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ABSTRACT: This retrospective population-based analysis assessed variations in urgent healthcare use by children and young people (CYP)
across UK nations (England, Scotland and Wales) between 2007 and 2017. The study focused on urgent hospital admissions, short stay urgent
admissions (SSUA) and Emergency Department (ED) attendances among CYP aged <25years, stratified by age groups and Index of Multiple
Deprivation (IMD) quintile groups. A linear mixed model was used to assess trends in healthcare activity over time and across deprivation quin-
tiles. Urgent admissions, SSUA and ED attendances increased across all deprivation quintiles in all studied nations. Increasing deprivation was
consistently associated with higher urgent healthcare utilisation. In England, the rise in urgent admissions and SSUA for CYP was slower for CYP
from the quintile of greatest deprivation compared those from the least deprived quintile (respective mean differences 0.69/1000/y [95% CIl 0.53,
0.85] and 0.25/1000/y [0.07, 0.42]), leading to a narrowing in health inequality. Conversely, in Scotland, urgent admissions and SSUA increased
more rapidly for CYP from all deprivation quintiles, widening health inequality. Understanding the differences we describe here could inform
changes to NHS pathways of care across the UK which slow the rise in urgent healthcare use for CYP.
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Background
Urgent admissions of children and young people (CYP, includ-
ing individuals aged up to 25 years) in the UK have risen by at
least 40% since 2000,* with a temporary halt in the rise in
admissions during the SARS-CoV-19 pandemic.® Many
‘urgent’ admissions may not be truly ‘urgent’; up to 60% of
Emergency Department (ED) attendance in CYP is for non-
urgent® and 90% of CYP presenting to ED are not admitted
for inpatient paediatric care.® Between 25%7 and 50%% of
urgent admissions might be managed outside the hospital set-
ting. Given the increased pressure on the NHS post pandemic,
there is an urgent need to understand and then address the
increasing demand on ED and paediatric NHS services for
acutely unwell children.?-11

Health inequality, defined as an unfair difference in health
existing between individuals and groups,!? are evident in CYP
urgent admissions in the UK since urgent admissions are strik-
ingly higher for those from deprived communities.>* Between
2007 and 2017, CYP from the most deprived quintile for depri-
vation in England had the highest urgent healthcare use of all
quintiles.? Across England and Wales in 2015-16, CYP from the
most deprived communities were 50% to 70% more likely to pre-
sent to ED compared to those from the least deprived communi-

ties.> In Scotland, during the period 2000 to 2013, 27% of all

urgent hospital admissions were CYP from the lowest quartile of
deprivation compared to 15% from the least deprived.* Reasons
for unscheduled healthcare use being greater in CYP from com-
munities with greater deprivation are complex and include a
higher burden of illness and lack of access to scheduled care.
Health policy was devolved to the four UK nations in
1999, and the different nations have subsequently applied
diverging health policies.!’>!* For example while NHS
England focus on choice and competition, with money fol-
lowing the patient, NHS organisations in other nations have
retained more simple models where regions are funded to
provide care for their population.™ A second difference
between UK nations is their different strategies to integrate
health and social care.’® These differing policies may have
had different impact on urgent healthcare use by CYP and
the impact of different policies on patient outcomes could
give insight into which policies are more effective in provid-
ing healthcare. Here we used data collected by the Royal
College of Paediatrics and Child Health as part of a project
which sought to model clinical demand on child health ser-
vices through to 2040 to describe the change in the health
inequalities gap, as evidenced by higher urgent healthcare use
by CYP from the most deprived communities, in UK nations

between 2007 and 2017.
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Methods
Study design

We conducted a retrospective population-based analysis of
healthcare activity using routinely collected data in the four
UK nations. The following healthcare activity outcomes were
sought from each nation for the period 2000 to 2018: urgent
hospital admissions (synonymous with emergency or unplanned
admissions); short stay urgent admissions (SSUA, defined as
where the admission and discharge took place on the same
date); ED attendances. Each outcome was standardised per
1000 in the age group per deprivation quintile using national
population denominators. Eligible patients were those aged
<25years, stratified by age groups 0, 1-4, 5-9, 10-14, 15-19,
20-24years. Deprivation was expressed as Index of Multiple
Deprivation (IMD) quintile group. In each nation the IMD is
calculated by assigning a score to small geographic areas which
considers income, employment, education/training, health,
crime, housing and living environment. Each geographic area is
then ranked from most (rank of 1) to least deprived. Each of
the UK nations has its own methodology for deriving IMD but
include mostly consistent domains. The supplement provides
further details on how IMD is derived in England, Scotland
and Wales. The need for informed consent was waived by the
North of Scotland Research Ethics Committees, because of
the retrospective nature of the study.

