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Abstract 

Indicative evidence suggests that minoritised ethnic groups have higher risk of developing multiple long-term condi-
tions (MLTCs), and do so earlier than the majority white population. While there is evidence on ethnic inequalities 
in single health conditions and comorbidities, no review has attempted to look across these from a MLTCs perspec-
tive. As such, we currently have an incomplete understanding of the extent of ethnic inequalities in the prevalence 
of MLTCs. Further, concerns have been raised about variations in the way ethnicity is operationalised and how this 
impedes our understanding of health inequalities. In this systematic review we aimed to 1) describe the literature that 
provides evidence of ethnicity and prevalence of MLTCs amongst people living in the UK, 2) summarise the preva-
lence estimates of MLTCs across ethnic groups and 3) to assess the ways in which ethnicity is conceptualised and 
operationalised. We focus on the state of the evidence prior to, and during the very early stages of the pandemic. We 
registered the protocol on PROSPERO (CRD42020218061). Between October and December 2020, we searched ASSIA, 
Cochrane Library, EMBASE, MEDLINE, PsycINFO, PubMed, ScienceDirect, Scopus, Web of Science, OpenGrey, and refer-
ence lists of key studies/reviews. The main outcome was prevalence estimates for MLTCs for at least one minoritised 
ethnic group, compared to the majority white population. We included studies conducted in the UK reporting on eth-
nicity and prevalence of MLTCs. To summarise the prevalence estimates of MLTCs across ethnic groups we included 
only studies of MLTCs that provided estimates adjusted at least for age. Two reviewers screened and extracted data 
from a random sample of studies (10%). Data were synthesised using narrative synthesis. Of the 7949 studies identi-
fied, 84 met criteria for inclusion. Of these, seven contributed to the evidence of ethnic inequalities in MLTCs. Five of 
the seven studies point to higher prevalence of MLTCs in at least one minoritised ethnic group compared to their 
white counterparts. Because the number/types of health conditions varied between studies and some ethnic popula-
tions were aggregated or omitted, the findings may not accurately reflect the true level of ethnic inequality. Future 
research should consider key explanatory factors, including those at the macrolevel (e.g. racism, discrimination), as 
they may play a role in the development and severity of MLTCs in different ethnic groups. Research is also needed to 
ascertain the extent to which the COVID19 pandemic has exacerbated these inequalities.

Keywords Multiple long‐term conditions, Ethnicity, Inequalities, Systematic review, Narrative synthesis, UK

Background
Long‐term conditions (e.g. chronic kidney disease, 
hypertension and depression) are health conditions that 
are currently not curable and can only be managed with 
medication or other therapies [1, 2]. One in four primary 
care patients in the United Kingdom (UK) have multiple 
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long-term health conditions (MLTCs) i.e. the presence 
of two or more long-term health conditions in an indi-
vidual [3, 4]. Further, the proportion of people living 
with four or more long-term conditions is expected to 
double between 2015 and 2035 [5]. Evidently, healthcare 
systems, which have previously focused on single condi-
tions, will need to radically transform their approaches to 
meet the challenges and complexity of caring for people 
with MLTCs [6].

Indicative evidence suggests that the risk of develop-
ing MLTCs is higher, and with MLTCs occurring at an 
earlier age, for people from minoritised ethnic groups 
than people from the majority white group [7, 8]. Stud-
ies of single conditions provide evidence that many, 
but not all, people from minoritised ethnic groups in 
the UK experience poorer health than people from the 
white ethnic group [9, 10]. Much of the variation in poor 
health across minoritised ethnic groups is due to under-
lying socioeconomic inequalities which, in turn, can be 
attributed to life-course experiences of racism and racial 
discrimination [11].

With ethnic inequalities evident in single health con-
ditions, we would expect ethnic inequalities in MLTCs 
to follow a similar pattern. To our knowledge, there has 
been one previous review that has reported on ethnic-
ity and MLTCs in the UK [12]. However, this review nar-
rowly focused on long-term mental health conditions 
(i.e. comorbid substance use in psychosis), and there-
fore, provides only partial evidence of the burden of 
MLTCs across ethnic groups. Given that having MLTCs 
is associated with poorer functioning, lower quality of 
life, higher mortality risk [4], and greater healthcare use 
and cost [13], developing an understanding of the varia-
tion in the burden of MLTCs across ethnic groups in the 
population is key to ensure efficient, and equitable policy 
and practice [7].

It is important to consider that there is significant vari-
ability in the way ethnicity data is operationalised, ana-
lysed and presented in the UK [14]. These variations can 
introduce bias resulting in incorrect conclusions being 
drawn, ultimately compromising our understanding 
of health inequalities [14]. For a complete understand-
ing of ethnic inequalities in the prevalence of MLTCs it 
is crucial for researchers to carefully consider how eth-
nicity is best conceptualised and to assess the strengths 
and limitations of the approaches they adopt during its 
operationalisation.

Thus, the aim of the present review is 1) to identify and 
describe the literature that provides evidence of ethnicity 
and prevalence of MLTCs amongst people living in the 
UK, 2) to summarise the prevalence estimates of MLTCs 
across ethnic groups and 3) to assess how ethnicity is 
conceptualised and operationalised. COVID-19 and the 

measures adopted to curb the spread of the virus during 
the pandemic have disproportionately affected minori-
tised ethnic group people. Given emerging evidence 
documenting the increase in ethnic inequalities following 
the coronavirus pandemic, we focus on the state of the 
evidence prior to, and during the very early stages of the 
pandemic. This provides a useful benchmark for future 
studies to measure and understand the impact on the 
pandemic in further exacerbating longstanding ethnic 
inequalities in health.

Methods
Search strategy
As per the Preferred Reporting Items for Systematic 
review and Meta‐Analysis Protocols (PRISMA‐P) guide-
lines [15], we registered the protocol for this review on 
PROSPERO (CRD42020218061). We electronically 
searched for studies that included the prevalence of 
MLTCs across ethnic groups in the UK using the follow-
ing databases: ASSIA (Applied Social Sciences Index and 
Abstracts), Cochrane Library, EMBASE (Excerpta Med-
ica dataBASE), MEDLINE, PsycINFO, PubMed, Science-
Direct, Scopus, Web of Science core collection. To ensure 
that relevant grey literature was not excluded we also 
conducted a search on OpenGrey. We supplemented the 
electronic search with a manual search of the reference 
lists of key articles identified. Experts in the field who had 
recently conducted systematic reviews on multimorbidity 
were contacted to compare search strategies and obtain 
further references. When full texts were unavailable, we 
contacted the relevant authors.

We adhered to the conventions of each search engine 
and used search terms that captured the key concepts; 
Ethnicity (e.g. "Ethnic Groups"[Mesh] OR “BME” OR 
“BAME”), multiple health conditions (e.g. “Multiple 
Chronic Conditions” OR Comorbid* OR Multimorbid-
ity), Health inequality (e.g. "Health Equity"[Mesh] OR 
“Healthcare disparit*” [MeSH] OR Inequalit*) and the 
geographical location (e.g. "United Kingdom"[MeSH 
Terms] OR “UK”) (See Supplementary file 1 for a full list 
of search terms).

Study inclusion and exclusion criteria
We did not restrict the start of the search to any par-
ticular period in time and included studies published 
up until December 2020. Only UK studies, reported in 
English, with estimated prevalence of MLTCs across 
ethnic groups of people in the UK general population, 
residing in the community were included. To accom-
modate the variety of ways in which MLTCs were 
defined and operationalised in the extant literature, we 
included studies of multimorbidity (i.e. the presence 
of two or more long-term health conditions [16]) and 
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comorbidity (i.e. the presence of any distinct additional 
co-existing ailment in a person with an index condition 
under investigation [17]). We applied further restric-
tions to address the second objective (to summarise the 
prevalence estimates of MLTCs across ethnic groups). 
Given the role of age in patterning MLTCs [2], and the 
younger age profile of minoritised ethnic group people 
[18], we excluded studies that did not adjust for at least 
age as they would have provided an inaccurate repre-
sentation of the prevalence of MLTCs across ethnic 
groups. We also excluded studies that focused on only 
two conditions (e.g. depression and substance abuse) 
and included only studies that counted more than two 
conditions. These studies are more likely to focus on 
people with overall severity of illness, greater healthcare 
utilisation, and complex medical needs [19, 20].

We imported the studies retrieved from the electronic 
search to Endnote X8 where duplicates were removed. 
BH and LB screened a random sample (10%) of the titles, 
abstracts, and full texts. The studies were divided into 3 
batches. For each batch, BH and LB double screened 10% 
of the studies first and compared results before BH con-
tinued to independently screen the remaining studies. 
Disagreements were resolved by discussion.

Data extraction strategy
We extracted relevant data from the included studies 
using a structured form with the following items: study 
identifier, design, setting, recruitment/data source, sam-
ple size, population description, definitions of MLTCs, 
type and number of MLTCs, confounders, and the 
results. We denoted any missing information with the 
acronym NR (i.e. Not Reported). BH and LB double 
extracted data from a random sample of studies (10%) 
and reconciled differences through discussion. Thereaf-
ter, BH independently extracted data from the remaining 
studies.

Population and outcomes
The outcomes of interest were prevalence estimates for 
MLTCs for at least one minoritised ethnic group, com-
pared to the majority white population.

Quality appraisal
We assessed the quality of all the studies that contrib-
uted to evidence on ethnic inequalities in the prevalence 
of MLTCs using quality appraisal prompts proposed by 
Dixon-Woods and colleagues [21] (Supplementary file 
2). The prompts can be used to appraise different study 
designs and focus on aspects of research practice, allow-
ing for the identification and exclusion of studies which 
are deemed to be fatally flawed [21]. In addition to the 
quality appraisal, we assessed the relevance of the studies 

for understanding ethnic inequalities in the prevalence of 
MLTCs. This approach considers that some papers may 
have some methodological limitations but may still be of 
high relevance. Therefore, by considering both methodo-
logical quality and relevance, we maximise the inclusion 
and contribution of a wide range of studies at the level 
of concepts [21]. This approach is especially relevant 
given the dearth of studies assessing ethnic inequali-
ties in MLTCs in the UK. All reviewers were involved 
in the quality appraisal of the studies. MS and LB each 
appraised a third of the studies. BH appraised the same 
studies and was in agreement with the ratings allocated 
by MS and LB (Supplementary file 3). The remaining 
studies were then independently appraised by BH.

Data synthesis and presentation
Given the different ways in which MLTCs were concep-
tualised and operationalised, the different ethnic groups, 
and the range of conditions explored in the included 
studies, we conducted a narrative synthesis. We present 
the findings of the synthesis in themes, supplemented 
with tables and figures, in two sections. First, we provide 
an overview of the studies that documented the preva-
lence estimates of MLTCs across ethnic groups. Second, 
we present studies where the authors counted more than 
two long-term conditions and reported on at least age-
adjusted prevalence estimates of MLTCs across ethnic 
groups. Thus far, we have used the term ‘minoritised’ 
ethnic group people to refer to people who do not self‐
identify as belonging to the majority white ethnic group. 
This term emphasises how social positions are social con-
structions dependent on context rather than outcomes 
and practices that are fixed and inevitable [22]. However, 
as we present the results, we use the terminology used by 
authors to describe ethnic categories in their studies in 
recognition of the different labels ascribed to minoritised 
ethnic group people in the UK.

Results
Overview of included studies
We identified 7949 titles from the electronic search, 
manual search and additional sources (See Fig.  1 which 
is based on PRISMA guidelines [23]). After removal of 
duplicates and studies identified as ineligible from the 
title or abstract, 188 papers were eligible for further eval-
uation. A further 104 studies were excluded, producing a 
final sample of 84 studies for the review. Seven of these 
studies contributed to the evidence of ethnic inequali-
ties in the prevalence of MLTCs among people living in 
the UK. These were studies in which the authors counted 
more than two long-term conditions and adjusted for at 
least age in their analyses.
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The 84 studies included were published between July 
1984 and October 2020. Figure  2 below illustrates that 
the number of studies reporting on ethnic differences in 
MLTCs has increased steadily over the last four decades 
with a sharp increase in the number of studies published 
from the year 2001 onwards. The authors of the papers 
published before the turn of the century conceptual-
ised MLTCs as complications [24], underlying diseases 
[25] or risk factors [26] for particular conditions. The 
term comorbidity is used from 2001 onwards to refer to 
MLTCs and it is not until 2010 that we start to see the use 
of the term multimorbidity [27].

