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ABSTRACT

Homelessness is associated with significant psychosocial
and health disparities. The rate of epilepsy among

this cohort is eight times greater than that in the

settled population, and the associated morbidity is

higher due to lack of integrated care, difficulties with
treatment adherence, substance abuse and poor social
circumstances. There is a high rate of seizure-related
death in homeless patients. Seizures are one of the most
common neurological cause for emergency department
presentation among this population. The aim of this quality
improvement project was to use a multistakeholder co-
production approach to design a new pathway of care

for homeless patients with epilepsy to improve access

to specialist epilepsy care and to strengthen the links
between hospital and community teams who manage this
population. After several years of observation, stakeholder
engagement and numerous tests of change, we have
created a new care pathway and developed bespoke tools
for primary care providers and for physicians working

in the emergency department to enable them to assess
and manage patients as they present, as well as provide
access to remote epilepsy specialist support.

INTRODUCTION

Homelessness is associated with an increased
mortality and high prevalence of chronic
illnesses and substance use.' * The prevalence
of epilepsy is estimated to be eight times
higher than in the housed population,® and
seizure frequency increases when patients
with epilepsy become homeless.” Seizures are
one of the most common neurological pres-
entation to emergency departments in the
homeless population.® Seizures are less well
controlled in homeless patients than housed
patients with epilepsy for multiple reasons,
including poor access to care, non-adherence,
competing priorities and substance abuse.
Poorly controlled seizures carry a substantial
risk of injury and death.” These factors have
led to a lot of therapeutic nihilism on the part

of care providers in the treatment of hospi-
talised homeless patients with seizures. The
remarkably poor outcomes of epilepsy care
in homeless people in Ireland is highlighted
in work that has shown that in most epilepsy-
associated deaths on the National Drugs and
Alcohol-Related Death Index, there was little
evidence at the time of death of antiepileptic
drugs in the serum of those who died.’

Our epilepsy service is based in one of the
Inner City Dublin Hospitals in Ireland and
provides care to approximately 3000 patients
with epilepsy within a defined geographical
area. This includes a large part of the Dublin
Inner City population, which has a high
prevalence of homelessness, estimated 0.4%
of the population in 2017.” Currently, there
are 4.550 adults officially in homeless emer-
gency accommodation and at least 92 people
sleeping rough in Dublin’s city centre.®

Historically, homeless patients referred
to our service with seizures were difficult to
engage in care. They often present to the
emergency department and leave before
assessment is complete. Prior to our quality
improvement project, all patients (housed
and homeless) who presented with seizures
were managed in our emergency department
through our Integrated Care Pathway (ICP),
which was developed in 2012 and has been
shown to reduce hospital admissions for
seizures.’ This pathway replaced the previous
approach of admitting all patients with
seizures. In the ICP, patients who fulfil certain
criteria are discharged and reviewed by an
epilepsy specialist in an outpatient setting
within 1 month of presentation. However,
it is difficult to provide care to homeless
patients through this pathway because of
difficulties in contacting them to arrange an
outpatient review. Even when we managed to
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contact the patient or their keyworker, they regularly did
not attend (DNA) the scheduled appointment. A 2016
internal audit of homeless patients’ clinic attendance in
our service showed that homeless patients had very high
DNA rates of around 80%. Instead of being seen in the
outpatient setting to manage their epilepsy, these patients
generally re-presented to the emergency department for
acute treatment in the setting of seizures. Our experience
of homeless and other vulnerable patients referred by
community services has been very similar.'’

Initially, we have planned to develop a community
outreach service for homeless patients. This is a model
of care that we have already developed successfully for
patents with intellectual disability in residential care and
has been described as a successful model in providing
neurology care in the community for uninsured patients
in the USA." This has been proven to be more difficult
than expected because the homeless services in Dublin,
like many capital cities, are fragmented and spread across
numerous sites in the city. Furthermore, the patients are
often mobile, drifting across health service jurisdictions,
and their life circumstances change too quickly to be able
to attend regular specialist clinics, even if provided on a
community basis.

