedback on our
Sepsis Six performance

There are sufficient tools in place to help
guide and track Sepsis Six performance in
individual patients

Improving sepsis care and Sepsis Six
performance is (not) discussed in regular
meetings in my department

Sepsis Six performance improves if we are
involved in the quality improvement
process

There are (no) action plans to improve
Sepsis Six performance

(Consultant 1)

the more senior sort of colleagues weren't familiar with
systemic inflammatory response syndrome, recognise
all the sort of markers. (Nurse 4)

There have been obviously clinical trials which | can't
remember the names of. (Junior doctor 2)

If I'm honest then no. [My colleagues and | are not
aware of the evidence behind the Sepsis Six] (Nurse 3)

I think if they had perhaps more awareness about how,
like, poor sepsis management could affect a patient
long term, they might be, they might have more
urgency in carrying it all, sort of out. About what would
happen in the long term. (Nurse 4)

And it's always, [giving antibiotics] tends to get done |
think, because | think everyone understands the
urgency. (Junior doctor 1)

I mean | haven't given antibiotics myself. (Junior doctor 1)

maybe if [nurses are] newly qualified, not being able to
give the IV antibiotics because they would then have,
because they haven't done their IV pack (Nurse 1)

I think we've recognised that, and we've trained our
nurses to deliver antibiotics, fluids, take blood cultures
and lactates, put in urinary catheters, so we know our
nurses can do all of this, we train them to do all of this.
(Consultant 1)

Give 3, take 3 away. And that we have it written down
on our proformas. (Consultant 1)

So | think I've got a reasonable understanding of
recognising sepsis. (Junior doctor 3)

| mean when doing on a daily basis pretty easy to
remember. But | guess if you're not doing it on a daily
basis you might forget (Junior doctor 2)

[Sepsis 6 is audited on a] weekly basis and the results
are published weekly. (Junior doctor 3)

Yes it would be helpful to have more monitoring
systems in place. And individual feedback to clinicians.
(Consultant 2)

Yes, we've got [a Sepsis 6 tool], it's at the back of the
pro forma and the BUFALO stickers. So there’s a lot of
guidance. (Consultant 3)

What we're doing in surgery is auditing this sort of
thing on a monthly basis, and that's going to be
presented at governance meetings. (Consultant 2)

Yeah, | think so, because | think people would own
things more if they felt it was, they were included in it
(Nurse 2)

there are other things that we're doing such as
implementing junior doctor training, nurse training on
sepsis, through educational sessions, through induction.
(Consultant 1)
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Table 3 Results of interview analysis (Continued)
Social Influences My colleagues opinions do/do not affect I don't think the opinions of my colleagues does affect 10

my performance of the Sepsis Six whether | do the Sepsis Six actually. (Junior doctor 3)

My Colleagues do/do not believe that the  Yeah | think it's generally believed that these steps 9

Social and Professional Role

Environment, Context and
Resources

Belief in Consequences

Sepsis Six is beneficial to patient care

Departmental culture facilitates/hinders
performance of the Sepsis Six

There is insufficient leadership to improve
Sepsis Six performance

Healthcare workers do/do not feel able to
escalate up the hierarchy

Having a Sepsis “Champion” would/would
not improve performance of the Sepsis Six

Performing the steps in the Sepsis Six is
(not) my role

Performing all steps in the Sepsis Six is
(not) my colleagues’ role

It is my/my colleagues' role (doctor/nurse/
HCA) to identify septic patients

It is my role to decide when to perform
the Sepsis Six

There is high turnover of medical/nursing
staff in areas looking after septic patients

My role is to improve Sepsis Six
performance through non-clinical factors
(leadership, support, supervision)

There are some steps in the Sepsis Six
which I/my colleagues do not/are not
allowed to perform

Non-clinical staff (eg bed management)
put pressure on clinical staff to prioritise
tasks other than Sepsis Six

Staff should be empowered to improve
their role in Sepsis Six performance

| do (not) have sufficient resources (staff;
time; equipment; medicines; bed) to
perform the Sepsis Six in one hour.

The equipment | have does/doesn’t work

The layout of the hospital hinders/helps
my performance of the Sepsis six in one
hour (patient location, equipment,
medicine).

Performing the steps in the Sepsis Six
improves patient outcomes

The benefits of performing the Sepsis Six
outweigh the risks

benefit patient outcomes, so | think everyone’s kind of
in favour of them. (Junior doctor 2)

I think that's because there isn't a culture of doing fluid
charts on every patient that comes through us
(Consultant 1)

But if there was a clear strategy, a clearer kind of team
role, leadership role for the patients, the benefits of it,
can't see why it wouldn't be used and why it couldn't
improve. (Consultant 3)

if you have it on a care pathway, that gives them
allowance, permission almost to phone the consultant
and escalate it, so they're allowed to do that, rather
than feeling I shouldn't do this. (Consultant 2)

it might be beneficial if, other wards as well to have a
designated sepsis champion or link nurse as such, so
that we can perhaps hold regular meetings every
couple of months, to see how we can make changes
to sepsis care. (Nurse 4)

I think they're all part of it. (Consultant 2)

| think it should be everyone’s responsibility and role to
do it. (Consultant 3)

our nurses are very good at identifying sick patients.
(Junior doctor 3)

we usually don't give oxygen to somebody unless their
sats are low, but in this instance, occasionally I've been
told by a surgeon, | want them to have 2 | of oxygen.
(Nurse 2)

