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Abstract

Background: Specialist multi-disciplinary care improves outcomes of Adult Congenital Heart Disease (ACHD)
patients. Following the NHS England Congenital Heart Disease standards review, the aim is to deliver high quality,
patient-centred, care closer to patients’ homes. Cardiac investigations performed on the same day of outpatient
appointments reduce the non-attendance rates. This young cohort of patients, benefits from comprehensive
multi-disciplinary management. We developed a Patient Questionnaire across our West Midlands ACHD network
to measure patient experience.

Methods: Patient questionnaires were distributed to patients attending outpatient clinics in all 8 Outreach Centres
and the Level 1 ACHD Centre (University Hospitals Birmingham).

Results: 71 males (55%) and 59 females (45%), median age range 25–34 years old (range between 16 and 75 years
old), returned the questionnaires (n = 130).
Most patients travelled less than one hour to hospital (93%, n = 120) and less than 20 miles (86%, n = 99). The mean
travel distance was 14 ± 12.3 miles (range 1 to 160 miles), with Level 1 ACHD Centre patients travelling a significantly
longer distance (mean 29.6 ± 44 miles) compared to the local Outreach Centres (mean 11.3 ± 9 miles, p = 0.0037).
There was a wide variability in the provision of parking, although most patients found the appointment time and
location convenient (91%, n = 117 and 95%, n = 121 respectively).
There was also marked variation in the number of electrocardiograms (19–100%) and echocardiograms (0–60%)
performed on the same day as their clinic appointment.
Most patients felt they were given enough information regarding their condition (85%, n = 98), with no significant
differences between the centres (p = 0.24).

Conclusion: To our knowledge, this is the first questionnaire-based study assessing patient experience within the NHS
ACHD Outreach network with significantly reduced travel times and maintained high patient satisfaction. There was a
wide variation in investigations performed and patient information leaflets provided. Standardisation of services is
required at all centres to ensure equity of care, with Specialist Nurses’ input and more availability of tests on the day of
clinic appointments in all centres.
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Background
Congenital heart defects are the most common birth de-
fects [1]. Current estimates suggest congenital heart dis-
ease (CHD) prevalence worldwide of 9 per 1000 live
births (in Europe 8.2 in 1000 live births) [1], correspond-
ing to 1.35 million babies born with some form of CHD
each year. Current advances in surgical and interven-
tional procedures have dramatically improved the out-
look for CHD patients such that the majority (> 95%) are
now expected to survive into adulthood [2, 3]. This has
led to rapidly increasing new cohorts of adult survivors
with CHD [4] and a significant increase in the number
of patients with simple and complex adult congenital
heart disease (ACHD) presenting to the Emergency
Departments [5], admitted to hospital [6] or undergoing
a pregnancy [7]. A large proportion of patients continue
to require surgical and interventional procedures during
adult life [8, 9], as well as arrhythmia management [10],
advanced therapies and transplantation [11]. Most require
lifelong advice and follow up by an ACHD Specialist.
Specialist care of patients with ACHD in multi-discip-

linary tertiary care centres has been shown to improve
outcomes and is recommended by international guide-
lines [12–15]. In the United Kingdom, The NHS England
Congenital Heart Disease standards of care [16] were de-
veloped, which are based on the principle of a network
model. These aim to deliver high quality, safe and effect-
ive services as locally as possible, with agreed pathways
and protocols for referrals and follow up of these pa-
tients. The Network Care Levels include: Level 1:
Specialist ACHD Surgical Centres, Level 2: Specialist
ACHD Centres and Level 3: Local ACHD Centres.
In accordance with the NHS England CHD standards

of care, our outreach network aims to deliver this in the
West Midlands, United Kingdom. Improving available
local cardiac expertise is vital, as local hospitals are often
the first port of call for these patients when they become
unwell. Patients with simple and complex ACHD are
likely to present to local Emergency Departments with
acute medical emergencies [17]. We have developed this
service by providing network training days for the physi-
cians and nursing staff involved in the care of the ACHD
patients, as well as local professional training and
support of specialist nurses, echocardiographers and
nursing staff.
By providing local services closer to patients’ homes,

patient ‘Do Not Attend’ (DNA) rates to outpatient
clinics are reduced, which is associated with better sur-
vival [18]. Previous work has shown patients are more
likely to attend their outpatient appointment when they
have an investigation, such as an echocardiogram or
pacemaker interrogation, scheduled on the same day
[18]. By coordinating services to involve multiple tests
on the same day and improving communication to

increase attendance, we hope, patient outcomes will be
improved.
We developed a Patient Questionnaire across our

ACHD network in West Midlands to measure patient
experience and satisfaction across the network.

