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ABSTRACT

Objectives Frequent use of emergency departments (EDs)
places a considerable burden on healthcare systems.
Although frequent attenders are known to have complex
physical, mental health and social needs, national-

level evidence on their characteristics and patterns of
attendance remains limited. This study aimed to provide
a comprehensive, population-level description of frequent
ED attendance in England, with a focus on age-based
subgroups.

Design Retrospective cohort study.

Setting EDs in England via the Hospital Episode Statistics
and the Emergency Care Dataset data linked with primary
care prescribing and mortality data, between March 2016
and March 2021.

Participants The dataset received from National Health
Service Digital contained approximately 150 million ED
attendances by 30 million adult (>18 years) patients

over the time period April 2016 to March 2021. A random
sample of 5 million people was used for this analysis.
Outcome measures The primary outcome was the
number of attendances in each financial year by frequent
attenders compared with the remaining patients, split

by age bands. Patients were classified as frequent
attenders if they had >5 or >10 ED attendances within a
rolling 12-month period. Secondary outcomes included
demographic, diagnostic and prescribing characteristics,
as well as the number of different ED sites visited.
Results A Gaussian mixture model was used to identify
age-based subgroups. Descriptive statistics were used

to summarise key features; 95% Cls were reported
where applicable. Among 3.91 million unique adult ED
attenders, there were 8.7 million attendances. Of these,
222 160 individuals (5.7%) had >5 attendances in a year,
accounting for 12.6% of total attendances. A trimodal
age distribution was identified, with three distinct peaks
corresponding to ages 18-34, 35-64 and 65+. Frequent
attenders were more likely to live in deprived areas and
have a history of psychotropic or analgesic prescribing.
Mental health diagnoses and polypharmacy were
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= Use of long-term national-scale data from NHS
England, which ensured our sample was represen-
tative of the whole of England rather than a specific
locality.

= Clear evidence of age-related patterns in frequent
attendance, which are not adequately explored in
the literature to date.

= Employed a sensitivity analysis, using two defini-
tions of frequent attendance (with 5+ or 10+visits
within a year) both of which are in common use.

= Electronic healthcare records have some data qual-
ity issues, for example, the number of diagnoses re-
corded as ‘Findings not elsewhere classified’ which
may impact the generalisability of results.

particularly common in the younger and middle-aged
groups. Multisite attendance was uncommon, with over
80% of frequent attenders using only one ED site annually.
Gonclusions This national analysis reveals a trimodal age
pattern among frequent ED attenders, with differing clinical
and socio-demographic profiles across age groups. These
findings highlight the need for age-tailored approaches

to managing high-intensity ED use and inform targeted
service development.

INTRODUCTION
It is well known that a small proportion of
patients account for a large proportion of
acute emergency department (ED) atten-
dances.! One recent UK-based study found
9.5% of attenders accounted for nearly half
of all ED attendances in England over a
12-month period (2016-2017).

The threshold for defining frequent atten-
dance varies across studies, ranging from 3
to 12 attendances per annum.” Five or more
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attendances per annum identify a group of patients
whose repeated attendance is unlikely to be simply due
to chance’ and is recommended as a standard threshold
for research in this area.* 10 or more attendances per
year identify a group with high intensity attendance and
is used clinically in the UK in some areas.

Frequent attenders comprise a complex group with
heterogeneous presentations and a range of physical,
mental health and social problems.' © While frequent
attendance appears relatively stable at the population level
(eg, of a city or ED), patterns of attendance vary markedly
within individuals, with periods of high levels of atten-
dance and periods of lower attendance rates.” ® In addi-
tion, it is unclear whether frequent attendance involves
one ED or attendance at several different EDs,9 19 which
would make identification of individuals and any kind of
intervention more challenging.