Our medical staff, so half of them are transient, half of
them are permanent. (Consultant 1)

My role is that even if the patient is stable to ensure all
the steps had been followed, and to reinforce and
educate. (Consultant 3)

| don't know, as a trust | don't think the nurses usually take
blood cultures, it seems to be a doctor role. (Nurse 2)

And there’s such a drive for discharging them, and
getting patients out, and often the bed manager puts
so much pressure on the nursing staff on the wards.
(Consultant 2)

So | think being involved in the audit kind of made us kind
of aware of what needs to be done. (Junior doctor 3)

Not enough beds (Consultant 2)

our gas machine is down a lot of the time (Junior
doctor 3)

trying to get a patient seen and then treated within that
time, and then if they're coming up to 4 h of being in
the department are they moved to another ward before
their treatment sort of is delivered, (Nurse 4)

Yeah, | believe it's vital. There's evidence out there
which supports, supports it, so, yeah (Consultant 2)

| think generally the advantages should outweigh the
risks. (Junior doctor 2)
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Table 3 Results of interview analysis (Continued)
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Belief in Capabilties

Intentions

The benefits vs risks of performing the
Sepsis Six (or some parts of it) are (not)
different in certain patient groups

The quicker the steps can be delivered, the
more impact they have

Early and regular reassessment of patients
requiring the Sepsis Six gives the best
outcomes

I'am (not) confident performing the steps
in the Sepsis Six

My colleagues are (not) confident
performing the steps in the Sepsis Six

Some of the Sepsis Six steps are more
difficult than others to achieve (urine
output, cultures, antibiotics)

There is good/poor communication and
teamwork between members of the team
looking after septic patients

We provide good sepsis care at this
hospital

I am confident looking after sick septic
patients

| (don't) prioritise performing the Sepsis Six
on a septic patient over other tasks

I intend to improve my knowledge of the
Sepsis Six

I intend to continue to perform the Sepsis
Six on septic patients

I'am more likely to complete all steps of
the Sepsis Six if | think the patient is sick/
less likely if they are well

Sometimes | choose (not) to complete the
full Sepsis Six because the risks and
benefits are different for that patient/
situation.

My colleagues (don't) prioritise performing
the Sepsis Six on a septic patients over
other tasks

Some steps in the Sepsis Six are more/less
important than others

| (don't) perform the Sepsis Six despite not
having a confirmed diagnosis because |
(don't) believe the risks of undertreating
sepsis outweigh the risks of performing the
Sepsis Six

| think any patient with known heart problems, I'd be a
little bit more careful. (Nurse 3)

Well, | believe if it's carried out promptly within the 1 h
then it can definitely improve the patient’s outcome.
(Nurse 3)

I think if you keep doing them without reassessment
then that would lead to problems, but in the first hour
| don't think it's an issue. (Consultant 2)

I think, you know, I've got the skill to perform these 6
steps, there's no doubt about it. The training has been
there, | have the skill to do it (Consultant 1)

I mean | would hope most people were... but yeah, |
think most people are confident that I've seen (Junior
doctor 2)

it's just the urine output measurement which causes
ongoing difficulties, (Consultant 1)

It's definitely a team priority to be able to carry it all
out, so if we can sort of work together, | believe that it
can be done a lot quicker, rather than doing it single-
handedly. (Nurse 4)

| think for the most part our septic patients is
reasonably well recognised via the acute care bundle,
because they come in, they have the acute care
pathway, filled out for every patient (Consultant 2)

I'm very good at dealing with a crisis and just getting
on with it (Nurse 2)

I think unless somebody was having a cardiac arrest |
would prioritise this probably above most other things.
(Nurse 2)

| think | do need to know a bit more about it, so |
might try and educate myself before | go back to work
(Nurse 2)

I guess, well Il carry on carrying it out until it's, unless
there’s anything else new that comes up that improves
sepsis care (Nurse 4)

if we are concerned someone really is poorly, then they
often will become catheterised (Nurse 2)

your octogenarian who's got sepsis, you might not go
chucking in 2 | immediately. (Consultant 2)

but it's usually the other pressures that we have on, like
prioritising other patients for example, and how big our
caseload is at that time (Nurse 4)

I'like having the fluids here quickly. That's one of the
better ones, | think (Nurse 3)

they're not septic, but they just got a big SIRS response
and they looked septic when they came in, so having
antibiotics in that situation is not the wrong thing to
do, as a one off, but a patient’s presenting with
peritonitis or what's not, they need to have early sepsis
source control. (Consultant 2)

10

1

10
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Table 3 Results of interview analysis (Continued)

Page 9 of 18

Goals | work towards a goal that the Sepsis Six
should be completed and documented

within an hour on all septic patients.

