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Abstract

Background Ethnic inequalities in acute health acute care are not well researched. We examined how attendee eth-
nicity influenced outcomes of emergency care in unselected patients presenting with a gastrointestinal (Gl) disorder.

Methods A descriptive, retrospective cohort analysis of anonymised patient level data for University Hospitals

of Leicester emergency department attendees, from 1 January 2018 to 31 December 2021, receiving a diagnosis

of a Gl disorder was performed. The primary exposure of interest was self-reported ethnicity, and the two outcomes
studied were admission to hospital and whether patients underwent clinical investigations. Confounding variables
including sex and age, deprivation index and illness acuity were adjusted for in the analysis. Chi-squared and Kruskal—
Wallis tests were used to examine ethnic differences across outcome measures and covariates. Multivariable logistic
regression was used to examine associations between ethnicity and outcome measures.

Results Of 34,337 individuals, median age 43 years, identified as attending the ED with a Gl disorder, 68.6% were White.
Minority ethnic patients were significantly younger than White patients. Multiple emergency department attendance
rates were similar for all ethnicities (overall 18.3%). White patients had the highest median number of investigations

(6, IQR 3-7), whereas those from mixed ethnic groups had the lowest (2, IQR 0-6). After adjustment for age, sex, year

of attendance, index of multiple deprivation and illness acuity, all ethnic minority groups remained significantly less likely
to be investigated for their presenting illness compared to White patients (Asian: aOR 0.80, 95% Cl 0.74-0.87; Black: 0.67,
95% C1 0.58-0.79; mixed: 0.71, 95% Cl 0.59-0.86; other: 0.79, 95% Cl 0.67-0.93; p<0.0001 for all). Similarly, after adjust-
ment, minority ethnic attendees were also significantly less likely to be admitted to hospital (Asian: aOR 0.63, 95% Cl
0.60-0.67; Black: 0.60, 95% Cl 0.54-0.68; mixed: 0.60, 95% CI 0.51-0.71; other: 0.61, 95% Cl 0.54-0.69; p < 0.0001 for all).

Conclusions Significant differences in usage patterns and disparities in acute care outcomes for patients of different
ethnicities with Gl disorders were observed in this study. These differences persisted after adjustment both for con-
founders and for measures of deprivation and illness acuity and indicate that minority ethnic individuals are less likely
to be investigated or admitted to hospital than White patients.
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Background

Identifying and driving down health inequalities is a key
goal as set out in the NHS Long Term Plan [1]. Ethnic
inequalities in health are well described in the UK, where
individuals from minority ethnic backgrounds generally
experience worse health outcomes than White British
people [2]. This is particularly true for long term condi-
tions such as type 2 diabetes and cardiovascular diseases
which disproportionately affect South Asian individuals
[3-7]. The evidence for ethnicity-related inequalities in
acute care is less well researched, but studies of emer-
gency hospital admissions indicate a complex relation-
ship between ethnicity and the risk of admission where
non-White patients tend to be younger and experience
a lower mortality risk than White patients [8], but with
ethnic minorities being at higher risk of admission for
some illnesses [9].

The underlying causes of these ethnic differences in
health outcomes are complex and poorly understood
with a variety of potentially contributing and intersecting
factors such as multiple long-term conditions and social
determinants of health. It is important for providers of
acute care to identify and investigate differences in the
processes of care and their outcomes for all users of their
services to enable the effective planning of care pathways
and the appropriate targeting of healthcare interventions
to all sectors of the community.

Gastrointestinal (GI) disorders represent the second
most common classifiable diagnoses in patients present-
ing to English hospital Accident and Emergency Depart-
ments (ED) (fractures/dislocations/joint injuries being
the most common) [10], and their assessment and treat-
ment is associated with high healthcare costs.

Therefore, as part of a Trust-wide programme of
clinical service inequality analyses, we examined how
attendee ethnicity influenced outcomes related to the
processes of acute emergency care, focusing on unse-
lected patients of various ethnicities with presenting
to the ED at a busy acute Trust in England with a GI
disorder.

Methods

University Hospitals of Leicester NHS Trust (UHL) pro-
vides acute care services to a population of over 1.2 mil-
lion across Leicester, Leicestershire and Rutland [11]. This
population is ethnically diverse such that within the City
of Leicester, more than 50% of residents have a minor-
ity ethnic background, with the highest number being of
South Asian heritage [12]. In contrast, the surrounding
County of Leicestershire population is of 87.5% White
ethnicity [13]. The Accident and Emergency Department
(ED) at UHL had around 242,000 attendances in the
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12 months from the beginning of January to the end of
December 2019.

Study design and data source

In this descriptive, retrospective cohort study,
anonymised patient level data were extracted from the
hospital’s electronic data systems. A fully anonymised
dataset was then provided to the investigators. This anal-
ysis of anonymised, routine patient data was approved
by the UHL Data Protection Officer/Head of Privacy
and registered as a service evaluation by the UHL Clini-
cal Audit and Effectiveness Team (reference number
11675). We conducted and reported this service evalua-
tion following the RECORD (REporting of studies Con-
ducted using Observational Routinely Collected Data
(RECORD) checklist (Additional file 1: Table S1) [14].

Study population

All patients who attended the UHL ED and received a
coded diagnosis for a gastrointestinal or hepatobiliary
illness (hereafter referred to as a ‘GI disorder, see Addi-
tional file 1; Table S2 for diagnostic codes included) in the
electronic patient record (EPR) between 1 January 2018
and 31 Dec 2021 were identified and formed the cohort
population. Specified patient level data for this cohort
(see below) were then extracted from the UHL data ware-
house. For patients with multiple attendances for with
a GI disorder in this period, the number of attendances
was recorded, but only the first attendance was studied.
Sociodemographic factors (age and sex) were extracted
along with the day and time of ED attendance and the
length of time in the ED. The date of attendance at the ED
was collapsed into year of attendance (2018 to 2021).

