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ABSTRACT
Objective To quantify patterns of emergency department 

(ED) use over two consecutive 12- month periods among 

children aged 15 and under, and to assess heterogeneity of 

reasons for attendance in high- frequency users.

Design Population- based retrospective cohort study of 

routinely collected ED data.

Setting EDs in the Yorkshire and Humber region, UK, 

from 31 March 2014 to 1 April 2017.

Patients Children aged 15 and under with ≥1 ED 

attendance.

Main outcome measures Proportion with ≥7 

attendances over 2 years and heterogeneity of diagnostic 

reasons quantified by the Herfindahl index.

Results The cohort included 71 143 individuals. Although 

only 13.6% were high- frequency attenders in the first year, 

over half (55.1%) of these made at least one attendance 

in the second year. A subset (14.1%) remained high- 

frequency attenders across both years and were more 

likely to belong to the most deprived deprivation category. 

Children aged 8–12 were more likely to attend for injury- 

related issues and showed lower heterogeneity in reasons 

for attendance, while infants under age 1 had more illness- 

related attendances and greater heterogeneity.

Conclusions A notable proportion of children and young 

people frequently attend EDs over a 2- year period. This 

study introduces a method for quantifying heterogeneity 

in reasons for attendance, which may support future 

predictive modelling using electronic health records to 

identify and support high- frequency ED users.

BACKGROUND

Urgent and emergency care (UEC) services 
such as emergency departments (EDs) have 
experienced huge pressure in recent years 
from rising demand for care.1–4 Particular 
attention has been given to the use of UEC 
services by children and young people 
(C&YP), especially in light of recent surges in 
emergency care activity within this group—
such as the notable increase in ED attend-
ances related to scarlet fever and invasive 
group A streptococcus in 2022/2023.5 One 
study exploring healthcare use by C&YP 

found that while GP consultations gener-
ally decreased for C&YP between the years 
2007/2008 and 2016/2017, ED attendance 
rates increased across this demographic over 
the same period.6 Understanding how and 
why C&YP access UEC services is essential, 
as their healthcare needs often differ signif-
icantly from those of adults. This is particu-
larly true for younger children, who are more 
vulnerable and reliant on parents or caregivers 
and often require specialist support.7 When 
considering high frequency ED use by C&YP, 
most studies report attendance data from a 
single year. However, analysing attendance 
data over multiple years can provide useful 
insights into ED attendance patterns for 
those defined as high frequency users over a 
number of years.8 9

C&YP attend EDs for a wide variety of 
reasons, ranging from injury to illness- related 
attendances.10 For frequently attending C&YP, 
although there is evidence to suggest these 
individuals were more likely to be living with 

WHAT IS ALREADY KNOWN ON THIS TOPIC

 ⇒ Some children frequently use the emergency de-

partment, but the persistence of this high use over 

consecutive years and the diversity of reasons for 

their visits were poorly understood.

WHAT THIS STUDY ADDS

 ⇒ This study shows that a notable proportion (14.1%) 

of high- frequency users remain so over 2 years, are 

often from deprived areas, and introduces a method 

showing infants have more varied reasons for atten-

dance than older children.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ This new method for quantifying visit heterogeneity 

can improve predictive modelling to identify at- risk 

children and help target specific clinical and public 

health interventions.
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one or more long- term conditions,11–14 little is known 
about the heterogeneity of reasons for attending EDs. 
Exploring the heterogeneity of reasons for attending the 
ED is important to understand attendance behaviours in 
individuals and may be utilised as a predictor of future 
frequent ED use.

The aims of this study are to:
1. Measure ED attendance patterns among C&YP over a 

2- year period.
2. Identify common reasons for ED attendances among 

high- frequency attenders.
3. Examine the heterogeneity of reasons for ED use 

among high- frequency attenders.
The authors would like to acknowledge that parts of the 

content presented in this manuscript are drawn from Dr 
Akshay Kumar’s doctoral thesis titled ‘Examining patterns 

of urgent and emergency care service use by children and young 

people’ (PhD thesis, University of Sheffield, 2023). Specifically, 
this manuscript is adapted from chapter 9 of the thesis.15

METHODS

Study design

Retrospective cohort study.

