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ABSTRACT
Background There are evidence- based bedside 
tests for diagnosing acute vertigo, but no evidence- 
based strategies to support clinicians in implementing 
them. The purpose of this study was to design an 
implementation strategy for treating acute vertigo by 
examining current facilitators and barriers to using these 
tests in the ED using the principles of implementation 
science.
Methods A survey was developed using the Theoretical 
Domains Framework and Consolidated Framework 
for Implementation Research to examine barriers and 
facilitators for using HINTS+ (head impulse, nystagmus, 
test of skew, plus hearing) and Dix- Hallpike tests. The 
survey was sent to emergency clinicians (ECs) in a 
teaching hospital in London, UK, between May and 
September 2022. Semistructured interviews were 
conducted simultaneously, and data examined using 
direct content analysis. Implementation strategies were 
then selected based on the Expert Recommendations for 
Implementing Change framework.
Results Fifty- one ECs responded to the survey and six 
ECs volunteered for interview. Less than half reported 
using the bedside tests to make a diagnosis. The most 
common barriers were beliefs about complexity, a lack of 
supporting materials, memory, lack of skills and negative 
experiences. The interview data revealed negative beliefs 
about the necessity, validity, safety and practicality. There 
were also barriers in the ED environment (eg, lack of 
space). There was a strong perception that the current 
approach to managing acute vertigo needed to change 
and ECs view this as part of their professional role and 
responsibility. Based on clinician input, the authors 
selected strategies to improve diagnostic efforts, which 
included guidelines for training, developing vertigo 
champions, protocols, memory aids, audit and feedback.
Conclusion This study found several barriers to 
managing acute vertigo such as memory constraints, and 
inadequate supporting materials and training, although 
a robust desire for change. The implementation strategy’s 
initial phase is described, which must now be tested.

INTRODUCTION
Dizziness and vertigo account for approximately 
4% of chief symptoms1 and 12% of neurological 
presentations2 in the ED, but there are few areas of 
medicine where there is such divergence between 
generalist clinical practice and specialist expert 
opinion. Many patients with peripheral vestibular 
disorders, such as vestibular neuritis or benign 
paroxysmal positional vertigo (BPPV), undergo 
unnecessary imaging and/or hospitalisation and 

do not receive appropriate treatment.3 Roughly 
9% of cerebrovascular events are missed at initial 
ED presentation and the risks rise substantially 
when the only symptom is vertigo or dizziness.4 
Although rare events, vertigo has thus been cited as 
a symptom deserving special attention in terms of 
reducing preventable misdiagnosis- related harms.5

Misdiagnosis is preventable since there are 
simple, quick, non- invasive bedside examination 
procedures that can accurately identify posterior 
circulation strokes.6 7 In clinical practice, however, 
key aspects of the clinical examination are rarely 
used and/or misinterpreted.8 This has led to a 
debate about transferring responsibility to special-
ists, although in reality, timely specialist examina-
tion is not feasible in most ED settings. Relying 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Vertigo is usually due to a benign disorder, but 
it is the most common symptom associated 
with misdiagnosis of stroke. The most recent 
evidence- based guidelines (GRACE- 3) 
recommend that emergency doctors be trained 
to perform the bedside examination with an 
emphasis on eye movements; however, this only 
addresses a lack of knowledge, which is rarely 
the only barrier to behaviour change.

WHAT THIS STUDY ADDS
 ⇒ The study found that, in addition to lack of skills 
and training, the most common barriers were 
memory, previous negative experiences and 
beliefs about the challenging/subjective nature 
of the examination itself. Although clinicians 
had confidence in their ability to distinguish 
dangerous causes of vertigo, they seldom 
perform the recommended tests. Emergency 
clinicians believe managing acute vertigo 
is within their scope and are motivated to 
improve.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ This study outlines how to initiate the process 
of developing implementation strategies based 
on implementation science. This supports 
conducting larger- scale follow- up studies that 
assess diagnostic accuracy, with the potential 
to reduce costs and misdiagnosis related to 
acute vertigo.
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on MRI is no better since it will miss one in five patients with 
posterior circulation stroke in the first 48 hours.9

We believe that it is beneficial to frame this as a failure of 
implementation. Implementation science refers to the study 
of ‘how’ to facilitate successful uptake of an evidence- based 
health intervention.10 The Society of Academic Emergency 
Medicine has recently published guidelines for acute dizziness 
and vertigo in the ED (GRACE- 3), promoting bedside exam-
inations including ‘HINTS+’ (head impulse, nystagmus, test of 
skew, plus hearing) and the ‘Dix- Hallpike test’ (DHT) by suit-
ably trained clinicians.11 Notwithstanding that most emergency 
clinicians (ECs) have not received training, additional barriers 
may exist that mean the GRACE- 3 guidelines are difficult 
to implement in practice. While other studies have employed 
theory- based approaches to understand key behavioural deter-
minants of clinicians following guideline- recommended care for 
specific conditions such as BPPV,12 there is still a need to go on to 
develop explicit implementation strategies based on barriers and 
enablers for the entire vertigo examination if we are to bridge 
the evidence–practice divide.

Our aim was therefore to develop such an implementa-
tion strategy. Key stakeholders were identified in the ED and 
specialist services and their roles were categorised, drawing 
on the ‘Interactive Systems Framework for Dissemination and 
Implementation’.13 The ‘Knowledge to Action’ process map 
guided the authors through the various stages of the implemen-
tation design.14 Here, we report on two of those stages, specifi-
cally to (1) assess barriers that may impede implementation and 
strengths that can be used in the implementation effort, and (2) 
to select and tailor implementation strategies.