Exposure, outcomes and covariables

The primary exposure of interest was patient self-
reported ethnicity. Codes for self-reported ethnic-
ity recorded in the EPR (Additional file 1; Table S3)
were used to derive a five-level ethnicity variable using
the same broad ethnic groupings as the UK Office for
National Statistics: White, Black, Asian, mixed, or other
[15]. Initial dynamic priority score (DPS) and initial early
warning scores were extracted as measures of acuity of
illness presentation.

Two outcomes were evaluated for their association
with ethnicity, firstly whether the patient was admitted
to hospital after presentation to the ED (binary variable:
admitted [1] vs not admitted [0]) and secondly whether
the patient underwent any clinical investigations in the
ED (binary variable: underwent any investigation [1] vs
did not undergo any investigations [0]). For a list of inves-
tigations and procedures, see Additional file 1: Table S3.
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Data describing variables which could potentially
confound the relationship between ethnicity and deci-
sions relating to hospital admission or investigation
were also collected. These included sex and age at pres-
entation (categorised into 0-17 years, 18-29 vyears,
30-59 years,>60 years). We collected data relating to
breaches of the national 4-h emergency department
waiting time target [16]. Deprivation in residential areas
was determined using the index of multiple deprivation
(IMD) derived from the patient postcode. The IMD is
the official measure of relative deprivation for England
[17] where small residential areas are ranked based on 7
domains (income, employment, education, health, crime,
barriers to housing/services and living environment).
Ranks were collapsed into quintiles. Severity of illness on
presentation as measured by the National Early Warning
Score [18] or Paediatric Early Warning Score [19] (here-
after referred to as EWS) on presentation to the ED. The
EWS is an aggregate scoring system used to classify the
severity of an acute illness based on routinely gathered
physiological parameters. We also collected the DPS
assigned to every ED attendee as a local prioritisation
system [20].

We produced descriptive statistics for some additional
common NHS metrics including number of four-hour
breaches and ED waiting times to fully describe the
underlying data. These metrics were not used as out-
come measures in the adjusted analyses to avoid over-
lap between factors associated with total time in ED and
decisions to admit.

Statistics
Categorical variables were summarised as frequency and
percentage and continuous variables as median and inter-
quartile range (IQR). Chi-squared tests and Kruskal—
Wallis tests were used to examine ethnic differences
across outcome measures and covariates for categorical
and continuous variables respectively. The number of ED
attendances were plotted against the number and pro-
portion of patients admitted over the study period.
Multivariable logistic regression was used to exam-
ine the association between ethnicity and our binary
outcome measures and present results as adjusted odds
ratios (aORs) and 95% confidence intervals (95% CIs).
Three models were constructed for each outcome:
model 1 was adjusted for age, sex and year of attend-
ance; model 2 included all variables in model 1 plus
EWS; model 3 included all variables in model 2 plus IMD
quintile. This sequential adjustment was undertaken to
examine whether ethnic differences in severity at pres-
entation and/or deprivation might explain any age/sex
adjusted associations between ethnicity and our outcome
measures.
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The frequency and proportion of observations with
missing data was calculated in each of the variables used
in the analysis. Multiple imputation by chained equations
to impute missing covariate data was used in all logistic
regression models. Imputation models contained all vari-
ables used in the analysis except the one being imputed,
including the outcome measures. Rubin’s Rules were used
to combine parameter estimates and standard errors
from 10 imputations into a single set of results [21]. To
investigate the impact of using multiple imputation on
our results, a sensitivity analysis was undertaken using
listwise deletion, excluding those with missing covariate
data in any variable used in the models.

All analyses were conducted using Stata 17 (StataCorp.
2017. Stata Statistical Software: Release 17.0 College Sta-
tion, TX: StataCorp LLC).

Results

Cohort characteristics

In total, there were 46,602 visits to the ED with a GI
disorder in the study period. After exclusion of repeat
attendances, 34,337 individuals were identified as
attending the ED with a GI disorder with fully coded
ethnicity and admission data, of whom 34,296 had
complete data for ethnicity and investigations (Fig. 1).
Baseline characteristics and demographics of the
cohort are shown in Table 1. Ethnicity coding was com-
plete for most attendees in the study period with 1049
(2.9%) attendees having missing or ‘not stated’ ethnic-
ity data. Of those with coded ethnicity, 23,548 (68.6%)
were White, 7450 (21.7%) were Asian, 1410 (4.1%) were
Black, 722 (2.1%) were of mixed ethnicity and 1207
(3.5%) reported other ethnicities.

The median age of attendees was 43 years (IQR
23-67 years), but patients from minority ethnic groups
were significantly younger (p <0.001,Table 1) than White
attendees (Asian: 37 years [20-57 years], Black 30 years
[18-45 vyears], mixed: 19 years [7-34 vyears], other:
29 years [17-44 years, White: 49 years [26-72 years]).
Females comprised 55.7% of all attendees with a similar
pattern across all ethnic groups. Minority ethnic attend-
ees were significantly more likely to be from the most
deprived areas (p <0.001, Table 1), whereas White attend-
ees were more equally distributed across all groups of
deprivation.

The median time spent in ED for all attendees was
269 min [IQR 181-412 min], and people of White eth-
nicity had the longest time spent in ED (Asian: 240 min
[168—-391 min], Black: 229 min [150—-347 min], mixed:
203 min [134-301 min], other: 234 min [160-361 min],
White: 284 min [191-427 min]) (Table 1). The high-
est proportion of 4-h waiting target breaches occurred
in the White group (White 57.4%, Asian 49.7%, Black
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46,602
Unique visit IDs together
with demographic data
extracted from hospital

Page 4 of 11

record
‘ 11,216
> Repeat attendences
’ excluded
\J
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Unique patient IDs. Data
associated with first visit
within study period
included
J 1,049
" Missing ethnicity data
\J
34,337

Complete data for
ethnicity and admission
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Observations not

status*
Data on investigations
linked to visit ID for the -
study period
\J
34,296
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Fig. 1 Formation of the analysed cohort.”* symbol indicates the following: included in analyses of admission; ‘t'symbol indicates the following:

included in analyses of investigation status

44.1%, mixed 35.0% and other 46.4%). In terms of acu-
ity of presentation, White patients presented with sig-
nificantly higher illness acuity than ethnic minority
patients, as measured by both EWS and DPS (p < 0.001,
Table 1).