Data availability

England. Data for number of urgent admissions, SSUA and
ED attendance between 2007 and 2017 were provided by
Hospital Episode Statistics.!” Data were stratified by both
IMD quintile group and age (infant, 1-4years, 5-9years,
10-14years, 15-19 years and 20-24 years).

Scotland. Data were available 2000 to 2018 for number of
urgent admissions and SSUA, and ED attendances data from
2009 to 2018. Data were provided by Information Services
Department of the Scottish Government'® and were stratified
by Scottish IMD quintile group or by the age group categories
described earlier.

Wiales. Urgent admission and SSUA data were available from
2000 to 2018 and provided by the Secure Anonymised
Information Linkage Databank.”® ED attendance data were
available from 2009 onwards. Data were stratified by the Welsh
IMD quintile or by the age group categories described earlier.

Northern Ireland. No data were available.

Analysis

The outcomes were: urgent admission/1000; SSUA/1000;
number of ED attendances/1000. Due to differences between
nations in definitions of admissions and derivation of IMD
quintiles it was not valid to include data from all nations in a
single model. The analysis first described healthcare activity for
each nation with stratification by year and IMD quintile. Then

a linear mixed model was used to show how each healthcare
activity metric changed over time (linear variable) and depriva-
tion quintile (categorical variable). Finally, an interaction term
‘deprivation®year’ was then introduced to the mixed model to
describe how outcomes changed by quintile over time (with ref-
erence to the least deprived quintile) for each nation. Standard
statistical software used (IBM/SPSS version 27.0.1.0).

Results
Data available

Urgent admission and SSUA were analysed using data from
England, Scotland and Wales between 2007 and 2017. The ED
analysis considered data from England, Scotland and Wales for
period 2009 to 2017. Table 1 presents mean outcome data strat-
ified separately by nation, deprivation quintile group and year.
Urgent admissions and SSUA were higher in Wales and ED

attendance higher in England compared to the other nations.

Outcomes over time with adjustment for
deprivation

Urgent admissions. In all three nations, the number of urgent
admissions/1000 increased in a step-wise manner from least to
most deprived quintiles, Tables 1 and 2. Urgent admissions also
rose between 0.6 and 1.2/1000 per year, Table 2 and Figure 1.

Short stay urgent admissions. There was an increase in SSUA
from least to most deprived quintiles in all 3 nations urgent
admissions, Tables 1 and 2. Over time SSUA rose in all nations
by between 0.8 and 1.4/1000 per year, Table 2 and Supplemen-
tal Figure 1.

ED attendance. ED attendance increased in a step-wise man-
ner from least to most deprived quintiles between 2009 and
2017, Tables 1 and 2. There was a rise in ED attendance in
England (mean change 9.7/1000 per year) and Scotland (mean
change 2.8/1000 per year) but there was no significant change
for Wales, Table 2, Supplemental Figure 2.

Interaction between time and deprivation

Urgent admissions. In England, relative to the quintile of least
deprivation, urgent admissions rose more slowly for CYP from
quintile of greatest deprivation (mean difference 0.69/1000 per
year [95% CI 0.53, 0.85]), and rose faster for CYP from the
middle and next-to-least-deprived quintiles, Table 3. In Scot-
land, the rise in urgent admissions was greater for all CYP
compared to those CYP from the quintile of least deprivation,
with no evidence of a step-wise increase with increasing depri-
vation, Table 3. In Wales urgent admissions rose equally across
all quintiles with the exception of a faster rise of borderline
significance in admissions for CYP from the next-to-least-
deprived quintile relative to the least deprived quintile

(0.43/1000 per year [0.01, 0.85)], Table 3.
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Table 1. Mean (SD) values for healthcare outcomes for individuals aged <25years stratified by nation, deprivation and year.