In 2017, our service employed a nurse specialist with
dedicated hours for the creation of a homeless epilepsy
service. At the time, we were still trialling outreach clinics
and started virtual consultations with the community
services, but there were no established protocols for the
care of homeless patients with epilepsy and no defined
pathways on how to engage with the community services.
Due to the lack of structure, our efforts to engage with the
patients and the community-based services often proved
futile and unsatisfactory for all parties involved.

It was clear that we were failing to provide care for
one of our most vulnerable patient groups. We needed
to develop an approach that was more tailored to their
needs.

In 2018, we started to engage with the community
services in a more structured way using quality improve-
ment methodology and a multistakeholder co-production
design to develop a care pathway for homeless patients
with seizures, by integrating care between the specialist
service, the hospital and the homeless services in the
community.

METHODS

Over the past 4 years, we have been dedicated to
improving access to epilepsy care for homeless patients in
our service. Figure 1 shows the timeline of audits, stake-
holder engagements, interventions and process measures
from 2016 to 2020.

Our standard yearly audit of our service provision in
2016 showed that regular scheduled outpatient appoint-
ments were not feasible for homeless patients with DNA
rates of 80% in this group. To improve services, an
initial trial of scheduled community outreach clinics and

dedicated nurse-led virtual clinics showed that this inter-
vention was not efficient due to the diversity of the needs
of the patients and the low level of engagement with our
service.

We decided to use a formal quality improvement meth-
odology using multiple Plan-Do-Study-Act (PDSA) tests
of change, in a multistakeholder, coproduction design
which included team members from the epilepsy service,
the inclusion health service of our hospital and primary
care providers for homeless patients. At this time, we did
not yet include homeless patients with epilepsy. From
July 2018, we started systematically collecting data on
all homeless patients referred to our service, including
type of referral, diagnosis and ability to engage with the
patient. These data were used as the baseline data for this
quality improvement project.

Step 1

Established a stakeholder working group which included
community service providers, hospital-based inclusion
health team and epilepsy specialists and discussed strat-
egies which could potentially help to improve care for
homeless patients. Over four meetings, we exchanged
ideas and process mapped the care process, developing
a standard pro forma (online supplemental file 1) with
an intelligent design, simple enough to be used during
a general practitioner (GP) consultation. We initially
trialled this Proforma with a small number of GPs and
patients (PDSA1) and over several trials refined the tool.

Step 2

The tool was rolled it out to all the community GPs
and implemented using another set of tests of change
(PDSA2). The pro formawas used regularly by the commu-
nity services, and we collected data communicating the
information received through the proforma across the
health system. The outcome and plan were created based
on the pro forma information and is uploaded to the
electronic patient record in the hospital, the national
epilepsy patient record and fed back to the community,
where it was uploaded to the community electronic
patient record. We started collecting process measures on
46 patients as part of this PDSA using the optimised tool
and compared them to a similar sized cohort from our
baseline group with whom we had interacted with before
the tool was launched.

Step 3

Up to this point, hospitalised homeless patients
presenting with seizures in our hospital were typically
admitted by general medical services and seen by the
general neurology consultation service. The epilepsy
service agreed to review all consults of homeless hospi-
talised patients presenting with seizures, even when they
were not known to our service and had no diagnosis of
epilepsy. We agreed to send copies of our assessments and
management plans to the community services looking
after the patient instead of hoping that our assessments
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Process:

« Audit of homeless care in our Service:

= 33 homeless patients linked to service

48% had known epilepsy

45 % had in-patient admissions

* 91% nurse telephone triage attem pted

+ 80% DNA Rate of Face-to-Face Appointments

= 14 Patients were linked in with homeless community services

Audit of service provision
for homeles patients with
epilepsy

« Attempt to set up out-reach clinicin the community
« Attempt to set up nurse-led Virtual Clinic for homeless patients

2017

Epilepsy Nurse dedicated
to homeless patients

\

* Setup of stakeholder meetings with epilepsy service and community
homeless services to discuss current care pathways and improvment
options

* Process mapping of patient flow and care pathway

« PDSA Cycle 1: Creation of a paper Seizure-Proforma by Epilepsy Specialists
for General Practiti (GP) for ions in the Several
cycles of testing with small number of clinicians.

