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ABSTRACT

Asthma is one of the commonest noncommunicable diseases worldwide. Poor clinical outcomes have been reported in asthma
amongst ethnic minority groups (EMGs) and reasons are likely to be multifactorial. There is a suggestion that underlying dis-
ease may behave differently amongst EMGs, alongside other factors including deprivation, cultural, religious, social, literacy,
patient beliefs, healthcare access, treatment adherence, alongside greater burden of multimorbidity. Multimorbidity (presence
of >2 long-term health conditions) in asthma is increasingly known to contribute to greater asthma burden, with differences in
multimorbidity burden and patterns seen across ethnicities with a tight association with deprivation. Earlier onset of multimor-
bidity with relatively reduced survival has been reported amongst EMG patients, particularly those from a deprived background
compared to White patients. Data regarding asthma, multimorbidity and ethnicity are scant, but emerging data suggest that mul-
timorbidity is heterogenous, and that ethnic background is associated with variations in asthma outcomes and multimorbidity
phenotypes. What is currently lacking is population-based research with a joined-up interrogation of primary care and second-
ary care databases to determine the prevalence and patterns of T2 and non T2 multimorbidity in asthma amongst EMGs, and
analysis of patterns of associations and link to socio-demographic variables and clinical outcomes. Deeper insight into views of
EMG patients and their carers regarding lived experiences of asthma and multimorbidity management, as well as those of health-
care professionals is needed, to allow development of culturally tailored resources. These studies are likely to shape a holistic
culturally tailored multidimensional and an equitable approach to management of asthma with multimorbidity amongst EMGs.
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Key Messages

« Social deprivation, ethnic minority groups (EMGs),
and multimorbidity associate with poorer clinical out-
comes in asthma.

» Epidemiological research is needed to investigate the
prevalence and patterns of multimorbidity in asthma
in EMGs.

 There is a need for multidimensional culturally tai-
lored approaches for management of asthma in EMGs.

1 | Ethnicity-Based Disparities in Asthma in High
Income Countries

Asthma is a chronic inflammatory disorder affecting lower
airways and is characterised by mucosal inflammation
and bronchial hyperreactivity. It is one of the most com-
mon noncommunicable diseases affecting over 350 million
people worldwide [1]. A previous report in 2018 estimated
65,000 asthma-related admissions in England annually with
a positive correlation (r=0.67) with index of multiple depri-
vation [2]. Recent data (2022-23) from the UK asthma hos-
pitalisation dashboard reported 92,209 hospitalisations
(125.5/100,000) [3].

There is heterogeneity in the nomenclature used to describe
ethnicity in High Income Countries. The UK Office of National
Statistics 2021 census lists four main categories of ethnicity in-
cluding Asian (Indian, Pakistani, Bangladeshi and Chinese),
Black (African, Caribbean and other Black), White and Mixed
or other ethnic groups. In this article ethnic minority groups
(EMGSs) refers to South Asian and Afro-Caribbean/Black
population. People living in deprived areas are more likely
to suffer from acute asthma, and a high proportion of peo-
ple from EMGs are socioeconomically deprived [4-6]. The
English indices of deprivation 2019 data suggest that 19.3% of
Bangladeshi, 31.1% Pakistani and 15.2% of Black people live
in 10% of most deprived neighbourhoods [7]. Approximately
13% (8.17m) of the UK population are from EMGs, and 1 in 5
people in major cities such as London and Birmingham are of
South Asian origin.

In a longitudinal cohort study involving UK primary care data-
base, Subramanian et al. reported that the prevalence of aller-
gic rhinitis and asthma amongst the British White population
was 11.5% and 7.2% respectively [8]. The prevalence in British
South Asian, British Afro-Caribbean and British Mixed Ethnic
groups was 7%, 6% and 5.6% for allergic rhinitis and 7.5%, 7%
and 5.7% for asthma respectively [8]. This study showed that the
incident risk of allergic rhinitis, asthma, atopic dermatitis and
ten organ-specific and systemic autoimmune conditions were
significantly greater amongst British South Asian and British
Afro Caribbean people compared to British White people [8]. In
the Bradford born cohort involving children of White (N=495),
Pakistani (N=961) and other ethnicities (N=190), the prev-
alence of doctor ‘ever diagnosed asthma’ was 8.9%, 13.4% and
3.2% respectively [9]. In a systematic review and meta-analysis
of 13 prevalence studies (published from 1981 to 2002) in British
children, Netuveli et al. reported ethnicity-based variations [10].