Data used

This study used data collected from the ‘Connected 
Health Cities: Data linkage of urgent care data’ study 
(known as the ‘CUREd research database’).16 The 
CUREd Database has approval from the National Health 
Service (NHS) Research and Ethics Committee, overseen 
by the NHS Health Research Authority’s Research Ethics 
Service, and from the NHS Health Research Authority, 
directly, to receive health and social care data without 
patient consent for patients of UEC services in Yorkshire 
and Humber. The CUREd research database holds data 
from NHS 111 calls, emergency ambulance incidents, 
ED attendances and emergency admissions to hospi-
tals in the Yorkshire and Humber region of the UK and 
contains an anonymised patient identifier code to facili-
tate linkages across the datasets. This study extracted data 
from the ED dataset which contained patient records 
between 31 March 2014 and 01 April 2017 (consisting 
of items mandated by the national Commissioning Data-
set- CDS) for attendances made to the 13 participating 
Hospital Trusts’ EDs. An ED attendance was defined as 
an unplanned ED attendance made to a type 1 ED, type 2 
ED or other type of ED with designated accommodation 
for the reception of ED patients.17 Attendances made to 
services that were mainly/entirely appointment based 
were excluded from this analysis.

Patient and public involvement

Patients were not directly involved in the planning or 
execution of this research which analysed routinely 
collected healthcare data. However, PPI plays a pivotal 
part in the conceptualisation and collection of the 
CUREd research database and utilises the assistance of 

a Data Release Committee (DRC) which acts as an over-
sight panel for the CUREd platform, including patient 
and public representation, healthcare stakeholders, and 
information governance specialists. The DRC reviewed 
this study which was designed to be a secondary data anal-
ysis based on a noted literature gap.

Data management

Data extraction

The data extraction, cleaning, linking and statistical 
analyses were performed using R V.4.2.1 (R Software 
Foundation) and packages such as ‘dplyr’ and ‘alluvial’. 
The following items were extracted from the ED dataset: 
Anonymised patient identifier, encrypted attendance 
record identifier, date/time of ED attendance, sex of 
patient, incident Index of Multiple Deprivation (IMD) 
quintiles,18 age at first attendance, the hospital/ED an 
attendance was made to and the primary reason for 
attendance (primary diagnosis).

Cohort preparation

Due to low rates of primary diagnosis coding in some 
EDs, only EDs with ≥70% non- missing primary diagnosis 
codes were included. This was due to several factors: 
suboptimal diagnosis code entry by clinicians, changes 
in diagnosis coding systems at some hospitals during the 
study period, and limited information provided under 
the older Hospital Episode Statistics (HES) coding frame-
work. This resulted in four EDs (two university teaching 
hospitals and two district general hospitals) being 
retained. The cohort included individuals aged 15 and 
under who made an ED attendance between 31 March 
2014 and 01 April 2015. The date of their first attend-
ance was used to define the start of their 2- year observa-
tion period. All subsequent attendances within the next 
two consecutive 12- month periods were included. High- 
frequency attenders were defined as individuals with ≥3 
attendances in a given 12- month period.19

Sensitivity analysis

Other cut- off points for missing reason for attendance 
codes were explored as part of a sensitivity analysis using 
a threshold of 50% and 90%, respectively. For the sensi-
tivity analysis using a 50% threshold, the proportion of 
missing values in the data meant some reasons for attend-
ance were not captured. Similarly, reasons for attend-
ance were collated for hospitals with 90% non- missing 
values. Unfortunately, this produced too few attend-
ances, meaning calculations would display CIs too large 
to make any statistically justifiable conclusions. Hence, a 
threshold of 70% was chosen to use in this analysis.