In this review, 49 studies were conducted locally, 7 
studies were regional, and 28 were national. Sample sizes 
ranged from 45 to nearly 900,000. The majority of the 
studies used patient records to analyse the prevalence 
of MLTCs in people from minoritised ethnic groups 
(n = 69) (Fig.  3). These studies used data from primary 
care (n = 19), hospital records (n = 14), specialist clinics/
services (n = 19) and disease registers (n = 17). Fourteen 
used cross-sectional survey data (e.g. the General Prac-
tice Patient survey, Mental Health and Substance Misuse 
services survey, and the National tuberculosis surveys) 
and cohort study data (e.g. the HUSERMET Study, the 

Fig. 1 PRISMA Flow chart



Page 5 of 24Hayanga et al. BMC Public Health          (2023) 23:178  

Yorkshire Health Study, the Southall and Brent Revis-
ited study, the Comorbidity Dual Diagnosis Study (n = 2), 
the Millennium Cohort Study (n = 2), and UK Biobank 
(n = 4)) [28–41]. In one study, the authors used Scotland-
wide linked education and patient databases [42].

Population characteristics
Ethnic group identification
Thirty-eight studies (45%) explicitly reported how ethnic-
ity was identified. Of these, participants self-reported their 
ethnic identity in 23 studies (27%). One of these studies 
determined ethnicity based on genealogy [33]. In four stud-
ies ethnicity was assigned by interviewers [43], keyworkers 
[41], researchers, physicians, and nurses [25, 44, 45]. In six 
studies, ethnicity was both self-reported by participants 
and clinician assigned [46–51]. Four studies used comput-
erised name recognition programs to identify South Asian 
people [52–55]. In one study, ethnicity was identified using 

self-reports, specialist unit ascription, and name recogni-
tion software [55].

When ethnicity data could not be identified, some 
authors attempted to locate the missing information in 
a variety of ways. One study obtained missing ethnicity 
data from hospital services and primary care records [56]. 
Another study imputed the missing participants’ ethnic-
ity from the Census super output area using postcode of 
residence; where this was an area with ≥ 98% white eth-
nicity, they assumed the participant was of white ethnic-
ity [55]. The authors in one study relied on the modal 
ethnicity of patients with the same surname in the Elec-
tronic Health Records database where possible [57].

Ethnic group categorisation
In this review, 11 studies grouped participants into six 
or more ethnic group categories and 12 studies used five 
broad ethnic group categories. The majority of studies (61 

Fig. 2 Publication dates of included studies

Fig. 3 Data Sources used in included studies
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out of 84) grouped participants into four ethnic catego-
ries or fewer (Supplementary file 5). Of these studies, 19 
studies compared the prevalence of MLTCs between two 
ethnic groups. Table 1 provides a breakdown of the ethnic 
groups of interest in these studies. Two studies compared 
Indian [26] and Punjabi people [58] with white European 
and English people respectively. The remaining 16 stud-
ies used broad ethnic minoritised group categories. The 
majority (n = 12) compared the prevalence of MLTCs 
between Asians/South Asians with white/British/Cau-
casian/European participants [24, 26, 40, 52–54, 58–63]. 
Three studies focused on people of Black/Afro-Caribbean 
and white/Caucasian ethnicity [64, 65]. Four studies cat-
egorised participants as white/Caucasian or non-white/
other [30, 36, 39, 66].

In some studies, ethnic categories with small numbers 
were excluded from the analyses [28, 55, 64, 67–69].

We assessed whether there were changes in how eth-
nicity was reported over time and we found no discern-
ible pattern. Indeed, studies published in the 80s and 90s 
used continent/country of origin to ascertain ethnicity 
[26, 70] or broad ethnic groups such as Asian, Black, 
Caucasian or British [25, 59, 61]. However, these labels 
were also observed in more recent studies. Noteworthy 
is that all the studies that did not specify ethnic group 
categories and used labels such as non-white, non-Cau-
casian or other were published between 2016 and 2020 
[30, 36, 39, 66]. One study published in 2004 compared 

white, English-speaking participants self-identifying as 
English with Asian participants self identifying as Pun-
jabi [58]. They excluded Irish, Scottish or Welsh partic-
ipants from their analyses as they consider them to be 
nationally and culturally distinct with different risk pro-
files from English participants [58].

Missing ethnicity data
The percentage of missing ethnicity data was available in 
34 studies and ranged from 0.02% [68] to 65% [69]. Miss-
ing ethnicity data was treated in various ways. In some 
studies, those with missing ethnicity data were excluded 
from the analyses [27, 33, 70] or reported as ‘unknown’ 
[44]. In other studies, those of unknown ethnicity were 
combined with those of other ethnicity [31, 37]. Whilst 
some studies provided the characteristics of those with 
unknown ethnicity data alongside other ethnic groups 
[71–73], only two studies specifically conducted sensitiv-
ity analyses to ascertain if there were sociodemographic 
differences between those with missing and complete 
ethnicity data and discussed the findings [74, 75].

Age
The participants’ age was reported in 82 studies. There 
were 75 studies that included participants aged 16 and 
above. Of these studies, 31 reported a mean age of 40 years 
and above. Three studies reported a mean age of between 
30 and 39 years [35, 43, 76]. Four studies investigated the 
prevalence of MLTCs in children [38, 39, 42, 77], and two 
studies included both adults and children [69, 78].

Studies reporting on ethnicity and prevalence of MLTCs 
(Unspecified Index condition)
Of the 84 studies, nine studies counted the number of 
long-term conditions where there was no specific index 
condition. The number of ethnic group categories varied 
across the studies (Table 2).

Studies reporting on ethnicity and prevalence of MLTCs 
(Index condition specified)
The majority of studies reporting MLTCs across ethnic 
groups specified an index condition (n = 75) (Table 3). 
Measures of comorbidity were used in five studies; 
three of which used the Charlson Comorbidity Index 
[69, 71, 81], one used the Elixhauser Comorbidity score 
[44], and another used the Stoke comorbidity score 
[82]. As shown in Table  3, kidney-related conditions 
(n = 15), diabetes (n = 13), and mental health illnesses 
(n = 12) were the most frequently studied index con-
ditions. COVID-19 was the index condition in three 
studies [44, 57, 70].

Table 1 Ethnic groups in studies comparing two ethnic group 
categories

Asian/South Asian ethnicity compared with majority white ethnic 
group

Asian British [24]

Asian white [59, 60]

Asian Caucasian [61]

Indian European [26]

Punjabi English [58]

South Asian Caucasian [62]

South Asian European [40]

South Asian Europid [63]

South Asian white European [53, 54]

South Asian Non-South Asians [52]

Black/African/Caribbean ethnicity compared with majority white 
group
Afro-Caribbean Caucasian [65]

Black white [64, 67]

Unspecified ethnicity compared with majority white ethnic group
Non-Caucasian Caucasian [39]

Non-white white [30, 36]

Other white [66]
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Prevalence of multiple long‑term conditions by ethnic 
group
Seven studies provided evidence on ethnicity and age-
adjusted prevalence of multiple conditions amongst 
people living in the UK (Table  4). Of these, three 
were studies of MLTCs with no specified index condi-
tion [27, 79, 80]. All seven studies were appraised and 
were considered to be of high methodological qual-
ity (Table  4, Supplementary file 4). In all studies, the 
authors clearly specified the study designs which we 
deemed to be appropriate to address the aims and 
objectives of the research. There was a clear description 
of the methods of analysis and the process by which the 
results were produced. In addition, the interpretations 
and conclusions of the authors were supported by the 
data they presented. The findings of these studies sug-
gest that people from minoritised ethnic groups have 
a higher prevalence of MLTCs when compared to peo-
ple from the majority white group [27, 79, 80]. All were 
local studies that used patient records in their analyses. 

All adjusted for age and gender/sex, with two stud-
ies also adjusting for deprivation [79, 80] and one also 
adjusting for cardiovascular risk factors [80]. Mathur 
and colleagues investigated the cardiovascular multi-
morbidity by ethnicity in a socially deprived and multi-
ethnic population in east London [27]. Their focus was 
on five health conditions: coronary heart disease, dia-
betes, heart failure, stroke, and hypertension across 
four ethnic groups. After adjusting for age and sex, and 
clustering by general practice, minoritised ethnic group 
people were more likely to have MLTCs than white 
people with adjusted odds ratios (OR) of 2.4 (95% Con-
fidence interval (CI): 1.94–2.15) for South Asian people 
and 1.23 (95% CI: 1.18–1.29) for Black people [27].

Ashworth and colleagues examined the social deter-
minants and cardiovascular risk factors for multimor-
bidity and the acquisition sequence of multimorbidity 
[80]. Their focus was on 12 conditions across five ethnic 
groups. Age-sex adjusted estimates were not provided 
but they found that compared to white people, Black and 

Table 2 Studies reporting MLTCs across ethnic groups with no index condition

Study ID Study design Geographical 
reach

Data Source Sample size Age in years %Female Ethnic 
categories

Covariates 
adjusted for 
in analysis of 
the prevalence 
of multiple 
conditions

Chudasama 
et al., 2020 [30]

Longitudinal 
cohort study

National UK Biobank 480,940 Age range: 
38–73

54 white, Non-
white

none

Dorrington 
et al., 2020 [79]

Longitudinal 
study

Local Lambeth 
Datanet

326,415 Age range: 
16–60

53 white, Black 
African, Asian, 
Black Carib-
bean, mixed, 
other, Black 
other

age, gender, 
deprivation

Fleming et al., 
2020 [42]

Retrospective 
study

National Scotland-wide 
databases

766,244 Age range: 
4–19

49 white, Asian, 
Black, mixed, 
other

none

Ashworth et al., 
2019 [80]

Longitudinal 
study

Local Primary care 
records

332,353 Age: ≥ 18 50 white, Black, 
South Asian, 
mixed, other

age, gender, 
deprivation, car-
diovascular risk

Zemedikun 
et al., 2018 [29]

Cross-sectional 
study

National UK Biobank 502,643 Median Age 
(IQR): 58 
(50–63)

54 white, mixed, 
Asian, Black, 
other

none

Hesketh et al., 
2016 [38]

Longitudinal 
study

National Millennium 
Cohort Study

9548 Age < 18 51 white, mixed, 
Indian, 
Pakistani/Bang-
ladeshi, Black, 
other

Sex, highest level 
of maternal edu-
cation, quintiles 
of household 
income

Li et al.,2016 
[36]

Longitudinal 
study

Local Yorkshire 
Health Study

27,806 Age range:16–
85

56 white, non-
white

none

Paddison et al., 
2015 [32]

Cross-sectional 
study

National General 
Practice Patient 
Survey

890,427 Age: ≥ 18 56 white, mixed, 
Asian, Black, 
other

none

Mathur et al., 
2011 [27]

Cross-sectional 
study

Local Primary care 
records

99,648 Age: ≥ 18 NR white, South 
Asian, Black, 
other

age, sex



Page 8 of 24Hayanga et al. BMC Public Health          (2023) 23:178 

Ta
bl

e 
3 

St
ud

ie
s 

re
po

rt
in

g 
M

LT
C

s 
ac

ro
ss

 e
th

ni
c 

gr
ou

ps
 s

pe
ci

fy
in

g 
in

de
x 

co
nd

iti
on

CA
N

CE
RS

St
ud

y 
ID

St
ud

y 
de

si
gn

G
eo

‑
gr

ap
hi

ca
l 

re
ac

h

D
at

a 
So

ur
ce

Sa
m

pl
e 

si
ze

A
ge

 in
 y

ea
rs

%
Fe

m
al

e
Et

hn
ic

 c
at

eg
or

ie
s

In
de

x 
co

nd
iti

on
Co

va
ri

at
es

 a
dj

us
te

d 
fo

r i
n 

an
al

ys
is

 o
f t

he
 

pr
ev

al
en

ce
 o

f m
ul

tip
le

 
co

nd
iti

on
s

G
at

ha
ni

 e
t a

l., 
20

20
 [8

1]
Re

tr
os

pe
c-

tiv
e 

st
ud

y
N

at
io

na
l

N
at

io
na

l C
an

ce
r 

Re
gi

st
ra

tio
n 

& 
A

na
ly

si
s 

Se
rv

ic
e 

da
ta

16
4,

14
3

M
ea

n 
A

ge
 S

D
):

59
 (1

1.
3)

10
0

w
hi

te
, I

nd
ia

n,
 B

la
ck

 
Ca

rib
be

an
, P

ak
is

ta
ni

, 
Bl

ac
k 

A
fri

ca
n

Br
ea

st
 c

an
ce

r
no

ne

Sa
m

y 
et

 a
l., 

20
15

 [7
1]