The hospital has/does not have a goal of

improving Sepsis Six compliance

Optimism
(not) improve

Increasing Sepsis Six compliance will
improve patient care

Reinforcement Individuals are not formally rewarded or
punished for (failing to) complete the

Sepsis Six
The department or hospital is (not)

formally rewarded or punished for (failing

to) complete the Sepsis Six

Emotions I get emotionally affected negatively/

positively by managing septic patients

If we are affected emotionally (eg stressed,
excited, fatigued) it leads to better/worse

clinical performance when looking after
septic patients

| feel good if | deliver the Sepsis Six/bad if |

don't deliver the Sepsis Six to a septic
patient

Sepsis Six compliance at this hospital will

We should do it on all, it should be done within an 10
hour. (Consultant 3)

I know that the Trust is starting a BUFALO[sic] to help 10
people remember how to deliver the Sepsis Six (Nurse 4)

Knowing how well in general all the care bundles are 4
used, unless there’s a clear strategy on how to improve

it, my worry would be that it might not improve
significantly (Consultant 3)

I'm very optimistic that if we can push this forward that 9
it will hugely improve patient care, and their outcome.
(Nurse 2)

Not punished, obviously it's audited, and the 10
departments are fed back (Junior doctor 2)

No, I'm not aware of any ways in which we as, doyou 6
mean as a trust are punished? (Nurse 4)

I mean obviously you do [get affected emotionally by 9
looking after septic patients], if they're unwell Junior
doctor 2)

Well if anything it makes me go, try and make, do it 9
faster because | recognise that they're quite sick. Junior
doctor 1)

I try to carry it out within the 1 h, and when it hasn't 4
happened | kind of feel, like frustrated (Nurse 4)

governance meetings. There were clear differences be-
tween departments and roles, with a trend towards be-
liefs in this domain being barriers for participants.
Particularly the surgical department showed important
barriers, along with the junior doctors of MAU. Overall
there was a general perception of ‘not enough feedback’
(8 analysis groups), with the notable exception of ED
nurses, for whom the detailed feedback they received
was an important facilitator. The strength of belief
amongst MAU juniors was sufficient to classify lack of
an improvement plan as an important barrier for the

Table 4 Survey response rates

Area and Role Number Number Response
invited completed rate
MAU Consultants 36 15 41.7%
MAU Junior Doctors 32 15 46.9%
MAU Nurses 38 14 36.8%
SAU Consultants 10 7 70.0%
SAU Junior Doctors 27 12 44.4%
SAU Nurses 18 12 66.7%
ED Consultants 9 7 77.8%
ED Junior Doctors 22 7 31.8%
ED Nurses 63 24 38.1%
Total 255 13 44.3%

overall sample (2 groups), despite the converse being an
important facilitator for eleven other groups. An exception
to the trend for this domain was a widespread belief that
involving clinical staff in performance improvement pro-
cesses would lead to greater improvements (15 groups).

Belief in capabilities

Though all 16 groups believed their confidence in the
Sepsis Six itself were an important facilitator, non-
technical skills such as teamwork and communication
were noted as important barriers for most groups (10/16
and 11/16 respectively). Discord was also observed with
these beliefs, whereby confidence in such skills were im-
portant facilitators for groups within the surgical depart-
ment, and for ED juniors (6/16 and 5/16 respectively).

Belief in consequences

Overall, this domain included important facilitators across
all 16 groups, with important beliefs in the beneficial con-
sequences of timely Sepsis Six performance and of bene-
fits versus risks of the bundle. Notable exceptions here are
a belief amongst MAU and ED doctors that the risks of
the Sepsis Six outweigh the benefits in certain patient
groups (e.g. oxygen in chronic obstructive pulmonary dis-
ease or intravenous fluids in cardiac patients). This was
not reflected in surgical participants, who believed the
Sepsis Six was always of benefit in their patients.



Page 10 of 18

Roberts et al. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine (2017) 25:96