METHODS
Setting
The study was carried out in the ED of a large university teaching 
hospital in an urban area of London (UK), with 24- hour access 
to brain imaging and emergency medicine consultant presence. 
The survey and interviews were conducted between May and 
September 2022.

Participants
ED clinicians (emergency physicians and advanced clinical prac-
titioners) were sent the survey via the ED group email. Staff were 
sent regular reminders via email, and posters were displayed in 
the department featuring a QR code. Responses were confiden-
tial and it was highlighted that this was not a test.

Patient and public involvement
No patient involved.

Survey
The questions and the data coding for the survey were 
developed using the constructs of the Theoretical Domains 
Framework (TDF)15 and Consolidated Framework for Imple-
mentation Research (CFIR)16 which ensured that all the potential 
behavioural change factors were considered (see online supple-
mental file 1). The questionnaire focused on the characteristics 
of the bedside examination and individual barriers to change. 
Barriers are defined as anything that impedes people or organ-
isations from making a change, whereas facilitators are things 
that help people to make a change. The survey was developed 
by the first author and revised following feedback from all other 
authors, piloted and then administered online using Qualtrics. 
For the bedside examination, questions related to the ‘HINTS’ 

(head impulse, nystagmus, test of skew) and DHT, since these 
are key elements in most diagnostic algorithms including the 
latest GRACE- 3 guidelines,11 and we identified that most ECs 
were simply unaware of specific diagnostic algorithms such as 
Triage- TiTrATE and STANDING.17 18

The CFIR16 outlines several ‘intervention’-level characteristics 
that affect people’s decision to adopt and their ability to imple-
ment those tests. These include the source (do people trust and 
believe the source of the evidence), the evidence strength and 
quality (what is the evidence and do people believe it), the rela-
tive advantage (is it better than what they are currently doing 
or another alternative), complexity (is it difficult or disruptive), 
design quality or packaging (the access to well- designed, easy- to- 
follow supporting materials), and cost considerations (the cost of 
implementing it). The other two characteristics are adaptability 
(the ability to make changes to make it fit the local context) and 
trialability (the ability to test it on a small scale), but these were 
considered later in the design phase.

Individual- level barriers were identified using the TDF,15 
which provides characteristics within people that help or hinder 
them to make a change. The TDF individual- level constructs 
include knowledge (whether the person has the necessary knowl-
edge), skills (do people have the skills to do the new behaviour), 
memory/attention/decision processes (do people remember to do 
something), behavioural regulation (is this a habitual behaviour), 
environmental context and resources (contextual factors that 
influence people’s decision to do something), social influences 
(the social behaviours such as peer pressure), beliefs about capa-
bilities (are they confident they can do something), beliefs about 
consequences (do people believe that something good or bad will 
happen if they make this change), social professional role and 
identity (do people think this is part of their job or role) and 
optimism/pessimism (a general positive or negative expectation 
about the intervention), intentions (do people plan to do the 
intervention), goals (do you want to do something differently) 
and emotions (feelings associated with the change), and finally, 
reinforcement (positive or negative experiences).

Interviews
The final question of the survey asked whether they would be 
happy to be approached for interview. Those staff who volun-
teered their details were approached by the lead author (DH), 
who is a vestibular physiotherapist with additional university 
training in performing qualitative interviews and was not known 
to the staff, and were interviewed at a mutually convenient time. 
Interviews lasted between 20 and 30 min and were conducted 
and recorded over Microsoft Teams, with the participant’s 
permission, allowing direct transcription which was checked and 
amended against the recording by DH.

The interviews were semistructured, using a topic guide that 
was also based on individual and intervention- level constructs 
described above, as well as contextual- level barriers from the 
CFIR (see online supplemental file 2).

Data analysis
The results of the survey were analysed and presented using 
Microsoft Excel by the lead author. The questions that were 
negatively worded were reverse scored so that an ‘agree’/‘dis-
agree’ response indicated the same type of response on every 
item.

The qualitative interview transcripts were analysed by the lead 
author (DH) using deductive content analysis,19 which allowed 
data to be analysed according to the predefined theoretical 
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frameworks described above and the responses to be directly 
mapped on to specific implementation strategies. Qualitative 
data were conducted using NVivo software. The first two authors 
(DH and HA) reviewed all transcripts and all authors discussed 
and agreed the themes, and a colleague who was not involved 
in the study conducted a validity check as recommended by 
Bengtsson.19

Selecting implementation strategies
Following the barriers and facilitators assessment, the imple-
mentation strategies were identified and selected using existing 
frameworks, mainly the Expert Recommendations for Imple-
menting Change (ERIC).20 21 After matching the implementation 
strategies in ERIC to the list of barriers, they were then tailored 
into practical, actionable steps. All authors completed this in a 
series of meetings.

RESULTS
Characteristics of study subjects
The survey was sent to 110 clinicians, and 51 of them responded. 
These included 8 consultants, 4 physician associates, 14 senior 
middle grades, 14 junior middle grades, 7 foundation years 
trainees and 4 advanced clinical practitioners. The median 
number of patients with acute vertigo seen a month was four 

(range 0–20). Only one individual reported not seeing any 
patients with vertigo in an average month.

Survey main results
Self- reported use was slightly higher for the HINTS examination 
than the DHT, but less than half of respondents self- reported 
always using either test when it would be recommended to do 
so (see figure 1).

The largest barriers relating to the bedside examinations were 
beliefs that they were too challenging (38%) and the lack of 
access to supporting materials (17%). There was strong support 
in favour of a new approach compared with current practice 
(74%) and a need to change (56%). There was general support 
for the evidence base for both the DHT and HINTS examina-
tion, but a high number of neutral/don’t know responses indi-
cated a general lack of awareness. The questionnaire responses 
can be seen in figure 2.