URGENT SHORT STAY EMERGENCY DEPARTMENT
URGENT ADMISSIONS/1000 ADMISSIONS/1000 ATTENDANCE/1000
ENGLAND  SCOTLAND  WALES ENGLAND SCOTLAND WALES ENGLAND SCOTLAND WALES
Deprivation 1 79.7 (2.5) 81.2 (4.5) 111.6 (4.6)  38.0 (2.6) 31.9 (4.7) 55.3(5.0) 497 (31) 411 (13) 386 (66)
g:m;le 2 64.5 (4.0) 69.9 (3.6) 98.4(49)  32.2(3.8) 275 (3.4) 484 (56) 401 (33) 341 (15) 344 (59)
;:;?:IVZS;) 3 58.7 (4.9) 62.0 (4.5) 88.4 (4.6)  29.9 (4.2) 237 (3.9) 42.8(5.3) 357 (34) 278 (17) 320 (52)
4 53.1 (5.2) 55.0 (2.2) 79.3(51)  27.3(4.1) 215 (2.7) 38.3(5.5) 318 (31) 255 (12) 277 (45)
5 487 (4.4) 441 (1.2) 69.8 (4.1)  24.4(3.2) 16.5 (1.8) 347 (40) 294 (27) 249 (10) 254 (36)
Year 2007  55.0(13.2) 62.2 (14.1) 85.5 (18.1)  24.9(5.2) 217 (5.1) 375(8.3) NA NA NA
2008  57.0 (12.9) 61.8 (13.8) 84.2(17.3)  27.0 (5.5) 221 (5.2) 370(83) NA NA NA
2009  58.6(13.0) 61.4 (13.4) 89.0(17.2) 278 (5.7) 21.9 (5.3) 417(86)  316(71) 279 (67) 187 (24)
2010  59.9 (13.8) 57.5 (12.3) 86.1(15.9) 29.1 (6.2) 20.7 (4.8) 407 (8.0) 331 (71) 293 (69) 291 (45)
2011 57.8 (12.5) 59.2 (13.0) 88.7 (16.8) 279 (5.4) 21.5 (4.9) 438(87) 358 (74) 307 (71) 321 (55)
2012 587 (12.0) 60.3 (12.6) 90.8 (16.0)  29.6 (5.1) 22,5 (4.9) 446(8.0)  375(79) 312 (70) 352 (60)
2013 601 (11.9) 60.9 (13.6) 87.6 (141)  30.3(5.3) 23.6 (5.8) 425(7.0) 369 (74) 306 (69) 345 (60)
2014  63.8(11.7) 65.6 (16.1) 87.6 (14.9)  32.8(5.5) 27.4 (7.4) 440(77) 382 (73) 319 (71) 340 (56)
2015 661 (11.2) 64.8 (15.4) 90.4 (151)  34.5(5.0) 271 (7.0) 46.4(77) 384 (70) 308 (68) 333 (59)
2016  66.5(10.4) 66.6 (15.5) 97.4 (17.3)  35.2 (4.6) 28.8 (6.9) 51.5(9.3) 409 (74) 318 (68) 336 (57)
2017 66.6(10.3) 66.6 (15.9) 97.4 (16.5)  35.2 (4.3) 29.5 (7.2) 52.9(8.9) 405 (74) 319 (68) 340 (57)

Abbreviation: NA, not available.
Emergency department data were not available for 2007 and 2008.

Table 2. Results from main effects general estimating equation where each of the admission outcomes was related to deprivation and time for each
nation. The numbers in square brackets are 95% confidence intervals.