Four recent systematic reviews have examined ED
frequent attendance,' *®'" but aggregation of data across
studies and comparison between studies are challenging
because of differences in healthcare systems, scope of
the study (local or multisite) population size and thresh-
olds for defining frequent attendance. Although there
is a general consensus that frequent attendance is asso-
ciated with multimorbidity and social adversity, there is
less agreement when describing frequent attender demo-
graphics. Gender, ethnicity and age distributions vary
across studies, and there may be important differences
between frequent attenders of different ages: elderly
patients may be attending because of a chronic illness
and complex multimorbidity,'* '* while younger people
may have different reasons for attendance.' **

The aim of this study was to undertake a comprehensive
descriptive analysis of frequent attendance in England
using nationally representative data, with a threshold of
both 5 and 10 visits between 2017 and 2020. To our knowl-
edge, this is the first time that this population has been
characterised at the national level over a sustained time
period—previous work focused on 1 year (2016-2017).2
Our specific objectives were to: (1) define age bands for
analysis of frequent attendance to aid further under-
standing, (2) provide descriptive statistics for frequent
attendance within different age bands at the national
level and (3) investigate whether frequent attendance
often involves multiple secondary care sites.

METHODS

Study design

Retrospective cohort study using routine administrative
data from NHS England.

Data sources

The source of data for this project was the Hospital
Episode Statistics (HES) database,'® which is a curated
dataset controlled by NHS England consisting of data
from all hospitals in England. Within HES, there are
different datasets that focus on ED, inpatient, outpatient,

critical care and maternity services. Patients can opt
out of their inclusion in these datasets which are made
available for the purposes beyond care, and 5.6% of the
country choose to do s0.'® This study analysed ED atten-
dances from the HES Accident & Emergency (A&E)
dataset and the Emergency Care Dataset (ECDS) for the
period comprising March 2016 to March 2021. Linked
hospital admissions data from the HES Admitted Patient
Care dataset, mortality statistics from the Office for
National Statistics'” dataset and primary care prescribing
data (between 2019 and 2021 inclusive) from the English
Prescribing Dataset were also used in this study.'® The
English Prescribing Dataset contains detailed informa-
tion on prescriptions issued in England. Data are avail-
able from 2014 and are updated on a monthly basis.

Data extraction

The dataset received from National Health Service
(NHS) Digital contained approximately 150 million ED
attendances by 30 million patients over the time period
April 2016 to March 2021. Each attendance was linked
by pseudonymised patient ID and fiscal year with demo-
graphic information including age, sex, ethnicity and
Index of Multiple Deprivation (IMD)."” The English IMD
is the official measure of relative deprivation for small
areas in England and ranks every small area in England
from 1 (most deprived area) to 32 844 (least deprived
area). Deprivation quintiles are calculated by ranking the
32 844 small areas in England from most deprived to least
deprived and dividing them into five equal groups.

Linked dataincluding information for patients admitted
to a hospital following an ED attendance, the patient’s
date of death (if applicable) and whether the patient was
prescribed analgesics (non-opioid and opioid) and/or
mental health related drugs (anti-depressants, psychotic,
hypnotics and anxiolytics) in a primary care setting within
90 days prior to an ED attendance. A fully random sample
of 5 million people was extracted for the subsequent pre-
processing and analysis.

For the primary analysis, we used data from the three
fiscal years 2017-2018, 2018-2019 and 2019-2020. Data
from 2016 to 2017 was described but was omitted from
further data analysis due to the definition of frequent
use requiring one full year of follow-up (described in
more detail below). Data from the year 2020-2021 was
omitted due to the impact of the COVID-19 pandemic
that dramatically changed attendance behaviour.*"

Frequent attender status definition

ED attendances made in the study period were initially
grouped by patient and sorted by arrival date, and dedupli-
cated using HES episode IDs. For each attendance, we then
applied the criterion of whether that patient had made four
or more attendances in the previous 364 days (ie, at that
point in time, the patient had made five or more attendances
in the current 365-day period). Patients whose attendance
met this criterion were coded as a current frequent attender
(CFA) at a threshold of 5 attendances (CFAbB). This status
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was recalculated at every attendance, meaning it is possible
for people to have multiple episodes occurring on the same
day in rare cases. However, we also defined an ‘ever frequent
attender’ (EFAb) for a patient who had ever met the CFAb
criteria on a previous visit. These two frequent attendance
measures were also calculated using a threshold of 10+atten-
dances in the current 365-day period (CFA10 and EFA10).