Reason for attendance

We extracted the primary reason for attendance, where 
recorded, for each ED visit. Between 2014 and 2017, 
three diagnosis coding systems were employed across 
EDs in England: the legacy HES Accident & Emergency 
(A&E) 5- character or 6- character codes used for ED- spe-
cific reporting; ICD- 10 (International Classification of 
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Diseases) codes, primarily applied to admitted patients; 
and Systematised Nomenclature of Medicine–Clinical 
Term, introduced with the Emergency Care Data Set in 
2017 but not yet routinely adopted during this period. 
Across the four EDs included in this analysis, two diag-
nosis coding systems were in use: one site employed 
ICD- 10 codes, while the remaining three used the legacy 
HES A&E 5- character or 6- character coding system. 
The coexistence of these systems, combined with incon-
sistent coding practices, contributed to heterogeneity 
and missing or non- specific diagnosis entries. For HES- 
coded data, entries of 1–3 characters were excluded due 
to ambiguity, as these may have represented anatomical 
side or region rather than a clinical diagnosis. As the 
ICD- 10 codes provided more detail regarding the reasons 
for attendance than the 26 HES categories, these codes 
were grouped into 14 categories based on the ICD- 10 
(V.2016) disease classifications (online supplemental 
appendix). With the assistance of medical professionals, 
we then mapped the HES codes to the ICD- 10 codes and 
provided a new unique single letter code for each of the 
final categories (see appendix, for the final 14 categories 
and HES/ICD- 10 codes). Attendance codes were then 
combined into a character string for each patient (eg, 
an individual making four attendances in their obser-
vation period may have the following attendance string 
‘AABC’).

Statistical analysis

Exploring ED use over a 2-year period

Individuals were grouped by number of attendances in 
each 12- month period (year 1: 1, 2, or ≥3; year 2: 0, 1, 
2, or ≥3). Alluvial plots were used to visualise transitions 
in attendance frequency across the 2 years, stratified by 
age group (<1, 1–4, 5–9, 10–15) and IMD status (more 
deprived: IMD 1–2; less deprived: IMD 3–5).

Exploring reasons for attendance

Attendance reasons were summarised for three groups: 
(1) individuals with only one attendance, (2) high- 
frequency attenders in both years and (3) all others. The 
proportion of injury- related versus illness- related attend-
ances was plotted by age using boxplots.

Heterogeneity of reasons for ED attendance

To quantify the heterogeneity of the reasons for attend-
ances in this cohort, a Herfindahl index was computed for 
each individual.20 The Herfindahl index provides a value 
between 0 and 1 and relates to the number of distinct 
attendance reasons across their attendance history. For 
a sequence of attendances including N different catego-
ries; and where P

i
 represents the proportion of attend-

ances belonging to the ith category:

 

Herfindahl index =
N∑

i=1

P2
i
  

A value close to 1 indicates the patient made a large 
proportion of attendances for the same reason (low 

heterogeneity) and a value closer to 0 indicates the 
patient made attendances for different reasons (high 
heterogeneity). The Herfindahl index was computed 
for individuals making 7+ attendances within their 2- year 
observation period, as the number of attendances an 
individual made was unlikely to confound the Herfindahl 
index over this threshold. A sensitivity analysis exploring 
other thresholds was conducted (online supplemental 
appendix). Box plots were produced to visualise the 
Herfindahl index across age and IMD status. A linear 
regression model was computed to test the association 
between an individual’s Herfindahl index and their char-
acteristics (sex, age and IMD status). For this regression 
analysis, age was categorised to <1, 1–4, 5–7, 8–12 and 
13–15.

RESULTS

Patient and attendance characteristics

The study cohort consisted of 71 143 individuals who 
collectively made 163 814 ED attendances, with a median 

Table 1 Patient characteristics (full patient cohort)

Characteristics

Patient Cohort

N=71 143

n %

Sex

  Male 39 444 55.4

  Female 31 690 44.5

  Missing 9 0.1

Age group

  <1 7298 10.3

  1–4 22 698 31.9

  5–9 17 970 25.2

  10–15 23 177 32.6

  Missing 0 0

Ethnicity

  White 49 462 69.5

  Asian 11 965 16.8

  Black 409 0.7

  Mixed ethnicity 1344 1.9

  Other ethnicities 1602 2.2

  Missing 6361 8.9

IMD status

  1 (most deprived) 33 647 47.3

  2 12 740 17.9

  3 8690 12.2

  4 8626 12.1

  5 (least deprived) 7003 9.8

  Missing 437 0.7

IMD, Index of Multiple Deprivation.
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of 2 attendances per person over their individual 2- year 
observation periods. Attendances over the study period 
ranged from a low of 17 686 at the least- visited ED to a 
high of 52 284 at the most- visited ED. Table 1 shows the 
cohort age, sex and IMD quintile. Of the 71 143 indi-
viduals included in this study, the majority were under 
the age of 4 (29 996, 42.2%) and belonged to the most 
deprived IMD category (33 647, 47.3%).