The largest individual- level barrier was memory, with 54% 
of respondents struggling to remember the sequence of testing 
(see figure 3). Only 39% had received training in the DHT 
and 33% had received training in HINTS. Thirty- one per cent 
had negative experiences performing Dix- Hallpike examina-
tions, and 26% had negative experiences using HINTS. Only 
18% of respondents were worried about missing a serious 
diagnosis and 63% felt confident in their capability to differ-
entiate posterior circulation stroke from an acute unilateral 
vestibulopathy. There was slightly more optimism for (76%), 
and intention to use (79%), the HINTS over the Dix- Hallpike 
(56–61%, respectively). The majority (93%) of respondents 
expressed a desire to improve their ability to manage acute 
vertigo and felt that it was part of their professional role and 
responsibility in the ED.

Interview results
Six clinicians volunteered to be interviewed. Two were specialist 
trainee (ST) grades 1–2, three were specialist grades 3–4 and one 
was a consultant.

Figure 1 Self- reported test use. DHT, Dix- Hallpike test; HINTS, head 
impulse, nystagmus, test of skew.

Figure 2 Diverging bars with ‘don’t know’ responses split to show responses to test related level barriers and facilitators. Left of zero indicates 
negative answers corresponding to potential barriers, and right of zero indicates positive answers indicating facilitators. HINTS, head impulse, 
nystagmus, test of skew.
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Individual barriers
Participants lacked confidence in the use of HINTS and DHT. 
They tended to employ methods like history, pattern recogni-
tion, a general neurological examination and imaging. Not only 
did people have varying levels of familiarity with the tests, there 
were also some relevant misunderstandings.

I don’t think a lot of people feel confident in it because we don’t do 
it as much as we should, or we don’t do it very regularly. (Interview 
6, ST3)

Some participants had negative experiences doing the tests, 
maybe on the wrong patients or with unsatisfactory results, 
which made them less willing to employ them in the future.

Dix- Hallpike I have found in my experience isn’t 100% reliable 
and also patients’ tolerance of it is a lot less than that of the HINTS. 
(Interview 2, ST4)

Participants expressed negative emotional responses when 
confronted with a patient experiencing dizziness. Some of the 
fear was due to the beliefs about the consequences of missing a 
significant pathology, such as a stroke, which led to an increase in 
imaging. Some also cited a fear of litigation. Beliefs about causing 
or worsening neck injuries were another potential barrier.

It’s in all honesty bit of a heart sink because I know that I find it 
very difficult, and I know that I get worried about missing more 
kind of serious pathology. Particularly sometimes when you have 
older patients as well. (Interview 6, ST3)

There was consistent dissatisfaction with status quo and desire 
to seek the best outcomes of care. However, there was one 
notable contribution from the consultant due to their perception 
that patients were not coming to harm.

…trying to differentiate…the vestibular conditions against stroke…
we should be OK at. … there’s lots of evidence out there to say that 
we’re not. And it’s not just us, it’s, I think it’s emergency medicine 
as a specialty. (Interview 1, ST2)

I think the problem we have is nobody cares enough, OK? I think, 
because there isn’t a problem, in the sense that it’s, it’s not like le-
thal diagnoses are being missed or misdiagnosed…But I don’t think 
anyone cares, because I think mostly we are not missing strokes…
but we don’t know. (Interview 4, Consultant)

Memory was a consistent barrier, with participants having to 
rely on the internet to remember both the relevant steps and 
how to correctly interpret the tests.

I still sometimes do have to look it up and Google it again, just to 
go through my head of what’s negative and what’s positive. (Inter-
view 2, ST4)

However, participants were optimistic in their ability to 
acquire the necessary skills, given adequate teaching. They all 
expressed a desire to improve their skills and knowledge. Addi-
tionally, all participants thought that the management of acute 
vertigo was congruent with their professional identity and role 
in the ED.

I absolutely think it’s part of our responsibilities definitely…it’s 
true medicine, it’s history taking, examination, intervention and 
cure. If you can do it right. (Interview 1, ST2)

Test characteristics
Participants talked about how subjective the tests were and how 
hard it was to choose the right patient for the right test.

The problem is the HINTS is quite susceptible to misinterpretation. 
I’ve even seen stroke registrars misinterpret the use of it… (Inter-
view 3, ST4)

Figure 3 Diverging bars with ‘neutral/don’t know’ responses split to show responses to individual- level barriers and facilitators. Left of zero 
indicates negative answers corresponding to potential barriers, and right of zero indicates positive answers indicating facilitators. AVS, acute 
vestibular syndrome; DHT, Dix- Hallpike test; HINTS, head impulse, nystagmus, test of skew; PCS, posterior circulation stroke.
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This probably has a bad rap in that the general impression is that 
it’s a bit subjective…. If you do an anaesthetic for the half of the 
chest then you know four minutes later that half of the chest is now 
anaesthetised. (Interview 4, Consultant)

A second barrier was the evidence source. Participants noted 
that the evidence for the HINTS assessment came from specialists 
rather than ED clinicians, diminishing their overall confidence.

There’s definitely evidence that a HINTS exam is sensitive, and it 
is quite specific…But it hasn’t been studied in the emergency de-
partment by emergency department clinicians. (Interview 1, ST2)

These techniques were seen as cost- effective and participants 
were able to identify advantages of having a clear algorithm of 
what to do.