Reasons for attendance

Primary reasons for attendance were extracted from the
HES, A&E and ECDS datasets. However, as the coding
system of primary diagnoses differed across the data-
sets, hospitals and years, diagnoses were grouped into 14
major categories based on the Elixhauser Comorbidity
Index*" with additional detail on psychiatric diagnoses.
These groupings were derived via clinical consensus (see
online supplemental appendix A). In addition to primary
reason for attendance, HES allows for 12 possible diag-
noses for each attendance.

Prescriptions

These were used as a proxy for either chronic painful condi-
tions or current mental health problems which have been
shown to be common in frequent attenders® * but can be
difficult to identify from diagnostic codes. At each attendance,
the English Prescribing Dataset'® was used to determine
whether patients had been prescribed some form of psycho-
tropic drug using the British National Formulary (BNF),**
which is a UK pharmaceutical reference book that contains
a wide spectrum of information and advice on prescribing
and pharmacology for all medicines available on the UK
NHS. Psychotropic drugs were grouped into the following
BNF categories: hypnotics (BNF 4.1); anti-psychotics (BNF
4.2); anti-depressants (BNF 4.3) and analgesic drugs into
the following BNF categories: non-opioid analgesics (BNF
4.7.1); opioid analgesics (BNF 4.7.2); or non-steroidal anti-
inflammatory drugs (BNF 10.1). Prescriptions in the dataset
are captured using dm+d codes (a subset of SNOMED-CT
((Systematized Nomenclature of Medicine - Clinical
Terms)) and were converted to BNF sub-subchapters using
the National Health Service Business Authority mapping file
(August 2024 version).

Statistical analysis

Frequent attender age classification

As the reasons for frequent attendance are likely to vary
with patient age, we used a data-driven approach to set
age bands for subgroups. Visualisation of the age distri-
bution of patients meeting the CFA5 criteria showed
three distinct peaks. We then derived the cut-points of
these three categories using a Gaussian mixture model
(GMM)—permitting estimates of the mean, SD and
probabilistic weights associated with three Gaussian
distributions. Age was taken at a frequent attender’s
first attendance and GMM parameters derived using an
expectation maximisation algorithm with the ‘mclust’
package in R V.4.4.0. The two intersection points of the
overlapping Gaussian distributions were presented to

clinicians to determine three clinically meaningful age
categories: 18-34, 35-64 and 65+. This GMM method was
repeated using two thresholds of frequent attendance (5+
and l0+attendances in the previous year, respectively)
with the same age bands occurring in all cases; see online
supplemental appendix B for details.

Frequent attender cohort characteristics

Descriptive statistics were used to provide a summary of
ED attendance characteristics, patient demographics,
reason for attendance and the medications prescribed via
primary care. The attendances were split across various
dimensions to give different perspectives on the dataset.
In particular, we split across fiscal years, age groupings
and the CFA5/10 and EFA5/10 cohorts. Note that, due
to the extremely large samples used within this paper, we
have refrained from including p values for comparisons:
on this scale, any difference between groups produces
small p values which detract from assessing the actual size
and clinical relevance of group differences. There has
been criticism and controversy around this issue recently,
summarised well by Imbens.”

Patient and public involvement

Patient and public involvement (PPI) forms a pivotal
component of the Frequent Users of Emergency Depart-
ments project with regular PPI meetings conducted to
both steer research objectives and disseminate research
findings. Patients were involved in the design and
conduct of this research. The findings of this study were
disseminated to the PPI reference group of the research
programme on the 12 December 2024 as part of the
project.