Exploring ED use over a 2-year period

All individuals had an index attendance in the first year. Of 
these, 33 856 (47.6%) had no further attendances during 
the 2- year follow- up. A total of 10 936 (15.4%) made one 
attendance in year 1 and at least one additional attend-
ance in year 2. High- frequency attenders (≥3 attendances 
in year 1) accounted for 9700 individuals (13.6%), with 
5345 (55.1%) of them making at least one attendance 
in year 2. Notably, 1369 (14.1%) of these individuals 
were also high- frequency attenders in year 2. Figures 1 
and 2 illustrate attendance patterns across the 2 years, 
stratified by deprivation and age groups. Individuals who 
were high- frequency attenders in both years were more 
likely to be from more deprived IMD categories (73.6%; 
95% CI 71.2% to 76.0%) compared with those with only 
one attendance over 2 years (62.7%; 95% CI 62.2% to 
63.2%). Among high- frequency attenders in year 1, a 
notable proportion were infants under age 1 (n=1649; 
17%). Of these, 275 (16.7%) remained high- frequency 
attenders in year 2, compared with 331 (10.6%) of those 
aged 1–4.

Reasons for ED attendance

Reasons for attendance were broadly categorised as injury 
or illness. Of the total attendances, 72 155 (44%) were 
injury- related and 38 511 (23.5%) were illness- related 

(table 2). Figure 3 presents a boxplot of injury and 
illness- related attendances by age. Younger individuals 
were more likely to attend for illness- related concerns, 
while older individuals more frequently attended for 
injuries. Among high- frequency attenders in both years, 
injury- related attendances were less common (35%; 
95% CI 34.0% to 35.8%) compared with those with a 
single attendance (47.2%; 95% CI 46.8% to 47.9%). 
Conversely, illness- related attendances were more prev-
alent among high- frequency attenders (31.5%; 95% CI 
30.7% to 32.3%) than among single attenders (19.4%; 
95% CI 19.0% to 19.8%).

Heterogeneity of reasons for ED attendance

Of the 71 143 individuals, 18 098 (25.4%) were excluded 
from the Herfindahl index analysis due to missing diag-
nosis codes. The final analysis included 1199 individuals 
who made 7+attendances during their 2- year observa-
tion period. Figure 2 illustrates the relationship between 
Herfindahl index values and age/deprivation status. Indi-
viduals aged 8–12 had higher Herfindahl index scores, 
indicating lower heterogeneity in reasons for attendance. 
In contrast, infants under age 1 had lower index scores, 
suggesting greater heterogeneity. While age was associ-
ated with heterogeneity, no significant associations were 
found between Herfindahl index and sex or IMD status 
(see online supplemental appendix).

DISCUSSION

Summary of principal findings

This study retrospectively analysed ED attendances 
made by 71 143 C&YP aged 15 and under over a 2- year 
period. Although only a minority (13.6%) were classified 

Figure 1 Number of attendances made in each observation year by cohort (deprivation status).
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as high- frequency attenders in the first year, over half of 
these individuals (55.1%) continued to use ED services 
in the second year, and 14.1% remained high- frequency 
attenders across both years. These high- frequency 
users were more likely to come from the most deprived 
IMD quintiles. Analysis of attendance reasons revealed 

age- related differences in heterogeneity. Children aged 
8–12 were more likely to attend for injury- related issues 
and exhibited lower heterogeneity in their reasons for 
attendance. In contrast, infants under the age of one had 
more diverse reasons for attending, with a higher propor-
tion of illness- related visits. These findings suggest that 

Figure 2 Number of attendances made in each observation year by cohort age (colour corresponds to the number of 

attendances made in the first observation year).