1auleq [eudsoy Aw 3e souewlopad xi§ sisdag |eudsoy Aw 3e aouewliopad xi§ sisdag
Il z | 4 Juepodw| anosdwi 031 aoejd up sued 3y a2yl aaoidwil 01 ded Ul suejd ON 2.4 243y
syuswanoidull Ja1ealb 1uswWanoidwil Jarealb 01
J3|geua 01 ped| TIM Iuswanoidwl duewlopad  pes| JON ||IM 1udwaaoidwl aduewiopad
Sl | 0 0 1uenodw) XIS SIsdas Ul Jyeis [ediuld BUIAjoAU| XIS SIsdas Ul Jyeis [ediuld BUIAjoAU|
Jalleq Juawipedsp Aw Ul sbunssw Juawpedsp Aw Ul sbuneaw ul
9 ¥ z  uenodwiun Ul passndsIp S| aouewopad XIS sisdas  passndsIp JON S| 9duewiopad XIS s1sdas
1a1leq 2ouewopad xig sisdag 2suewiopad XI§ sisdas
L 0 L 8 uenodwiun N0 U0 42eqP33) INJDIHANS 196 9M IO UO 3DegPa3) [NIIDIH4NSNI 196 M
syuaned [enpiaipul syuaned [enpiaipul
Jauleq Ul duewopad XIS sisdas doely ) apinb Ul 9duewopad XIS SISdaS yoell g apinb
S 4 4 G uepoduwiun 01 9sN Ul 5|00} INFIDI44NS o4k =ey L 01 9sn Ul 5|00} INFIDI44NSNI =18 219yL
Ja1leq 1uawpedsp Aw ul Aleinbal 1uawpedsp Aw ul Aleinbal uone|nbay
S ¥ S ¢ ueuodwiun paupne g aduewiopad Xi§ sisdas paipne JON S @duewuopad xI§ sisdas |eJoineyag
S9UIODIN0 |53g 3yl S9UIODINO UO 1239449
JI9|qeus SOAID XIS SISdas ay1 buuinbas syusied QN sey xIS sisdas sy buuinbal syusned
91 0 0 0 Juepodw| JO JUBUISSaSSeal Jejnbas pue Aleg JO JUBWISSaSSeal Jejnbas pue Alej
sdnolb sdnolb
131Ieq juaned Ty Ul sysU 2yl ybiamino xis  1uaned NJvLy3D Ul Sisusg syl ybremino
9 | S 9 uenuodwiun - sisdag syl bulwiopad Jo S143INIg YL XIS SISd9S a1 Buluiopad JO SYSIY ay L
19|geUD SYS1 Y1 ybramino xis sisdag SHY2USQ Ay} YbIamino xI§ sisdas
Gl 0 0 | juepodw|  ayy buiwuopad Jo S114INIF Y3 ||eIn0 oY1 buliopad Jo SYSIY Y3 ||eIan0
19|qeua sawodIno aned aroidwi $30Q SaWwodIno 1uaned aroidwi |ON S0P
91 0 0 0 juepodw| XIS SIsdag ay3 Ul sdais ay1 buiwiopa XIS sIsdas ay3 Ul sda1s ay1 buiwiopad
19|qeud Sey 31 JyaUaq Y1 3sealnul Sey 11 12Uaq yonw moy aseaidul |ON sadUaNbasuo)
91 0 0 0 uenodw) $300 AppInb xi§ sisdas ay1 BuLAlRg soop AppInb xi§ sisdas ay1 buuaAlipg ul Jaljeg
JEILEL] |eudsoy |exdsoy
S 0 ¢ g ueuodwiun SIY3 38 a1ed sisdas gOOD apiroid ap SIy1 1e a1ed s1sdas YOOd apiroid apn
syualed ondas Jaye siuaned
J3LJeg  BUPOO| Weal 3Y3 JO SIaquIsW Uaamiag  d1idas Jaye Bupoo| Weal 3yl Jo siaquisw
S 0 0 Ll juepodw| UORBDIUNWWOD JOOD S 219y  UdMIDQ UORRIIUNUWIWIOD YOO S! 219y
Jslieq wiopad 01 INDIH4IA YO ASY3  Siayio ueyr wiopad 01 [INDI44Id IJOW
¢ 0 % 6 uepoduwiun  ATIVNOT 2/ XIS sisdas ay3 Ul sdsis ay | 3. XIS sisdag oy} ul sda1s ay JO SWoS
19|qeuUd XIS XIS sisdas
9l 0 0 0 Juepodw| s1sdas ay1 buiuwiopad 1UuspLuUOd Y | 2yl buiulopad Juspyuod JON We |
1911eq syuaned ondas Jaye syuaned ondas saye 1jigeded
9 0 0 o] 1uenodw]  BUKOO| USYm somueal OO Sl a1yl BUOO| Uaym somueal YOOd S! 249y ul Jal9g
(sdnoub sisAjeue Jo (sdnoub sisAjeue jo (sdnoub siskjeue jo  (sdnoub sisAjeue dnoib
Jagwinu)ioleyijide)  Jaquunu) Jojey|ioey Jagwinu) Jatleq Jo JaguInuy) ajdwes
juepodw| juenodwiun juepodwiun  Jsuleq uenodul IIEWe) 431129 Jo3ey|1de 431199 Jateg urewoq

ulewop Aq paiuasald ‘synsas alleuuonsanb o3 HuipIodde SIUBWSIEIS Jaljad JO Uonedyissed § ajqel



Page 11 of 18

Roberts et al. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine (2017) 25:96

€l

9l

€l

ol

€l

9l

Gl

€l

9 l

0 €l

13|qeus
Juepodwiun

13|qeus
uenodw)

131Ieq
uenodwiun

19|0euUd
juepodwi|

J131Ieq
uenodwiun

JET(e[{VE]
juepodwi|

19|qeus
1uepodw|

J131Ieq
juepodwiun

JETCEIE
1uepodw|

121Ieq
uenodwiun

19|qeuUd
1uenodw|

1a1leq
juenodw|

JETCNE
1uepodw|

131leq
Juepodw|

121Ieq
1uepodw|

Jaueq
juepodw|

131Ieq
uenodw)

XIS sisdas aya

Burioddns 0UapIAS BY3 JO 2leme Y |
SIAJOAUL

XIS Sisdas 2y} 1eym Jo aieme Y |

uenodwil
Ajlenba ase xig sisdas ay1 ui sdais Ty

S3Se1 J9Y10 J9A0 Jualied dndas e uo
XIS S1sdas ay1 Burtwiopsd aspuoud OQ |

EX
s ausied Y1 qUIYL | I USAS XIS SIsdas
2Y3 Jo sdais ||e 913|dwod 01 AT3H] We |

syuaned dndas uo x|§ sisdag

a1 wioyad 01 anunuod 03 puaiul OJd |
sisdas |enusiod bunean ssiuw

uey} Jay1el xiS sisdas oyl WHO443d

| sisoubelp INoge uleuaduN UYAA

XIS sisdas ay3
4o abpajmouy Aw anoidwl 0r GNILNI |

swuaned 5ndas jje Uo YNOH Ue ulyim
XIS S1sdag ay1 219|dwod 03 SI [eob AW

syuaned ondas bupean
USYM Passalis/snoixue 994 Od |

juaned ondss e 01 XIS sisdag
SU1 JoAI[9p 10U Op | JI peq 994 Od |

uonedo| a1eudoidde ue
ul pabeuew SAYMTY 2Je syudied ondss

[I9M oM S30Q XIS sisdas

9y} wiopad 03 pasu | uswdinbs sy
syuaned

ondas Jaye 30| 01 Juswnedap Aw

ul s|qejiene spaq IN3DI44NS 248 91syL
XIS SIsdas ay1 wiopad 01 uoned|paw
/wdwdinba [NIDHANS st 18y L