Methods
The West Midlands ACHD Network consists of the
Level 1 ACHD Centre (University Hospital Birmingham)
as the “hub” which provides all specialist ACHD ser-
vices, including ACHD surgery and interventional car-
diac catheterisation. The Level 1 Centre works in close
collaboration with the rest of ACHD Centres, which are
in the process of achieving level 2 and 3 status. Outreach
outpatient clinics are run in the Local ACHD Centres
with variable frequency depending on need (4–12 per
year), in the presence of a Specialist Consultant from the
Level 1 ACHD Centre.
Anonymous patient questionnaires (see Fig. 1) were

distributed to patients reviewed in all eight (8) out-
patient Outreach ACHD clinics and outpatient clinics at
the Level 1 ACHD Centre in Birmingham.
The questions included information on demographics,

travel to appointments, distance travelled and journey
time, car parking and public transport and whether the
location was convenient. They were also asked whether
they were reviewed by an ACHD Specialist Nurse, which
investigations were performed on the same day and if
they were provided with information regarding their
condition and appropriate patient information leaflets.
Most questions were structured as a multiple-choice an-
swer or a yes/no answer, in order to facilitate quick and
easy to fill answers.

Ethical statement
The questionnaire was approved by our hospitals’ pa-
tient experience service, in order to ensure the questions
were clear, understandable, culturally sensitive and had
taken into account any special needs of the patients.
Patients were informed of the rationale and voluntary
nature of the questionnaire and the anonymity of their
responses.

Statistical analysis
For each question, descriptive statistics were used to de-
termine the number of responses and proportions. Data
was expressed either as mean with standard deviation or
median with inter-quartile range. Categorical variables
are presented as absolute numbers and percentages.
Unpaired t-test was used for statistical analysis and
probability values < 0.05 were considered significant. All
analyses were performed with the use of SPSS Statistics
(version 25).
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Fig. 1 Example of anonymised patient experience questionnaire which was distributed to patients in ACHD outpatient clinics
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Results
Patient questionnaires were distributed to all patients
seen in all eight outreach outpatient clinics and out-
patient clinics at the Level 1 ACHD Centre over a period
of 5 months, between May and August 2017. One hun-
dred thirty questionnaires were returned. Data were ana-
lysed only from the information filled by patients in the
returned questionnaires.
Seventy-one males (55%) and 59 females (45%), with age

range between 16 and 75 years old (median age range 25
to 34 years old) returned the questionnaires. The majority
of patients were of White British ethnic group (92%, n =
117), followed by Indian or Pakistani group (5%, n = 6),
with only two patients being of Black British (1%, n = 1) or
European background (1%, n = 1) (Table 1).
The majority of patients (67%, n = 87) travelled to their

appointment with their own car, either alone (36%, n =
46) or with a member of their family (44%, n = 56). Most
patients travelled less than 1 h to hospital (93%, n = 120)
and less than 20 miles (86%, n = 99). The average travel
distance that patients had to travel to their appointment
was 14 ± 12.3 miles (median 10 miles, range 1 to
160 miles). Patients attending Level 1 ACHD Centre
appointments travelled a significantly longer distance
(mean 29.6 ± 44 miles, median 13 miles, range 1 to
160 miles) compared to the Outreach Centres (mean
11.3 ± 9 miles, median 8.3 miles, range 0.5 to 50 miles)
(95% CI 6.1 to 30.4, p = 0.0037) (Table 2).
26% (n = 7) of patients who attended the Level 1