RESULTS

Overview

Table 1 summarises the attendance features and charac-
teristics. 8 707 417 total ED attendances were recorded
for the 3.91 million patients. Of all ED attendances,
12.63% were made by CFAb, 3.71% were made by CFA10.
If we instead focus on people ever having frequent atten-
dance: 15.95% were made by EFA5, 4.72% were made by
EFA10. This demonstrates the scale of the issue—with
a sizeable portion of the ED workload being generated
by frequent attendance. Splitting the data into the fiscal
years (April to March), the mean number of atten-
dances by patients per year in these groups was CFAb 3.4
(SD=4.81), CFA10 7.2 (SD=10.2), EFA5 3.2 (SD=4.35)
and EFA10 6.8 (SD=9.13). There was a small increase in
both the proportion of frequent attenders (CFA5 and
CFAI0) year on year and the total proportion of atten-
dances made by the CFA5 and CFA10 groups. Table 1 also
includes the number of different EDs visited by patients.
Frequent attendance is more likely to involve more than
one ED than non-frequent attendance (online supple-
mental appendix table C), but there were surprisingly few
multisite attendances. For all attenders, approximately
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Table 1 Attender and attendance features and characteristics

Overall (2017-2019) 2017-2018 2018-2019 2019-2020

Number of attenders (unique IDs) n % n % n % n %

All attenders 3907 624 1766 462 1844 676 1835 379

CFA5 222 160 5.69 94 892 5.37 102 041 5.53 106 325 5.79

CFA10 28 936 0.74 13133 0.74 14156 0.77 14614 0.80

Current burst attenders 647 667 16.57 235 498 13.33 249 732 13.54 249 086 13.57

EFA5 233733 5.98 102 819 5.82 135871 7.37 161268 8.79

EFA10 30 142 0.77 14 072 0.80 19287 1.05 23360 1.27

Ever burst attender 748 507 19.2 310412 18 386 632 21 438 372 24
Attendance categories n % n % n % n %

Total attendances 8 707 417 2 805 493 2961 008 2940916

CFA5 1021473 12.63 320 156 11.4 346 878 11.7 354 439 12.1

CFA10 300 420 3.71 94 815 3.4 102 652 88 102 953 85

Current burst attender 1999845 24.72 639 648 22.8 681900 23 678 297 23.1

EFA5 1290302 15.95 352 539 12.6 442763 15 495 000 16.8

EFA10 382 033 4.72 105 590 3.8 131 995 4.5 144 448 4.9

Ever burst attender 3094 556 38.26 899 403 32.1 1058862 35.8 1136291 38.6
Attendances per-person per year m m SD m SD m SD

All 1.60 1.59 1.58 1.61 1.59 1.60 1.56

CFA5 337 3.37 4.96 3.40 4.84 3.33 4.64

CFA10 717 7.22 10.64 7.25 10.19 7.04 9.80

EFA5 3.25 3.43 4.78 3.26 4.32 3.07 3.94

EFA10 6.84 7.50 10.25 6.84 8.98 6.18 8.15
All attenders: number of EDs visited n % n % n %

1 1605 270 90.87 1673913 90.47 166338  90.63

2 145748 8.25 154 443 8.37 155 164 8.45

3 13 238 0.75 14 027 0.76 14 342 0.78

4 1703 0.10 1718 0.09 1863 0.10

5+ 503 0.03 575 0.03 624 0.03
CFAS5 attenders: number of EDs visited n % n % n %

1 76 243 80.35 81745 80.11 85072 80.01

2 14 745 15.54 16 130 15.81 16 861 15.86

3 2855 3.01 3049 2.99 3184 2.99

4 696 0.73 697 0.68 747 0.70

5+ 353 0.37 420 0.41 461 0.43

Grouped by tax years (2017-2018, 2018-2019, 2019-2020) running from April to April each tax year. CFA (5/10) — current frequent attender

(5/10 visits). EFA (5/10) — ever frequent attender (5/10 visits).
ED, emergency department; ER, emergency room; m, mean.

8.25%-8.45% used two EDs over the course of a year, but
avery small proportion used three or more. For the CFAH
group, 15.54%-15.85% attended two EDs within a tax
year.