I think what’s really useful in the ED are those pathways …It settles 
everybody down; it gives everybody more confidence. (Interview 
5, GP ST1)

Context
Participants characterised the ED culture as entrepreneurial, with 
a strong emphasis on adaptability to change and learning. There 
was also substantial leadership engagement. Participants were 
able to provide examples of other effective pathways, because 
they had access to well- organised information via the hospital 
informatics system. There was a strong network of communica-
tion within the organisation.

The neuro or stroke registrar on call…usually really approachable 
and gives good advice and obviously I’ve spoken to the consultant 
in charge. (Interview 5, GP ST1)

Access to time and space was mentioned as a significant barrier, 
specifically the lack of access to a treatment couch for DHT and 
the difficulties in assessing hearing in a noisy ED setting. This 
led to leaving patients to perform diagnostic and therapeutic 
manoeuvres at home.

A&E is so busy at the moment…It can be very difficult to find the 
space. (Interview 6, ST3)

Table 1 summarises the combined results of the survey and 
interviews. Constructs have been recontextualised into specific 
statements (subheadings) to assist with selecting implementation 
strategies.

Selecting implementation strategies
Following the barriers and facilitators assessment, implementa-
tion strategies were selected among the authors. The full list of 
implementation strategies is provided in table 2.

DISCUSSION
This study proposes implementation strategies to manage acute 
vertigo in the ED based on a mixed- methods assessment of 
crucial barriers and enablers. ECs have negative beliefs about 
the complexity of vertigo examinations and lack of access to 
supporting materials. Memory, lack of skills and training, and 
negative reinforcement were the most endorsed individual 
barriers. ECs typically believe they can distinguish dangerous 
causes of vertigo, but they seldom perform the appropriate 
bedside examination, indicating a deeper lack of understanding.

The results are consistent with previous surveys that show ECs 
lack confidence in the HINTS examination.22–24 Similarly, these 
studies found negative beliefs about safety and patient tolerance, 
particularly with the head impulse, and concerns that the HINTS 
was not validated for use by ECs. However, data are starting 

to emerge that ECs can use HINTS and/or protocols such as 
‘STANDING’, which shares overlap with the HINTS and DHT, 
to identify central causes of vertigo.25 26

The findings are also consistent with qualitative research that 
cited prior bad experiences or forgetting how to conduct the 
DHT for BPPV as barriers to infrequent use.12 27 Since reinforce-
ment is linked to associative learning, it follows that physicians 
require early supervision to produce good experiences.

Implementation efforts in relation to the management of 
acute vertigo have historically been very focused on capability, 
involving educating and training staff. Although these are helpful 
and necessary, data presented in this study suggest these alone 
would not be sufficient, since several other barriers exist that 
need to be considered.

The COM- B model of behaviour change suggests that 
for change to occur, individuals must have the capability, 

Table 1 Summary of barrier and facilitator results

Barriers Facilitators

Individual:
 ► Knowledge

Lack of knowledge
Misconceptions

 ► Skills
Vertigo protocols require a skilful 
examination
Lack of available training

 ► Memory
Vertigo protocols are difficult to 
remember

 ► Beliefs about consequences
Vestibular examinations can cause 
neck pain

 ► Beliefs about capabilities
Overconfidence in other aspects of 
the neurological examination

 ► Environmental context and resources
Lack of space and access to 
equipment (eg, treatment couch)

 ► Negative reinforcement
 ► Previous bad experiences

 ► Optimism
Potential benefits of vertigo protocols

 ► Goals
A desire to improve the management 
of acute vertigo and improve 
knowledge

 ► Professional role and identity
Distinguishing central vs peripheral 
vestibular causes of vertigo is part of 
my responsibility in the ED

Intervention (bedside examination):
 ► Complexity

Vertigo examinations are difficult and 
require subjective interpretation

 ► Evidence source
Not validated for use by ECs

 ► Supporting materials
No access to current protocol or well- 
designed supporting materials

 ► Adaptability
Perceived lack of adaptability of 
vertigo protocols to lack of space and 
resources

 ► Relative advantage
Confidence in current practice to 
identify dangerous causes of vertigo

 ► Cost
Vertigo protocols can be completed 
by the bedside
Vertigo protocols can save 
money through less unnecessary 
investigations and hospital admission

 ► Relative advantage
Vertigo protocols have the potential 
to improve the care of people with 
vertigo and dizziness

Contextual:
 ► Lack of existing policies and 

incentives
 ► Structural characteristics

24- hour access to imaging

 ► Culture
Dynamic and entrepreneurial culture

 ► Implementation climate
Tension for change, learning climate 
and compatible with organisational 
goals

 ► Readiness for implementation
Leadership engagement, available 
resources and access to specialist 
knowledge and information

ECs, emergency clinicians.
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opportunity and motivation.28 The data suggested that ECs have 
limited capability due to a lack of knowledge, skills, memory 
and decision processes. One example of a solution that targets 
memory- related components of capability is patient record 
templates, which have been found to greatly improve documen-
tation of nystagmus.29

The interviews also indicated that a busy ED’s built environ-
ment can limit the opportunity to engage with elements of the 
bedside examination. ECs are however motivated in the sense 
that they want to improve patient care, want to manage acute 
vertigo differently and see this as part of their role. However, 
what demotivates them is the negative experience and fear of 
missing serious pathology. It is only when these three elements 
of the COM- B model are in place will people change their 
behaviour.