ED attendance patterns across the study period

The pattern of ED attendances by patients with GI dis-
orders is shown in Fig. 2. There was a steep decline in
the overall numbers of both attendances and admissions
before the first national UK lockdown in March 2020.
These numbers were still lower at the end of 2021 com-
pared to pre-pandemic levels. However, the proportion
of patients admitted showed little change.

Multiple attendances were recorded for 18.3% of all
attendees (Table 1). However, there were no significant
differences in the rate of multiple attendances between
the different ethnic groups.

Factors influencing performance of clinical investigations
Overall, 29,887 (87.0%) attendees with an GI disorder
underwent some form of clinical investigation into their
presenting illness (see Additional file 1: Table S3 for
investigations studied).

A higher proportion of those from White ethnic
groups were investigated for their GI disorder than
any other ethnic group studied (Table 1). Overall, the
median number of investigations per individual attendee
was 5 (IQR 3-7). White patients had the highest median
investigation count, and those from mixed ethnic groups
had the lowest (White: 6 [3,-7], Asian 5 [1,—7], Black: 4
[1,-6], mixed 2 [0-6], other: 4 [1,-7]) (Table 1). Using
White attendees as the reference, and after adjustment
for year of attendance, age, sex, initial EWS score and
IMD quintile, all ethnic minority groups remained sig-
nificantly less likely to be investigated for their present-
ing illness (in the fully adjusted model, Asian: aOR 0.80,
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Table 1. Description of the cohort stratified by ethnic group
Variable Total* White Asian Black Mixed Other p value'
N=34,337 N=23,548 (68.6) N=7450(21.7) N=1410(4.1) N=722(2.1) N=1207 (3.5)
Age, med (IQR) 43 (23-67) 49 (26-72) 37 (20-57) 30 (18-45) 19 (7-34) 29 (17-44) <0.001
Age
0to 17 years 6066 (17.7) 3375(14.3) 1696 (22.8) 335(23.8) 338 (46.8) 322 (26.7) <0.001
18 to 29 years 5693 (16.6) 3649 (15.5) 1209 (16.2) 366 (26.0) 165 (22.9) 304 (25.2)
30 to 59 years 11,621 (33.8) 7562 (32.1) 2854 (38.3) 558 (39.6) 195 (27.0) 452 (37.5)
>60 years 10,955 (31.9) 8961 (38.1) 1691 (22.7) 151 (10.7) 24 (3.3) 8(10.6)
Missing 2(0.0) 1(0.0) 0(0.0) 0(0.0) 0(0.0) (0.1)
Sex, N (%)
Female 19,207 (55.9) 13,298 (56.5) 4087 (54.9) 856 (60.7) 405 (56.1) 561 (46.5) <0.001
Male 15,130 (44.1) 10,250 (43.4) 3363 (45.1) 554 (39.3) 317 (43.9) 646 (53.5)
IMD quintile, N (%)
1 (most deprived) 6740 (19.6) 4026 (17.1) 1581 (21.2) 575 (40.8) 227 (314) 331 (27.4) <0.001
2 7076 (20.6) 1(16.6) 2378(31.9) 321(22.8) 139 (19.3) 327 (27.1)
3 5573 (16.2) 3929 (16.7) 1239 (16.6) 145(10.3) 107 (14.8) 153(12.7)
4 6540 (19.1) 5337 (22.7) 900 (12.1) 95 (6.7) 105 (14.5) 103 (8.5)
5 (least deprived) 5914 (17.2) 5062 (21.5) 630 (8.5) 64 (4.5) 76 (10.5) 82 (6.8)
Missing 2494 (7.3) 1296 (5.5) 722 (9.7) 210 (14.9) 68 (9.4) 211 (17.5)
Number (%) with repeated visits 6268 (18.3) 4357 (18.5) 1330(17.9) 255 (18.1) 136 (18.8) 190 (15.7) 0.13
in study period
Total time in ED (minutes), med 269 (181-412) 284 (191-427) 240 (168-391) 229 (150-347) 203 (134-301) 234 (160-361) <0.001
(IQR)
Number (%) of 4 h breaches 18,668 (54.4) 13,526 (57.4) 3705 (49.7) 622 (44.1) 253 (35.0) 562 (46.4) <0.001
Initial EWS, N (%)
0 14,956 (43.6) 9941 (42.2) 3394 (45.6) 695 (49.3) 355 (49.2) 571 (47.4) <0.001
1to4 14,620 (42.6) 10,193 (43.3) 3119(41.9) 525(37.2) 299 (41.4) 484 (40.1)
5t06 777 (2.3) 599 (2.5) 132(1.8) 13(0.9) 11(1.5) 22(1.8)
>7 461(1.3) 395(1.7) 51(0.7) 8(0.6) 0(0.0) 7(0.6)
Missing 3523(10.3) 2420(10.3) 754 (10.1) 169 (12.0) 57 (7.8) 123(10.2)
Initial DPS, N (%)
1 (highest priority) 200 (0.6) 163 (0.7) 24.(0.3) 4(0.3) 2(04) 7(0.6) <0.001
2 3453 (10.1) 2605 (11.1) 563 (7.6) 109 (7.7) 77 (10.7) 99 (8.2)
3 30,572 (89.0) 20,732 (88.0) 6821 (91.6) 1283 (91.0) 639 (88.5) 1097 (90.9)
4 (lowest priority) 104 (0.3) 41(0.2) 42 (0.6) 13(0.9) 4(0.6) 4(0.3)
Missing 8(0.0) 7(0.0) 0(0.0) 1(0.7) 0(0.0) 0(0.0)
Investigations,N (%)
No investigations 4409 (12.8) 2445 (104) 1234 (16.6) 289 (20.5) 204 (28.3) 237 (19.6) <0.001
Had investigations 29,887 (87.0) 21,075 (89.5) 6208 (83.3) 1117 (79.2) 517 (71.6) 970 (80.4)
Missing 41(0.12) 28 (0.1) 8(0.1) 4(0.3) 1(0.1) 0(0.0)
Number of investigations, med 53-7) 6 (3-7) 5(1-7) 4(1-6) 2 (0-6) 4(1-7) <0.001
(IQR)
Admission, N (%)
Not admitted 15,365 (44.8) 9257 (39.3) 4085 (54.8) 843 (59.8) 463 (64.1) 717 (59.4) <0.001
Admitted 18,972 (553) 14,291 (60.7) 3365 (45.2) 567 (40.2) 259 (35.9) 490 (40.6)