Re
tr

os
pe

c-
tiv

e 
st

ud
y

N
at

io
na

l
Th

e 
N

at
io

na
l C

an
-

ce
r D

at
a 

Re
po

si
to

ry
24

,3
61

A
ge

: 8
3%

 o
f s

am
pl

e 
>

 6
0

46
w

hi
te

, B
la

ck
, S

ou
th

 
A

si
an

, o
th

er
M

ye
lo

m
a

no
ne

N
im

ak
o 

et
 a

l., 
20

13
 [8

3]
Re

tr
os

pe
c-

tiv
e 

st
ud

y
Lo

ca
l

Sp
ec

ia
lis

t s
er

vi
ce

s
42

3
M

ea
n 

A
ge

: 6
4

35
W

es
te

rn
 E

ur
op

ea
n,

 
A

fro
-C

ar
ib

be
an

, I
nd

ia
n 

Su
b-

Co
nt

in
en

t, 
So

ut
h 

Ea
st

 A
si

an
, o

th
er

Lu
ng

 c
an

ce
r

no
ne

D
IA

BE
TE

S

St
ud

y 
ID

St
ud

y 
de

si
gn

G
eo

‑
gr

ap
hi

ca
l 

re
ac

h

D
at

a 
So

ur
ce

Sa
m

pl
e 

si
ze

A
ge

 in
 y

ea
rs

%
Fe

m
al

e
Et

hn
ic

 c
at

eg
or

ie
s

In
de

x 
co

nd
iti

on
Co

va
ri

at
es

 a
dj

us
te

d 
fo

r i
n 

an
al

ys
is

 o
f t

he
 

pr
ev

al
en

ce
 o

f m
ul

tip
le

 
co

nd
iti

on
s

M
at

hu
r e

t a
l., 

20
20

 [7
5]

O
bs

er
-

va
tio

na
l 

co
ho

rt
 

st
ud

y

N
at

io
na

l
C

lin
ic

al
 P

ra
ct

ic
e 

Re
se

ar
ch

 D
at

al
in

k
17

9,
88

6
A

ge
 a

t d
ia

gn
os

is
:

62
(1

3)
45

w
hi

te
, S

ou
th

 A
si

an
, 

Bl
ac

k,
 o

th
er

/m
ix

ed
D

ia
be

te
s

ag
e 

at
 d

ia
gn

os
is

, s
ex

, 
de

pr
iv

at
io

n

M
at

hu
r e

t a
l., 

20
20

b 
[8

4]
O

bs
er

-
va

tio
na

l 
co

ho
rt

 
st

ud
y

N
at

io
na

l
C

lin
ic

al
 P

ra
ct

ic
e 

Re
se

ar
ch

 D
at

al
in

k
16

2,
23

8
A

ge
 a

t d
ia

gn
os

is
: 6

2(
13

)
45

w
hi

te
, S

ou
th

 A
si

an
, B

la
ck

D
ia

be
te

s
no

ne

M
at

hu
r e

t a
l., 

20
18

 [8
5]

O
bs

er
-

va
tio

na
l 

co
ho

rt
 

st
ud

y 
(2

00
6–

20
16

) 
w

ith
 n

es
te

d 
ca

se
co

nt
ro

l 
st

ud
y

lo
ca

l
Pr

im
ar

y 
re

co
rd

s
62

74
A

ge
 ra

ng
e:

25
–8

4
56

w
hi

te
, S

ou
th

 A
si

an
, B

la
ck

D
ia

be
te

s
no

ne

O
w

us
u 

A
dj

ah
 

et
 a

l., 
20

18
 

[8
6]

M
at

ch
ed

 
ca

se
 c

on
tr

ol
N

at
io

na
l

Th
e 

H
ea

lth
 

Im
pr

ov
em

en
t 

N
et

w
or

k

34
1,

62
6

A
ge

: ≥
 1

8
43

w
hi

te
 E

ur
op

ea
n,

 A
fri

ca
n-

Ca
rib

be
an

, S
ou

th
 A

si
a

D
ia

be
te

s
ag

e,
 s

ex

M
al

av
ig

e 
et

 a
l., 

20
13

 [6
3]

C
ro

ss
-

se
ct

io
na

l 
st

ud
y

Lo
ca

l
pr

im
ar

y 
ca

re
 

re
co

rd
s

51
0

M
ea

n 
A

ge
(S

D
): 

57
(8

)
0

So
ut

h 
A

si
an

, E
ur

op
id

D
ia

be
te

s
no

ne

Si
va

pr
as

ad
 

et
 a

l., 
20

12
 

[5
6]

C
ro

ss
-

se
ct

io
na

l 
st

ud
y

Lo
ca

l
D

ia
be

te
s 

re
gi

st
er

50
,2

85
M

ea
n 

A
ge

 (S
D

): 
62

(1
5)

47
w

hi
te

 E
ur

op
ea

n,
 A

fri
ca

n/
A

fro
-C

ar
ib

be
an

, S
ou

th
 

A
si

an
, m

ix
ed

, o
th

er

D
ia

be
te

s
ag

e,
 g

en
de

r, 
re

gi
on

, 
ty

pe
 o

f d
ia

be
te

s

M
eh

ta
 e

t a
l., 

20
11

 [5
3]

C
ro

ss
-

se
ct

io
na

l 
st

ud
y

Lo
ca

l
C

lin
ic

al
 w

or
ks

ta
tio

n
56

64
M

ea
n 

A
ge

 (S
D

): 
60

(1
7)

46
So

ut
h 

A
si

an
, w

hi
te

 
Eu

ro
pe

an
D

ia
be

te
s

no
ne



Page 9 of 24Hayanga et al. BMC Public Health          (2023) 23:178  

Ta
bl

e 
3 

(c
on

tin
ue

d)

A
li 

et
 a

l., 
20

09
 

[5
4]

C
ro

ss
-

se
ct

io
na

l 
st

ud
y

Lo
ca

l
Th

e 
cl

in
ic

al
 w

or
k-

st
at

io
n

62
30

A
ge

: 5
5%

 o
f s

am
pl

e 
≥

 6
0

46
So

ut
h 

A
si

an
, w

hi
te

 
Eu

ro
pe

an
D

ia
be

te
s

ag
e,

 g
en

de
r, 

co
m

or
bi

di
-

tie
s 

an
d 

co
m

pl
ic

at
io

ns

Fi
sc

hb
ac

he
r 

et
 a

l., 
20

09
 

[5
2]

Re
tr

os
pe

c-
tiv

e 
st

ud
y

Lo
ca

l
Th

e 
D

ia
be

te
s 

A
ud

it 
an

d 
Re

se
ar

ch
 in

 
Ta

ys
id

e

98
33

A
ge

:9
5%

 o
f s

am
pl

e 
>

 4
5

47
So

ut
h 

A
si

an
, N

on
-S

ou
th

 
A

si
an

D
ia

be
te

s
ag

e,
 s

ex

Ba
sk

ar
 e

t a
l., 

20
06

 [8
7]

C
ro

ss
-

se
ct

io
na

l 
st

ud
y

Lo
ca

l
D

ia
be

te
s 

re
gi

st
er

60
47

A
ge

: ≥
 1

8
46

A
fri

ca
n 

Ca
rib

be
an

, C
au

-
ca

si
an

, I
nd

o-
A

si
an

D
ia

be
te

s
ag

e,
 g

en
de

r, 
D

ur
at

io
n 

of
 d

ia
be

te
s 

(y
ea

r),
 B

M
I, 

Ty
pe

 2
 D

ia
be

te
s, 

Ev
er

 
sm

ok
ed

, S
ys

to
lic

 B
lo

od
 

Pr
es

su
re

Ea
rle

 e
t a

l., 
20

01
 [8

8]
Re

tr
os

pe
c-

tiv
e 

ca
se

 
no

te
 re

vi
ew

Lo
ca

l
H

os
pi

ta
l r

ec
or

ds
45

M
ea

n 
A

ge
 (S

D
): 

66
 (8

.5
)

36
In

do
-A

si
an

, A
fri

ca
n-

Ca
rib

be
an

, C
au

ca
si

an
D

ia
be

te
s

ag
e,

 g
en

de
r, 

bl
oo

d 
pr

es
su

re
, b

as
el

in
e 

pr
ot

ei
nu

ria
, a

nt
ih

yp
er

-
te

ns
iv

e 
tr

ea
tm

en
t a

nd
 

sm
ok

in
g 

ha
bi

t

N
ag

i e
t a

l., 
19

94
 [6

1]
C

ro
ss

-
se

ct
io

na
l 

st
ud

y

Lo
ca

l
Sp

ec
ia

lis
t s

er
vi

ce
s

89
A

ge
 ra

ng
e:

 3
5–

70
24

Ca
uc

as
ia

n,
 A

si
an

D
ia

be
te

s
no

ne

H
aw

th
or

ne
 

et
 a

l., 
19

90
 

[2
4]

C
ro

ss
-

se
ct

io
na

l 
st

ud
y

Lo
ca

l
di

ab
et

es
 re

gi
st

er
71

A
ge

: N
R

59
A

si
an

, B
rit

is
h

D
ia

be
te

s
no

ne

CO
N

D
IT

IO
N

S 
A

FF
EC

TI
N

G
 T

H
E 

H
EA

RT
 A

N
D

 B
LO

O
D

 V
ES

SE
LS

St
ud

y 
ID

St
ud

y 
de

si
gn

G
eo

‑
gr

ap
hi

ca
l 

re
ac

h

D
at

a 
So

ur
ce

Sa
m

pl
e 

si
ze

A
ge

 in
 y

ea
rs

%
Fe

m
al

e
Et

hn
ic

 c
at

eg
or

ie
s

In
de

x 
co

nd
iti

on
Co

va
ri

at
es

 a
dj

us
te

d 
fo

r i
n 

an
al

ys
is

 o
f t

he
 

pr
ev

al
en

ce
 o

f m
ul

tip
le

 
co

nd
iti

on
s

La
w

so
n 

et
 a

l., 
20

20
 [1

8]
Re

tr
os

pe
c-

tiv
e 

st
ud

y
N

at
io

na
l

C
lin

ic
al

 P
ra

ct
ic

e 
Re

se
ar

ch
 D

at
al

in
k

10
8,

63
8

M
ea

n 
A

ge
 (S

D
): 

78
(1

2)
50

w
hi

te
, S

ou
th

 A
si

an
, B

la
ck

H
ea

rt
 F

ai
lu

re
no

ne

G
ill

 e
t a

l., 
20

17
 

[8
9]

C
ro

ss
-

se
ct

io
na

l 
st

ud
y

Re
gi

on
al

Pr
im

ar
y 

ca
re

 
re

co
rd

s
55

1
A

ge
 ra

ng
e:

 4
0–

75
50

w
hi

te
 B

rit
is

h,
 A

fri
ca

n 
Ca

rib
be

an
, S

ou
th

 A
si

an
hy

pe
rt

en
si

on
 s

ta
tu

s
no

ne

G
or

an
tla

 e
t a

l., 
20

15
 [9

0]
Re

tr
os

pe
c-

tiv
e 

st
ud

y
Re

gi
on

al
H

os
pi

ta
l r

ec
or

ds
42

,6
85

M
ea

n 
ag

e:
 7

4
49

Ca
uc

as
ia

n,
 S

ou
th

 A
si

an
, 

A
fro

-C
ar

ib
be

an
, O

rie
nt

al
, 

m
ix

ed
, o

th
er

A
tr

ia
l fi

br
ill

at
io

n
no

ne

So
si

n 
et

 a
l., 

20
08

 [9
1]

C
ro

ss
-

se
ct

io
na

l 
st

ud
y

Lo
ca

l
H

os
pi

ta
l r

ec
or

ds
24

3
A

ge
: 3

4%
 o

f s
am

pl
e 
≥

 6
5

28
w

hi
te

 E
ur

op
ea

n,
 A

fri
ca

n 
Ca

rib
be

an
, S

ou
th

 A
si

an
H

ea
rt

 fa
ilu

re
ag

e,
 g

en
de

r, 
di

ab
et

es
 

st
at

us
, s

m
ok

in
g 

st
at

us
, 

or
 B

N
P 

vi
ta

m
in

 B
12

, 
fo

la
te

, h
ea

lth
y 

co
nt

ro
l 

st
at

us

Pa
te

l e
t a

l., 
20

07
 [6

2]
C

ro
ss

-
se

ct
io

na
l 

st
ud

y

Lo
ca

l
Sp

ec
ia

lis
t s

er
vi

ce
s

21
2

M
ea

n 
A

ge
(S

D
): 