Table 2 Reasons for ED attendances one time, high frequency and other attenders

Reason for attendance

Number and proportion of attendances made by

One- time 

attenders 

(N=33 846) %

High frequency 

attender in both 

years (N=1369) %

Other attenders

(N=35 928) %

Injury 16 019 47.3 4192 34.9 45 973 44

Respiratory conditions 1364 4 1263 10.5 6951 6.7

Infection/infectious disease 1178 3.5 520 4.3 4341 4.2

Gastrointestinal conditions 911 2.7 527 4.4 3487 3.3

Ear, nose and throat conditions 968 2.9 347 2.9 3542 3.4

Central nervous system conditions 351 1 450 3.7 1699 1.6

Urinary conditions 175 0.5 61 0.5 495 0.5

Cardiac/vascular conditions 205 0.6 56 0.4 564 0.5

Mental health 29 0.09 35 0.3 130 0.1

Diabetes/endocrine 12 0.04 16 0.1 30 0.03

Other conditions 1359 4 500 4.2 4229 4.2

Missing 11 269 33.3 4039 33.6 32 998 32

Total 33 846 100 12 016 100 104 469 100

ED, emergency department.
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age plays a key role in shaping both the frequency and 
nature of ED use among C&YP.

Strengths and limitations

A major strength of this study is the use of a large, multi-
year dataset (CUREd), which enabled the analysis of 
longitudinal ED attendance patterns across a diverse 
population in Yorkshire and Humber. The consistent 
2- year follow- up period for each individual allowed for 
fair comparisons across the cohort. However, the study 
also faced several limitations. A key challenge was the 
inconsistency in primary diagnosis coding across EDs 
and time periods. Although a mapping framework was 

developed to align ICD- 10 and HES codes, this process 

may have introduced classification bias. Additionally, a 

substantial proportion of ED attendances lacked primary 

diagnosis codes, limiting the number of EDs included in 

the analysis and potentially introducing selection bias. 

Importantly, some high- frequency attenders had no 

diagnosis codes recorded across their entire attendance 

history. This pattern of missing not at random data could 

bias analyses of diagnostic trends and highlights the need 

for improved data quality in ED records. In addition to 

this, a further limitation was the potential selection bias 

caused due to the exclusion of hospitals with incomplete 

Figure 3 Proportion of injury and illness- related ED attendances by age and heterogeneity (Herfindahl Index) of reasons 

for attendance by age and deprivation (1=most deprived, 5=least deprived) for high frequency attenders. ED, emergency 

department.
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diagnostic information. Systematic differences between 
hospitals with high versus low data completeness—such 
as differences in population served, case mix or clinical 
coding systems may have influenced the representative-
ness of the findings. Finally, the data used in this study 
predate the COVID- 19 pandemic and therefore do not 
reflect more recent shifts in healthcare- seeking behav-
iour among C&YP.

Comparison with other studies

Previous research on adult ED users has shown that 
heterogeneity in reasons for attendance tends to increase 
with the number of visits.21 The study similarly found that 
heterogeneity increased in those with a greater number 
of ED attendances (see appendix). However, when 
adjusting for attendance frequency, heterogeneity was 
found to be relatively stable across age groups. In contrast, 
our findings suggest that among C&YP, age is a significant 
factor in the diversity of ED use. Infants exhibited greater 
heterogeneity in reasons for attendance, likely reflecting 
a broader range of acute health concerns, developmental 
vulnerabilities, greater levels of parental concern and 
lack of ability for younger children to explain symptoms. 
Older children, particularly those aged 8–12, were more 
likely to attend for injuries, suggesting a more specific 
pattern of ED use. These differences may reflect devel-
opmental, behavioural and environmental factors. For 
example, older children may be more exposed to injury 
risks through sports or outdoor activities, while infants 
may present with a wider range of undifferentiated symp-
toms that prompt ED visits. One systematic review of qual-
itative research by Huhtakangas et al examined frequent 
attenders’ experiences of interactions with healthcare 
personnel, offering valuable insights into their lived 
experiences.22 The review found that high- frequency 
attenders often felt their personal expertise and lived 
experience of their condition were undervalued in clin-
ical encounters, particularly when compared with the 
professional expertise of healthcare providers. This lack 
of recognition hindered collaborative care efforts and 
contributed to unresolved health concerns, perpetuating 
cycles of repeated service use. Although the study focused 
on adult frequent attenders, it raises important consider-
ations for parents and caregivers of C&YP who frequently 
attend EDs. These caregivers may similarly experience 
marginalisation in clinical decision- making, suggesting 
a need for future qualitative research to explore their 
perspectives and experiences more deeply.