XIS S1sdas ay1

wiioyiad 01 swil INFDHANS St 219y
XIS sisdas ay1

wioyiad 01 Buigels INJIDI44NS ! 218y L

XIS s1sdas ayy bupuoddns
9DUSPIAS 3Y1 JO aleme |ON We |

SIA|OAUI
XIS s1sdag ay) 1eym Jo aleme JON We |

SI9Y10 uey) yuepoduwl ssa)|
10 210W 3e XIS sisdag ayy Uy sdais JNOS

S3YSe) J2Y10 JaA0 Juaiied dndas e uo xis
sisdas ayr bujwiopad ssnuoud JON op |

[19Mm st Juaed SYI UIYL | J1 XIS SIsdaS ay)
40 sda1s ||e 219|dwod 01 ATIHIINN We |

syuaied ondas uo XIS sisdag ayy
wliopad 03 anURUOd 03 puSl [ON Op |

XIS sisdas ay1 buiwiopad

210499 sisd3s JO NOILYIWHIANOD 4O
1IVM | SISoubelp INoge uleuadun usypn
XIS S1SdaS 2yl JO aBpajmouy

Aw aroidwil 01 pusiul |ON Op |
sjuaned

21das uo Xi§ s1sdas ay1 bunajdwod

10} [eOD paseq-awill e aAeY |ON OP |

syuaned ondas bupean
USYM Passails/snolxue 994 |ON OPp |

Juaned ondss e 01 XIS sisdag

SU3 JoAII9P 10U Op | I Peq |99} 1ON OPp |
uonedo| s1eudoidde ue

ul pabeuew A73YvY 2.Je syudned dnpdss

Auood

SHIOM 1O IOM JON S90Pp XIS Sisdag

Y1) wiopad 03 pasu | yuswdinbs sy
sjuaned

ondas Jaye yoo| 01 Juswnedap Aw

Ul a|gejiene spag INJIDI44NSNI 218 212y
XIS S1Sdas ay1 wopad 01 uonedipaw
/udwdinba [NJDIH4NSNI S 213y L

XIS S1sdas ay1

wiioyad 01 Wi INFIDIHANSNI St a1y L
XIS sisdas ay3

wioyiad 01 Buyyers INJIDI44NSNI S 318y L

abpajmouy

SUONULS1U|

s|eon

suopowy

S92IN0S3Y
pue 1X21U0D
“JUsWluoIIAUg

(panuuo)) uiewop Aq paiuasald ‘synsas alieuuoiisanb 01 HUIPIOIIL SIUSLWRILIS J21[3q JO UORedIsSeD § ajqel



Page 12 of 18

Roberts et al. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine (2017) 25:96

9l

ol

Sl

9l

€l

ol

9l

cl

€l

9l

Cl

0l

4

Gl

0

19|qeuUd
Juepodw|

JETCENE]
Juepodw|

131Ieq
uenodw)

19|qeud
1uepodw|

J131Ieq
juepodwiun

13|geus
1uepodw|

19|qeuU
uenodwiun

Jauleq
uenodwiun

121Ieq
uenodwiun

121Ieq
1uepodw|

Jalleq
juenodwiun

Jalleq
juenodwiun

19|0eUd
Juepodw|

1a1leq
1uepodw|

19|qeuUd
1uenodw|

1auleq
Juepodw|

13|geud
uenodw)

Ellel]
Aw jo ued g| xis sisdas ayr buiuiopad

XIS s1sdas ay1 wiopad
01 Uaym 9pIdap 01 9jos Aw Jo Ued | 3

XIS
sisdag ay) wuopad 03 palinbal buluiely

Jo uoisinoid INFIDHANS St 219y

XIS sisdas ay1
wlopad 01 S||fs Alessadau ayr JAVH |

X|G sisdag
9y Jo duewiopad aroidwl QTNOM
Juoidwieyd, sisdas [exo| e buiney

XIS s1sdag ay1 pasu
Kew oym 1uaned e IN0ge PauIaduod
W | USym 91e[edsa 01 3|ge 994 O] |

syuaned 01 [edRauUq SI XIS SIsdas
93 1By 9A31]9q O Sanbeajj0d AW

U
wuopad | Jay1aym 1aye Od XIS sisdas
a1 1noge suojuido sanbeajjod A

aouewIopad xi§ sisdag buinoidwi
1o} diysiapes| [NJIDI44NS S! a4y L
XIS S1sdaS oy Jo duewIOpad S4T1IH
1uaWpedap Aw UIym a1n3nd ay|
ouewllopad xS sisdas poob

10} papiemal A|[eulio} JYY S|enpIAIpY|
ouewllopad xS sisdag poob

10} papiemal Ajjewlioy S| [endsoy ay

2Jed 1uaned snroidwil
TM 2duewopad XIS sisdag buiseanuy

anoiduwl TIM
[eudsoy siya sty aduewiopad Xi§ sisdas

panjoAUl
sda1s ay1 JagUUSWaL 01 J3ISes 1l e
$30Q XIS s1sdas ay1 Jo asn ueinbay

SISdas ssiw AT3YVY |

9o11oe1d

[eo1ulD Aep-01-Aep Ul XIS SISAaS ay}

4O 5da1S 2y ||B JaqUUSWIAL 01 ASYT S

901 Aw
Jo ued |ON SI XIS SISdaS ay3 Buluiopsd

XIS S1sdas ay1 wiopad 01
USYM 3pIap 01 3jos Aw Jo ued [ON S!