61
(1

3)
33

So
ut

h 
A

si
an

, C
au

ca
si

an
C

hr
on

ic
 H

ea
rt

 F
ai

lu
re

no
ne

Co
nw

ay
 e

t a
l., 

20
04

 [9
2]

Re
tr

os
pe

c-
tiv

e 
st

ud
y

Lo
ca

l
H

os
pi

ta
l r

ec
or

ds
38

8
M

ea
n 

A
ge

 (S
D

): 
70

(1
2)

41
In

do
-A

si
an

, A
fro

-C
ar

ib
-

be
an

, C
au

ca
si

an
Pe

rip
he

ra
l a

rt
er

y 
di

se
as

e
ag

e,
 g

en
de

r



Page 10 of 24Hayanga et al. BMC Public Health          (2023) 23:178 

Ta
bl

e 
3 

(c
on

tin
ue

d)

Bl
ac

kl
ed

ge
 

et
 a

l., 
20

03
 

[7
3]

H
is

to
ric

al
 

co
ho

rt
 

st
ud

y

Lo
ca

l
H

os
pi

ta
l r

ec
or

ds
57

89
A

ge
: ≥

 4
0

50
w

hi
te

, S
ou

th
 A

si
an

, 
ot

he
r

H
ea

rt
 fa

ilu
re

no
ne

Le
ar

 e
t a

l., 
19

94
 [2

6]
Re

tr
os

pe
c-

tiv
e 

st
ud

y
Lo

ca
l

Sp
ec

ia
lis

t s
er

vi
ce

s
40

3
A

ge
 ra

ng
e:

 3
3–

93
35

In
di

an
, E

ur
op

ea
n

M
yo

ca
rd

ia
l i

nf
ar

ct
io

n
no

ne

Lo
w

ry
 e

t a
l., 

19
84

 [5
9]

Re
tr

os
pe

c-
tiv

e 
st

ud
y

Lo
ca

l
Sp

ec
ia

lis
t s

er
vi

ce
s

10
2

M
ea

n 
A

ge
 (S

D
):5

0(
8)

9
A

si
an

, w
hi

te
Co

ro
na

ry
 a

rt
er

y 
di

se
as

e
no

ne

CO
N

D
IT

IO
N

S 
A

FF
EC

TI
N

G
 T

H
E 

KI
D

N
EY

St
ud

y 
ID

St
ud

y 
de

si
gn

G
eo

‑
gr

ap
hi

ca
l 

re
ac

h

D
at

a 
So

ur
ce

Sa
m

pl
e 

si
ze

A
ge

 in
 y

ea
rs

%
Fe

m
al

e
Et

hn
ic

 c
at

eg
or

ie
s

In
de

x 
co

nd
iti

on
Co

va
ri

at
es

 a
dj

us
te

d 
fo

r i
n 

an
al

ys
is

 o
f t

he
 

pr
ev

al
en

ce
 o

f m
ul

tip
le

 
co

nd
iti

on
s

St
ee

nk
am

p 
et

 a
l., 

20
16

 
[4

8]

Re
tr

os
pe

c-
tiv

e 
st

ud
y

N
at

io
na

l
U

K 
Re

na
l R

eg
is

tr
y

77
86

A
ge

: ≥
 1

8
N

R
w

hi
te

, S
ou

th
 A

si
an

, 
Bl

ac
k,

 o
th

er
Re

na
l d

is
ea

se
no

ne

H
ul

l e
t a

l., 
20

14
 [7

2]
C

ro
ss

-
se

ct
io

na
l 

st
ud

y

Lo
ca

l
Pa

tie
nt

 s
ur

ve
y

12
,0

11
M

ea
n 

A
ge

: 7
1

57
w

hi
te

, S
ou

th
 A

si
an

, 
Bl

ac
k,

 o
th

er
C

hr
on

ic
 K

id
ne

y 
D

is
ea

se
no

ne

Co
le

 e
t a

l., 
20

14
 [6

4]
Re

tr
os

pe
c-

tiv
e 

st
ud

y
Lo

ca
l

Sp
ec

ia
lis

t s
er

vi
ce

s
13

40
M

ea
n 

A
ge

 (S
D

): 
60

(1
6)

39
w

hi
te

, B
la

ck
En

d 
st

ag
e 

Re
na

l d
is

ea
se

no
ne

Je
sk

y 
et

 a
l., 

20
13

 [9
3]

Re
tr

os
pe

c-
tiv

e 
co

ho
rt

 
st

ud
y

Lo
ca

l
Pr

im
ar

y 
ca

re
 

re
co

rd
s

31
,2

54
M

ed
ia

n 
ag

e 
(IQ

R)
:5

9 
(5

0,
71

)
49

w
hi

te
, S

ou
th

 A
si

an
, B

la
ck

C
hr

on
ic

 K
id

ne
y 

D
is

ea
se

no
ne

Ra
o 

et
 a

l., 
20

13
 

[4
6]

Re
tr

os
pe

c-
tiv

e 
st

ud
y

N
at

io
na

l
U

K 
Re

na
l R

eg
is

tr
y

69
79

A
ge

: ≥
 1

8
N

R
w

hi
te

, S
ou

th
 A

si
an

, 
Bl

ac
k,

 o
th

er
Re

na
l d

is
ea

se
no

ne

U
da

ya
ra

j e
t a

l., 
20

13
 [9

4]
Re

tr
os

pe
c-

tiv
e 

st
ud

y
N

at
io

na
l

U
K 

Re
na

l R
eg

is
tr

y
53

,5
65

A
ge

: ≥
 1

8
38

So
ut

h 
A

si
an

, B
la

ck
, w

hi
te

Re
na

l d
is

ea
se

no
ne

Sh
aw

 e
t a

l., 
20

12
 [4

7]
Re

tr
os

pe
c-

tiv
e 

st
ud

y
N

at
io

na
l

U
K 

Re
na

l R
eg

is
tr

y
57

83
A

ge
: ≥

 1
8

N
R

w
hi

te
, S

ou
th

 A
si

an
, 

Bl
ac

k,
 o

th
er

Re
na

l d
is

ea
se

no
ne

W
eb

b 
et

 a
l., 

20
11

 [5
0]

Re
tr

os
pe

c-
tiv

e 
st

ud
y

N
at

io
na

l
U

K 
Re

na
l R

eg
is

tr
y

48
77

A
ge

: ≥
 1

8
N

R
w

hi
te

, S
ou

th
 A

si
an

, 
Bl

ac
k,

 o
th

er
Re

na
l d

is
ea

se
no

ne

Ca
sk

ey
 e

t a
l., 

20
10

 [4
9]

O
bs

er
va

-
tio

na
l s

tu
dy

N
at

io
na

l
U

K 
Re

na
l R

eg
is

tr
y

12
,9

43
A

ge
: ≥

 1
8

N
R

w
hi

te
, S

ou
th

 A
si

an
, 

Bl
ac

k,
 o

th
er

Re
na

l d
is

ea
se

no
ne

Ro
de

ric
k 

et
 a

l., 
20

09
 [5

5]
Pr

os
pe

ct
iv

e 
co

ho
rt

N
at

io
na

l
Re

na
l R

eg
is

tr
y

59
01

A
ge

:8
2%

 o
f s

am
pl

e 
>

 4
5

38
Ca

uc
as

ia
n,

 S
ou

th
 A

si
an

, 
Bl

ac
k

Es
ta

bl
is

he
d 

Re
na

l f
ai

lu
re

ag
e

Ja
in

 e
t a

l., 
20

09
 

[8
2]

Pr
os

pe
ct

iv
e 

st
ud

y
Re

gi
on

al
H

os
pi

ta
l r

ec
or

ds
75

5
A

ge
 ra

ng
e:

 1
6–

86
37

w
hi

te
, B

la
ck

, S
ou

th
 

A
si

an
, o

th
er

Re
na

l d
is

ea
se

no
ne

U
da

ya
ra

j e
t a

l., 
20

09
 [5

1]
Re

tr
os

pe
c-

tiv
e 

st
ud

y
N

at
io

na
l

U
K 

Re
na

l R
eg

is
tr

y
11

,3
99

A
ge

: ≥
 1

8
N

R
So

ut
h 

A
si

an
, B

la
ck

, 
C

hi
ne

se
, o

th
er

, w
hi

te
Re

na
l d

is
ea

se
no

ne

To
m

so
n 

et
 a

l., 
20

07
 [4

5]
Re

tr
os

pe
c-

tiv
e 

st
ud

y
N

at
io

na
l

U
K 

Re
na

l R
eg

is
tr

y
10

,5
79

A
ge

: ≥
 1

8
N

R
So

ut
h 

A
si

an
, B

la
ck

, 
C

hi
ne

se
, o

th
er

, w
hi

te
Re

na
l d

is
ea

se
no

ne

Ba
ke

w
el

l e
t a

l., 
20

01
 [6

0]
O

bs
er

va
-

tio
na

l s
tu

dy
Lo

ca
l

Sp
ec

ia
lis

t s
er

vi
ce

s
12

0
A

ge
: ≥

 1
8

32
A

si
an

, w
hi

te
En

d-
st

ag
e 

re
na

l d
is

ea
se

no
ne



Page 11 of 24Hayanga et al. BMC Public Health          (2023) 23:178  

Ta
bl

e 
3 

(c
on

tin
ue

d)

Ro
de

ric
k 

et
 a

l., 
19

96
 [2

5]
C

ro
ss

-
se

ct
io

na
l 

re
tr

os
pe

c-
tiv

e 
st

ud
y

N
at

io
na

l
Sp

ec
ia

lis
t s

er
vi

ce
s

59
01

A
ge

: ≥
 1

6
N

R
w

hi
te

, A
si

an
, B

la
ck

En
d 

st
ag

e 
re

na
l d

is
ea

se
no

ne

M
EN

TA
L 

H
EA

LT
H

 C
O

N
D

IT
IO

N
S

St
ud

y 
ID

St
ud

y 
de

si
gn

G
eo

‑
gr

ap
hi

ca
l 

re
ac

h

D
at

a 
So

ur
ce

Sa
m

pl
e 

si
ze

A
ge

 in
 y

ea
rs

%
Fe

m
al

e
Et

hn
ic

 c
at

eg
or

ie
s

In
de

x 
co

nd
iti

on
Co

va
ri

at
es

 a
dj

us
te

d 
fo

r i
n 

an
al

ys
is

 o
f t

he
 

pr
ev

al
en

ce
 o

f m
ul

tip
le

 
co

nd
iti

on
s

D
ow

ns
 e

t a
l., 

20
17

 [7
7]

H
is

to
ric

al
 

co
ho

rt
 

st
ud

y

Lo
ca

l
C

lin
ic

al
 R

ec
or

d 
In

te
ra

ct
iv

e 
Se

ar
ch

 
sy

st
em

63
8

A
ge

 ra
ng

e:
 1

0–
17

50
w

hi
te

 B
rit

is
h,

 w
hi

te
 

O
th

er
, B

la
ck

, A
si

an
, 

M
ix

ed

Ps
yc

ho
si

s
no

ne

N
ic

ho
ll 

et
 a

l., 
20

15
 [2

8]
C

ro
ss

-
se

ct
io

na
l 

st
ud

y

N
at

io
na

l
U

K 
Bi

ob
an

k
14

4,
13

9
M

ea
n 

ag
e 

(S
D

): 
57

(8
.1

)
53

w
hi

te
, A

si
an

, B
la

ck
D

ep
re

ss
io

n
ag

e,
 s

ex
, q

ui
nt

ile
s 

of
 

To
w

ns
en

d 
sc

or
e,

 s
m

ok
-

in
g 

st
at

us
, f

re
qu

en
cy

 o
f 

al
co

ho
l c

on
su

m
pt

io
n,

 
BM

I, 
m

or
bi

di
ty

 c
ou

nt

Br
uc

e 
et

 a
l., 

20
12

 [7
6]

C
ro

ss
-

se
ct

io
na

l 
st

ud
y

Lo
ca

l
Sp

ec
ia

lis
t s

er
vi

ce
s

16
5

M
ea

n 
ag

e 
(S

D
): 

39
(1

0)
0

A
fri

ca
n,

 C
ar

ib
be

an
, 

w
hi

te
 B

rit
is

h
Se

ve
re

 m
en

ta
l i

lln
es

s
no

ne

M
az

zo
nc

in
i 

et
 a

l., 
20

10
 

[9
5]