INDEX OF MULTIPLE DEPRIVATIONS TIME (YEAR)
1 MOST 2 5 LEAST
DEPRIVED DEPRIVED
Urgent England 31.0[29.6, 32.5] 15.8 [15.4, 16.2] 10.1[9.7, 10.4] 4.4[3.8,5.0] ref 1.2[1.0, 1.3]
Admissions
2007-2017 Scotland 37.0[35.0, 39.1] 25.7 [24.2, 27.2] 17.8 [15.6, 20.0] 10.9[10.1, 11.7] ref 0.6 [0.3, 1.0]
Wales 41.7 [40.2, 43.2] 28.6 [27.5, 29.7] 18.5[17.5, 19.6] 9.5[7.9, 11.0] ref 1.1 [0.6, 1.5]
Short stay England 13.7[13.0, 14.4] 8.1[7.6, 8.6] 5.5[4.9, 6.1] 2.9[2.4, 3.4] ref 1.0[0.9, 1.2]
Urgent
Admissions Scotland 15.4[13.8, 17.1] 11.0[10.1, 11.9] 7.2[6.0, 8.4] 5.0[1.5, 5.6] ref 0.8[0.6, 1.1]
2007-2017
Wales 20.6 [19.7, 21.5] 13.7 [12.6, 14.8] 8.1[7.2,9.1] 3.6 [1.3, 4.8] ref 1.4[11,1.7]
ED Attendances  England 186.4[181.9,190.9]  108.5[104.5, 112.5]  64.3[60.3,68.3]  24.6 [21.5, 27.7] ref 9.7[7.0,12.4]
2009-2017
Scotland 163.6 [161.2,165.9]  94.5[93.1, 95.9] 31.2[27.1, 35.3] 6.6 [5.6, 7.6] ref 2.8[1.4,4.3]
Wales 141.5[133.6, 149.4] 96.1 [86.8, 105.4] 70.3[63.0, 77.7] 25.7 [31.1, 80.3] ref 4.2 [-0.7,9.1]*

Abbreviation: ref, reference.
Differences are significant with P <.001 unless stated otherwise.

*P>.05.
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Figure 1. Mean of all urgent admissions per 1000 children and young people using data between 2007 and 2017 from England, Scotland and Wales with

stratification by quintile of deprivation. Quintile 1=most deprived quintile.

Short stay urgent admissions. In England, relative to the quin-
tile of least deprivation, the rise in SSUA was less steep for
CYP from the quintile of greatest deprivation (0.25/1000 per
year [0.07, 0.42]) and steeper for the three middle quintiles,
Table 3. For Scotland, SSUA from CYP rose more steeply in
all quintiles relative to the quintile of least deprivation with
some evidence of a step-wise increase with increasing depriva-
tion, Table 3. In Wales SSUA rose faster for CYP from the
middle 3 quintiles of deprivation relative to the least depriva-
tion; rises in SSUA for CYP from the quintiles with most and
least deprivation did not differ, Table 3.

ED attendances. In all 3 nations, ED attendances increased
faster in the next-to-least-deprived quintile and middle quin-
tile for deprivation relative to the quintile of least deprivation,
Table 3. In England, but not Scotland or Wales, the rise in ED
attendance was steeper for CYP from the quintile of greatest
deprivation relative to the quintile of least deprivation.

Further analyses

Period 2000-2018. Analysis of urgent admission data between
2000 and 2018 for Wales and Scotland yielded results which
were consistent that those from 2007 to 2017 presented in

Tables 1 to 3, see Supplemental Tables 1 and 2 and Supple-
mental Figure 3.

Age-group specific trends. Only data from England could be
stratified by both age group and deprivation. Results are pre-
sented in Supplemental Tables 3 and 4.

Discussion

This study’s main finding was that the difference in urgent
admissions between CYP from the most and least deprived
quintile became smaller between 2007 and 2017 in England,
whilst in Wales the difference was unchanged and in Scotland
the gap became greater. This apparent narrowing of the ‘depri-
vation gap’in England reflected ‘catch up’in admission rates for
CYP from the least deprived communities relative to the least
deprived communities. Generally, the rise in urgent admissions
was slowest among CYP from the least deprived quintiles and
faster among CYP from quintiles of intermediate deprivation
(ie, not greatest or least deprivation). The use of historical data
to understand how the natural experiment of devolving NHS
across UK nations may identify policies which could reduce (or
inadvertently increase) admissions, and this understanding
could inform future policy in the UK.
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Table 3. Coefficient from interaction term between deprivation and time in the general estimating equation where outcomes was related to

deprivation and time.