The pooled prevalence (95% CI) of clinician-diagnosed asthma
was 10.6% (4.6%-16.7%), 15.0% (3.5%-26.5%), 7.6% (3.7%-11.4%)
in White, Black and South Asians respectively, and the risk (odds
ratio 2-fold higher) of asthma admission was higher amongst
Black and South Asian children compared to White ethnicity
[10]. The prevalence of asthma is significantly higher amongst
Black and Puerto Rican population in USA and similar observa-
tions have been reported from Australia [11, 12].

Ethnicity-based disparities have attracted great attention in
High Income Countries including the UK, USA and Australia in
view of poor clinical outcomes in asthma, allergic rhinitis, and
food allergy [13-15]. Poor clinical outcomes have been linked
to multiple factors including cultural, social, religious, lower
literacy, socioeconomic status, deprived area of residence and
co-existing multiple long-term conditions [6, 13]. Most evidence
comes from retrospective observational studies involving large
database searches interrogating data from primary and second-
ary care and few involving prospective surveys, both in paediat-
ric and adult populations.

Ethnicity-based disparities in aero-allergen sensitisation have
been reported amongst EMGs in High Income Countries. For
example, the risk of cockroach sensitisation is 16-fold higher
in African American children and has been linked to rural
area of residence (4-fold higher) and deprivation (12-fold
higher) [16]. In a study involving difficult-to-control asthma
in central England, Mansur et al. showed that the risk of
house dust mite sensitisation is significantly greater amongst
British EMGs, most of whom were from South Asian ethnic-
ity [17]. Higher titres of serum specific IgE to dust mite and
higher levels of blood eosinophils were detected compared to
Caucasian White patients [17].

A number of poor clinical outcomes have been reported
amongst people with asthma from EMGs in the UK, USA and
Australia [6, 13, 15]. EMG patients have poorer asthma control
as evidenced by more frequent visits to the emergency room,
greater oral corticosteroid usage, intensive care admissions
and higher rates of fatal asthma [13, 15, 18]. Multiple factors
may impact these outcomes, including poor treatment adher-
ence and/or engagement with health services and access, more
social deprivation associated with EMGs which causes poor
quality of life, and/or whether the disease is inherently more
severe and complex amongst EMGs [19]. In a recent study in a
specialist UK National Health Service Allergy service involv-
ing a relatively small cohort of British South Asian patients
with food allergy, Osborne et al. reported significantly more
frequent allergic reactions alongside poorer asthma and ec-
zema control compared to the Caucasian White population
[20]. Furthermore, a higher standardised incident risk of ana-
phylaxis has been reported amongst British and Australian
EMG patients [12, 21]. It is well recognised that both severe
anaphylaxis and fatal anaphylaxis are closely associated with
poor asthma control [22-24]. A disproportionately high rate
of fatal asthma and fatal anaphylaxis have been reported
amongst Black patients and Puerto Rican patients in the USA
[25-28].

The main aim of this narrative review is to examine the pub-
lished evidence relating to (a) intersectionality of asthma,
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multimorbidity and ethnicity, (b) the adverse impact of mul-
timorbidity on clinical outcomes in asthma, (c) emerging evi-
dence regarding the benefit of addressing common co-existing
long-term conditions on clinical outcomes and (d) identi-
fying research gaps relating to asthma and multimorbidity
amongst EMGs.

2 | Contextualising Asthma and Multimorbidity

Multimorbidity is defined as the presence of two or more long-
term conditions including physical and mental illnesses in the
same patient at a given time [29]. Broadly, there are two types of
long-term co-existing conditions in asthma (Figure 1), T1 (non-
allergic) and T2 (allergic), and these are discussed in the later
sections.

The National Institute of Clinical and Care Excellence published
guidelines on clinical assessment and management of multimor-
bidity given its adverse impact on health-related quality of life,
excess mortality, polypharmacy, enhanced risk of drug-related
adverse events, lesser compliance and higher unplanned use
of clinical services, all contributing to excess healthcare costs
[29]. Health services in secondary and tertiary care, and clini-
cal guidelines relating to long-term conditions including asthma
are currently single condition-focused resulting in patients

receiving care from multiple specialists, and patients are at a
potential risk of fragmented and disjointed care [29, 30]. For ex-
ample, in the UK National Health Service, a patient with uncon-
trolled asthma, allergic rhinitis, food allergy, diabetes, obesity
and hyperlipidaemia might be attending a specialist allergy, spe-
cialist asthma, specialist diabetes and specialist lipid/metabolic
clinics, in addition to their primary care reviews.