STEP 1

Initiation of Quality
Improvement Project

Summer 29018

>

« PDSA Cycle 2: Rolling out of paper Seizure-Proforma to community
homeless services to be used by all GPs and nurse specialists in the
community, when patients present to them.

Proforma reviewed remotely by epilepsy specialists and advise fed back to
community. Further changes made to the proforma in light of
implementation.

STEP 2

Fall 2018 to
Spring 2019

J

* Optimising contact with admitted homeless epilepsy patients

« Using a standard consult format to allow for ongoing in-patient care

+ Informing community services of progress

+ Development of aa standard discharge format with information for
community services

* PDSA Cycle 3: Optimising this format

\

N f

of the
department
« PDSA Cycle 4:
+ Page added to the ICP specifically for homeless patients, similar to the
seizure proforma used in the community
« Detailed questions on the patients living situation and which community
services they usually attend.

for patients tothe

STEP 4

Winter 2019/2020

\

/

« Collection of data for pilot study; 46 patients who have been managed
through one of the new pathways compared to 46 baseline patients

* Remote advise from Epilepsy Specialist uploaded to GP Electronic Patient
Record enabling community services to enact management plans when
patients present to communityservices

\

=

Open access

* No established process for interaction between the services
* Significant im provement process required

/

\

« Virtual Clinic difficult to schedule

+ Telephone interviews not structured enough to get optimal information

* Improved interaction with community services

* Collection of Baseline data

* Design of Quality Improvement Project with multi-stakeholder
involvement

J

» Outcome Stakeholdermeetings: N\

* Poorcommunication between services

* Standard care pathways for housed patients are not suited for homeless
patients

Outcome PDSA Cycle 1:

+ Co-produced intelligent support tool for GPs to make management
decisions on patients and communicate with specialist servicein a
structured way

* Outcome: Proforma well received by community homeless services.
* Process measures such as GP engagement, receiving a diagnosis and

management plan added to the data collection

J

\

* Outcome: Clear lines of communication and accountability for homeless
patients admitted with epilepsy with reliable and standard information for

community GPs

J

\

« Improved ability to advise on patients who present to the emergency
department.

Improved ability to trace patients and cooperate with community services
who are involved in the care of the patients

* Future Directions:

* Direct Service for C
discussion about cases in real time

* GP Case-discussion meetings with training sessions for GPs being
established to further improve communicationand patient care

« Paper versions of the Proforma being adapted for electronic use in the
haespital electronic patient record

to enable

being

e,

:
V
v
5
v

Figure 1 Timeline of processes and outcomes of our quality improvement project between 2016 to 2020. ICP, Integrated Care

Pathway; PDSA, Plan-Do-Study-Act.

would be copied into the general discharge letter. Using
the seizure pro forma to review homeless inpatients with
seizures and communicating the outcomes to the commu-
nity services we set up another PDSA cycle (PDSA 3) to try
and optimise contact with community services for hospi-
talised patients.

Step 4

Once we had established the seizure pro forma and
pathway in the community, we adapted it and integrated
it into the existing ICP for the emergency department
(PDSA 4). When the Proforma is completed by ED
physicians as part of the ED presentation and we receive
the information from the emergency department, a

management plan for the patient is made and the infor-
mation uploaded to the hospital electronic record and
forwarded to the community service providers instead of
booking patients into the usual first seizure clinic. Please
see figure 3 figure 2 for the pathway.

Step 5

As the pathways were operationalised, we audited several
process measures on a pilot cohort of patients. We retro-
spectively reviewed referral information and attempted
interventions for 46 homeless patients who were referred
to us between July 2019 and February 2020. The data
from the cohort were compared with data from a similar
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group of patents referred through our regular pathways
before implementation of the new process.