DPS Dynamic priority score, IMD Index of multiple deprivation, IQR Interquartile range, EWS Early warning score

" Describes only those with complete ethnicity data. Those with missing ethnicity data and those coded as ‘not stated’ are excluded (N =1049)

T Comparison between ethnic groups was by chi-squared test for categorical variables and by Kruskal-Wallis test for continuous variables



Martin et al. BMC Medicine (2024) 22:275 Page 6 of 11
1000 - cov-19 100
A
P4 \
¥ 3 \
A \ =
3‘”"‘«,“. d \a ,c“’& l/ . H .y | o P . 8 3
g g L4 b . [ ¥ ea § -&- Total
\ .. / @ =1
g . i \ oy e | . & = Admited
2 6004 ,, a%4aa, ahaid 4,44 a4 o -t =0 2 A Percentage of
g_ 3 . -A‘A‘“- » A ) ‘gu‘_u AhA Rigming .E patients admitted
P () & \/ - -
5 p i W SV S 4 H
£ 400 | !-H a —40 =
E] [’ Rl |/ | § ™ P
- S | \ o LA™ =3
\ o [ | 3
" :
200+ —20 o
o+---r-r-r-rrrr-rrrrrrrrr-rrrrrrrrrrrrrrrrrrrer0
1-Jan-2018 1-Jan-2019 1-Jan-2020 1-Jan-2021 1-Jan-2022
Time

Fig. 2 Monthly attendances and admissions for patients with Gl disorders over the study period

95% CI 0.74-0.87; Black: 0.67, 95% CI 0.58—0.79; mixed:
0.71, 95% CI 0.59-0.86; other: 0.79, 95% CI 0.67-0.93;
p<0.0001 for all) (Fig. 3 and Additional file 1: Table S4).
Children below the age of 18 years of age were signifi-
cantly less likely to be investigated than older patients
(aOR 0.18, 95% CI 0.16-0.20 vs patients aged 18 to
29 years, p<0.0001), and males were less likely to be

investigated than females (aOR 0.70, 95% CI 0.65-0.75,
p<0.0001) as most females with abdominal symptoms
will have a pregnancy test (Additional file 1: Figure S1
and Table S4). There was a general trend such that the
aOR for receiving investigations was inversely related to
level of deprivation. The least deprived (those from IMD
quintile 5) were significantly more likely and the most

White (ref)
—_—
Asian - —_—
—.—
Black L
L 2
Mixed — L
Other ®
T T T T T
0.5 0.6 0.7 0.8 0.9 1

adjusted odds ratio

@ Model 1 - Adij. for age, sex & year of attendance @ Model 2 - model1 + EWS @ Model 3 — model 2 + IMD quintile
Fig. 3 Logistic regression models showing the relationship between ethnicity with having investigations performed following attendance
at the emergency department with Gl disorders. Figure 3 shows the adjusted odds ratios and 95% confidence intervals for the relationship
between ethnicity with undergoing any investigations after presentation to the emergency department with abdominal pain (n=34,296)
using the imputed dataset. Three models were constructed; the first (blue) is adjusted for age, sex and the year of first attendance at the ED
with abdominal pain during the study period. The second (red) is additionally adjusted for EWS. The third (green) is additionally adjusted for the IMD
quintile. Estimates are represented by dots and the 95% confidence interval for the estimate by bars. EWS, early warning score; IMD, index

of multiple deprivation; Ref, reference level
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deprived (IMD quintile 1) were significantly less likely
to have investigations than those from IMD quintile 3
(IMD quintile 5: 1.16, 95% CI 1.01-1.32, p=0.03; IMD
quintile 1: 0.88, 95% CI 0.78-0.99, p=0.03) (Additional
file 1: Figure S1 and Table S4).

Factors influencing discharges and admissions to hospital
Of the 34,337 patients attending the ED with GI disorders
18,972 (55.3%) were admitted to hospital. Amongst those
admitted, median (IQR) ages for each ethnic group were
as follows: White: 57 years (32—76 years); Asian: 44 years
(26-65 years); Black: 36 years (22-52 years); mixed:
25 years (14—40 years); other: 34 years (21-51 years).

The numbers of such attendees declined sharply in
early 2020 corresponding to the start of the COVID-19
pandemic (Fig. 2). There was an accompanying reduction
in the number of individuals with GI disorders admitted
to the hospital from the ED over this period. Attendees
were significantly less likely to be admitted in 2020 and
2022 compared to 2018 and 2019 (Additional file 1: Fig-
ure S2 and Table S5).

Minority ethnic patients presenting with GI disorders
tended to have lower initial EWS and a lower priority
DPS than White attendees and were significantly less
likely to be admitted to hospital than White patients
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(p<0.001, Table 1). However, when analyses were
adjusted for the variables—age, sex, year of attend-
ance, EWS and IMD quintile—minority ethnic attend-
ees were significantly less likely than those from White
ethnic groups to be admitted to hospital in all models
tested (in the fully adjusted model, Asian: aOR 0.63,
95% CI 0.60-0.67; Black: 0.60, 95% CI 0.54—0.68; mixed:
0.60, 95% CI 0.51-0.71; other: 0.61, 95% CI 0.54—0.69;
p<0.0001 for all) (Fig. 4 and Additional file 1: Table S5).
Using patients aged 18-29 years as a reference group,
children were significantly less likely to be admitted
and older patients significantly more likely to be admit-
ted to hospital (0 to 17 years: aOR 0.59, 95% CI 0.55—
0.64,> 60 years: 2.53, 95% CI 2.36-2.71; p<0.0001 for
both) (Additional file 1: Figure S2). There was no signif-
icant difference in the odds of admission between males
and females after adjustment (Additional file 1: Figure
S2 and Table S5). Those living in the most deprived
IMD quintile were significantly less likely to be admit-
ted to hospital than those in quintile 3 (aOR 0.90, 95%
CI 0.83-0.97; p=0.005) (Additional file 1: Figure S2
and Table S5).