There are studies which show multimorbidity is more preva-
lent amongst men, though other studies show the prevalence
to be more in women, amongst people from EMGs, those from
deprived areas, smokers, obese patients and those with men-
tal health problems [31-36]. Data from the Global Burden of
Disease Study, suggested that cancer, cardiovascular diseases,
chronic respiratory diseases including asthma and chronic ob-
structive pulmonary disease and diabetes were the most com-
mon noncommunicable disease conditions linked to death in
2015 in England and in the global adult population [37, 38]. One
study in 2020 reported that the overall prevalence of multimor-
bidity defined as >2 long-term conditions was ~15% in England,
and the prevalence rate was significantly influenced by age
[31]. Asthma, autism and epilepsy dominated in children aged
<19years, depression and asthma in those 20-49years, hyper-
tension and depression for those between 50 and 59years and
cardiometabolic conditions and osteoarthritis in those > 60years
[31]. It has also been reported that multimorbidity occurs in
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FIGURE1 | Asthma and associated co-existing long-term conditions. Illustration of interplay between asthma and multimorbidity (T2 and non

T2). CAD, Coronary artery disease; COPD, Chronic obstructive pulmonary disease; NSAID, Nonsteroidal anti-inflammatory drugs.
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35% and 55% of people between 55-64 years and 65-74 years re-
spectively. Deprivation is one of the most important risk factors
for multimorbidity, with a nearly 50% higher risk [39-41]. In a
population-based study involving England population between
2004 and 2015, the prevalence of basic multimorbidity (>2
chronic conditions) and complex multimorbidity (>3 or more
conditions involving 3 body systems) increased from 30.8% and
15.1% to 52.8% and 32.7% respectively [42]. Deprivation was asso-
ciated with increased incidence of complex multimorbidity with
a median seven-year younger age of onset [42]. Multimorbidity
is therefore highly relevant in patients from EMGs, as a large
majority are from a lower socio-economic stratum living in de-
prived areas, have lesser literacy and this is further compounded
by barriers to access elective healthcare and poor compliance
with clinical management [4, 33, 43].

A population-based study interrogating primary and second-
ary healthcare records in England from 2010 to 2020 involving
~2.5M people with >2 long-term conditions showed that early
onset (<40years) multimorbidity was more common amongst
South Asian (56%) and Black people (59%) compared to Caucasian
White people (42%), and that South Asian and Black people died
early with a lesser median survival of 9 and 13years respectively,
compared to Caucasian White people [44]. These observations
highlight an urgent need for a more nuanced and novel targeted
approach to the management of multimorbidity amongst EMGs,
specifically focused on prevention, early diagnosis and provision
of holistic care, preferably in accessible community settings.

Recent studies have highlighted the importance of recognis-
ing the adverse impact of multimorbidity in both children and
adults with asthma [6, 45-54]. T2-related conditions include al-
lergic rhinitis, atopic dermatitis, food allergy, nasal polyps, and
chronic rhinosinusitis and often co-exist in a significant propor-
tion of patients alongside a number of non-T2 conditions such as
functional breathing disorders, mental illness, obesity, obstruc-
tive sleep apnoea, metabolic syndromes including diabetes and
dyslipidaemia, cardiovascular disorders, chronic respiratory
diseases such as bronchiectasis and chronic obstructive pul-
monary disease, chronic pain conditions, osteoporosis, gastro-
oesophageal reflux, and autoimmune conditions (Figure 1).
Whilst T2 co-existing long-term conditions might be predicted
to be part of an atopic diathesis syndrome, the high prevalence
of non-T2 conditions shown by these studies demonstrates that
a far wider spectrum of multimorbidity is clinically relevant in
such patients. Some of these associations may plausibly reflect
shared biological mechanisms not yet delineated or, alterna-
tively, iatrogenic effects such as corticosteroid-related disease
impacts. These studies have shown that numerous individual
co-existing T2 and non-T2 long-term conditions as well as cu-
mulative multimorbidity count are significant risk factors for
poor asthma outcomes both amongst children and adults includ-
ing worse exacerbations, lung function, asthma control, and oral
corticosteroid dependency [45]. Of note, numerous co-existing
T2 and non-T2 long-term conditions were also identified as
independent barriers to achieving severe asthma remission
with biologic therapies in a recent systematic review and meta-
analysis [55].

