
Martin et al. BMC Medicine          (2024) 22:275  
https://doi.org/10.1186/s12916-024-03490-0

RESEARCH ARTICLE Open Access

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

BMC Medicine

Ethnicity and outcomes for patients 
with gastrointestinal disorders attending 
an emergency department serving a multi-
ethnic population
Christopher A. Martin3,4,5, Tim Coats1,6, Manish Pareek3,4,5, Kamlesh Khunti7, Ruw Abeyratne8 and 
Nigel J. Brunskill1,2* 

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 (GI) 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 GI 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 GI 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% 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). Similarly, after adjust-
ment, minority ethnic attendees were also significantly less likely to be admitted to hospital (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).

Conclusions Significant differences in usage patterns and disparities in acute care outcomes for patients of different 
ethnicities with GI 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 

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  years, 
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.

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  years], mixed: 19  years [7–34  years], 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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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, 

Fig. 1 Formation of the analysed cohort. ‘*’ symbol indicates the following: included in analyses of admission; ‘†’symbol indicates the following: 
included in analyses of investigation status
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Table 1. Description of the cohort stratified by ethnic group

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

Variable Total*
N = 34,337

White
N = 23,548 (68.6)

Asian
N = 7450 (21.7)

Black
N = 1410 (4.1)

Mixed
N = 722 (2.1)

Other
N = 1207 (3.5)

p  value†

Age, med (IQR) 43 (23–67) 49 (26–72) 37 (20–57) 30 (18–45) 19 (7–34) 29 (17–44)  < 0.001

Age
 0 to 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) 128 (10.6)

 Missing 2 (0.0) 1(0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (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 (31.4) 331 (27.4)  < 0.001

 2 7076 (20.6) 3911 (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 
in study period

6268 (18.3) 4357 (18.5) 1330 (17.9) 255 (18.1) 136 (18.8) 190 (15.7) 0.13

Total time in ED (minutes), med 
(IQR)

269 (181–412) 284 (191–427) 240 (168–391) 229 (150–347) 203 (134–301) 234 (160–361)  < 0.001

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

 1 to 4 14,620 (42.6) 10,193 (43.3) 3119 (41.9) 525 (37.2) 299 (41.4) 484 (40.1)

 5 to 6 777 (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 (0.4) 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 (0.1) 0 (0.0) 0 (0.0)

Investigations,N (%)
 No investigations 4409 (12.8) 2445 (10.4) 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 
(IQR)

5 (3–7) 6 (3–7) 5 (1–7) 4 (1–6) 2 (0–6) 4 (1–7)  < 0.001

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 (55.3) 14,291 (60.7) 3365 (45.2) 567 (40.2) 259 (35.9) 490 (40.6)
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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 

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

Fig. 3 Logistic regression models showing the relationship between ethnicity with having investigations performed following attendance 
at the emergency department with GI 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 

(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).

Fig. 4 Logistic regression models showing the association between ethnicity and admission following attendance at the emergency department 
with GI 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.

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.
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