The only other published implementation intervention was 
developed by Kerber et al.30 This was a BPPV- centric strategy, 
designed to increase the use of the DHT in the ED. However, the 
authors found this approach only marginally changed physician 

behaviour since absolute rates of performing DHT were still 
low (3.5% of visits). However, the absolute rate of DHT is a 
flawed outcome, since DHT and HINTS are not interchange-
able. Performing a DHT on the wrong patient is likely to lead to 
confusion and thus be a barrier due to negative reinforcement. 
Instead, evaluation strategies should prioritise diagnostic accu-
racy and efficiency.

It is important to exercise caution before generalising these 
findings. Theorists propose that organisational culture is among 
the most critical barriers.16 Hence, barriers and enablers might 
not be shared elsewhere, and the implementation strategies 
chosen here remain untested. Another related limitation was 
the relatively small sample size and response rate reducing the 
overall validity; however, this was addressed with team meet-
ings with the implementation team and further discussions with 
ED staff. Staff were asked to complete the survey once, and 
while we could not prevent multiple submissions, we have no 
reason to believe this occurred and staff did not receive any 
incentive.

Table 2 Implementation strategies selected based on the barriers and facilitators assessment

Strategy: identify and prepare ‘vertigo champions’

Related barriers:
 ► Overconfidence in stroke diagnosis
 ► Vertigo examinations are difficult and require 

subjective interpretation
 ► Lack of knowledge and misconceptions

Actions:
1. Identify and prepare vertigo champions who dedicate themselves to supporting, marketing and driving through the 

implementation, overcoming indifference or resistance that the change may provoke in the organisation
2. Provide the vertigo champions with additional intensive training and proctored examinations to develop confidence in 

their capabilities
3. Stage implementation scale- up, starting with vertigo champions, to inform the training and education needs of other staff

Strategy: training

Related barriers:
 ► Knowledge and beliefs about the intervention
 ► Skill
 ► Intervention source—not validated for use 

by ECs
 ► Negative reinforcement

Actions:
1. Create and distribute educational materials (eg, guidelines) to improve knowledge
2. Hold and integrate meetings with ECs to improve knowledge and awareness
3. Have leadership declare the priority of acute vertigo and their commitment to seeing it implemented
4. Conduct competency- based training for all staff involved
5. Create learning collaboratives (eg, staff in similar roles, etc) for the purpose of shared training and building capacity
6. Provide ways for staff to directly observe other experienced people perform the examinations and shadow experts to gain 

positive reinforcement

Strategy: education

Related barriers:
 ► Knowledge and beliefs about the intervention
 ► Lack of knowledge and misconceptions

Actions:
1. Create and distribute educational materials (eg, posters) to correct misconceptions
2. Hold educational outreach meetings for ECs

Strategy: prepare protocol and pathways

Related barriers:
 ► Intervention complexity
 ► Available resources
 ► Memory
 ► Knowledge
 ► Adaptability

Actions:
1. Capture local expert knowledge and use expertise to develop protocol based on available evidence including GRACE- 3 

guidelines
2. Make the protocol easily accessible, with brief (summary) and full guidelines
3. Liaise with supporting networks (eg, radiology and stroke/neurology services) to get their buy- in and build capacity to 

support implementation. Potentially consider restricting the ability to order unnecessary testing when not indicated (eg, 
CTs for acute vertigo)

4. Use implementation team to determine how individuals can implement the protocol within the ED setting and promote 
adaptability

5. Establish a subacute vertigo pathway for patients to access an early neuro- otology opinion and vestibular rehabilitation

Strategy: memory aids; informatics- based decision aid application and print materials

Related barrier:
 ► Memory

Actions:
1. Produce educational materials such as BPPV decision and treatment posters
2. Develop reminder systems and documentation proformas (eg, through electronic patient records) to help ECs to recall 

information and/or prompt the performance of the new vertigo protocol and to document findings clearly

Strategy: audit and feedback

Related barriers:
 ► Relative advantage
 ► Test overuse
 ► Knowledge
 ► Beliefs about consequences and capabilities

Actions:
1. Change records systems (patient diagnostic codes on electronic patient records) to allow better capturing of information 

and assessment of implementation outcomes
2. Collect and summarise performance data, measuring and rewarding diagnostic quality and efficiency
3. Conduct cyclical, small tests of change and conduct ongoing training

BPPV, benign paroxysmal positional vertigo; ECs, emergency clinicians.
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This study has highlighted the first step using implementation 
science to develop strategies aimed at barriers and facilitators 
that can assist ECs to assess and treat common causes of vertigo 
correctly. If successful, this could significantly cut costs while 
reducing misdiagnosis- related harm, particularly with regard 
to posterior circulation strokes and promoting early access to 
vestibular rehabilitation. Future studies are planned to evaluate 
this further within this ED.

Twitter David Herdman @DHerdmanPT

Acknowledgements We would like to thank all the staff who participated in this 
study at (anonymised).

Contributors DH—guarantor, conceptualisation, data curation, formal analysis, 
methodology, writing (original draft), writing (review and editing). HA—formal 
analysis, methodology, writing (review and editing). GA—data curation, 
methodology. GB—data curation, methodology. PM—data curation, formal analysis, 
methodology, writing (review and editing). AP—formal analysis, methodology, 
writing (review and editing).

Funding The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not- for- profit sectors.

Competing interests None declared.

Patient consent for publication Not required.

Ethics approval This study involves human participants. The project received local 
approval as a quality improvement project from the hospital and ethical approval 
was not required according to the Health Research Authority. Participants gave 
informed consent to participate in the study before taking part.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request.