In a sensitivity analysis using observations with com-
plete case data, our findings were largely unchanged
(Additional file 1: Figures S3 and S4).

o
White (ref) ®
®
_._
Asian e e
—.—
Black — L2
Mixed - L
Other L
T T T T T
0.5 0.6 0.7 0.8 0.9 1

adjusted odds ratio

@® Model 1 - adi. for age, sex & year of attendance® Model 2 - model 1 + EWS @ Model 3 - model 2 + IMD quintile

Fig. 4 Logistic regression models showing the association between ethnicity and admission following attendance at the emergency department
with Gl disorders. Figure 4 shows the adjusted odds ratios and 95% confidence intervals for the relationship between ethnicity and admission

to hospital after presentation to the emergency department with abdominal pain (n=34,337) using the imputed dataset. Three models were
constructed; the first (blue) is adjusted for age, sex and the year of first attendance at the ED with abdominal pain during the study period. The
second (red) is additionally adjusted for EWS. The third (green) is additionally adjusted for the IMD quintile. Estimates are represented by dots

and the 95% confidence interval for the estimate by bars. x axis is on a log scale. EWS, early warning score; IMD, index of multiple deprivation; Ref,

reference level
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Discussion
Considerable evidence describes health inequalities

related to ethnicity [3—7, 22] and several studies demon-
strate racial and ethnic disparities in emergency medicine
[23-26]; however in the UK, there has been little focus on
inequalities in acute hospital care. To our knowledge, this is
the largest analysis of outcomes for ED attendees with GI
disorders broken down by ethnic group. The chosen out-
come measures, directly related to the process of care in
the ED, were the frequency of patients with such disorders
receiving the clinical investigations common in this clini-
cal setting or the likelihood of being admitted to hospital
after ED assessment. We looked at patient-level data from
attendances at a busy ED in England including the 2 years
before and the nearly 2 years after the commencement of
the COVID-19 pandemic and found significant differences
in the patterns of usage and disparities in care and out-
comes for patients of different ethnicities with GI disorders.
Statistical adjustment for potentially confounders, includ-
ing socioeconomic factors and differences in illness acuity,
attenuated but did not eliminate these apparent dispari-
ties, with non-White individuals remaining less likely to be
investigated or admitted when found to have a GI disorder.

Ethnicity was generally extremely well-coded, better
than has been previously observed in English hospitals
[27], and the proportion of attendees from non-White
backgrounds was higher than that observed for the popu-
lation across England overall, in keeping with local popula-
tion demographics [12]. Minority ethnic attendees tended
to be younger than White attendees, most likely explained
by the minority ethnic populations in Leicester being gen-
erally younger than the White population, although differ-
ences in access to healthcare services and cultural attitudes
may also contribute. The data also show a significant dip in
absolute numbers of patients attending with a GI disorder
during and post-COVID which had not fully recovered by
the end of 2021. This pattern reflects the overall ED activ-
ity levels reported across England post-COVID [28].

Both the initial DPS assigned using a local prioritisa-
tion system to determine the required urgency of inter-
vention or secondary assessment and the initial EWS [18,
19] measured in attendees on arrival at the ED were uti-
lised to assess the impact of illness acuity on patient out-
comes. By both measures, minority ethnic patients were
generally assessed as lower clinical priority than White
attendees on arrival at the ED. This observation, and that
of minority ethnic patients having shorter time spent
in ED, is consistent with a higher proportion of minor-
ity ethnic patients being younger and likely attending ED
with less serious conditions. However, caution is required
in interpreting this non-adjusted data since severity of
illness at presentation and likelihood of admission will
impact on time spent in ED.
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We found lower illness acuity scores in those from eth-
nic minority groups. However, after adjusting for EWS,
rather than DPS because the former score is more widely
validated, and other covariables including age, sex and
deprivation index, minority ethnic patients remained sig-
nificantly less likely to be investigated or admitted to hos-
pital than White people for the same types of illness. The
reasons are unclear but may relate to cultural differences
in illness presentation and healthcare-seeking behaviour
between ethnic groups [29, 30]. Disparities in emergency
care have previously been described in the US and Aus-
tralia, where Black or indigenous patients in the ED are
less likely to receive clinical imaging investigations and
analgesia for acute pain than Whites [23-26]. The bulk of
evidence on healthcare outcome inequalities focuses on
ethnicity, sex and socioeconomic status [31, 32]; however,
when we corrected for both sex and socioeconomic sta-
tus, racial disparities remained in the current study. Oth-
ers have attributed such disparities, in part, to implicit
bias in the assessment by the healthcare provider [33, 34],
although we have no evidence for this and cannot correct
for it as a covariable. Underlying reasons are likely to be
complex. Differences between ethnic groups in the pres-
entation of illness, the language used to describe symp-
toms and in illness behaviour are well recognised [29,
30]. Generalised musculoskeletal pain is more common
in South Asian individuals in the UK [35]. South Asians
with acute coronary syndromes report pain over a larger
area of their bodies than White ethnicities [36] and dis-
play a greater tendency to seek immediate care [37]. Pres-
entations to ED with GI disorders may also potentially be
driven by these factors.

There may also be a mismatch between the clinician’s
and the patient’s mental model of disease which impairs
communication. Use of language is important in the cli-
nician/patient interaction, but English proficiency is not
recorded, so it could not be used as a covariate. Cul-
tural alignment between clinician and patient might also
impact the quality of the clinical consultation. Given all of
these potential causes of bias, it is reassuring that minor-
ity ethnic individuals did not experience a higher rate of
ED re-attendance and so were not being discharged pre-
maturely with an illness that subsequently required fur-
ther assessment or treatment in the future.