We collected the patients’ age and gender, epilepsy
diagnosis, type of referral, ability to contact a patient or
communicate a management plan to the primary care
services and for the new cohort we also reviewed, whether
or not we advised changes to the patient’s seizure manage-
ment based on the information we received.

Statistical analysis was performed using the Statistical
Package for the Social Sciences V.230.0 for Windows. Any
differences between cohorts were assessed using Pearson
x” for categorical variables. For table 1, Fisher’s exact test
was used. Mann-Whitney U test and independent t-tests
were used for continuous variables. The Standards for

Hospital

/

«

In-Patient
Consultation

Emergency

Department

All homeless
seizure consults to
be reviewed by
Epilepsy Service

Inclusion health
team can flag

homeless in-
patients with
epilepsy to the
epilepsy service

Epilepsy team

sends the consult

note with
summary and plan
to the community

Homeless Person

Quality Improvement Reporting Excellence guidelines
were used to write this quality improvement report.12

The audit was reviewed and authorised by the audit
committee of St James’s Hospital.

RESULTS

New pathways of care

The development of these new pathways was the result
of several years of deliberative quality improvement work
using multiple tests of change (four PDSA cycles) in a
multistakeholder coproduction process. The result is
captured in the annotated timeline in figure 1, and the
final set of pathways is shown in figure 2. Three bespoke

Community

Primary care service referral

v

Pro-formato be completed by
referrer and emailed to Epilepsy
service

Pro-forma available in Community
Electronic Patient Record

Performa to be reviewed by Epilepsy
Service and six month management plan
made

Write Summary and plan on Hospital
Electronic Patient Record (EPR)
Summary and Plan sent to referral
source / point of contact in the
community

Plan uploaded to Primary Care Electronic Patient Record by points of contact

Primary Care service providers are able to enact plan when patient presents to their
service for any reason
Review dates can be flagged on Primary Care Electronic Patient Record
Follow up seizure Proforma available
Primary care services can contact Epilepsy service via email and phone to discuss
patient management as required

Figure 2 Newly established Clinical Pathways for homeless patients who are referred to our service.
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Table 1 Characteristics, process measures and comparison of two cohorts before and after the development of new

pathways
Baseline New Total
(n=46) (n=46) (n=92) P value
Age
Mean (SE mean) 37 40 39 0.554
Median (range) (21-65) (20-65) (20-65)
Gender, n (%)
Male 34 (74) 36 (78) 70 (76) 0.807
Female 12 (26) 10 (22) 22 (24)
Type of referral, n (%)
Inpatient consult 4(9) 17 (37) 21 (23) 0.000
Primary care 13 (28) 24 (52) 37 (37)
ICP 29 (63) 5(11) 34 (40)
Epilepsy diagnosis, n (%)
New diagnosis 1@) 3(7) 4 (4) 0.000
Established diagnosis 13 (28) 26 (57) 39 (42)
No diagnosis 0 4 (9 4 (4)
Substance-related seizures 3(7) 10 (22) 13 (14)
Unknown 29 (63) 3(7) 32 (35)
Ability contact patient or communicate plan 10 (22) 46 (100) 56 (61) 0.000
Ability to advise on management 12 (26) 46 (100) 58 (63) 0.000
Change to management advised 5 (11) 27 (59) 32 (35) 0.000

ICP, Integrated Care Pathway.

pathways were the overall result of these deliberations,
plans, discussions and small tests of change. The first
pathway allowed for direct and rapid specialist opinion
for homeless patients with seizures in the community;
the second pathway augmented the first pathway for
hospitalised patients to allow direct communication of
the discharge plan across the health system to GPs who
form a network of primary care physicians who provide
free primary care to homeless patients. Finally, we added
a third pathway for the ED physicians to allow for commu-
nication with the specialist team and the community
services.