Re
tr

os
pe

c-
tiv

e 
st

ud
y

Lo
ca

l
Sp

ec
ia

lis
t s

er
vi

ce
s

51
1

A
ge

 ra
ng

e:
 1

6–
64

41
w

hi
te

 B
rit

is
h,

 w
hi

te
 

ot
he

r, 
Bl

ac
k 

Ca
rib

be
an

, 
Bl

ac
k 

A
fri

ca
n,

 A
si

an
, 

ot
he

r

Ps
yc

ho
si

s
no

ne

Pi
nt

o 
et

 a
l., 

20
10

 [6
7]

C
ro

ss
-

se
ct

io
na

l 
st

ud
y

Lo
ca

l
La

m
be

th
 D

at
aN

et
90

3
A

ge
 ra

ng
e:

 1
6–

74
40

w
hi

te
, B

la
ck

Ps
yc

ho
si

s
ag

e,
 g

en
de

r, 
ob

es
ity

 a
nd

 
de

pr
iv

at
io

n

A
fu

w
ap

e 
et

 a
l., 

20
06

 [3
5]

Re
tr

os
pe

c-
tiv

e 
co

ho
rt

 
st

ud
y

Lo
ca

l
CO

M
O

 s
tu

dy
21

3
M

ea
n 

A
ge

: 3
7

16
w

hi
te

, B
la

ck
 C

ar
ib

be
an

, 
Bl

ac
k 

A
fri

ca
n,

 B
la

ck
 

Br
iti

sh

Ps
yc

ho
tic

 il
ln

es
s

ag
e

Bh
ui

 e
t a

l., 
20

04
 [5

8]
C

ro
ss

-
se

ct
io

na
l 

st
ud

y

Lo
ca

l
Pr

im
ar

y 
ca

re
 

re
co

rd
s

38
9

A
ge

: ≥
 1

6.
5

56
Pu

nj
ab

i, 
En

gl
is

h
D

ep
re

ss
io

n
ag

e,
 g

en
de

r, 
so

ci
al

 c
la

ss
, 

em
pl

oy
m

en
t, 

m
ar

ita
l 

st
at

us
, n

um
be

r o
f b

od
y 

sy
st

em
s 

aff
ec

te
d 

by
 

ph
ys

ic
al

 il
ln

es
s

Ke
nn

ed
y 

et
 a

l., 
20

04
 [9

6]
Ep

id
em

i-
ol

og
ic

al
ly

-
ba

se
d 

st
ud

y

Lo
ca

l
Sp

ec
ia

lis
t s

er
vi

ce
s

24
6

A
ge

: >
 1

6
54

w
hi

te
 E

ur
op

ea
n,

 A
fri

-
ca

n–
Ca

rib
be

an
, A

fri
ca

n,
 

ot
he

r

Se
ve

re
 m

en
ta

l i
lln

es
s

no
ne

M
ile

s 
et

 a
l., 

20
03

 [3
4]

C
ro

ss
-

se
ct

io
na

l 
st

ud
y

Lo
ca

l
CO

M
O

 s
tu

dy
21

4
A

ge
 ra

ng
e:

17
–7

7
17

w
hi

te
, B

la
ck

, o
th

er
Ps

yc
ho

tic
 il

ln
es

s
no

ne

M
cK

en
zi

e 
et

 a
l., 

20
02

 
[4

3]

C
ro

ss
-

se
ct

io
na

l 
de

si
gn

Lo
ca

l
H

os
pi

ta
l r

ec
or

ds
33

7
M

ea
n 

A
ge

(S
D

):
33

 (1
3)

44
w

hi
te

, A
fri

ca
n-

Ca
rib

-
be

an
, M

ix
ed

 A
fri

ca
n-

Ca
rib

be
an

 a
nd

 w
hi

te
, 

A
fri

ca
n,

 S
ou

th
 A

si
an

, 
O

th
er

Ps
yc

ho
si

s
ag

e,
 s

ex
, s

oc
ia

l c
la

ss
, 

RD
C

 d
ia

gn
os

is
 a

nd
 re

fe
r-

ra
l s

ta
tu

s



Page 12 of 24Hayanga et al. BMC Public Health          (2023) 23:178 

Ta
bl

e 
3 

(c
on

tin
ue

d)

G
ra

ha
m

 e
t a

l., 
20

01
 [4

1]
C

ro
ss

-
se

ct
io

na
l 

st
ud

y

Lo
ca

l
M

en
ta

l H
ea

lth
 a

nd
 

Su
bs

ta
nc

e 
M

is
us

e 
se

rv
ic

es
 s

ur
ve

y

49
8

A
ge

 ra
ng

e:
18

–7
1

22
w

hi
te

 U
K,

 A
fri

ca
n-

Ca
rib

-
be

an
, A

si
an

, E
ur

op
ea

n,
 

Iri
sh

, m
ix

ed
, B

la
ck

 o
th

er
, 

ot
he

r

Se
ve

re
 m

en
ta

l i
lln

es
s

no
ne

W
ea

ve
r e

t a
l., 

20
01

 [9
7]

C
ro

ss
-

se
ct

io
na

l 
st

ud
y

Lo
ca

l
Sp

ec
ia

lis
t s

er
vi

ce
s

85
1

M
ea

n 
A

ge
(S

D
):

45
(1

4)
44

w
hi

te
 U

K/
Eu

ro
pe

an
, 

Bl
ac

k,
 Ir

is
h,

 O
th

er
Ps

yc
ho

tic
 d

is
or

de
rs

ag
e,

 s
ex

, d
ia

gn
os

is

N
EU

RO
LO

G
IC

A
L 

CO
N

D
IT

IO
N

S

St
ud

y 
ID

St
ud

y 
de

si
gn

G
eo

‑
gr

ap
hi

ca
l 

re
ac

h

D
at

a 
So

ur
ce

Sa
m

pl
e 

si
ze

A
ge

 in
 y

ea
rs

%
Fe

m
al

e
Et

hn
ic

 c
at

eg
or

ie
s

In
de

x 
co

nd
iti

on
Co

va
ri

at
es

 a
dj

us
te

d 
fo

r i
n 

an
al

ys
is

 o
f t

he
 

pr
ev

al
en

ce
 o

f m
ul

tip
le

 
co

nd
iti

on
s

Bh
an

u 
et

 a
l., 

20
20

 [7
4]

Re
tr

os
pe

c-
tiv

e 
co

ho
rt

 
st

ud
y

N
at

io
na

l
Th

e 
H

ea
lth

 
Im

pr
ov

em
en

t N
et

-
w

or
k 

da
ta

ba
se

10
,5

70
M

ea
n 

A
ge

: 8
0

64
w

hi
te

, A
si

an
, B

la
ck

D
em

en
tia

no
ne

Ta
yl

or
 e

t a
l., 

20
20

 [3
1]

Lo
ng

itu
di

-
na

l c
oh

or
t 

st
ud

y

N
at

io
na

l
U

K 
Bi

ob
an

k
15

68
A

ge
 ra

ng
e:

 4
0–

69
72

w
hi

te
, B

A
M

E,
 o

th
er

/
un

kn
ow

n
M

ul
tip

le
 s

cl
er

os
is

no
ne

Jo
rd

an
 e

t a
l., 

20
17

 [3
9]

Lo
ng

itu
di

-
na

l s
tu

dy
N

at
io

na
l

M
ill

en
ni

um
 C

oh
or

t 
St

ud
y

72
24

A
ge

: <
 1

8
49

Ca
uc

as
ia

n,
 N

on
-C

au
-

ca
si

an
D

ys
le

xi
a

no
ne

Li
ew

 e
t a

l., 
20

16
 [9

8]
Re

tr
os

pe
c-

tiv
e 

st
ud

y
Re

gi
on

al
H

os
pi

ta
l r

ec
or

ds
32

75
M

ea
n 

A
ge

: 7
1

53
Ca

uc
as

ia
n,

 S
ou

th
 A

si
an

, 
A

fro
-C

ar
ib

be
an

, O
rie

nt
al

, 
m

ix
ed

, o
th

er

Tr
an

si
en

t i
sc

he
m

ic
 

at
ta

ck
no

ne

Ea
st

w
oo

d 
et

 a
l., 

20
15

 
[4

0]

Lo
ng

itu
di

-
na

l s
tu

dy
Lo

ca
l

Th
e 

SA
BR

E 
st

ud
y

41
96

A
ge

 ra
ng

e:
 4

5–
58

0
So

ut
h 

A
si

an
, E

ur
op

ea
n

St
ro

ke
ag

e,
 s

m
ok

in
g 

st
at

us
, 

w
ai

st
/h

ip
 ra

tio
, t

ot
al

/
H

D
L-

ch
ol

es
te

ro
l r

at
io

, 
di

ab
et

es
 m

el
lit

us
, f

as
tin

g 
gl

uc
os

e,
 p

hy
si

ca
l a

ct
iv

-
ity

, h
ea

rt
 ra

te

Po
tlu

ri 
et

 a
l., 

20
15

 [9
9]

Re
tr

os
pe

c-
tiv

e 
st

ud
y

Re
gi

on
al

H
os

pi
ta

l r
ec

or
ds

17
,4

15
M

ea
n 

A
ge

: 7
4

50
Ca

uc
as

ia
n,

 S
ou

th
 A

si
an

, 
A

fro
-C

ar
ib

be
an

, O
rie

nt
al

, 
m

ix
ed

, o
th

er

Is
ch

ae
m

ic
 s

tr
ok

e
no

ne

Sa
rk

er
 e

t a
l., 

20
08

 [1
00

]
Pr

os
pe

ct
iv

e 
st

ud
y

Lo
ca

l
Th

e 
So

ut
h 

Lo
nd

on
 

St
ro

ke
 R

eg
is

te
r

56
6

M
ea

n 
A

ge
(S

D
): 

62
(1

7)
46

w
hi

te
, B

la
ck

, o
th

er
/

m
is

si
ng

H
ae

m
or

rh
ag

ic
 s

tr
ok

e
no

ne

Pa
te

l e
t a

l., 
20

01
 [1

01
]

Pr
os

pe
ct

iv
e 

st
ud

y
Lo

ca
l

So
ut

h 
Lo

nd
on

 
St

ro
ke

 R
eg

is
te

r
23

5
M

ea
n 

A
ge

(S
D

): 
71

(1
4)

51
w

hi
te

, B
la

ck
, o

th
er

St
ro

ke
no

ne

RE
SP

IR
AT

O
RY

 C
O

N
D

IT
IO

N
S

St
ud

y 
ID

St
ud

y 
de

si
gn

G
eo

‑
gr

ap
hi

ca
l 

re
ac

h

D
at

a 
So

ur
ce

Sa
m

pl
e 

si
ze

A
ge

 in
 y

ea
rs

%
Fe

m
al

e
Et

hn
ic

 c
at

eg
or

ie
s

In
de

x 
co

nd
iti

on
Co

va
ri

at
es

 a
dj

us
te

d 
fo

r i
n 

an
al

ys
is

 o
f t

he
 

pr
ev

al
en

ce
 o

f m
ul

tip
le

 
co

nd
iti

on
s



Page 13 of 24Hayanga et al. BMC Public Health          (2023) 23:178  

Ta
bl

e 
3 

(c
on

tin
ue

d)

Sa
pe

y 
et

 a
l., 

20
20

 [5
7]

O
bs

er
-

va
tio

na
l 

co
ho

rt
 

st
ud

y

Lo
ca

l
H

os
pi

ta
l r

ec
or

ds
22

17
M

ed
ia

n 
A

ge
(IQ

R)
: 7

3(
58

–8
4)

42
w

hi
te

, m
ix

ed
, S

ou
th

 
A

si
an

/S
ou

th
 A

si
an

 
Br

iti
sh

, B
la

ck
/A

fri
ca

n/
Ca

rib
be

an
/B

la
ck

 B
rit

is
h,

 
ot

he
r

CO
VI

D
-1

9 
in

fe
ct

io
n

no
ne

Za
ke

ri 
et

 a
l., 

20
20

 [7
0]

Co
ho

rt
 

ob
se

rv
a-

tio
na

l s
tu

dy

lo
ca

l
La

m
be

th
 D

at
aN

et
87

2
A

ge
: ≥

 1
8

44
Bl

ac
k,

 w
hi

te
, m

ix
ed

/
ot

he
r, 

A
si

an
CO

VI
D

-1
9 

in
fe

ct
io

n
no

ne

Pe
re

z-
G

uz
m

an
 

et
 a

l., 
20

20
 

[4
4]