Demographics

Age distribution via Gaussian mixture model

Figure 1 provides the GMM estimates for the age distribu-
tion of frequent attenders using the CFA5 thresholds for

frequent attendance. These results suggest adult frequent
attenders generally fall into three age categories with
mean ages of 25 years, 48 years and 79 years, respectively.
Figure 1 contains the fitted GMM in addition to the two
points at which the Gaussian distributions intersect (ages
33 and 65) which were rounded to the three categories
young adult (18-34 years), middle aged (35-64 years)

and elderly (65+years) via clinical consensus.
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Count

Figure 1

Patient demographic information

Table 2 summarises patient demographic data. Overall,
61.1% of ED attendances were patients of white ethnicity,
increasing to 76.8% of ED attendances within the CFA5
cohort. Attenders of Asian and black ethnicities also had
slight increases in percentage when comparing overall
attendances to CFA5: Asian 4.9% versus 6.3% and black
2.5% versus 3.9%. This may be due to the decrease in the
number of ethnicities marked as missing, unknown or
not disclosed when comparing overall figures to the CFA5
group (27.6% vs 8.8%), likely to be better captured in the
CFA5 group due to their increased number of contacts
with the healthcare system.

Across the study population there were 48.1% men and
51.3% women. The proportion of women in the young
adult CFA5 group was noticeably higher at 60.3%. Table 2
also shows IMD measures of deprivation with one being
mostdeprived and five least deprived. All the CFAb groups,
regardless of age, showed a stepwise pattern of IMD score
from most deprived to least deprived with the highest
proportion of people in the most deprived IMD quintile.
This is particularly evident in the 18-34 and 35-64 CFAb
groups, with 37.4% and 35.0% of all attendances made
by people with the lowest (ie, most deprived) IMD score.
Similar findings for the CFA10, EFA5 and EFA10 cohorts
can be found in online supplemental appendix D. The
trends of IMD deprivation seen in CFAb were also present
in the overall population but were less pronounced,

Gaussian mixture model showing the age distribution of current frequent attenders with 5+ visits in the previous 12
months. The distribution is best described with three age bands.

except for the 65+group where more attendances were
from people with high IMD scores (less deprived).
Although there were fewer numbers of people aged 65+
who attended ED, the proportion of frequent attenders
in this group was higher than the other two age groups
(8.39% vs 4.45% (35-64) and 5.20% (18-34).

Reasons for ED attendance
Table 3 presents the primary diagnosis data of the whole
population and the CFAb cohort. The two most frequently
recorded reasons for attendance across all age groups were
‘Findings not elsewhere classified’, accounting for 42.3%
of all attendances and 45.3% of all CFAb attendances; and
injury accounting for 24.5% of all attendances and 15.9%
for CFAb attendances. Within the CFAb cohort, patients in
the 65+cohort presented to the ED most frequently with
cardiovascular, urinary and respiratory conditions (8.4%,
5.3% and 9.7%, respectively) compared with the 35-64
and 18-34 groups. Mental health diagnoses were more
common for the 35-64 (6.2%) and 18-34 (5.5%) groups
compared with the elderly group (2.1%). Mental health
diagnoses were two times as likely in the CFA5 group than
the overall ED group. Corresponding tables for CFA10,
EFA5 and EFAIO can be found in online supplemental
appendix E.

In table 4, we see the broader comparison of mental
health issues across the financial years. Using prescrip-

tion data as a proxy for mental health issues, 39.93% of
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Table 4 Mental health and prescription history associated with attendances

Overall (2017-2019) 2017-2018 2018-2019 2019-2020
All attendances n % n % n % n %
Prescriptions (ever prescribed)
Psychotropic drugs 3481438 39.93 1112130 39.60 1238662 41.80 1130646 38.40
Pain drugs 3353767 38.50 1051365 37.50 1215849 41.10 1086553 36.90
Psychotropic or pain drugs 4733040 54.33 1488089 53.00 1687478 57.00 1557473 53.00
CFAS5 attendances n % n % n % n %
Prescriptions (ever prescribed)
Psychotropic drugs 642472 62.90 192440 60.10 226246 65.20 223786 63.10
Pain drugs 619623 60.70 183345 57.30 222634 64.20 213644 60.30
Psychotropic or pain drugs 794786 77.80 235086 73.40 280540 80.90 279160 78.80

Grouped by tax years (2017-2018, 2018-2019, 2019-2020) running from April to April each tax year. ‘Ever’ refers to ever within the study
period. Ever MH — any instance of MH coded during the study period. ‘Attending with MH’ — MH coded for the current attendance. The
English Prescribing Dataset was used to determine whether patients had been prescribed ‘MH drugs’ (BNF 4.1, 4.2 and 4.3) and ‘Pain drugs’

(BNF 4.7.1, 4.7.2 and 10.1).