Centre used public transport, in comparison to only 6%
(total n = 8) of patients attending the other centres. Pa-
tients experienced issues with parking in all centres:
mainly long queues or inadequate parking spaces. Almost
all patients found the appointment time and location con-
venient (91%, n = 117 and 95%, n = 121, respectively).
Electrocardiograms (ECGs) were performed in 71% (n

= 92) of patients attending any ACHD Centre but there
was large variation between centres (19–100%). Only a
small number of patients had an echocardiogram on the
same day as clinic (0–60%) and only one pacemaker in-
terrogation was performed on the same day in the sam-
pled population. 88% (n = 21) of patients who attended
clinics at the level 1 ACHD Centre (University Hospital
Birmingham) had an ECG performed on the day com-
pared to 73% (n = 71) in the Outreach Centres (p = 0.21),
and 25% (n = 6) of patients had an echocardiogram per-
formed at the level 1 ACHD Centre, compared to 21%
(n = 23) in the Outreach Centres (p = 0.63).
The majority of patients felt they were given sufficient

information about their condition (85%, n = 98), with no
significant differences between the centres (p = 0.24).
However, only 19% (n = 22) reported being provided
with patient information leaflets and only 69% (n = 80)
reported knowing how to contact the ACHD team,

despite contact information cards being available in all
locations. There was no statistically significant difference
between the Level 1 and the local centres (p = 0.21).
There were differences in perceived review by an

ACHD Specialist Nurse during their appointment (21–
80%), with potential confusion between outpatient clinic
nurses and ACHD specialist Nurses, highlighting the
need for wider availability and also further education on
the role and expertise of Specialist ACHD nurses.

Discussion
The NHS England CHD standards [16] specify that
ACHD networks should work to improve life expectancy
and quality of life for adults with CHD, via ‘the develop-
ment of Congenital Heart Networks. Each ACHD net-
work should deliver a standardised model of care which
meets national service standards, ‘systematically measur-
ing and acting upon patient experience and satisfaction
and contributing to patient surveys where they exist’.
Our aim was to measure patient experience across our
network and ensure high standards of care are main-
tained as well as further developing and improving this
service.
Questionnaires are commonly used in everyday clinical

practice, both in primary [19, 20] and secondary care
[21, 22], e.g. in the assessment of cancer services [23, 24].
It has been widely recognised that patients’ perspectives
on their care and experience are essential in achieving
high quality care [25]. Direct feedback from patients is
considered the best way to measure the quality of their ex-
periences [26]. In Cardiology there has been a growing
emphasis in quality measures aimed at improving quality
of care [27, 28]. Although there are increasing attempts to
standardise metrics of care and outcomes in congenital
heart disease [29, 30], there are scarce data on the ACHD
population.
Our cohort consists of relatively young patients who

are largely working and/or looking after young families
[31]. Thus, providing high quality services local to pa-
tients’ workplace and domestic life is important in opti-
mising patient compliance, minimising DNA rates and
improving long-term follow up and engagement in
healthcare [32]. By delivering services and outpatient ap-
pointments locally, we found that the average distance
to hospital and travelling times are significantly reduced.
The median travel distance to attend an outpatient clinic
at all centres was 10 miles and to attend a level 1 ACHD
centre was 13 miles (see Table 2). This is lower than
contemporary published data from another UK centre,
by Kempny et al. who reported a median travel distance
of 26.8 miles [18]. Patients attending Level 1 ACHD
Centre appointments travelled a significantly longer dis-
tance (mean 29.6 ± 44 miles) compared to the Outreach
Centres (mean 11.3 ± 9 miles), reflecting local geography
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of the West Midlands network but is of similar distance
to Kempny et al. [18] who report another two ACHD
Centres in their immediate catchment area.
A number of patients had additional tests performed

the same day of their clinic appointment, such as ECG
and echocardiograms, to enable appropriate comprehen-
sive review of the patients, but also hopefully to improve
attendance rates [18]. However, there was a large vari-
ation in the number of investigations performed, with
ECG performed in only 19% of patients in one centre
and no echocardiograms in another. To optimise patient
care, it is important that all the centres provide all high
quality services, with echocardiographers holding or
working towards European Association of Cardiovascular
Imaging (EACVI) CHD transthoracic echocardiography
accreditation and highly trained cardiac physiologists to
perform pacemaker, intracardiac defibrillator and implant-
able loop recorder device interrogations, with ongoing
support from the Level 1 Centre.
Although a high proportion of patients (85%) reported