XIS
sisdag oY1 wuopad 01 palinbal buluiely

Jo uoisinoid [NTIDI44NSNI St 1Y L

XIS sisdas ay1 wiopad
01 §||I¥s Alessadau ay1 aAeY |ON OP |

XIS
sisdas oy Jo souewlopad aroidwl |ON
pinom ,uoiduley, sisdas [ex0| e BuireH

XIS s1sdas ay1 pasu
Aew oym juafied e IN0Ge pauIaduod
We | USym 31e[edsa 01 3|ge [99) |ON Op |

syualed 01 [edRUq SI XIS SISdas
2U1 1eY3 9/3119G |ON Op Sanbes|jod AN

11 wiopad | Jayiaym 1dae |ON Op XIS
sisdas ay1 Inoge suojuido sanbes)jod AW

aouewopad xi§ sisdag buiroidwl

104 diyssapes| INIIDI44NSNI St 219y L
XIS s1sdag oy Jo duewiopad SYIANIH
JuaWpedap Aw UIylm 21n3nd ay|

ouewllopad xS sisdag poob
10} papiemal A|[eulo) |ON dJe s[enplaipul

9oueuULIopad XIS sisdag poob
104 papiemal Ajjeullo} |ON S! [exdsoy ay |

2Jed juaned aaoidwl JON
||im 2duewlIopad XIS sisdas bulsealou)

anoiduit JON [|Im

Jeudsoy siy1 1e asuewopad xi§ sisdag
paAjoAUl

sda1s ay1 JaguUsWal 01 JaISes 1 4w
1ON $90p XIS sIsdag ay3 Jo asn Jejnbay

sisdas ssi N3L40 |

ao1oeld
[e21ul> Aep-o3-Aep ui xi§ sisdag ay jo

3|0y [euoIssajoid
pue [e1Dos

SIIMS

$9dUANYU| [BIDOS

1UsW=dI0julsy

wsiwndo

suoIsIDR pue

sdais sy [|e Jaquiswial 0} 1NDI44Id S Uonuany ‘Alowspy

(panuuo)) uiewop Aq paiuasald ‘synsas alieuuoiisanb 01 HUIPIOIIL SIUSLWRILIS J21[3q JO UORedIsSeD § ajqel



Page 13 of 18

Roberts et al. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine (2017) 25:96

(sasiNN a3 "6'3) sauswiedap UIYHM SI[01 6 PUB (SI0320p Jolun( ‘s3sINU ‘S)uRYNSUOD) $3]04 € ‘(A196InS ‘g3 ‘NYIN) stuswnedap € ‘(1) ajdwes [jIaAQ :[e10d Ul sdnoib siskjeue uaixis

4

9l

19|qeus XIS sisdas oyl wopad 01 GIMOTIV LON We | yaiym

z | C juepodw| Ul sdais |je wuopad 0y gIMOTIV We | XIS $1das ay1 Ul sda1s swos ale alsy |
uoddns uoddns g diysiapes)

J9|geUs 19 diysiapea| ybnoiyy soueuopad xig ybnoiyy aduewiopad xig sisdas

Z 0 0 ueuodwiun s1sdas anoudwil 01 9j0s Aw Jo ued §| ano0iduwl 03 301 Aw Jo ued JON SI 3
syuaired ondss sjualied

Jauleq J91e Bupoo| seale ul Jels buisinu - dndas Jaye Buoo| seale ul Jeis buisinu

0 9 0l uenoduliun /|e21paW JO JaA0UINY MOTS SI 2194 /|EDIPAU JO J2A0WINY JldVYY S 219y
19|qeus syuaned sjualied

0 0 0 uenodw) ondas Ajpuapl 01 9101 Aw Jo wed g3 dndas Anuapt 01 9jos Aw Jo ued JON S Y

(panuuo)) uiewop Aq paiuasald ‘synsas alieuuoiisanb 01 HUIPIOIIL SIUSWRILIS J21[3q JO UORedISSeD § djqel



Roberts et al. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine (2017) 25:96

Emotions

This was a mixed domain, with 15 groups expressing
regret if they failed to deliver the Sepsis Six as an im-
portant facilitator, but unimportant barrier beliefs
amongst 13 groups about feeling too calm and relaxed
when treating septic patients. Interview participants
expressed that staff should be more worried and more
stressed about sepsis, as it can be so indolent when com-
pared to more obvious emergencies like bleeding.

Environment, context and resources

This domain included numerous barriers, particularly for
ED and MAU. Reported important barriers included
insufficient staff (13 groups), time (11 groups), equipment
(5 groups), and beds (15 groups) to adequately deliver the
Sepsis Six. Participants from ED reported having sufficient
necessary equipment, however, encountered difficulties
using it (e.g. gas machine in ED resus is often faulty). In
contrast, equipment on MAU worked well but there were
often insufficient levels (e.g. lack of drip stands for
fluids). There were also concerns regarding location
of care (15 groups), for example with surgically septic
patients coming in via ED and MAU.

Goals

A time-based goal of completing the Sepsis Six care bun-
dle within one hour was an important facilitator endorsed
by all 16 groups.