Re
tr

os
pe

c-
tiv

e 
st

ud
y

Lo
ca

l
H

os
pi

ta
l r

ec
or

ds
55

9
M

ed
ia

n 
A

ge
(IQ

R)
: 6

9(
25

)
38

w
hi

te
, B

la
ck

, A
si

an
, o

th
er

SA
RS

-C
oV

-2
 in

fe
ct

io
n

no
ne

M
ar

sh
al

l e
t a

l., 
19

99
 [1

02
]

Re
tr

os
pe

c-
tiv

e 
st

ud
y

Lo
ca

l
Sp

ec
ia

lis
t s

er
vi

ce
s

15
7

A
ge

:9
4%

 o
f s

am
pl

e 
>

 2
0

34
Eu

ro
pe

an
, A

fri
ca

n,
 A

si
an

, 
A

m
er

ic
an

s
Tu

be
rc

ul
os

is
no

ne

O
TH

ER
 H

EA
LT

H
 C

O
N

D
IT

IO
N

S

St
ud

y 
ID

St
ud

y 
de

si
gn

G
eo

‑
gr

ap
hi

ca
l 

re
ac

h

D
at

a 
So

ur
ce

Sa
m

pl
e 

si
ze

A
ge

 in
 y

ea
rs

%
Fe

m
al

e
Et

hn
ic

 c
at

eg
or

ie
s

In
de

x 
co

nd
iti

on
Co

va
ri

at
es

 a
dj

us
te

d 
fo

r i
n 

an
al

ys
is

 o
f t

he
 

pr
ev

al
en

ce
 o

f m
ul

tip
le

 
co

nd
iti

on
s

A
li 

et
 a

l., 
20

20
 

[1
03

]
O

bs
er

va
-

tio
na

l s
tu

dy
Re

gi
on

al
Sp

ec
ia

lis
t s

er
vi

ce
s

31
3

M
ea

n 
A

ge
(S

D
): 

52
(1

1)
25

A
si

an
/A

si
an

 B
rit

is
h,

 
w

hi
te

, B
la

ck
/A

fri
ca

n/
Ca

rib
be

an
/B

la
ck

 B
rit

is
h,

 
m

ix
ed

, o
th

er
 e

th
ni

c 
gr

ou
p

H
ep

at
iti

s 
C

 in
fe

ct
io

n
no

ne

Ee
nd

eb
ak

 
et

 a
l., 

20
17

 
[3

3]

C
ro

ss
-

se
ct

io
na

l 
ob

se
rv

a-
tio

na
l s

tu
dy

Lo
ca

l
H

U
SE

RM
ET

 S
tu

dy
64

2
A

ge
 ra

ng
e:

 4
0–

48
0%

So
ut

h 
A

si
an

, w
hi

te
 E

ur
o-

pe
an

, A
fri

ca
n 

Ca
rib

be
an

Re
pr

od
uc

tiv
e 

ho
rm

on
e 

le
ve

ls
no

ne

M
is

ra
 e

t a
l., 

20
16

 [6
9]

Re
tr

os
pe

c-
tiv

e 
co

ho
rt

 
st

ud
y

N
at

io
na

l
H

os
pi

ta
l r

ec
or

ds
71

,9
66

A
ge

 ra
ng

e:
2–

10
4

52
W

hi
te

 E
ur

op
ea

n,
 In

di
an

, 
Pa

ki
st

an
i, 

Ba
ng

la
de

sh
i, 

Bl
ac

k,
 C

hi
ne

se
,

U
lc

er
at

iv
e 

co
lit

is
no

ne

Pa
te

l e
t a

l., 
20

16
 [6

6]
C

ro
ss

-
se

ct
io

na
l 

ob
se

rv
a-

tio
na

l s
tu

dy

Lo
ca

l
Sp

ec
ia

lis
t s

er
vi

ce
s

29
9

M
ea

n 
A

ge
(S

D
): 

58
(2

)
5

w
hi

te
, o

th
er

H
IV

no
ne

N
is

ar
 e

t a
l., 

20
15

 [1
04

]
Re

tr
os

pe
c-

tiv
e 

st
ud

y
Lo

ca
l

Sp
ec

ia
lis

t s
er

vi
ce

s
29

9
M

ea
n 

A
ge

 a
t s

ta
rt

 o
f t

he
ra

py
:5

1
64

Ca
uc

as
ia

n,
 A

si
an

, A
fro

-
Ca

rib
be

an
, M

ix
ed

In
fla

m
m

at
or

y 
ar

th
rit

is
no

ne

C
ha

ck
ay

il 
et

 a
l., 

20
13

 
[1

05
]

Re
tr

os
pe

c-
tiv

e,
 c

ro
ss

-
se

ct
io

na
l 

st
ud

y

Re
gi

on
al

H
os

pi
ta

l r
ec

or
ds

35
63

A
ge

: N
R

59
w

hi
te

, S
ou

th
 A

si
an

, 
A

fri
ca

n 
Ca

rib
be

an
Iro

n 
de

fic
ie

nc
y 

A
na

em
ia

no
ne

Ki
tle

y 
et

 a
l., 

20
12

 [6
5]

Re
tr

os
pe

c-
tiv

e 
st

ud
y

Lo
ca

l
Sp

ec
ia

lis
t s

er
vi

ce
s

10
6

M
ea

n 
A

ge
 a

t o
ns

et
:4

1
87

Ca
uc

as
ia

n,
 A

fro
-C

ar
ib

-
be

an
, J

ap
an

es
e

N
eu

ro
m

ye
lit

is
 o

pt
ic

al
no

ne



Page 14 of 24Hayanga et al. BMC Public Health          (2023) 23:178 

Ta
bl

e 
3 

(c
on

tin
ue

d)

M
an

n 
et

 a
l., 

20
08

 [1
06

]
Re

tr
os

pe
c-

tiv
e

N
at

io
na

l
H

os
pi

ta
l r

ec
or

ds
40

,4
88

M
ea

n 
A

ge
(S

D
): 

42
(1

3)
39

w
hi

te
, B

la
ck

 A
fri

ca
n,

 
Bl

ac
k 

Ca
rib

be
an

, 
Pa

ki
st

an
i, 

Ba
ng

la
de

sh
i, 

O
th

er
, M

ix
ed

, I
nd

ia
n,

 
C

hi
ne

se

H
ep

at
iti

s 
C

ag
e,

 s
ex

, y
ea

r

M
oh

se
n 

et
 a

l., 
20

05
 [6

8]
C

ro
ss

-
se

ct
io

na
l 

de
si

gn

Lo
ca

l
Sp

ec
ia

lis
t s

er
vi

ce
s

10
17

M
ed

ia
n 

ag
e 

at
 

pr
es

en
ta

tio
n(

IQ
R)

:3
2.

6(
29

–3
8)

35
w

hi
te

, B
la

ck
 A

fri
ca

n,
 

Bl
ac

k 
Ca

rib
be

an
, B

la
ck

 
O

th
er

, S
ou

th
 A

si
an

, 
O

th
er

, O
rie

nt
al

H
IV

ge
nd

er
, H

IV
 ri

sk
 g

ro
up

, 
Pl

ac
e 

of
 b

irt
h,

 H
is

to
ry

 
of

 In
je

ct
in

g 
D

ru
g 

U
se

, 
Bl

oo
d 

fa
ct

or

D
ra

go
vi

c 
et

 a
l., 

20
02

 [7
8]

Re
tr

os
pe

c-
tiv

e 
st

ud
y

Lo
ca

l
Sp

ec
ia

lis
t s

er
vi

ce
s

15
3

A
ge

: 9
7%

 a
ge

d 
≥

 1
7

19
.6

w
hi

te
, B

la
ck

 C
ar

ib
be

an
, 

Bl
ac

k 
A

fri
ca

n,
G

on
oc

oc
ca

l i
nf

ec
tio

n
ag

e,
 s

ex

Ro
se

 e
t a

l., 
20

02
 [3

7]
Re

tr
os

pe
c-

tiv
e 

st
ud

y
N

at
io

na
l

N
at

io
na

l T
B 

su
rv

ey
 

da
ta

ba
se

 &
 H

IV
/

A
ID

S 
pa

tie
nt

 
da

ta
ba

se

34
32

A
ge

 ra
ng

e:
 1

6–
54

45
w

hi
te

, B
la

ck
 A

fri
ca

n,
 

In
di

an
 s

ub
-c

on
tin

en
t, 

ot
he

r/
un

kn
ow

n

H
IV

ye
ar

, s
ex

, g
eo

gr
ap

hi
-

ca
l a

re
a



Page 15 of 24Hayanga et al. BMC Public Health          (2023) 23:178  

Ta
bl

e 
4 

St
ud

ie
s 

re
po

rt
in

g 
ad

ju
st

ed
 p

re
va

le
nc

e 
of

 M
LT

C
s 

m
ul

tip
le

 c
on

di
tio

ns
 a

cr
os

s 
et

hn
ic

 g
ro

up
s

St
ud

y 
ID

Re
gi

on
D

at
a 

So
ur

ce
Sa

m
pl

e 
si

ze
N

o.
 o

f E
th

ni
c 

Ca
te

go
ri

es
N

o.
 o

f 
co

nd
iti

on
s

Ty
pe

s 
of

 
co

nd
iti

on
s

In
de

x 
co

nd
iti

on
Co

va
ri

at
es

Eff
ec

t m
ea

su
re

 
O

Rs
/P

re
va

le
nc

e 
an

d 
95

%
 C

I
Re

fe
re

nc
e:

 W
hi

te
 

Et
hn

ic
it

y

O
ve

ra
ll 

St
ud

y 
Q

ua
lit

y

D
or

rin
gt

on
 e

t a
l., 

20
20

 [7
9]

Lo
ca

l
La

m
be

th
 D

at
an

et
32

6,
41

5
A

si
an

, B
la

ck
 A

fri
ca

n,
 

Bl
ac

k 
Ca

rib
be

an
, B

la
ck

 
ot

he
r, 

m
ix

ed
, o

th
er

, 
w

hi
te

13
Ep

ile
ps

y,
 

C
hr

on
ic

 P
ai

n,
 

D
ep

re
ss

io
n,

 
Va

sc
ul

ar
, C

an
ce

r, 
Ca

rd
ia

c 
D

is
ea

se
, 

Rh
eu

m
at

oi
d 

A
rt

hr
iti

s, 
Se

ve
re

 
M

en
ta

l I
lln

es
s, 

H
yp

er
te

ns
io

n,
 

D
ia

be
te

s, 
O

be
-

si
ty

, R
es

pi
ra

to
ry

 
D

is
ea

se
, L

ea
rn

-
in

g 
D

is
ab

ili
ty

-
ag

e,
 g

en
de

r, 
de

pr
iv

a-
tio

n
Bl

ac
k 

A
fri

ca
n:

 1
.9

2 
(1

.7
5–

2.
10

)
Bl

ac
k 

Ca
rib

be
an

: 2
.8

3 
(2

.5
6–

3.
14

)
M

ix
ed

: 1
.5

0 
(1

.3
1–

1.
72

)
Bl

ac
k 

O
th

er
: 2

.2
2 

(1
.8

7–
2.

64
)

H
ig

h

M
at

hu
r e

t a
l., 

20
20

 
[8

4]
N

at
io

na
l

C
PR

D
 d

at
a

17
9,

88
6

Bl
ac

k,
 S

ou
th

 A
si

an
, 

w
hi

te
8

D
ia

be
te

s, 
H

yp
er

te
n-

si
on

, C
or

on
ar

y 
H

ea
rt

 D
is

ea
se

 
(A

ng
in

a/
M

yo
-

ca
rd

ia
l I

nf
ar

c-
tio

n)
, H

ea
rt

 
Fa

ilu
re

, C
hr

on
ic

 
Ki

dn
ey

 D
is

ea
se

, 
Re

tin
op

at
hy

, 
N

eu
ro

pa
th

y

D
ia

be
te

s
ag

e,
 s

ex
, d

ep
riv

at
io

n
So

ut
h 

A
si

an
: 0

.8
8 

(0
.8

0–
0.

96
)

Bl
ac

k:
 0

.5
0 

(0
.4

3–
0.