INDEX OF MULTIPLE DEPRIVATIONS

1 MOST DEPRIVED

Urgent England —0.69 [-0.53, —0.85] —-0.12* [0.01, —0.25]
admissions
2007-2017 Scotland 0.73[0.35, 1.11] 0.67 [0.40, 0.84]
Wales -0.36* [-0.81, 0.10] 0.13*[-0.22, 0.48]
Short stay England -0.25[-0.07,-0.42] 0.17 [0.03, 0.31]
urgent P=.007 P=.020
admissions
2007 to 2017 Scotland 0.73[0.53, 0.94] 0.43[0.29, 0.58]
Wales 0.16* [-0.10, 0.43] 0.47 [0.30, 0.65]
ED England 0.42 [-1.32,2.13] 1.92[0.73, 3.12]
attendances P=.002
2009-2017
Scotland —0.29* [-1.25, 0.68] 0.53* [-0.05, 1.12]
Wales 2.52* [-1.11, 6.14] 4.35[1.12, 7.56]

P=.008

Abbreviation: Ref, reference.
Differences are significant with P <.001 unless stated otherwise.
*P>.05.

The focus of the analysis was comparing unscheduled health-
care activity between CYP from the quintiles of greatest and
least deprivation. When we compared admissions of CYP from
the second, third and fourth quintiles with admissions for CYP
from the least deprived quintile, the rate of change was similar or
greater than for the least deprived quintile. Table 3 shows that in
all nations the highest change in number of admissions and ED
presentations was most commonly seen for CYP from the mid-
dle quintile for deprivation relative to CYP from the quintile of
least deprivation. These observations suggest that describing
health inequalities as a gap between CYP from the most and
least deprived quintiles may not give complete insight into the
complex relationship between deprivation and health outcomes.

WEe are not aware of previous work which has combined pae-
diatric healthcare utilisation data from different UK nations.
Work published more than a decade ago has compared health
outcomes between the UK nations2%2! but there have been no
more recent simila analyses. Our work is consistent with studies
reporting a rise in the number of urgent admissions and ED
attendances in CYP from more deprived communities.?*
Whilst relatively little insight into improving healthcare out-
comes can be gained from comparisons between the UK and
other nations due to fundemental differences in healthcare sys-
tems?223 useful information may be gained from comparison of
child health outcomes between UK nations following the natu-
ral experiment of devolution which commenced in 1999.1324

5 LEAST
DEPRIVED

0.14[0.05,0.23] P=.030  0.21[0.10,0.32]  ref

1.07[0.81, 1.33] 0.39[0.26,0.53] ref

0.20* [-0.12, 0.51] 0.43[0.01,0.85] ref

P=.046

0.28[0.16, 0.39] 0.23[0.15, 0.31] ref

0.61[0.48, 0.75] 0.25[0.15, 0.35] ref

0.40 [0.283, 0.57] 0.50 [0.20, 0.80] ref

P=.001

2.05[0.82,3.27] P=.001 1.73[1.12,2.26] ref

2.03[0.85, 3.21] 0.36 [0.01, 0.71] ref

P=.046

3.61[1.54, 5.67] 1.99[0.05,3.94]  ref

P=.045

This study was not designed to explain the reasons behind
the changing gap in urgent admissions and ED attendance
among CYP across UK nations, nor the observed steeper rise in
admissions for CYP from intermediate deprivation quintiles.
The mostly linear upward trend in admissions, seen in Figure 1,
suggests that no single policy change is important; policies
applied across all UK nations, such as European working time
directive?® and the policy of 4-hour wait in ED,? may not be
singularly relevant to the observed trend. The worldwide finan-
cial collapse in 2008 and subsequent austerity in UK public
health spending?” might be expected to have had a smaller
impact on least compared to the most deprived communities,
making it seem less likely to explain the relative rise in urgent
admissions for the least deprived quintiles in England.
Increased attendances from the least deprived quintile might
be explained by the healthcare-seeking behaviour,?® observed
in adults across England. However, this increase was not seen
in Scotland, so it again seems unlikely that the same pattern
fully applies to the healthcare utilisation behaviours of CYP.
The training standards for physicians, regulated by the General
Medical Council (GMC),” and nurses, regulated by the
Nursing and Midwifery Council (NMC),® are consistent
across the UK. As such, variations in the confidence of these
healthcare professionals to assess acutely unwell CYP are
unlikely to make a substantial contribution to the associations

described.
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Pathways of unscheduled care for CYP are likely to differ
between nations' and explain some of our results for those from
the most deprived quintile, and such variation is previously
described within England bronchiolitis admissions.3! National
and regional pathways may be dependent on deprivation, NHS
funding, bed capacity and population density, and such factors
are not equally distributed across the UK.?> For example, fund-
ing across the four nations is based on the Barnett formula, and
in 2020/21 Northern Ireland, Scotland and Wales respectively
received 14%, 11% and 6% above the UK average.3?