Intentions

Facilitators within this domain included prioritization
of septic patients (13 groups), intending to continue
performing the bundle (16 groups), performing it if un-
certain rather than waiting for confirmation of sepsis
(13 groups), and intending to improve knowledge of
the bundle (7 groups). Barriers included participants
believing that some steps were more important than
others (6 groups), and being unlikely to complete the full
bundle if they believed the patient to be well (6 groups).
Discord throughout this domain was evident in ED staff
expressing strong competing priorities compared to other
groups.

Knowledge

This was an important facilitator domain — most partici-
pants knew about the Sepsis Six bundle (16 groups), and
the evidence supporting it (13 groups).

Memory, attention and decisions

Overall this domain had various facilitators towards
Sepsis Six performance, with participants finding the
bundle easy to remember (16 groups), and that using it
regularly helps this (13 groups). There was one strongly
discordant belief, with about half of participant groups
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reporting that missing sepsis was an important barrier
for them compared to the other groups who believed
that for them, rarely missing sepsis was an important
facilitator.

Optimism

All sixteen groups believed that improving performance of
the bundle would improve patient care. There was a
strongly discordant belief about whether performance of
the bundle at the hospital would improve or not, with
pessimism amongst ED and MAU juniors making this a
barrier for the overall sample (3 groups), despite the
optimistic facilitator belief being true for many others (12
groups).

Reinforcement

This domain featured two barrier beliefs, with neither in-
dividuals nor the hospital being rewarded for performing
the bundle. Despite this, most participants reported these
barriers as unimportant barriers to their ongoing Sepsis
Six performance.

Skills

Most participants believed their skills in the Sepsis Six
itself to be an important facilitator (15 groups). There
was, however, a strongly discordant belief regarding
whether training in the bundle was sufficient or not, with
around half of the groups seeing lack of training as an im-
portant barrier (7 groups) — compared to the remaining 9
groups who believed the training they received was an im-
portant facilitator.

Social and professional role

Overall this was a domain of important facilitators — all
sixteen groups expressed as important facilitators that
most aspects of Sepsis Six performance were part of
their role, from identification of septic patients, decid-
ing to perform the bundle to performing it themselves.
One common important barrier was the high turnover of
both medical and nursing staff in their roles (10 groups).
A discordant theme was how much of the Sepsis Six a
participant was actually allowed to perform. The majority
of groups found this as a strong facilitator (11 groups), but
medical and especially surgical nurses (2 groups) felt
restricted and found this limitation of role to be an im-
portant barrier. Of note, ED nurses, who regularly do ven-
ous gases, blood cultures and have recently had protocols
implemented to allow them to give the first dose of antibi-
otics whilst waiting for medical review, expressed this be-
lief as a strong facilitator.

Social influences
This domain had both important facilitators and barriers.
Most participants (13 groups) expressed as a strong
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facilitator that they could escalate septic patients, and that
they felt that their colleagues believe the Sepsis Six to be
of benefit (16 groups). There were many areas of discord -
departmental culture was an important barrier for six
groups but a facilitator for the other ten, for example there
was a culture of not measuring a urine output in ED. Six
groups expressed lack of leadership in improving bundle
performance as an important barrier, compared to eight
groups expressing good leadership in bundle performance
as an important facilitator.

Discussion

This study illustrates a structured and replicable theory-
based approach to identify multiple barriers and facilita-
tors towards performing the Sepsis Six in admissions areas
of a large UK hospital. This addresses a recently identified
gap in theory-based implementation research in emer-
gency care, and illustrates a method which could be used
to improve implementation of other similar interventions
[15]. There are multiple barriers, including insufficient re-
sources, insufficient training, poor communication and
teamwork and lack of audit or feedback on performance.
However, participants were confident in their knowledge
and skills when performing the bundle and believed it to
be beneficial to their patients. Whilst some beliefs are
common between participant groups, there are many
areas of discord identified where beliefs that are relative
barriers for one group are relative facilitators for another.

Where does this fit with previous TDF-based research?

Previous TDF-based research into Sepsis Six perform-
ance [27, 28] identified several broad themes affecting
Sepsis Six performance which this study supports:
“Knowing what to do and why” is supported by this
study’s facilitator beliefs around knowledge of the Sepsis
Six and its supporting evidence, and facilitator beliefs
around skill levels. “Risks and benefits” is supported by
this study’s important facilitator beliefs in the ‘Beliefs
about consequences’ domain, with widespread beliefs that
the bundle is of benefit, with a few concerns about some
elements in certain patient groups, for example fluids in
heart failure. “Working together” was an important dis-
cordant theme identified in ‘Beliefs about capabilities’ and
‘Social Influences’ domains, and was variably an important
barrier or facilitator, as were beliefs in the ‘Social Influ-
ences’ and ‘Behavioral Regulation’ domains based around
“Empowerment and Support”. “Staffing levels” is a theme
widely addressed in the important barrier beliefs from this
study’s ‘Environment, Context and Resources’ domain.
However, this study builds on previous research through
identification of specific belief statements, and areas of
discord between clinical areas and staff groups. This is
vitally important when considering intervention design.
For example, ED nurses had enough equipment like
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antibiotics or access to oxygen, but had problems with
some of its function — such as the blood gas machine,
whereas medical nurses had functional equipment but not
enough of it. Being able to systematically identify detail
such as this allows appropriate focus of interventions — in
this case, on putting a 24-h repair service in place for the
ED gas machine, and reviewing MAU equipment to allow
purchase of shortage items such as drip stands.

Where does this fit in with previous ethnographic
analysis?