The implication might be that White patients were
being over-admitted rather than minority ethnic patients
being under-admitted. Over-investigation and over-
treatment of patients in healthcare is widely recognised,
including in emergency medicine [38]. Decisions guiding
the investigation and admission of patients may be driven
by multiple factors beyond assessment of acuity of pres-
entation, but being subjected to unnecessary investiga-
tions or being admitted to hospital unnecessarily would
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be negative healthcare outcomes, particularly for older
people [39, 40]. Lower rates of diagnostic investigations
and admissions in the non-White patients may poten-
tially result from these significantly younger individuals
having greater engagement in decision making about
their care, and with parents able to care for children,
coupled with a reluctance on the part of medical staff to
discharge the more elderly White patients home from the
ED due to a lack of social support.

The strengths of the current analysis include the assem-
bly a large, well-defined cohort, longitudinal over 4 years
pre- and post-COVID-19 pandemic, assessed and treated
using consistent and standardised processes and the
ability to adjust for multiple covariables including ill-
ness acuity by two different methods. The wide range of
underlying clinical conditions and large differences in
age and severity might make severity adjustment incom-
plete, leaving residual confounding. Data completeness
was good and patient ethnicity was reliably collected and
very well coded in clinical systems, although aggregated
ethnicity categories may not reflect intra-group heteroge-
neity. That the data are derived from a single centre is a
potential limit to generalisability. Data relating to attend-
ees’ presenting symptoms and any co-morbidities were
also not available but could have helped interpretation
of the findings. Patient disease outcomes (recovery from
disease and associated healthcare costs) were not avail-
able, so no conclusions could be reached about the effects
of the disparities found. Future research will examine
disease outcomes for this cohort to enable further under-
standing of the differences found in this analysis.

We also did not explore interactions between vari-
ables such as age and ethnicity as part of this work as
this would lack statistical power for detecting differences
in outcomes for the smaller groups, thus increasing the
risk of type II error. However, future work with a larger
sample, or with a more equal distribution across eth-
nic groups, should explore interactions, especially those
between age and/or illness severity with ethnicity.

Conclusions

The current analysis reveals important new informa-
tion about differences in the outcomes of acute care for
patients from different ethnic groups treated in a sin-
gle centre. The explanation for these differences is likely
to be complex and will require future research to fully
elucidate. This will require analysis of whether differ-
ences in the processes of care lead to different disease
outcomes, by using linked primary and secondary care
data and qualitative analyses of attitudes and experi-
ences of both the patients accessing acute care and the
staff providing their care.

Page 9 of 11

Abbreviations

aOR  Adjusted odds ratio

cl Confidence interval

DPS  Dynamic priority score

ED Accident and Emergency Department
EWS  Early warning score

Gl Gastrointestinal

IMD  Index of multiple deprivation

IQR Interquartile range

UHL  University Hospitals of Leicester NHS Trust

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/512916-024-03490-0.

Additional file 1: Table S1. Record Checklist. Table S2. Diagnostic codes

for Gl disorders studied. Table 3. Derivation of exposure and outcome
variables. Table S4. Logistic regression models showing the relationship
between ethnicity and other demographic and clinical parameters with
having investigations performed following attendance at the emergency
department with Gl disorders. Figure S1. Logistic regression models show-
ing the relationship between ethnicity and other demographic and clini-
cal parameters with having investigations performed following attend-
ance at the emergency department with Gl disorders. Figure S2. Logistic
regression models showing the relationship between ethnicity and other
demographic and clinical parameters with admission to hospital following
attendance at the emergency department with Gl disorders. Figure S3.
Complete Case sensitivity analysis—Logistic regression models showing
the relationship between ethnicity and other demographic and clinical
parameters with having investigations performed following attendance
at the emergency department with Gl disorders in complete cases. Figure
S4. Complete Case sensitivity analysis—Logistic regression models show-
ing the relationship between ethnicity and other demographic and clini-
cal parameters with admission following attendance at the emergency
department with Gl disorders in complete cases.

Acknowledgements

KK and MP are supported by the National Institute for Health Research (NIHR)
Applied Research Collaboration East Midlands (ARC EM) and the NIHR Leices-
ter Biomedical Research Centre (BRC).

Authors’ contributions

The work was conceptualised by NB, KK, MP, RA and TC. Primary analysis of
data was performed by CAM. All authors contributed significantly to data
interpretation. The first draft manuscript was written by NB and subsequently
edited by all authors. All authors read and approved the final manuscript.

Funding
This work was funded by the Leicester Hospitals Charity.

Availability of data and materials
Data will not be shared since this is a service evaluation. Please direct enquir-
ies to the corresponding author.

Declarations

Ethics approval and consent to participate

This analysis of anonymised, routine patient data was approved by the UHL
Data Protection Officer/Head of Privacy and registered as a service evaluation
by the UHL Clinical Audit and Effectiveness Team (reference number 11675).
Therefore, informed consent from individual patients was not sought.

Consent for publication
Not applicable.

Competing interests
NB is Director of Research and Innovation for UHL NHS Trust and Director of
Leicestershire Academic Health Partners. KK is Director for Centre for Ethnic



https://doi.org/10.1186/s12916-024-03490-0
https://doi.org/10.1186/s12916-024-03490-0

Martin et al. BMC Medicine (2024) 22:275

Health Research, University of Leicester, and Chair (Diabetes Working Group)
and Trustee of the Charity—South Asian Health Foundation. MP declares
research grants paid to institution from UKRI-MRC, NIHR and Gilead Sciences
and consulting fees from QIAGEN.

Other authors declare no competing interests.

Author details

'Department of Cardiovascular Sciences, University of Leicester, Leicester,
UK. ?Department of Nephrology, University Hospitals of Leicester NHS Trust,
Leicester, UK. *Department of Respiratory Sciences, University of Leicester,
Leicester, UK. *“Department of Infection and HIV Medicine, University Hospitals
of Leicester NHS Trust, Leicester, UK. >Development Centre for Population
Health, University of Leicester, Leicester, UK. *Department of Emergency

and Specialist Medicine, University Hospitals of Leicester NHS Trust, Leicester,
UK. ’Diabetes Research Centre, Centre for Ethnic Health Research, University
of Leicester, Leicester, UK. 8Department of Corporate Medicine, University
Hospitals of Leicester NHS Trust, Leicester, UK.