Pilot study process measures results
Each cohortincluded 46 patients. The characteristics and
process measures and results are summarised in table 1.
The baseline cohort included 34 men and 12 women
whose ages ranged between 21 and 65 years, with a median
of 37 (mean 39). In 64% of the patients, the epilepsy diag-
nosis was not known; 28% of the patients had an estab-
lished diagnosis of epilepsy. Patients had an average of 6.1
emergency room admission in the 12 months prior to this
audit. Sixty-three per cent of the patients were referred
through the ICP. Only 10% of the patients referred
through the ICP were contactable for follow-up. Overall,
13% of the referred patients were contactable.

The two cohorts were comparable in terms of age and
gender. There were more referrals from the emergency

department in the baseline cohort. In the new cohort,
referrals were mostly from the primary care services; the
reason for this imbalance is that we initially only changed
the referral pathway for community referrals and only
once this was established, we extended the strategy to the
emergency department. There were also more patients in
the new cohort that were referred to our service as inpa-
tients because it was part of our strategy to see all home-
less hospitalised patients presenting with seizures directly.

With our old process, referred patients were triaged
via telephone first, and if we were able to contact them,
they were booked to be reviewed in our clinic rather
than extracting the relevant information at the time
of contact and advising on management. The patient
then often did not attend the clinic appointment, so we
were not able to make a management plan for patients
even when we were able to contact them initially. In
the new cohort, using our newly implemented referral
strategies, we were able to communicate a management
plan to the primary care providers for all patients (p
value=0.000)

Through our new strategy, we were able to find out
enough information on the patient’s history to be able
to establish a diagnosis in 74% of patients compared with
38% of patients in the baseline cohort (p value=0.000).
In 59% of the patients, we did advise a change to their
seizure management, which showed that most of the
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patients were suboptimally managed and benefitted from
expert input.

Itis too early to measure the outcomes such as improved
seizure control and reduced presentation to the emer-
gency department for these patients, but we are planning
to evaluate these outcomes in the coming years.

Patients and the public were not directly involved in the
quality improvement project because the reason for its
initiation was that we failed to reach out to our home-
less patients. In our standard care pathways, they missed
appointments most of the time and we were not able to
make contact with them. This was the reason for initiating
this project and for engaging with the charity run commu-
nity GPs who have a direct relationship with the homeless
people in Dublin. Through the project, we were able to
strengthen the relationship with the community and are
able to support the community services who are directly
involved. We are planning to directly involve homeless
patients with epilepsy in the Dublin Inner service in
future projects because through this quality improvement
project we have found ways to engage with them directly.

DISCUSSION

In his book 52 Ways to Help Homeless People,"> Grey Temple
introduces his solutions with the following observation:
‘Not all of these solutions are easy. Some of them are time
consuming. Others require enlisting the efforts of other
people who may or may not pay attention on the first pass.
Many of them will result in emotional upheaval, mostly
yours. Nevertheless, they are within your grasp. People
like you have done every one of them. You don't need
to be smart, rich, religious, expert, or especially brave.
Yet, they will matter to people’. This paragraph has been
highly motivating for our project. The formal structure
of a quality improvement project often appeared chaotic
and freewheeling at times. However, we believe that the
story of this process is compelling, and the preliminary
result has been an elegant set of bespoke pathways that
have great potential to alter the care of this vulnerable
group of patients for the better.

The prevalence of chronic health problems is high
among homeless people.'* Epilepsy is a common chronic
condition, more common than in housed people.”
Seizures frequently lead to ED admissions in home-
less patients,' and poorly controlled seizures increase
mortality and morbidity in these patients.” Homeless
patients face many barriers in accessing appropriate
healthcare.”” The whole process induces feelings of
helplessness in specialist teams who are charged with
providing diagnostic and therapeutic advice.

Different strategies have been proposed to improve
access to healthcare for homeless patients. Supportive
housing and case managementstrategies have been shown
to be beneficial.'® Understandably, strategies to improve
access to care are focused on access to primary care.'” '®
However, as a specialist service, we had no direct access
to these interventions which are focused on improving

social circumstances and are typically facilitated by the
community homeless services. We needed to find a way
to support the primary care community-based homeless
services with our specialist knowledge to enable them to
manage patients’ seizures.