Previous ethnographic research in Scotland identifies a
wide spectrum of complex systematic barriers and facili-
tators towards Sepsis Six performance, far beyond the
six simple steps the bundle is intended to be. Many of
these themes are also identified in the site studied here,
for example the importance of teamwork and communi-
cation, problems when prioritizing competing tasks, and
maintaining a purpose in completing the whole bundle
when acting in a system under pressure [12].

More pertinently, ethnographic analysis of ongoing Sep-
sis Six quality improvement work suggested a benefit in
applying systematic methods when analyzing elements of
complex task performance to identify where problems lie.
This is supported by the presence of discordant themes
seen in this study, with some beliefs acting as barriers for
one role but facilitators for another. Additionally, this
study has identified the pressures brought about by the
system, such as extreme pressure of resources or difficul-
ties prioritizing, looking beyond the usual implementation
approach of individual behavior change [12]. As suggested
in the ethnographic analysis, this study presents a method
that uses a theory-based approach that looks at both indi-
viduals and systems when analyzing barriers and facilita-
tors to implementation.

Strengths and limitations of using the TDF to address
sepsis six implementation

The Sepsis Six is intended to be simple yet is poorly
performed in day-to-day clinical practice. The systematic
methods used in this paper provide an in-depth insight
into factors affecting this performance in staff groups at
the study hospital. Whilst many identified beliefs may
have been intuitive, such as those identifying resource
shortages, the TDF-based method identified a broad
spectrum of contextualized beliefs beyond this, such as
leadership of the Sepsis Six quality-improvement process.
The frequency and importance of these beliefs are likely
to differ between and across individuals and groups, and
thus the use of questionnaires to assess generalizability
and importance of beliefs allowed identification of which
staff groups and clinical areas perceive them as barriers or
facilitators. Furthermore, identification of discordant be-
liefs between staff groups, facilitates more targeted use of
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behavior change techniques and hence better-designed in-
terventions to improve performance of clinical behaviors
such as the Sepsis Six — for example, a technique to im-
prove teamwork could be focused on MAU or ED rather
than surgery given findings that poor teamwork was an
important barrier for these departments but an important
facilitator for surgery.

TDF domains have also been linked to Behavior Change
Techniques (BCTs) in order to create a ‘treatment’ inter-
vention for the ‘behavioral diagnosis’. Previous TDF-based
Sepsis Six research has then been used to systematically
guide the design of an intervention at the study hospital
[26, 27]. The data collected in this study could be used to
do similar.

There were several aspects of the method designed to
reduce subjectivity during the analysis, including regular,
iterative, multidisciplinary consensus discussions to cri-
tique the data and emerging analysis.

There may have been a degree of self-selection bias
whereby those who completed the questionnaire were
more likely to be engaged in quality improvement or in-
terested in sepsis. The response rate, out of all eligible
staff, is not unreasonable when compared to similar cross-
sectional TDF studies and therefore the authors believe
this to be a fair and representative sample, but those who
did not take part may be less motivated or knowledgeable
about sepsis care, biasing the results [38]. Overall, the
results had a positive skew, towards the ‘facilitator’ and
the ‘important’ end of the Likert scale used. This did not
affect the usefulness of the results, since a belief scoring as
an important weak facilitator within an analysis group, if
all other beliefs were important strong facilitators, was
judged to be as relevant to address in an intervention as a
belief actually scoring as a barrier. Furthermore, our ana-
lysis method allows for each participant to have a different
‘baseline’ to their Likert scale, hence the positive skew
should not have affected the results in terms of producing
results which are practically useful in intervention design.
In addition, the results of larger participant subgroups (for
example, ‘Surgery’) may have been influenced by their
composition (for example if made up mostly of nurses).
The pre-planned subgroup analysis aims this should not
compromise the results for individual staff groups. Com-
bining quantitative and qualitative data in this way in
order to identify important beliefs, has been performed
previously using the TDF [22]. The method used in this
study enabled identification of pragmatic and useful re-
sults through in-depth qualitative exploration of a prob-
lem then larger scale quantitative research.

Further research

As a single hospital study, the generalizability of results
may be limited. Different hospitals have different pressures
and cultures as demonstrated by differences between roles
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and departments in this study. However, the concord-
ance seen between this study and the previous single
center and multi-center studies suggest there may be
common themes in factors affecting Sepsis Six delivery
between hospitals. If identified, these could be targeted
for behavior change intervention at a national level.
Completion of the questionnaire in other hospitals to
assess for generalizability of results would systematically
identify any targets for larger scale quality improvement,
or reinforce the need for other hospitals to undertake a
similar process through identification of discordance be-
tween participant groups. A multicenter study is currently
underway using the questionnaire produced in this study.

Conclusions

Overall, this study describes a systematic, replicable
method for identifying targets for behavior change in
order to improve performance of an intervention, in this
case the Sepsis Six. There were common barriers relating
to lack of staffing and other resources, variable audit and
feedback, variable communication, leadership and team-
work amongst staff groups. However there was a good
knowledge and skill-base relating to the Sepsis Six, firm
belief in the positive consequences of the bundle, and
strong beliefs in it being part of each participant’s role to
identify septic patients and perform the bundle. Hospitals
could use theory-based methods such as this to systemat-
ically identify barriers and facilitators towards their own
sepsis bundle performance. They could then use these
data to systematically guide design of an intervention.
Conducting a behavioral diagnosis using this method
could facilitate better and more efficient performance im-
provement not only in sepsis but throughout acute care.
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