Received: 1 February 2024 Accepted: 17 June 2024
Published online: 02 July 2024

References

1. The NHS Long Term Plan. 2019. https.//www.longtermplan.nhs.uk/wp-
content/uploads/2019/08/nhs-long-term-plan-version-1.2.pdf. Accessed
28 Mar 2024.

2. Hayanga B, Stafford M, Bécares L. Ethnic inequalities in healthcare use
and care quality among people with multiple long-term health condi-
tions living in the United Kingdom: a systematic review and narrative
synthesis. Int J Environ Res Public Health. 2021;18:12599.

3. Karlsen S, Nazroo JY. Religious and ethnic differences in health: evidence
from the health surveys for England 1999 and 2004. Ethn Health.
2010;15:549-68.

4. Pham TM, Carpenter JR, Morris TP, Sharma M, Petersen I. Ethnic dif-
ferences in the prevalence of type 2 diabetes diagnoses in the UK:
cross-sectional analysis of the health improvement network primary care
database. Clin Epidemiol. 2019;11:1081-8.

5. Oldroyd J, Banerjee M, Heald A, Cruickshank K. Diabetes and ethnic
minorities. Postgrad Med J. 2005;81:486-90.

6. Bansal N, Fischbacher CM, Bhopal RS, Brown H, Steiner MFC, Capewell S.
Myocardial infarction incidence and survival by ethnic group: Scottish
Health and Ethnicity Linkage retrospective cohort study. BMJ Open.
2013;3:e003415.

7. George J, Mathur R, Shah AD, et al. Ethnicity and the first diagnosis
of a wide range of cardiovascular diseases: associations in a linked
electronic health record cohort of 1 million patients. PLoS ONE.
2017;12:e0178945.

8. Wan I, Robbins AJ, Apea VJ, et al. Ethnicity and acute hospital admis-
sions: multi-center analysis of routine hospital data. E Clin Med.
2021;39:101077.

9. Petersen J, Kandt J, Longley PA. Ethnic inequalities in hospital admissions
in England: an observational study. BMC Public Health. 2021;21:862.

10. Balker C. Accident and emergency statistics: demand, performance
and pressure. Briefing Paper, House of Commons Library, 2017. https://
researchbriefings.files.parliament.uk/documents/SN06964/SN06964.pdf
Accessed 28 Mar 2024.

11. Office for National Statistics. 2022: https://www.ons.gov.uk/peoplepopu
lationandcommunity/populationandmigration/populationestimates/
datasets/populationandhouseholdestimatesenglandandwalescens
us2021 Accessed 28 Mar 2024.

12. Office for National Statistics. 2022: https://www.ons.gov.uk/visualisations/
censusareachanges/E06000016/. Accessed 28 Mar 2024.

13. Leicestershire County 2021 Census Area Profile. https://www.nomisweb.
co.uk/sources/census_2021/report?compare=E10000018. Accessed 3
Apr 2024.

14. Benchimol El, Smeeth L, Guttmann A, et al. The REporting of studies
Conducted using Observational Routinely-collected health Data
(RECORD) Statement. PLoS Med. 2015;12:e1001885.

15. Office for National Statistics. Ethnic group, national identity and
religion. https://www.ons.gov.uk/methodology/classificationsandst

20.

21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

32.

33.

34

35.

36.

37.

Page 10 of 11

andards/measuringequality/ethnicgroupnationalidentityandreligion.
Accessed 28 Mar 2024.

. Handbook to the NHS Constitution. Available at: https://www.gov.uk/gover

nment/publications/supplements-to-the-nhs-constitution-for-england/
the-handbook-to-the-nhs-constitution-for-england. Accessed 3 Apr 2024.

. Ministry of Housing, Communities and Local Government. English

Indices of Deprivation 2019 UK. https://www.gov.uk/government/stati
stics/english-indices-of-deprivation-2019. Accessed 28 Mar 2024.

. Royal College of Physicians. National Early Warning Score (NEWS) 2:

Standardising the assessment of acute-illness severity in the NHS.
Updated report of a working party. London: RCP; 2017.

. Roland D, Stilwell PA, Fortune PM, Alexander J, Clark SJ, Kenny S. Case

for change: a standardised inpatient paediatric early warning system in
England. Arch Dis Child. 2021;106:648-51.

Care Quality Commission. Leicester Royal Infirmary Quality Report
2016. Available at: https://www.leicestershospitals.nhs.uk/EasysiteWeb/
getresource.axd?AssetID=47660&type=full&servicetype=Attachment.
Accessed 3 Apr 2024.

Rubin DB. Inference and missing data. Biometrika. 1976;63:581-92.
Marmot M, Allen J, Boyce T, Goldblatt P, Morrison J. Health

Equity in England: The Marmot Review 10 Years On. Institute of
Health Equity; 2020. https://health.org.uk/publications/reports/
the-marmot-review-10-years-on.

Shah AA, Zogg CK, Zafar SN, Schneider EB, Cooper LA, Chapital AB,

et al. Analgesic access for acute abdominal pain in the emergency
department among racial/ethnic minority patients: a nationwide
examination. Med Care. 2015;53:1000-9.

Pletcher MJ, Kertesz SG, Kohn MA, Gonzales R. Trends in opioid pre-
scribing by race/ethnicity for patients seeking care in US emergency
departments. JAMA. 2008;299:70-8.

Lee P, Maxine Le Saux M, Rebecca Siegel R, Monika Goyal M, Chen C,
MaY, Meltzer AC. Racial and ethnic disparities in the management of
acute pain in US emergency departments: meta-analysis and system-
atic review. Am J Emergency Med. 2019;37:1770-7.

Schrager JD, Patzer RE, Kim JJ, et al. Racial and ethnic differences

in diagnostic imaging utilization during adult emergency depart-
ment visits in the United States, 2005 to 2014. J Am Coll Radiol.
2019;16:1036-45.