Supplemental material This content has been supplied by the author(s). 
It has not been vetted by BMJ Publishing Group Limited (BMJ) and may not 
have been peer- reviewed. Any opinions or recommendations discussed are 
solely those of the author(s) and are not endorsed by BMJ. BMJ disclaims all 
liability and responsibility arising from any reliance placed on the content. 
Where the content includes any translated material, BMJ does not warrant the 
accuracy and reliability of the translations (including but not limited to local 
regulations, clinical guidelines, terminology, drug names and drug dosages), and 
is not responsible for any error and/or omissions arising from translation and 
adaptation or otherwise.

ORCID iDs
David Herdman http://orcid.org/0000-0003-2122-5922
Phil Moss http://orcid.org/0000-0002-5551-6261

REFERENCES
 1 Newman- Toker DE, Cannon LM, Stofferahn ME, et al. Imprecision in patient reports of 

dizziness symptom quality: a cross- sectional study conducted in an acute care setting. 
Mayo Clin Proc 2007;82:1329–40. 

 2 Royl G, Ploner CJ, Möckel M, et al. Neurological chief complaints in an emergency 
room. Nervenarzt 2010;81:1226–30. 

 3 Comolli L, Korda A, Zamaro E, et al. Vestibular syndromes, diagnosis and diagnostic 
errors in patients with dizziness presenting to the emergency Department: a cross- 
sectional study. BMJ Open 2023;13:e064057. 

 4 Tarnutzer AA, Lee S- H, Robinson KA, et al. ED Misdiagnosis of cerebrovascular events 
in the era of modern neuroimaging. Neurology 2017;88:1468–77. 

 5 Newman- Toker DE, Peterson SM, Badihian S, et al. AHRQ comparative effectiveness 
reviews. In: Diagnostic Errors in the Emergency Department: A Systematic Review. 
Rockville (MD): Agency for Healthcare Research and Quality (US), 2022.

 6 Kattah JC. Use of HINTS in the acute vestibular syndrome. Stroke Vasc Neurol 
2018;3:190–6. 

 7 Vanni S, Nazerian P, Pecci R, et al. Timing for nystagmus evaluation by STANDING or 
HINTS in patients with vertigo/dizziness in the emergency Department. Acad Emerg 
Med 2023;30:592–4. 

 8 Dmitriew C, Bodunde O, Regis A, et al. The use and misuse of the Dix- Hallpike test in 
the emergency Department. CJEM 2021;23:613–6. 

 9 Shah VP, Oliveira J. e Silva L, Farah W, et al. Diagnostic accuracy of neuroimaging in 
emergency Department patients with acute vertigo or dizziness: A systematic review 
and meta- analysis for the guidelines for reasonable and appropriate care in the 
emergency Department. Academic Emergency Medicine 2023;30:517–30. 10.1111/
acem.14561 Available: https://onlinelibrary.wiley.com/toc/15532712/30/5

 10 Handley MA, Gorukanti A, Cattamanchi A. Strategies for implementing 
implementation science: a methodological overview. Emerg Med J 2016;33:660–4. 

 11 Edlow JA, Carpenter C, Akhter M, et al. Guidelines for reasonable and appropriate 
care in the emergency Department 3 (GRACE- 3): acute dizziness and vertigo in the 
emergency Department. Acad Emerg Med 2023;30:442–86. 

 12 Bradshaw S, Graco M, Holland A. Barriers and Facilitators to guideline- recommended 
care of benign Paroxysmal Positional vertigo in the ED: a qualitative study using the 
theoretical domains framework. Emerg Med J 2023;40:335–40. 

 13 Wandersman A, Duffy J, Flaspohler P, et al. Bridging the gap between prevention 
research and practice: the interactive systems framework for dissemination and 
implementation. American J of Comm Psychol 2008;41:171–81. 

 14 Graham ID, Logan J, Harrison MB, et al. Lost in knowledge translation: time for a map 
J Contin Educ Health Prof 2006;26:13–24. 

 15 Atkins L, Francis J, Islam R, et al. A guide to using the theoretical domains framework 
of behaviour change to investigate implementation problems. Implement Sci 
2017;12:77. 

 16 Damschroder LJ, Aron DC, Keith RE, et al. Fostering implementation of health 
services research findings into practice: a consolidated framework for advancing 
implementation science. Implement Sci 2009;4:50. 

 17 Vanni S, Pecci R, Casati C, et al. STANDING, a four- step bedside algorithm 
for differential diagnosis of acute vertigo in the emergency Department. Acta 
Otorhinolaryngol Ital 2014;34:419–26.

 18 Newman- Toker DE, Edlow JA. Titrate: A novel, evidence- based approach to diagnosing 
acute dizziness and vertigo. Neurol Clin 2015;33:577–99. 

 19 Bengtsson M. How to plan and perform a qualitative study using content analysis. 
NursingPlus Open 2016;2:8–14. 

 20 Powell BJ, Waltz TJ, Chinman MJ, et al. A refined compilation of implementation 
strategies: results from the expert recommendations for implementing change (ERIC) 
project. Implement Sci 2015;10:21. 

 21 Waltz TJ, Powell BJ, Fernández ME, et al. Choosing implementation strategies to 
address Contextual barriers: diversity in recommendations and future directions. 
Implement Sci 2019;14:42. 

 22 Byworth M, Johns P, Pardhan A, et al. Factors influencing HINTS exam usage by 
Canadian emergency medicine physicians. CJEM 2022;24:710–8. 

 23 Kene MV, Ballard DW, Vinson DR, et al. Emergency physician attitudes, preferences, 
and risk tolerance for stroke as a potential cause of dizziness symptoms. West J Emerg 
Med 2015;16:768–76. 