that they were given enough information about their
condition, only 19% reported being provided with a pa-
tient information leaflet (Somerville Foundation leaflets)
and only 69% recalled how to contact the ACHD team,
highlighting the need for ongoing Specialist ACHD
nurse input in all centres. ACHD Specialist nurses hold
a key role within the multi-disciplinary ACHD team and
form a crucial part of the care provided to these pa-
tients, as set out in the CHD standards [33–35].
As the population of adults with congenital heart dis-

ease increases, there has been an increase in emergency
department attendances and hospital admissions [5].
These patients are also likely to undergo pregnancies

and thus benefit from local care with specialist obstetric
and midwifery input and in some cases delivery closer to
home. In other cases, patients may need close monitor-
ing of their blood tests, including international normal-
ised ratio (INR) test in an anticoagulation clinic or
require palliative care services and thus should have ac-
cess to local resources.
A network model of services in different hospitals and

areas local to these patients, allowing patient access to
services closer to home, benefits both patients and also
the local framework of healthcare workers. By increasing
the exposure of local teams to patients with complex
ACHD diseases, they are more equipped in managing
these patients when they present to their local Emer-
gency Department. They also start to gain patients’ and
their families’ confidence in providing them with high
quality treatment in their local hospitals.
Our aim across our ACHD network is to develop a

consistent, coherent system and availability of services,
in order to provide a standardised model of care in all
outreach centres, as defined by the NHS England CHD
standards [16]. With the ongoing training of CHD-trained
echocardiographers and specialist pacing physiologists, we
aim to reduce the variation between centres on investiga-
tions performed at the same day of patients’ outpatient
clinic appointment and provide similar high quality ser-
vices across all centres. In order to provide resilient 24/7
care, we aim to develop the training of local Cardiologists,
Obstetricians, Emergency Department doctors and nurs-
ing staff via our Network meetings, Specialist Registrar
and Nursing training days and weekly multi-disciplinary
meetings, to ensure our patients’ care consistently meets
the standards of care throughout the West Midlands.

Table 2 Mean travel in miles of patients attending the outpatient clinics

Travel (miles)

Mean Median Range SD

University Hospital Birmingham 29.6 13 (2–160) 44.0

Royal Wolverhampton NHS Trust 6.0 3 (1–20) 5.9

Royal Stoke Hospital 12.5 12 (2–30) 8.8

University Hospital Coventry 12.6 9.5 (2–50) 11.2

Warwick Hospital 5.8 5.5 (2–10) 3.5

Worcester Royal Hospital 11.3 9 (1–25) 8.0

Princess Royal Hospital, Telford 8.9 10 (2–20) 6.3

Royal Shrewsbury Hospital 12.2 12 (2–20) 8.8

Hereford County Hospital 9.8 5.5 (0.5–30) 10.5

All 14.0 10 (0.5–160) 12.3

Mean travel Median travel Range SD

University Hospital Birmingham 29.6 13 (2–160) 44.04

All other hospitals 11.3 8.5 (0.5–50) 9.03

(SD standard deviation)
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Limitations
The number of questionnaires collected is small (ap-
proximately 2% of our ACHD patients) which may limit
some of the conclusions. The majority of patients were
white British ethnic group which limits the ethnic diver-
sity of our study population. In addition, we have not
collected any data on socioeconomic status, disease se-
verity or DNA rates and further studies are warranted to
assess these.

Conclusions
To the best of our knowledge, this is the first survey-based
study assessing patient experience within the NHSE
ACHD Outreach network.
Our findings show that the development of ACHD

Network Outreach clinics to facilitate services and ap-
pointments closer to patients’ homes, travel times are
significantly reduced and high patient satisfaction is
preserved. There is variation in patient care, including
investigations performed on the clinic day, patient infor-
mation leaflets and specialist nurse input. Standardisation
of protocols for the “spoke” centres is recommended to
ensure equity for all patients. Availability of investigations
on the same day as clinic should be improved throughout
the network.
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