Scobie S, Spencer J, Raleigh V. Ethnicity coding in English health
service datasets. Nuffield Trust 2021. https://www.nuffieldtrust.org.uk/
sites/default/files/2021-06/1622731816_nuffield-trust-ethnicity-cod-
ing-web.pdf. Accessed 28 Mar 2024.

Baker C. NHS key statistics: England July 2023. House of Commons
Library 2023. https://researchbriefings.files.parliament.uk/documents/
CBP-7281/CBP-7281.pdf Accessed 28 Mar 2024.

Palmer B, Macfarlane G, Afzal C, Esmail A, Silman A, Lunt M. Accultura-
tion and the prevalence of pain amongst South Asian minority ethnic
groups in the UK. Rheumatology. 2007;46:1009-14.

Ben-ShlomoY, Naqvi H, Baker I. Ethnic differences in healthcare-
seeking behaviour and management for acute chest pain: secondary
analysis of the MINAP dataset 2002-2003. Heart. 2008;94:354-9.

. James CA, Bourgeois FT, Shannon MW. Association of race/ethnicity

with emergency department wait times. Pediatrics. 2005;115:310-315.
Turner AJ, Francetic |, Watkinson R, Gillibrand S, Sutton M. Socioeco-
nomic inequality in access to timely and appropriate care in emer-
gency departments. J Health Econ. 2022,85:102668.

Ho J, Burbridge H, Raumati |, Khalil R, Hill D, Jones P. Disposition dispari-
ties in an urban tertiary emergency department. Emerg Med Australas.
2022;34:626-8.

Soares WE 3rd, Knowles KJ 2nd, Friedmann PD. A thousand cuts:

racial and ethnic disparities in emergency medicine. Med Care.
2019;,57:921-3.

Allison TR, Symmons DPM, Brammah T, et al. Musculoskeletal pain is more
generalised among people from ethnic minorities than among white in
Greater Manchester. Ann Rheum Dis. 2002;,61:151-6.

Dubrey SW, Ghonim S, Teoh M. Acute coronary syndromes among South
Asian subgroups in the UK: symptoms and epidemiology Br. J Cardiol.
2014,21:153-7.

Chaturvedi N, Rai H, Ben-Shlomo Y. Lay diagnosis and health-care-
seeking behaviour for chest pain in south Asians and Europeans. Lancet.
1997;350:1578-83.


https://www.longtermplan.nhs.uk/wp-content/uploads/2019/08/nhs-long-term-plan-version-1.2.pdf
https://www.longtermplan.nhs.uk/wp-content/uploads/2019/08/nhs-long-term-plan-version-1.2.pdf
https://researchbriefings.files.parliament.uk/documents/SN06964/SN06964.pdf
https://researchbriefings.files.parliament.uk/documents/SN06964/SN06964.pdf
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/datasets/populationandhouseholdestimatesenglandandwalescensus2021
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/datasets/populationandhouseholdestimatesenglandandwalescensus2021
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/datasets/populationandhouseholdestimatesenglandandwalescensus2021
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/datasets/populationandhouseholdestimatesenglandandwalescensus2021
https://www.ons.gov.uk/visualisations/censusareachanges/E06000016/
https://www.ons.gov.uk/visualisations/censusareachanges/E06000016/
https://www.nomisweb.co.uk/sources/census_2021/report?compare=E10000018
https://www.nomisweb.co.uk/sources/census_2021/report?compare=E10000018
https://www.ons.gov.uk/methodology/classificationsandstandards/measuringequality/ethnicgroupnationalidentityandreligion
https://www.ons.gov.uk/methodology/classificationsandstandards/measuringequality/ethnicgroupnationalidentityandreligion
https://www.gov.uk/government/publications/supplements-to-the-nhs-constitution-for-england/the-handbook-to-the-nhs-constitution-for-england
https://www.gov.uk/government/publications/supplements-to-the-nhs-constitution-for-england/the-handbook-to-the-nhs-constitution-for-england
https://www.gov.uk/government/publications/supplements-to-the-nhs-constitution-for-england/the-handbook-to-the-nhs-constitution-for-england
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2019
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2019
https://www.leicestershospitals.nhs.uk/EasysiteWeb/getresource.axd?AssetID=47660&type=full&servicetype=Attachment
https://www.leicestershospitals.nhs.uk/EasysiteWeb/getresource.axd?AssetID=47660&type=full&servicetype=Attachment
https://health.org.uk/publications/reports/the-marmot-review-10-years-on
https://health.org.uk/publications/reports/the-marmot-review-10-years-on
https://www.nuffieldtrust.org.uk/sites/default/files/2021-06/1622731816_nuffield-trust-ethnicity-coding-web.pdf
https://www.nuffieldtrust.org.uk/sites/default/files/2021-06/1622731816_nuffield-trust-ethnicity-coding-web.pdf
https://www.nuffieldtrust.org.uk/sites/default/files/2021-06/1622731816_nuffield-trust-ethnicity-coding-web.pdf
https://researchbriefings.files.parliament.uk/documents/CBP-7281/CBP-7281.pdf
https://researchbriefings.files.parliament.uk/documents/CBP-7281/CBP-7281.pdf

Martin et al. BMC Medicine (2024) 22:275

38. Newton EH. Addressing overuse in emergency medicine: evidence
of a role for greater patient engagement. Clin Exp Emerg Med.
2017,30(4):189-200.

39. San Jose-Saras D, Vicente-Guijarro J, Sousa P, et al. Inappropriate hospital
admission as a risk factor for the subsequent development of adverse
events: a cross-sectional study. BMC Med. 2023;21:312.

40. Schattner A. The spectrum of hospitalization-associated harm in the
elderly. Eur J Int Med. 2023;115:29-33.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 11 of 11



	Ethnicity and outcomes for patients with gastrointestinal disorders attending an emergency department serving a multi-ethnic population
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Study design and data source
	Study population
	Exposure, outcomes and covariables
	Statistics

	Results
	Cohort characteristics
	ED attendance patterns across the study period
	Factors influencing performance of clinical investigations
	Factors influencing discharges and admissions to hospital

	Discussion
	Conclusions
	Acknowledgements
	References