CYP are more likely to live in communities with the great-
est deprivation, and this may partly explain the increased
healthcare use we report for CYP from the more deprived
quintile. This unequal distribution of CYP per capita across
quintiles of deprivation would not explain the rise in urgent
health care use for CYP from the least compared to the most
deprived quintiles and may underestimate the magnitude of
the rise. Assuming that the unequal distribution of CYP across
quintiles of deprivation is mostly consistent between nations
and the period 2007 and 2017, this inequity will not explain
the change over time we report.

There are at least three stages of decision making along a
pathway of a child’s care where deprivation may have influence
leading to increased or reduced chance of admission. First, the
CYP or their parent/carer’s understanding of how to access the
NHS may differ by deprivation, for example, children from more
deprived communities are more likely to present to ED compared
to OOH or in hours GP.33 Second a clinicians’ decisions to admit
a child may be influenced by deprivation. A study by King et al3*
showed that referring clinicians often consider factors unrelated
to the presenting complaint, such as domestic situations (includ-
ing deprivation) and proximity to the hospital. This introduces a
noteworthy consideration: a child from a deprived community
might be more likely to be referred to the hospital per se, regard-
less of their clinical condition. The decision to discharge from
hospital is a further stage where deprivation and wider domestic
circumstances are considered. Any delay in discharge of a child
from a more deprived community, to give more time for symp-
toms to resolve in hospital, will lead to reduced readmission and
thus lead to reduced admissions for children from deprived com-
munities. These factors may partly explain the differences in
admissions between deprivation groups, but do not obviously
explain why children from the most deprived communities in in
England experienced a reduction in admissions between 2007
and 2017 relative to peers from less deprived communities.

There are several limitations to this study, and the available
data. First, the analysis was mostly limited to the years 2007 and
2017 who were living in England, Scotland and Wales; however,
our further analyses show that the results for urgent admissions
were similar for those nations where data were available for 2000
to 2018 and for those aged 0 to 14years. Second, and did not
include data form Northern Ireland the data for prescribing out-
comes were limited by both a relatively short duration, by apply-
ing different definitions (ie, number of prescriptions vs number
of items prescribed) and by not having knowledge of the clinical

context (ie, urgent or planned), but in the absence of any compa-
rable data we provide them whilst acknowledging these limita-
tions. Third, each of nations has applied slightly different
methodologies to derive their index of deprivation thereby limit-
ing comparability across the nations.>* Fourth, we have assumed
that the effect on admissions of factors other than those we have
included in our analyses (ie, nation, age and deprivation)
remained constant between 2007 and 2017.

A further limitation is that we report absolute rate of
change in unscheduled health care use, and this does not
place the change in context of baseline activity; for example,
an annual rise of 0.5/1000 in urgent admissions is propor-
tionately different from a baseline of 44.1/1000 (Scotland,
least deprived quintile) compared to 111.6/1000 (Wales, most
deprived quintile). Therefore, the absolute difference between
deprivation groups and the relative change may be partly
explained by different burden of disease in more deprived
quintiles, different health seeking behaviour and clinical deci-
sion-making differing by deprivation, amongst other reasons.
Finally, the higher urgent admissions for Wales compared to
England and Scotland may reflect difference in pathways of
care and deprivation but also may reflect differences in how
data are recorded in the UK nations. Importantly, our study
focused on changes within nations and therefore differences
between nations in data recording will be constant and not
affect our results.

In summary, we find that deprivation is related to urgent
admissions and ED presentations of CYP across the UK and,
perhaps unexpectedly, urgent admissions are rising less slowly
for CYP from the most deprived quintile in some UK nations
and more quickly for CYP from intermediate quintiles of dep-
rivation. Future work could usefully link hospital and ED data
to primary care activity to determine whether health seeking
behaviour has changed post COVID and parents are present-
ing to ED instead of in hours and out of hours GP. Additional
analyses could also consider whether the trends described here
are seen across all conditions, including ‘primary care sensitive’
ones. Our findings might also be of relevance to services pro-
viding urgent heath care for older populations.
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