Implications for practice and further research

This study highlights the need for targeted interventions 
to address persistent high- frequency ED use among C&YP, 
particularly those from more deprived backgrounds. 
Understanding the underlying drivers of repeated ED 
attendance—whether related to chronic conditions, 
unmet primary care needs or social determinants—
requires further investigation. Qualitative research, 
including interviews with parents and caregivers, could 

provide valuable insights into the decision- making 
processes behind ED use. Additionally, longitudinal 
studies tracking ED use into adolescence and early adult-
hood could help identify critical transition points and 
inform age- appropriate interventions. The observed 
age- related variation in heterogeneity also has practical 
implications. C&YP with repeated injury- related attend-
ances may benefit from safeguarding assessments or 
injury prevention interventions. Developing a screening 
tool to flag individuals with an unusually high proportion 
of injury- related visits could support early identification 
of at- risk children. The Herfindahl index provides a way 
of summarising the similarity (or dissimilarity) of recent 
attendances. This could complement the focus on the 
presenting problem which characterises most ED work. 
As such, it could be used to test hypotheses linking heter-
ogeneity to important outcomes such as delayed/missed 
diagnoses or to monitor safeguarding concerns. It could 
also examine the possibility that high heterogeneity 
(repeated attendance with high varied complaints) is a 
marker for significant parental anxiety or limited coping 
capacity.

CONCLUSIONS

This study demonstrates that a notable proportion of 
C&YP are frequent ED users over a 2- year period, with 
persistent use more common among those from deprived 
backgrounds. It also introduces a method for quantifying 
heterogeneity in reasons for attendance, revealing impor-
tant age- related patterns. These findings can inform 
future research and service planning aimed at improving 
care for high- frequency ED users among C&YP.

Contributors AK, CB and KH conceived the study. AK designed the analysis which 

was conducted as part of AK’s PhD research and supervised by CB, KH, GDJ and 

RMS. AK conducted and reported all analyses. CB, KH, GDJ and RMS reviewed 

and all interpreted the findings. AK drafted the original manuscript with support 

from CB, KH, GDJ and RMS. All authors reviewed the final manuscript. CB acts as 

guarantor for this work and attests that all listed authors meet authorship criteria 

and that no others meeting the criteria have been omitted.

Funding This research was funded by the National Institute for Health and Care 

Research (NIHR) Applied Research Collaboration Yorkshire and Humber (funder 

reference: NIHR200166), at the University of Sheffield and supported by the NIHR 

Applied Research Collaboration South West Peninsula.

Disclaimer The views expressed are those of the author(s) and not necessarily 

those of the NHS, the NIHR or the Department of Health and Social Care.

Competing interests None declared.

Patient and public involvement Patients and/or the public were involved in the 

design, or conduct, or reporting, or dissemination plans of this research. Refer to 

the Methods section for further details.

Patient consent for publication Not applicable.

Ethics approval The CUREd database has approval from the Leeds East NHS 

Research and Ethics Committee (18/YH/0234) and from the NHS Health Research 

Authority’s Confidentiality Advisory Group (18/CAG/0126).

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data may be obtained from a third party and are not 

publicly available. This study used data collected from the ‘Connected Health Cities: 

Data linkage of urgent care data’ study (known as the ‘CUREd research database’).

B
M

J
 P

a
e
d
ia

tric
s
 O

p
e
n
: firs

t p
u
b
lis

h
e
d
 a

s
 1

0
.1

1
3
6
/b

m
jp

o
-2

0
2
5
-0

0
3
9
0
7
 o

n
 2

6
 F

e
b
ru

a
ry

 2
0
2
6
. D

o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://b

m
jp

a
e
d
s
o
p
e
n
.b

m
j.c

o
m

 o
n
 1

1
 M

a
rc

h
 2

0
2
6
 b

y
 g

u
e
s
t.