 24 Warner CL, Bunn L, Koohi N, et al. Clinician’s perspectives in using head impulse- 
nystagmus- test of Skew (HINTS) for acute vestibular syndrome: UK experience. Stroke 
Vasc Neurol 2022;7:172–5. 

 25 Vanni S, Pecci R, Edlow JA, et al. Differential diagnosis of vertigo in the emergency 
Department: A prospective validation study of the STANDING algorithm. Front Neurol 
2017;8:590. 

 26 Gerlier C, Fels A, Vitaux H, et al. Effectiveness and reliability of the four- step 
STANDING algorithm performed by interns and senior emergency physicians for 
predicting central causes of vertigo. Acad Emerg Med 2023;30:487–500. 

 27 Kerber KA, Forman J, Damschroder L, et al. Barriers and Facilitators to ED physician 
use of the test and treatment for BPPV. Neurol Clin Pract 2017;7:214–24. 

 28 Michie S, van Stralen MM, West R. The behaviour change wheel: A new method 
for Characterising and designing behaviour change interventions. Implement Sci 
2011;6:42. 

 29 Kerber KA, Hofer TP, Meurer WJ, et al. Emergency Department documentation 
Templates: variability in template selection and association with physical examination 
and test ordering in dizziness presentations. BMC Health Serv Res 2011;11:65. 

 30 Kerber KA, Damschroder L, McLaughlin T, et al. Implementation of evidence- based 
practice for benign Paroxysmal Positional vertigo in the emergency Department: A 
stepped- wedge randomized trial. Ann Emerg Med 2020;75:459–70. 

 on O
ctober 26, 2023 by E

ran T
al-O

r. P
rotected by copyright.

http://em
j.bm

j.com
/

E
m

erg M
ed J: first published as 10.1136/em

erm
ed-2023-213344 on 24 O

ctober 2023. D
ow

nloaded from
 

https://twitter.com/DHerdmanPT
http://orcid.org/0000-0003-2122-5922
http://orcid.org/0000-0002-5551-6261
http://dx.doi.org/10.4065/82.11.1329
http://dx.doi.org/10.1007/s00115-010-3020-x
http://dx.doi.org/10.1136/bmjopen-2022-064057
http://dx.doi.org/10.1212/WNL.0000000000003814
http://dx.doi.org/10.1136/svn-2018-000160
http://dx.doi.org/10.1111/acem.14635
http://dx.doi.org/10.1111/acem.14635
http://dx.doi.org/10.1007/s43678-021-00110-1
http://dx.doi.org/10.1111/acem.14561
https://onlinelibrary.wiley.com/toc/15532712/30/5
http://dx.doi.org/10.1136/emermed-2015-205461
http://dx.doi.org/10.1111/acem.14728
http://dx.doi.org/10.1136/emermed-2022-212585
http://dx.doi.org/10.1007/s10464-008-9174-z
http://dx.doi.org/10.1002/chp.47
http://dx.doi.org/10.1186/s13012-017-0605-9
http://dx.doi.org/10.1186/1748-5908-4-50
http://dx.doi.org/25762835
http://dx.doi.org/25762835
http://dx.doi.org/10.1016/j.ncl.2015.04.011
http://dx.doi.org/10.1016/j.npls.2016.01.001
http://dx.doi.org/10.1186/s13012-015-0209-1
http://dx.doi.org/10.1186/s13012-019-0892-4
http://dx.doi.org/10.1007/s43678-022-00365-2
http://dx.doi.org/10.5811/westjem.2015.7.26158
http://dx.doi.org/10.5811/westjem.2015.7.26158
http://dx.doi.org/10.1136/svn-2021-001229
http://dx.doi.org/10.1136/svn-2021-001229
http://dx.doi.org/10.3389/fneur.2017.00590
http://dx.doi.org/10.1111/acem.14659
http://dx.doi.org/10.1212/CPJ.0000000000000366
http://dx.doi.org/10.1186/1748-5908-6-42
http://dx.doi.org/10.1186/1472-6963-11-65
http://dx.doi.org/10.1016/j.annemergmed.2019.09.017
http://emj.bmj.com/


Barriers and Facilitators to Management of Acute Vertigo Survey 
 
Welcome to the Acute Vertigo Implementation survey. 
 
We know it is challenging to manage acute vertigo in the Emergency Department. 
We are interested in getting a wide range of opinions, on both the challenges 
(barriers) and facilitators (helpful factors) to managing this patient group. It should 
take less than 12 minutes. Please answer these questions as truthfully as possible, 
THIS IS NOT A TEST. Participation is voluntary and all the responses are 
anonymous. The results will be collated and may be submitted for publication. 
 
Please direct any questions to your surveyor  
 
Thank you for taking time to answer this survey!  
  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
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How many patients with acute vertigo do you come across in a typical month? ____ 
 
Think about when you make a diagnosis of vestibular neuritis/labyrinthitis/vestibular 
syndrome. How often do you do the HINTS exam in these patients?  
Never 
Rarely 
Every Once in a While 
Sometimes 
Almost Always 
Not applicable 
 
Think about when you make a diagnosis of BPPV /positional vertigo. How often do 
you do a Dix-Hallpike exam in these patients?   
Never 
Rarely 
Every Once in a While 
Sometimes 
Almost Always 
Not applicable 
 
What is your job title?  
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Please indicate your level of agreement with the following statements about acute 
vertigo: 
 
Indicate your agreement with this statement:  
1 – STRONGLY DISAGREE:  
2 – DISAGREE 
3 – NEUTRAL 
4 – AGREE 
5 – STRONGLY AGREE 
6 – DON’T KNOW 
 