The nature of multimorbidity in difficult-to-treat/severe asthma
and how that is associated with patient outcomes is not well

understood. Recently Kurukulaaratchy et al. [46] used data
from the UK-based Wessex AsThma CoHort of difficult asthma
(WATCH) to model the association of multimorbidity with
asthma severity-risk in difficult-to-treat asthma. Following
an iterative approach, they developed a Multimorbidity in
Difficult Asthma Score (MiDAS) comprising the seven comor-
bidities in WATCH that retained significant association with
a composite asthma severity measure. Those were rhinitis,
gastro-oesophageal reflux disease, breathing pattern disorder,
obesity, bronchiectasis, non-steroidal anti-inflammatory drug-
exacerbated respiratory disease, and obstructive sleep apnoea.
MiDAS was then tested amongst four international cohorts
(USA, Singapore, and 2 in Australia) where it replicated well.
Higher MiDAS correlated with poor clinical outcomes includ-
ing worse quality of life, asthma control, psychological distress
and biomarkers of inflammation including leptin, IL-4, IL-5
and CRP [46]. Both the WATCH, Australian and USA cohorts
included in this study were overwhelmingly White Caucasian,
though the US cohort included a substantial minority of Black
Americans. Of note, the Singapore cohort showed the weakest
replication of MiDAS and had no White patients but was pre-
dominantly Chinese or Malay. This emphasises a need to rec-
ognise that the nature of multimorbidity in asthma may vary
for different ethnic groups. Nevertheless, MiDAS provides a
tool for clinicians to start to recognise the presence and poten-
tial impact of multimorbidity in their patients with difficult-to-
treat asthma. It could then act as a prompt to guide more holistic
treatment options.

As well as asthma and allergic conditions, there is a high risk
of diabetes, metabolic disorders including obesity, hypertension,
coronary artery disease, mental health and autoimmune condi-
tions such as rheumatoid arthritis and lupus, amongst EMGs in
High Income Countries [8, 56-61].

Gibson-Scipio et al. [62] investigated the impact of psychologi-
cal distress and asthma-related anxiety with asthma outcomes
amongst urban African American young adults with poorly con-
trolled asthma. Applying a multivariable model, they reported
that higher somatisation scores and asthma-related anxiety
scores correlated negatively with asthma control and higher
asthma attacks. Pate et al. analysed USA National Health Survey
interview data 2021 involving 7343 children (age 2-17years)
and adults (>18years) and analysed the prevalence of ‘asthma
only’ and those with asthma and allergy co-existing long-term
conditions, as per symptoms involving skin, nose and eyes as
a surrogate for hay fever, allergic rhinitis, food allergy and ec-
zema [63]. Eight percent of the whole cohort had asthma, and
over 50% reported T2 long-term conditions [63]. The prevalence
of asthma-T2 long-term conditions was significantly higher
amongst deprived patients as per federal poverty levels (< 100%
vs. >200%) and non-Hispanic Black (vs non-Hispanic White)
people [63]. Baptist et al. [5] investigated risk factors for asthma
exacerbations amongst American patients with severe asthma in
the CHRONICLE cohort (followed from 2018 to 2022). 180 Black
and 570 non-Black (Latino or non-Hispanic) patients who were
not receiving biologics were included in a propensity score anal-
ysis involving 7 domains—demographics, spirometry, air pollu-
tion exposure, co-existing long-term conditions (anxiety, atopic
dermatitis or eczema, chronic obstructive pulmonary disease,
depression, diabetes, gastroesophageal reflux disease, valvular

4
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heart disease, hypertension, and allergic rhinitis), smoking sta-
tus, socioeconomic status and concurrent maintenance systemic
corticosteroid use. This study showed that socioeconomic sta-
tus was the strongest discriminator of race (C statistic of 0.75),
followed by environment (0.65), demographics (0.64), smoking
status (0.55), and co-existing long-term conditions (0.55) [5].

3 | Global Evidence Linking Asthma with
Multimorbidity and Treatable Traits

The burden, patterns and adverse impact of multimorbidity in
asthma and associated treatable traits have attracted much in-
terest globally. In an observational study (2022-2024) involving
the Singapore severe asthma registry, Tay et al. [48] reported
ethnicity-based disparities amongst 254 patients. As well as poor
asthma clinical outcomes amongst Indian and Malay patients in
comparison with Chinese patients, Indian and Malay patients
had higher rates of high BMI and diabetes, whilst osteoporosis
was significantly more common in Chinese patients.