58
)

H
ig

h

A
sh

w
or

th
 e

t a
l., 

20
19

 
[8

0]
Lo

ca
l

Pr
im

ar
y 

ca
re

 re
co

rd
s

33
2,

35
3

Bl
ac

k,
 m

ix
ed

,o
th

er
, 

So
ut

h 
A

si
an

, w
hi

te
12

A
tr

ia
l F

ib
ril

la
-

tio
n,

 C
hr

on
ic

 
O

bs
tr

uc
tiv

e 
Pu

lm
on

ar
y 

D
is

ea
se

, C
hr

on
ic

 
Pa

in
, C

hr
on

ic
 

Ki
dn

ey
 D

is
ea

se
, 

Co
ro

na
ry

 
H

ea
rt

 D
is

ea
se

, 
D

ia
be

te
s 

M
el

-
lit

us
, D

em
en

tia
, 

D
ep

re
ss

io
n,

 
H

ea
rt

 F
ai

lu
re

, 
Se

rio
us

 M
en

ta
l 

Ill
ne

ss
, S

tr
ok

e,
 

M
or

bi
d 

O
be

si
ty

-
ag

e,
 g

en
de

r, 
de

pr
iv

a-
tio

n,
 c

ar
di

ov
as

cu
la

r 
ris

k

So
ut

h 
A

si
an

: 1
.4

4 
(1

.2
9–

1.
61

)
Bl

ac
k:

 0
.8

6 
(0

.8
0–

0.
92

)

H
ig

h



Page 16 of 24Hayanga et al. BMC Public Health          (2023) 23:178 

Ta
bl

e 
4 

(c
on

tin
ue

d)

St
ud

y 
ID

Re
gi

on
D

at
a 

So
ur

ce
Sa

m
pl

e 
si

ze
N

o.
 o

f E
th

ni
c 

Ca
te

go
ri

es
N

o.
 o

f 
co

nd
iti

on
s

Ty
pe

s 
of

 
co

nd
iti

on
s

In
de

x 
co

nd
iti

on
Co

va
ri

at
es

Eff
ec

t m
ea

su
re

 
O

Rs
/P

re
va

le
nc

e 
an

d 
95

%
 C

I
Re

fe
re

nc
e:

 W
hi

te
 

Et
hn

ic
it

y

O
ve

ra
ll 

St
ud

y 
Q

ua
lit

y

O
w

us
u 

A
dj

ah
 e

t a
l., 

20
18

 [8
6]

N
at

io
na

l
TH

IN
 d

at
a

34
1,

62
6

A
fri

ca
n-

Ca
rib

be
an

, 
So

ut
h 

A
si

an
, W

es
te

rn
 

Eu
ro

pe
an

5
D

ia
be

te
s, 

M
yo

ca
rd

ia
l 

In
fa

rc
tio

n,
 H

ea
rt

 
Fa

ilu
re

, S
tr

ok
e,

 
Ca

nc
er

D
ia

be
te

s
ag

e,
 s

ex
N

or
m

al
 B

M
I

W
. E

ur
op

ea
ns

: 1
0.

4%
 

(9
.5

, 1
1.

3)
So

ut
h 

A
si

an
s: 

6.
8%

 
(4

.8
, 9

.5
)

A
fri

ca
n-

Ca
rib

be
an

s: 
6.

4%
 (4

.0
, 1

0.
4)

H
ig

h

M
at

hu
r e

t a
l., 

20
11

 
[2

7]
Lo

ca
l

Pr
im

ar
y 

ca
re

 re
co

rd
s

99
,6

48
Bl

ac
k,

 o
th

er
, S

ou
th

 
A

si
an

, w
hi

te
5

H
yp

er
te

ns
io

n,
 

Is
ch

ae
m

ic
 H

ea
rt

 
D

is
ea

se
, H

ea
rt

 
Fa

ilu
re

, S
tr

ok
e,

 
A

nd
 D

ia
be

te
s

-
ag

e,
 s

ex
So

ut
h 

A
si

an
: 2

.4
 

(1
.9

4–
2.

15
)

Bl
ac

k:
 1

.2
3 

(1
.1

8–
1.

29
)

H
ig

h

Ro
de

ric
k 

et
 a

l., 
20

09
 

[5
5]

N
at

io
na

l
U

K 
Re

na
l R

eg
is

tr
y 

da
ta

59
01

Bl
ac

k,
 S

ou
th

 A
si

an
, 

Ca
uc

as
ia

n
8

Es
ta

bl
is

he
d 

Re
na

l F
ai

lu
re

, 
Co

ro
na

ry
 H

ea
rt

 
D

is
ea

se
, D

ia
be

-
te

s, 
A

ny
 V

as
cu

la
r 

D
is

ea
se

, C
hr

on
ic

 
O

bs
tr

uc
tiv

e 
Pu

lm
on

ar
y 

D
is

-
ea

se
, S

m
ok

in
g,

 
A

ny
 M

al
ig

na
nc

y,
 

C
hr

on
ic

 L
iv

er
 

D
is

ea
se

Es
ta

bl
is

he
d 

Re
na

l 
Fa

ilu
re

ag
e

So
ut

h 
A

si
an

: 1
.2

6 
(1

.0
4–

1.
52

)
Bl

ac
k:

 0
.7

0 
(0

.5
2–

0.
95

)

H
ig

h

Ba
sk

ar
 e

t a
l., 

20
06

 [8
7]

Lo
ca

l
D

ia
be

te
s 

Re
gi

st
er

60
47

A
fro

-C
ar

ib
be

an
, C

au
-

ca
si

an
, I

nd
o-

A
si

an
6

D
ia

be
te

s, 
Re

tin
-

op
at

hy
, D

ip
st

ic
k 

Pr
ot

ei
nu

ria
, 

Is
ch

ae
m

ic
 

H
ea

rt
 D

is
ea

se
, 

Ce
re

br
ov

as
cu

la
r 

D
is

ea
se

, P
er

ip
h-

er
al

 V
as

cu
la

r 
D

is
ea

se

D
ia

be
te

s
ag

e,
 g

en
de

r, 
di

ab
et

es
 

co
m

pl
ic

at
io

n 
ris

k 
fa

ct
or

s

M
ic

ro
va

sc
ul

ar
 c

om
pl

i-
ca

tio
ns

:
A

fro
-C

ar
ib

be
an

: 
1.

29
 (1

.0
6–

1.
57

)
M

ac
ro

va
sc

ul
ar

 c
om

-
pl

ic
at

io
n:

A
fro

-C
ar

ib
be

an
: 

0.
71

(0
.5

1–
0.

87
)

In
do

-A
si

an
: 0

.8
1 

(0
.6

7–
0.

93
)

H
ig

h

O
R 

O
dd

s 
Ra

tio
, C

I C
on

fid
en

ce
 In

te
rv

al
, T

H
IN

 T
he

 H
ea

lth
 Im

pr
ov

em
en

t N
et

w
or

k,
 C

PR
D

 C
lin

ic
al

 P
ra

ct
ic

e 
Re

se
ar

ch
 D

at
al

in
k



Page 17 of 24Hayanga et al. BMC Public Health          (2023) 23:178  

South Asian people had higher odds of multimorbidity 
after adjusting for age, gender, and area level deprivation 
(OR 1.15 (95% CI: 1.07–1.23) and 1.19 (95% CI: 1.07–
1.33) respectively). However, when hypertension, obesity, 
and smoking status were added to the model, only South 
Asian people had higher odds of multimorbidity (1.44 
[95% CI: 1.29–1.61]), but not Black people (0.86 [95% CI: 
0.80–0.92]) [80].

Dorrington and colleagues assessed 13 conditions across 
seven ethnic groups. Age-sex adjusted estimates were 
not provided [79]. Age, gender and area-level deprivation 
adjusted models showed that the odds of having two or 
more long-term conditions were higher in some minori-
tised ethnic groups; 1.92 (95% CI: 1.75–2.10) for Black Afri-
can people, 2.83 (95% CI: 2.56–3.14) for Black Caribbean 
people, 1.50 (95% CI: 1.31–1.72) for people with mixed 
ethnicity and 2.22 (95% CI: 1.87–2.64) for people who self 
identified as Black other. When three or more long-term 
conditions were considered, the same minoritised ethnic 
group populations still had higher odds of multimorbidity 
than the white population (OR 3.42 [95% CI:3.05–3.83] for 
Black Caribbean people, 2.53 [95%CI: 2.02–3.18] for Black 
other people, 1.95 [95% CI 1.74–2.20] for Black African 
people and 1.50 [95% CI: 1.30–1.73] for people with mixed 
ethnicity) [79]. In the remaining four studies, an index con-
dition was specified [55, 75, 86, 87]. Two studies, one which 
focused on people starting renal replacement therapy, and 
the other which focused on people with diabetes, reported 
a higher prevalence of MLTCs in people from some minor-
itised ethnic groups [89, 48]. The other two studies which 
focused on people with diabetes, reported lower prevalence 
of MLTCs among minoritised people [75, 86]. Three out of 
these four studies used national data [55, 75, 86]. All used 
patient records to assess MLTCs across three ethnic group 
categories: Black/African-Caribbean, South Asian/Indo-
Asian and white ethnicity. All four studies adjusted for age, 
three studies additionally adjusted for sex [75, 86, 87]. One 
study additionally adjusted for area-level deprivation [75] 
and another for diabetes complication risk factors [87].

In their study exploring the survival of patients start-
ing renal replacement therapy across three ethnic groups, 
Roderick and colleagues found that compared to white 
patients, the age-adjusted prevalence of vascular comor-
bidity was higher in South Asian patients but lower in 
Black patients [odds ratios of 1.26 (95% CI:1.04–1.52) and 
0.70 (95% CI:0.52–0.95) respectively]. However, other 
comorbidities were found to be generally more common 
in white patients [55]. Baskar and colleagues evaluated 
ethnic differences in the prevalence of hypertension and 
vascular complications in a population with diabetes [87]. 
They considered microvascular complications to be the 
documented presence of any grade of retinopathy and/or 
dipstick proteinuria [87]. Macrovascular complications 

were considered to be the documented presence of 
ischaemic heart disease and/or cerebrovascular disease, 
and/or peripheral vascular disease [87]. Age-adjusted 
estimates were not provided. After adjusting for age, gen-
der, BMI, systolic blood pressure, smoking, type 2 diabe-
tes, and duration of diabetes, Afro-Caribbean people had 
a higher risk of microvascular complications (odds ratios 
of 1.293 (95% CI: 1.063–1.573) relative to white people). 
However, compared to white people, both Afro-Carib-
bean and Indo-Asian people had significantly lower risk 
of macrovascular complications with odds ratios of 0.710 
(95% CI: 0.581–0.866) and 0.807 (95% CI: 0.669–0.933) 
respectively [87].

Owusu-Adjah and colleagues examined ethnic differ-
ences in comorbidities in patients with type 2 diabetes 
mellitus [86]. They found that Western European patients 
had significantly higher baseline age-sex adjusted preva-
lence of cardiovascular complications compared to 
South Asian patients (at all levels of BMI) and African-
Caribbean patients (in overweight or obese groups only). 
Western Europeans also had significantly higher baseline 
prevalence of cancer and depression [86]. Mathur and 
colleagues investigated ethnic differences in the sever-
ity and clinical management of type 2 diabetes at initial 
diagnosis. Age-adjusted estimates were not provided. 
Adjusting for age, sex and deprivation, and clustering 
by practice, the odds of having comorbid macrovascular 
disease (i.e. hypertension, coronary heart disease (includ-
ing myocardial infarction and angina), stroke, and heart 
failure) at diagnosis were reduced in South Asian people 
(0.88, 95%CI 0.80–0.96) and halved in Black people (0.50, 
95%CI 0.43–0.58) relative to white people. However, they 
found no ethnic differences in the odds of having diag-
nosed microvascular disease (i.e. chronic kidney disease, 
retinopathy, and neuropathy) in their sample [75].

Discussion
We identified seven studies that give insight into age-
adjusted ethnic differences in the prevalence of MLTCs. 
The findings are indicative of ethnic inequalities in 
MLTCs in favour of the majority white as five of the 
seven studies reported that some minoritised ethnic 
groups have a higher prevalence of MLTCs than their 
white counterparts. The evidence suggests that South 
Asian people (three out of five studies) and Black people 
(two out of five studies) may be at a higher risk of MLTCs 
[27, 55, 79, 80, 87]. Whilst some studies adjusted for fac-
tors that may be on the explanatory pathway, including 
deprivation and risk factors for cardiovascular disease 
and diabetes complications, all studies adjusted for at 
least age in their analyses. As such, the evidence of ethnic 
inequalities in MLTCs is based on studies that considered 
this key confounder [2]. However, given the variation in 
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the number and types of conditions examined in these 
studies and the merging of different minoritised ethnic 
groups, this evidence may not accurately reflect the true 
level of inequality.