Four years ago, we set out to try to improve access
to specialist epilepsy care for homeless patients with
seizures and this process is ongoing. In this article, we are
providing an interim report on the process of developing
new care pathways using a multistakeholder coproduc-
tion quality improvement design. We also report some
preliminary process measures highlighting the barriers
and facilitators of the current design.

We have described in detail the process of developing
and implementing a set of pathways to enable primary
care physicians to assess patients’ seizures and allow us to
remotely advise on patient care. The new pathways were
established through multiple PDSA cycles which were
built on to another to improve the processes. The formal
reporting structures to capture the individual PDSA
cycles would have exceeded the scope of this report, but
the method was vital to structuring and evaluating the
changes that were made to the service provision.

The pathways allow for dissemination of clinical infor-
mation across different health jurisdictions to account for
the often fragmented care these patients receive. Finally,
we have integrated information gathering on this group
of patients into our ICP in the emergency room so that
this forms the basis of early referral to our services and
those of inclusion health.

Our new strategy to engage with homeless patients has
improved our ability to advise on epilepsy care signifi-
cantly. The initiative has been very positively received by
our primary care colleagues. Our project has helped to
improve communication between our specialist service
and the community services, and we have been able to
develop a more reliable follow-up pathway for patients
that we were unable to engage with beforehand. The
strategy helps to improve communication between
services and helps to integrate care.

LIMITATIONS

The strategy has only been implemented fully over the
past year, so it is too early to establish whether outcome
measures such as seizure control, emergency room visits
or medication compliance can be improved with these
pathways. We are prospectively following such outcomes
and will report in due course.

The data that we collected did not lend itself to display
as run charts, which makes it more difficult to interpret
if the significant changes we found in our pilot data are
truly a sign of an improvement in service delivery quality.
The new changes we made were so simple that they are
reflected as binary data—‘able to make a diagnosis’
(yes/no) and ‘advise on treatment’ (yes/no). However,
making a positive diagnosis of epilepsy in patients who we
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were not able to interact with at all is a first step towards
treating their epilepsy and reducing their risk of seizures.

We are currently recording further data, such as the
new referrals and follow-up reviews of known patients per
month, the number of emergency room presentations
per month as well as inpatient admissions for seizures to
continue to monitor if our processes are improving the
care quality and are planning to report on this in due
course.

One important weakness of the design process of the
current pathways has been the lack of patients from the
homeless group as part of the codesign process. There
have been a number of informal discussions with patients,
but they were not part of the initial coproduction process.
It is our intention to refine the pathways with focus
groups from this population. There are obvious difficul-
ties recruiting such patients even in normal times but
especially since the lockdowns and face-to-face restric-
tions that have been in place since the global COVID-19
pandemic.

CONCLUSION

This article describes the journey undertaken by a group
of healthcare professionals in the quest to improve care
for a vulnerable population of citizens. The development
of the pathway was conceived and conducted as a copro-
duced quality improvement project over 4 years and
has resulted in an elegant process for interacting with,
delivering specialist advice on and improving care for
homeless patients with epilepsy. Initial process measures
are encouraging, and there is widespread support across
the stakeholders for the pathways. Engagement with the
patient group for pathway refinement will be important
as will prospective measurement of outcome variables,
and these will form the basis of a further report.

One thing that we have learnt is that for a specialist
service that wants to improve access to care for home-
less patients, making yourself remotely accessible to
the primary care providing services and improving and
standardising interservice communication structures are
an efficient way to improve the quality of specialist care
homeless patients receive.

We believe this work is generalisable to other services
managing chronic diseases in homeless patients. Our pro
forma is currently being adapted by other chronic disease
management services in our hospital. We believe the pro
forma can easily be adapted by other hospitals, in other
countries and for other conditions.
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