 
INTERVENTION CHARACTERISTICS 
  
1. The research on HINTS is trustworthy (intervention source) 
2. There is good evidence to support the use of HINTS in the ED (evidence strength 
and quality) 
3. The research on the Dix-Hallpike test is trustworthy (intervention source) 
4. There is good evidence to support the use of Dix-Hallpike in the ED (evidence 
strength and quality) 
5. We need to change the way we are currently managing acute vertigo (tension for 
change) 
6. Implementing an acute vertigo tool based on HINTS and Dix-Hallpike testing 
would be a better way of managing acute vertigo (relative advantage) 
7. There are better alternatives to managing acute vertigo than the HINTS exam 
(relative advantage). If yes, please state here: ____ 
8. Managing acute vertigo examinations are too challenging (complexity) 
9. There are helpful supporting materials available to help me manage acute vertigo 
(design quality and packaging) 
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Indicate your agreement with this statement:  
1 – STRONGLY DISAGREE:  
2 – DISAGREE 
3 – NEUTRAL 
4 – AGREE 
5 – STRONGLY AGREE 
 

INDIVIDUAL CHARACTERISTICS 

Capability 

1. I am aware of the content and objective of HINTS (knowledge)  
2. I know when HINTS is appropriate (knowledge) 
3. I know the steps and objectives of the Dix-Hallpike exam (knowledge) 
4. I know when the Dix-Hallpike exam is appropriate (knowledge) 
5. I know how to differentiate a posterior circulation stroke from an acute vestibular 
syndrome (knowledge) 
6. I have received training on how to conduct a HINTS exam (skills) 
7. I have received training on how to conduct a Dix-Hallpike (skills) 
8. I have the necessary skills to differentiate a posterior circulation stroke from an 
acute vestibular syndrome (skills) 
9. I sometimes forget the steps to take to examine acute vertigo (memory, attention, 
and decision processes) 
Opportunity 
10. Most colleagues who are important to me would approve of me conducting 
HINTS (social influences) 
11. Most colleagues who are important to me would approve of me conducting Dix-
Hallpike (social influences) 
Motivation 
12. I am confident that I can differentiate posterior circulation stroke from an acute 
vestibular syndrome (beliefs about capabilities) 
13. If I use the HINTS exam, it will benefit my patients (beliefs about consequences) 
14. If I do not rely on bedside examination for acute vertigo, I will miss a serious 
diagnosis (beliefs about consequences) 
15. Distinguishing central versus peripheral vestibular causes of vertigo is part of my 
responsibility in the ED (social/professional role and identity) 
16. I am optimistic about the benefit of HINTS (optimism/pessimism) 
17. I am optimistic about the benefits of Dix-Hallpike (optimism/pessimism) 
18. I will definitely use HINTS with the next patient with a suspected acute vestibular 
syndrome (intentions) 
19. I will definitely use the Dix-Hallpike with the next patient with suspected BPPV 
(intentions) 
20. I would like to improve my ability to manage acute vertigo (goals) 
21. I have had good experiences with HINTS before (reinforcement) 
22. I have had good experiences with Dix-Hallpike testing before (reinforcement) 
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Thank you for participating. Would you be willing to participate in a 30-minute 
qualitative interview about this subject? Yes/No 
If so, please provide your email here: _____ 
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Thank you for agreeing to be interviewed for this project. The interview will be 
recorded and transcribed, but you will be made anonymous. The results will be 
collated and may be published. This should be a short 20-minute interview.  
 
This is not a test; we are interested in learning the barriers and enablers to 
managing people with acute vertigo in the ED. This is a flow diagram 
illustrating the steps to assessing acute vertigo that we would like to 
implement here (show flow diagram), please take a brief look.  
 
Before we start do you have any questions about the interview? If not, I will 
now start recording.  
 
Please state your job title: 
 
 
Characteristics of Individuals 
 

• How do you currently manage people with acute vertigo? (Knowledge & 
Beliefs about the Intervention) 

• What do you know about the ‘Triage TiTrATE’ (HINTS + Dix-Hallpike) 
intervention or its implementation? (Knowledge & Beliefs about the 
Intervention) 

• Do you think the intervention will be effective in your setting? Why or why not? 
(Knowledge & Beliefs about the Intervention) 

 
Intervention Characteristics 
 

• What kind of information or evidence are you aware of that shows whether the 
intervention will work in your setting? And how does this knowledge affect 
your perception of the intervention? If negative – what kind of supporting 
evidence or proof is needed about the effectiveness of the intervention to get 
staff on board? (Evidence Strength & Quality) 

• Is there a strong need for this intervention? (Why or why not) (Relative 
Advantage / Tension for Change) 

• How complicated is the intervention? Consider number of steps, whether it is 
a clear departure from previous practices, possible misconceptions etc. 
(Complexity) 

• What supports, such as online resources, Apps, toolkits etc, are available to 
help you implement and use the intervention? (Design Quality & Packaging) 

 
Inner Setting 
 

• How would you describe the culture of your ED department? (Culture) 

• To what extent are new ideas embraced and used to make improvements in 
your organization? Can you describe a recent example? (Culture) 

• How do you typically find out about new information, such as new initiatives, 
accomplishments, issues, new staff? (Networks & Communication) 

• When you have a challenging case of vertigo, who are your "go-to" people? 
(Networks & Communication / Leadership Engagement) 
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• What do other clinicians think of the intervention? What is the general level of 
receptivity in your organization to implementing the intervention? 
(Implementation Climate) 

 
Characteristics of Individuals (Part 2) 

• What kind of training do you think you need to implement the intervention? 
Any examples of training already on offer? (Availability of Knowledge & 
Information / Self Efficacy) 
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