The two studies that reported a lower prevalence of 
MLTCs in minoritised ethnic groups are recent studies 
which focused on people living with diabetes. This finding 
is intriguing and warrants further attention. In trying to 
understand these observations, we cannot rule out errors 
with measurement of ethnicity and data quality. We must 
also consider that Black and South Asian people in the 
UK not only have a higher prevalence of diabetes, but 
they also develop the condition at an earlier age [84, 107]. 
It is, therefore, possible that the minoritised populations 
included in these studies are younger than their white 
counterparts. Since MLTCs increase with age, the lower 
prevalence of MLTCs among minoritised ethnic groups 
observed in these studies could result from residual con-
founding by age. Otherwise put, there may be persistent 
differences in age among minoritised ethnic group peo-
ple and white people even after controlling for age. Also, 
given that minoritised ethnic groups have a higher risk 
of developing diabetes, much effort might be paid to the 
identification and management of diabetes in this popu-
lation. Mathur and colleagues, who examined the ethnic 
variations in the severity and management of diabetes 
at first diagnosis, provide support for this notion [75]. 
They found that when compared to white people, Black 
and South Asian people had better capture of risk fac-
tors, better/similar cardio-metabolic profile at diagnosis, 
faster initiation of anti-diabetic treatment, first National 
Health Service (NHS) health check and structured edu-
cation [75]. These outcomes may prevent further health 
problems, thereby, contributing to a lower prevalence of 
MLTCs in minoritised people with diabetes. However, 
other studies report ethnic inequalities in diabetes care 
with Black and Asian people found to have worse glycae-
mic control and being less likely to be prescribed newer 
therapies [108]. Inequalities in diabetes care can result in 
higher rates of complications [108] which can increase the 
likelihood of MLTCs. Future work is, therefore, required 
to explore these findings further.

Proposed mechanisms underlying observed inequalities
Given that few studies have assessed the prevalence of 
MLTCs across ethnic groups, it is difficult to ascertain 
the reasons behind the observed ethnic inequalities in the 
prevalence of MLTCs in the UK. However, based on long-
standing international evidence on ethnic inequalities in 
single conditions, we propose a number of mechanisms. 
We consider the impact of racism and discrimination in 
explaining the observed ethnic differences in the preva-
lence of MLTCs as they are known to influence health 

[109]. It is possible that racism and multiple forms of dis-
crimination can intersect with demographic factors (e.g. 
age, gender, and/or sexual orientation) resulting in dis-
advantage in accessing key economic, physical and social 
resources for some, thereby, leading to socioeconomic 
and health inequalities [110–112]. In turn, these ine-
qualities can result in higher prevalence of some health 
conditions which may then accelerate the development 
of MLTCs in some minoritised ethnic group populations. 
Racism and multiple forms of discrimination can also 
lead to ethnic inequalities in healthcare access, utilisation 
and care quality [113] through a number of pathways. For 
example, findings from international studies suggest that 
negative discriminatory practices can result in mistrust 
of healthcare professionals, non-compliance with treat-
ment, delayed diagnoses and treatment and even forgone 
healthcare [114–116]. These outcomes are detrimental as 
they not only exacerbate existing health inequalities, but 
they can also lead to the development and/or progression 
of MLTCs. However, these processes have received very 
little investigation in the context of ethnic inequalities in 
the prevalence of MLTCs in the UK.

Quality of studies contributing to ethnic inequalities 
in MLTCs
We assessed the quality of the seven studies which con-
tributed to the evidence on ethnic inequalities in the 
prevalence of MLTCs and considered the studies to be 
of high quality. Whilst the studies were methodologi-
cally sound, we identified limitations which potentially 
impede a full understanding of ethnic inequalities in the 
prevalence of MLTCs. For example, in one study, ethnic-
ity, deprivation, and socially-patterned risk factors were 
considered in isolation [80]. Relatedly, some authors 
presented only fully adjusted estimates [79, 87] which 
doesn’t allow for the assessment of the impact of key vari-
ables on the prevalence of MLTCs. We noted the use of 
broad ethnic categories, patient records and a general 
lack a sensitivity analysis to assess the characteristics of 
those with and without complete ethnicity data. We dis-
cuss these limitations and their implications for under-
standing ethnic inequalities in MLTCs in the following 
section.

Broad ethnic group categories
In the seven studies that contributed to the evidence of 
ethnic inequalities in the prevalence of MLTCs, peo-
ple from minoritised ethnic groups were often grouped 
into broad categories; in particular, Black/African-
Caribbean, South Asian/Asian/Indo-Asian, mixed, and 
other. In one study, the Black ethnic group was disag-
gregated into three different categories, but the authors 
did not adopt this approach for the Asian ethnic group 
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[79]. Categorising minoritised ethnic group people into 
overarching categories can be useful for identifying broad 
patterns as some may have shared experiences of rac-
ism, discrimination, and/or social exclusion [35]. How-
ever, the use of broad ethnic categories may obscure the 
extent of inequalities. For example, as reported above, 
South Asian people may be at particular risk of MLTCs 
[27, 55, 80] but studies have shown that Pakistani and 
Bangladeshi women report higher levels of limiting long-
term illness than Indian women [9]. Yet, they are often 
grouped together as people of South Asian ethnicity. This 
issue also applies to the white other ethnic group [43] 
who are a diverse population with particular groups, e.g. 
Gypsy, Roma, and Traveller community [9, 117].

Missing ethnicity data
The availability of complete ethnicity data is crucial for 
studies that seek to assess ethnic inequalities not only 
in relation to MLTCs, but also in relation to healthcare 
utilisation and care [118]. Information about the differ-
ent ways in which authors handled missing ethnicity 
data was available in all but one of the seven studies that 
contributed to the evidence of ethnic inequalities in the 
prevalence of multiple conditions [79]. Amongst these 
studies, people with missing ethnicity data were excluded 
from analyses in three studies [27, 86, 87]. In one study, 
the authors used the patients’ postcode and census data 
to determine ethnicity [55] and in another, those with 
unknown ethnicity were also included in the analysis 
[80]. Of note is that the authors of only one study com-
pared the sociodemographic characteristics of individu-
als of with missing and completed ethnicity data [75]. 
Researchers should carefully consider the most appro-
priate approach to dealing with missing data and check 
alternative approaches using sensitivity analysis because 
policies based on inaccurate data may result in poor tar-
geting of resources and services [118].

Sources of data
All seven studies analysed data from patient records. For 
individuals to be included in patient records, they need 
to be in contact with healthcare services. It has been 
reported that access to primary care health services is 
generally equitable for people from minoritised ethnic 
groups [119]. However, they are less likely to access other 
specialist services [119, 120]. Therefore, those who do not 
access these services or for that matter, those who do not 
use healthcare services at all, are excluded from analyses 
that employ patient records. This differential access may 
lead to underestimation of inequalities. It is also impor-
tant to consider ethnic inequalities in care quality as stud-
ies suggest that there may be differences in how patient 
symptoms are recorded, diagnosed or treated [121]. 

Other studies have not only found data quality problems 
when ethnicity data is recorded in hospital records (e.g. 
incomplete coding, inconsistent use of codes, systematic 
biases), but also that these data quality issues dispropor-
tionately affect hospital records for minoritised patients 
[122]. Consequently, the health conditions in some 
minoritised people may be underreported when patient 
records are used in analyses, thereby, impacting on the 
prevalence estimates of MLTCs and impeding our under-
standing of ethnic inequalities.

Strengths and limitations
In presenting the state of the evidence, this review has 
highlighted the inconsistent ways in which MLTCs are 
defined and measured with the number of long-term 
conditions varying between studies. This lack of con-
sensus in how MLTCs are captured has been raised by 
authors of other reviews of prevalence of MLTCs in the 
general population [123, 124]. They argue that the opera-
tional definition of multimorbidity may impact preva-
lence estimates and call for the standardisation of the 
definition and assessment of multimorbidity so as to bet-
ter understand the phenomenon [123, 124]. The review 
has also highlighted the limitations of the studies in this 
area. First, many did not provide age-adjusted preva-
lence estimates of MLTCs. Second, not only were broad 
ethnic groupings used in several studies, but there were 
inconsistent definitions of ethnic groups. In addition, 
in many of these studies ethnic groups with small sam-
ple sizes and people with missing ethnicity data were 
often excluded from analyses. Relatedly, information on 
sensitivity analysis of missing ethnicity data was gener-
ally lacking. Finally, in 18% of the studies, ethnicity was 
assigned by practitioners, clinicians, or researchers via 
a combination of name recognition software and gene-
alogy. These modes of assigning ethnicity are problem-
atic primarily because it may be incongruent with the 
ways in which individuals choose to identify themselves 
[125]. We, therefore, have an incomplete picture of ethnic 
inequalities across ethnic group populations in the UK. 
Nonetheless, the review provides evidence of the exist-
ence of ethnic inequalities in the prevalence of multi-
morbidity and cardiovascular multimorbidity [27, 79, 80] 
prior to the COVID-19 pandemic. Studies are needed to 
ascertain the extent to which these inequalities have been 
exacerbated during the COVID19 pandemic and beyond.

A limitation of this review is that a single reviewer ini-
tially screened the titles and abstracts, and excluded irrel-
evant studies given the large number of studies retrieved. 
It is possible that some studies may have been inadvert-
ently excluded. However, we manually searched the refer-
ence lists of key studies and relevant systematic reviews, 
thereby, reducing the likelihood of missing relevant 
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studies. A strength of the review is that we conformed to 
the PRISMA guidelines to help transparently report the 
review process [23, 126] (Supplementary file 6). We also 
conducted the electronic search across a range of data-
bases to identify published and unpublished studies. Not 
only did we assess the methodological quality, but we also 
assessed the relevance of the studies for understanding 
ethnic inequalities in the prevalence of MLTCs. Relatedly, 
when synthesising the results of studies that contrib-
uted to the evidence of ethnic inequalities in the preva-
lence of MLTCs, we only included studies that adjusted 
for at least age because the risk of acquiring multiple 
health conditions increases with age [127]. In doing so, 
we reduced the likelihood of presenting results that are 
misleading. In this review, we included studies pub-
lished up until 2020 and identified three studies where 
COVID19 was the index condition. Whilst we do not 
consider COVID19 a long-term condition to be captured 
by definitions of multimorbidity [1, 3], we acknowledge 
that the pandemic has exacerbated ethnic inequalities in 
healthcare [128]. Our decision to focus mainly on stud-
ies published before 2020 ensures that the review sets 
a benchmark and provides an overview of studies that 
examined ethnic inequalities in the prevalence of MLTCs 
prior to the pandemic.

Conclusions
In this review, we have presented the state of the evidence 
on ethnic inequalities in the prevalence of MLTCs in the 
UK prior to the COVID19 pandemic. We have identi-
fied and described the literature in this area and in doing 
so, illuminated the scope of work required to enhance 
future analyses of ethnic inequalities in people with 
MLTCs. With the exception of two studies that focused 
on diabetes, the studies identified point to the existence 
of ethnic inequalities in the prevalence of MLTCs. These 
studies also suggest that Indian, Pakistani, Bangladeshi, 
Black African, Black Caribbean, and people who identify 
as Black other, other Asian, and mixed may be at higher 
risk of MLTCs. Our assessment of the conceptualisation 
and operationalisation of ethnicity has revealed that the 
majority of these studies used broad ethnic categories in 
their analyses. They also focused on different health con-
ditions. Further, they drew on patient records, thereby, 
excluding those who are not in contact with healthcare 
services. Thus, the results provide a partial picture of eth-
nic inequalities in the prevalence of multiple conditions.

Future recommendations
The COVID19 pandemic has not only exposed struc-
tural inequalities in our society but it has also exac-
erbated them, especially among minoritised ethnic 
group people [129]. Therefore, reviews that explicitly 

examine the impact of the COVID19 pandemic on 
health(care) and quality outcomes are required to bet-
ter understand the ways in which ethnic inequalities 
have been exacerbated and to identify potential solu-
tions. Given the complexity of multiple conditions, the 
diversity of the minoritised ethnic group populations 
in the UK, and the varied pathways through which 
they come to develop MLTCs, future studies would 
benefit from conceptualising and analysing the preva-
lence of ethnic inequalities through an intersectional 
lens. This work could shed light on the extent to which 
key explanatory pathways, including racism and dis-
crimination, play a role in the development of MLTCs 
in different ethnic group populations. It is findings of 
analyses such as these that could help to inform strate-
gies to reduce ethnic inequalities in the prevalence of 
MLTCs.
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