BNF, British National Formulary; CFA (5), current frequent attender (5 visits); MH, mental health.

all attendances were associated with ever having been
prescribed a psychotropic drug and 38.50% were associ-
ated with pain medication prescriptions during the study
period.

By contrast, within the CFA5 group 25 540 (2.5 %) of
all attendances and 238 242 (23.3 %) of all attendances
were by patients who had ever had a mental health diag-
nosis within the study period. Using prescription data
as a proxy for mental health issues, 62.9% of all atten-
dances were associated with ever having been prescribed
a psychotropic drug and 60.7% were associated with pain
medication prescriptions during the study period. This
was a large difference from the prescription rates for
general ED attendance (62.9% vs 39.9%) and (60.7% vs
38.5%).

DISCUSSION

To our knowledge, this is the largest study to date of high
ED use, and the first to describe the national picture in
England across multiple years. We identified three peaks
of age for frequent attendance suggesting three groups
(aged 18-34, 35-64 and 65+) with different features of
attendance. To our knowledge, this trimodal pattern in
adults has not been identified previously, although other
investigators from the UK, USA and Singapore have
reported bimodal age distributions involving the young
or very young and the elderly,'” *** or the middle aged
and the elderly.”

The prevalence of mental health problems and social
adversity accounted for the largest difference across the
three age groups, with young and middle-aged frequent
attenders having higher attendances for mental health
problems than the elderly, and higher rates of social adver-
sity. Elderly frequent attenders, however, had higher rates
of mental health problems and greater social adversity

than overall elderly attenders and they also had higher
rates of physical health problems (cardiac, respiratory
and urinary problems) than the other frequent attender
age groups. The youngest age group differed from the
middle group in having a greater proportion of women
and lower rates of cardiovascular disease.

Diagnoses in the ED dataset were poorly recorded
with just under half of attendees receiving a diagnosis of
‘findings not elsewhere classified’. However, there were
clear patterns in the overall population of ED attenders
across the three age groups for mental health and social
adversity that were accentuated in the frequent attender
groups. Those frequent attenders with 10 or more atten-
dances had the highest rates of mental health diagnoses
and social adversity.

These findings confirm previous reports of higher levels
of mental health issues and social adversity in people who
attend ED on a frequent basis compared with the overall
ED population.” *' Physical health problems (including
respiratory and cardiac problems) have also been reported
as being higher in frequent attenders,” ** and cardiac,
respiratory, genitourinary and gastrointestinal problems
higher in elderly frequent attenders compared with
elderly non-frequent attenders.” Most studies of frequent
attenders, however, include all adult age groups, whereas
our findings suggest it may be more clinically relevant to
study different age groups as they have differing demo-
graphic and clinical profiles.

There were over 80 thousand 65+requent attenders in the
data set accounting for 8.4% of all 65+attenders, a higher
proportion of frequent attenders than the other two age
groups. A previous national study in England found that older
adults are more likely to be frequent attenders than younger
and middle-aged adults,2 and factors most often associated
with frequent ED use by older adults include a high number
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of previous hospital and ED attendances, low income, history
of heart disease, cognitive impairment and anxiety/depres-
sion and a high number of prescribed drugs.'****’ Many of
those factors are also associated with longer wait times in ED
for elderly patients™ * and risk of hospital re-admission.”
In the English National Health System, there has been a
dramatic fall in 4-hour wait ED targets over the last 10 years,
and an increase in the number of 12 hours or more waits for
admission,” which are differentially impacting elderly frail
adults." Greater focus on elderly frequent attenders who are
a highly vulnerable group is required to develop improved
care planning and coordination of care, so that hospital
admission, when necessary, is swift and discharge is followed
by high quality community treatment.