P
ro

te
c
te

d
 b

y
 c

o
p
y
rig

h
t, in

c
lu

d
in

g
 fo

r u
s
e
s
 re

la
te

d
 to

 te
x
t a

n
d
 d

a
ta

 m
in

in
g
, A

I tra
in

in
g
, a

n
d
 s

im
ila

r te
c
h
n
o
lo

g
ie

s
.



8 Kumar A, et al. BMJ Paediatrics Open 2026;10:e003907. doi:10.1136/bmjpo-2025-003907

Open access

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.

Open access This is an open access article distributed in accordance with the 

Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits 

others to copy, redistribute, remix, transform and build upon this work for any 

purpose, provided the original work is properly cited, a link to the licence is given, 

and indication of whether changes were made. See: https://creativecommons.org/ 

licenses/by/4.0/.

ORCID iDs

Akshay Kumar https://orcid.org/0009-0000-2487-0551

Rebecca M Simpson https://orcid.org/0000-0003-1677-5938

Kerryn Husk https://orcid.org/0000-0001-5674-8673

Graham D Johnson https://orcid.org/0000-0001-6004-6244

REFERENCES
 1 NHS Confederation. Access to urgent and emergency care. 2023.
 2 Seguin J, Osmanlliu E, Zhang X, et al. Frequent users of the pediatric 

emergency department. CJEM 2018;20:401–8. 
 3 Supat B, Brennan JJ, Vilke GM, et al. Characterizing pediatric high 

frequency users of California emergency departments. Am J Emerg 
Med 2019;37:1699–704. 

 4 Vivier PM, Rogers ML, Gjelsvik A, et al. Frequent 
emergency department use by children. Pediatr Emerg Care 
2021;37:e995–1000. 

 5 Mathew D. Group A streptococcal infections: fifth update on 
seasonal activity in England & more trending news.

 6 Ruzangi J, Blair M, Cecil E, et al. Trends in healthcare use in children 
aged less than 15 years: a population- based cohort study in England 
from 2007 to 2017. BMJ Open 2020;10:e033761. 

 7 Keeble E, Kossarova L. Focus on: emergency hospital care for 
children and young people. Focus on: quality and variation in the 
NHS. London: Quality Watch, 2017:2018–2010.

 8 Lago L, Westley- Wise V, Mullan J, et al. Here one year, gone the 
next? Investigating persistence of frequent emergency department 
attendance: a retrospective study in Australia. BMJ Open 
2019;9:e027700. 

 9 Marshall C, Kumar A, Saraiva S, et al. Trimodal age distribution of 
frequent attendance at the emergency department: a descriptive 
analysis of national, English, secondary care data using a 
retrospective cohort. BMJ Open 2025;15:e105840. 

 10 Shanmugavadivel D, Sands R, Wood D. Common Presenting 
Problems for Young People Attending the Emergency Department. 
Adv Emerg Med 2014;2014:1–5. 

 11 Greenfield G, Okoli O, Quezada- Yamamoto H, et al. Characteristics 
of frequently attending children in hospital emergency departments: 
a systematic review. BMJ Open 2021;11:e051409. 

 12 Beverly J, Giannouchos T, Callaghan T. Examining frequent 
emergency department use among children and adolescents with 
autism spectrum disorder. Autism 2021;25:1382–94. 

 13 Christensen EW, Kharbanda AB, Velden HV, et al. Predicting 
Frequent Emergency Department Use by Pediatric Medicaid 
Patients. Popul Health Manag 2017;20:208–15. 

 14 Giannouchos TV, Washburn DJ, Gary JC, et al. Frequent emergency 
department use in the paediatric population: A systematic literature 
review. J Eval Clin Pract 2021;27:193–203. 

 15 Kumar A. Examining patterns of urgent and emergency care service 
use by children and young people. University of Sheffield, 2023.

 16 Mason S, Stone T, Jacques R, et al. Creating a Real- World Linked 
Research Platform for Analyzing the Urgent and Emergency Care 
System. Med Decis Making 2022;42:999–1009. 