As mental health diagnoses are often under-recorded,*
we used prescription of psychotropic drugs as a proxy
indicator of mental health problems. Over 60% of
frequent attenders were prescribed at least one psycho-
tropic drug and nearly 80% were prescribed a psycho-
tropic drug together with an analgesic drug. It was not
possible to examine all drug prescriptions given the size
of the data base and the complexity of prescribing, but
our findings suggest most frequent attenders have issues
with their mental health and/or chronic pain, whatever
primary diagnosis they receive when attending ED.

Most interventions for high users of ED involve some
form of care planning, multi-agency meetings and one-
to-one psychosocial interventions. The best evidence is
for case management or care planning type interven-
tions,43 but of the small number of trials that have been
conducted for interventions to reduce ED attendance in
high users, less than half have shown a significant reduc-
tion in ED attendances.' *°

The number of people going to ED has steadily
increased year on year, with the exception of a period
of time related to the COVID-19 pandemic.*” Our data
also suggest the proportion of people who are frequent
attenders is slowly increasing year on year, as is the propor-
tion of overall attendances made by frequent users. If this
trend continues, even further pressure will be placed on
EDs which are currently struggling to cope with increased
demand.

We did not find compelling evidence of multisite atten-
dance with less than 1% of patients using three or more
EDs within a 12-month period. It was beyond the remit of
this study to examine primary care or outpatient atten-
dance, so our findings are limited to hospital use.

We chose not to adopt measures of statistical signifi-
cance which are based on the premise of null hypothesis
testing because of the large sample size.”> SEs decrease
with sample size and differences even for very small
effects become ‘significant’ with very small values of p.
Large data sets present challenges in their analysis and
it can be argued there should be a stronger emphasis
on descriptive statistics coupled with astute observation
rather a reliance on inferential statistics.” Our comments
about ‘differences’ between groups in the data should be
understood within this framework. The primary strength

of this research is the use of long-term national-scale data
from NHS England, which ensured our sample was repre-
sentative of the whole of England rather than a specific
locality. We also examined attendance over time rather
than a cross-sectional approach and employed a sensi-
tivity analysis, using two definitions of frequent atten-
dance (with 5+ or 10+visits within a year) both of which
are in common use. In addition, the national nature of
the study sample enabled us to examine multisite atten-
dance patterns.

Another strength was the use of prescription data from
primary care to supplement the diagnoses obtained
from the ED. In particular, it is clear that use of this data
captured underlying issues with mental health prob-
lems and chronic pain in many of the frequent attender
population.

There are several limitations of this study. There
are well-recognised challenges in using large data sets
for research purposes, which include high dimension-
ality and noise accumulation.”® We took several steps
to reduce the number of potential variables under
study by grouping diagnoses and limiting types of
medication studied to two main categories. NHS data
are clinical data recorded at source and as such, are
relatively crude and possibly inaccurate, for example,
a high proportion of attendances at ED were allocated
a primary diagnosis of, ‘Findings Not Elsewhere Clas-
sified’. Another potential limitation was the potential
for the COVID-19 pandemic to have impacted the data
for the first few months of 2020: January to March are
included within our analysis. However, we believe this
impact is minimal (there were no noticeable drops
in attendance prior to 16 March 2020 when the first
UK lockdown was announced). It was not possible
from the HES dataset to determine the appropriate-
ness of repeated visits to the ED as this is not formally
recorded in NHS data and it is a difficult concept to
operationalise.*” Non-urgent use of ED is common
in high users and non-high users, particularly young
adults under the age of 25 and is driven by individual
patient factors in combination with multiple rein-
forcing system factors.”

CONCLUSION

This study highlights the fact that there are three
different age groups of frequent attenders. While
frequent attender services or high intensity services
have developed in recent years, these predominantly
offer psychosocial interventions aimed at people with
significant mental health and social problems. There
are also older people who may have more complex
medical and social care needs and may benefit from
a multidisciplinary team approach. There are some
services that aim to provide this comprehensive
approach to care, such as Same Day Frailty Services’'
and Comprehensive Geriatric Assessment Services.”
However, it is clear from our findings that there is
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still opportunity for improvements in service delivery
that have clear benefits in reducing avoidable hospital
attendance and admission.
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