 17 England N and Improvement N. A&E attendances and emergency 
admissions monthly return definitions. London, 2015.

 18 Abel GA, Barclay ME, Payne RA. Adjusted indices of multiple 
deprivation to enable comparisons within and between constituent 
countries of the UK including an illustration using mortality rates. 
BMJ Open 2016;6:e012750. 

 19 Greenfield G, Blair M, Aylin PP, et al. Frequent attendances at 
emergency departments in England. Emerg Med J 2020;37:597–9. 

 20 Stegink S, Elliott AM, Burton C. Statistical complexity of reasons for 
encounter in high users of out of hours primary care: analysis of a 
national service. BMC Health Serv Res 2019;19:108:108:. 

 21 Hotham R, O’Keeffe C, Stone T, et al. Heterogeneity of reasons for 
attendance in frequent attenders of emergency departments and its 
relationship to future attendance. Emerg Med J 2022;39:10–5. 

 22 Huhtakangas M, Tuomikoski A, Kyngäs H, et al. Frequent attenders’ 
experiences of encounters with healthcare personnel: A systematic 
review of qualitative studies. Nurs Health Sci 2021;23:53–68. 

B
M

J
 P

a
e
d
ia

tric
s
 O

p
e
n
: firs

t p
u
b
lis

h
e
d
 a

s
 1

0
.1

1
3
6
/b

m
jp

o
-2

0
2
5
-0

0
3
9
0
7
 o

n
 2

6
 F

e
b
ru

a
ry

 2
0
2
6
. D

o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://b

m
jp

a
e
d
s
o
p
e
n
.b

m
j.c

o
m

 o
n
 1

1
 M

a
rc

h
 2

0
2
6
 b

y
 g

u
e
s
t.

P
ro

te
c
te

d
 b

y
 c

o
p
y
rig

h
t, in

c
lu

d
in

g
 fo

r u
s
e
s
 re

la
te

d
 to

 te
x
t a

n
d
 d

a
ta

 m
in

in
g
, A

I tra
in

in
g
, a

n
d
 s

im
ila

r te
c
h
n
o
lo

g
ie

s
.

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0000-2487-0551
https://orcid.org/0000-0003-1677-5938
https://orcid.org/0000-0001-5674-8673
https://orcid.org/0000-0001-6004-6244
http://dx.doi.org/10.1017/cem.2017.15
http://dx.doi.org/10.1016/j.ajem.2018.12.015
http://dx.doi.org/10.1016/j.ajem.2018.12.015
http://dx.doi.org/10.1097/PEC.0000000000001859
http://dx.doi.org/10.1136/bmjopen-2019-033761
http://dx.doi.org/10.1136/bmjopen-2018-027700
http://dx.doi.org/10.1136/bmjopen-2025-105840
http://dx.doi.org/10.1155/2014/536080
http://dx.doi.org/10.1136/bmjopen-2021-051409
http://dx.doi.org/10.1177/1362361321990925
http://dx.doi.org/10.1089/pop.2016.0051
http://dx.doi.org/10.1111/jep.13382
http://dx.doi.org/10.1177/0272989X221098699
http://dx.doi.org/10.1136/bmjopen-2016-012750
http://dx.doi.org/10.1136/emermed-2018-208189
http://dx.doi.org/10.1186/s12913-019-3938-z
http://dx.doi.org/10.1136/emermed-2020-210412
http://dx.doi.org/10.1111/nhs.12784

	High frequency emergency department use and heterogeneity of reasons for attendance by children and young people: a retrospective cohort study
	Abstract
	Background﻿﻿
	Methods
	Study design
	Data used
	Patient and public involvement
	Data management
	Data extraction
	Cohort preparation
	Sensitivity analysis
	Reason for attendance

	Statistical analysis
	Exploring ED use over a 2-year period
	Exploring reasons for attendance
	Heterogeneity of reasons for ED attendance


	Results
	Patient and attendance characteristics
	Exploring ED use over a 2-year period
	Reasons for ED attendance
	Heterogeneity of reasons for ED attendance

	Discussion
	Summary of principal findings
	Strengths and limitations
	Comparison with other studies
	Implications for practice and further research

	Conclusions
	References