Bisquera et al. [64] conducted a retrospective cohort study
(2005-2020) in an adult British population (n=2826,936) in the
inner London borough in a primary care setting with a median
follow up of 4.2years. They included 32 long-term conditions in-
cluding asthma based on a consensus approach. 631,760 (76%)
entered the study with no long-term condition, 121,424 (15%)
with 1 long-term condition, 41,720 (5%) with 2 long-term condi-
tions, and 31,966 (4%) with three or more long-term conditions.
At the end of the study period, 24% developed >1, 5% had re-
solved long-term condition, and 3% died. Deprivation, female
sex, and Black ethnicity were independently associated with
progress from single to two long-term conditions and shorter
period in a healthy state. However, asthma and multimorbidity
was specifically not investigated in this study.

Engelkes et al. [65] reported all-cause mortality in patients
(N=586,436; severe asthma—7.3%) with asthma interrogat-
ing five European electronic databases from the Netherlands,
Italy, UK, Denmark and Spain during the (2008-2013). Age and
sex standardised all-cause mortality rates were 5.2-9.5/1000
person-years (PY) in asthma, and 11.3-14.8/1000 person-years
in severe asthma and all-cause mortality rate in the first week
following a severe asthma attack was 14.1-59.9/1000 person—
years [65]. The main risk factors identified in this study were
higher age, male gender, co-existing long-term conditions,
smoking, and previous severe asthma attacks [65]. Co-existing
long-term conditions significantly contributing were somewhat
variable between countries. For example, in the UK cohort can-
cer, cerebrovascular disease, cardiovascular disease, obesity,
diabetes and smoking status were significantly associated, al-
though cardiovascular disease, obesity and smoking status were
not significant in the Danish cohort [65]. Whilst this study pro-
vided important insights into asthma and multimorbidity, they
were mainly related to the White population.

Pattanaik et al. [66] analysed data from the Study on Global
Ageing and Adult Health Wave-2, involving 11,818 native
Indian participants (N=7118; age >50years) for prevalence
and patterns of multimorbidity relating to co-occurrence of 8
long-term conditions including arthritis, stroke, coronary artery

disease, diabetes, chronic lung disease, asthma, depression, and
hypertension. They found prevalence to be 45% with hyperten-
sion (22%) and arthritis (19%) as leading causes, with the former
as the most frequent first onset condition. A number of disease
dyads were detected with asthma pairing with hypertension.

Park et al. investigated multimorbidity in Korean adults
(N=8370; >50years) who participated in the Korean National
Health and Nutrition Examination Survey (2013-2015) [67]. Ten
chronic diseases were included in the study including hyperten-
sion, dyslipidaemia, stroke, osteoarthritis, tuberculosis, asthma,
allergic rhinitis, depression, diabetes mellitus, and thyroid [67].
Latent class analysis revealed three clusters including ‘relatively
healthy group’ (60%), ‘arthritis, asthma, allergic rhinitis, depres-
sion and thyroid disease’ group (11.8%) and the ‘cardiometabolic
conditions group’ (27.8%). Deprivation was associated with the
latter two groups with the ‘arthritis, asthma, allergic rhinitis,
depression and thyroid disease’ group significantly associated
with poorer quality of life [67].

In arecent UK study published as a conference abstract, Gassase
et al. [68] investigated the association between the index of mul-
tiple deprivation and clinical outcomes in asthma including ex-
acerbations, primary care consultations, emergency room visits,
hospital and intensive care admissions and mortality amongst
787,621 patients and showed that deprivation was significantly
associated with increased rates of healthcare utilisation in pri-
mary and secondary care, as well as significantly higher risk of
asthma-specific and all-cause mortality.

Janevic et al. [69] reported challenges faced by 25 African
American women with asthma and multimorbidity (mean of
5.7 non-T2 conditions), with at least one of three non-T2 condi-
tions including diabetes, heart disease or arthritis in a qualita-
tive study. This study reported an adverse impact of asthma on
non-T2 conditions, as well as the impact of non-T2 conditions
on asthma. The main observations reported were that <50%
considered asthma as their main health problem (‘back seat’ to
other conditions). Non-T2 conditions such as pain-related con-
ditions and depression adversely impacted cognitive ability and
motivation to self-manage asthma [69]. Limitation of mobility
due to chronic conditions and/or polypharmacy impacted di-
rectly or indirectly on asthma management [69]. Similarly, acute
asthma attacks impacted on the management of other condi-
tions, physical activity and were sometimes deemed to trigger
other conditions [69].

In a systematic review including 6 observational studies in High
Income countries in children 0-18years, risk of intensive care
admissions for asthma was associated with high salbutamol
use, previous hospital admission, deprivation, allergies, Black
ethnicity, pneumonia, rural residence, and multimorbidity [27].
The main co-existing long-term conditions were prematurity,
congenital heart disease and chronic respiratory disorders [27].
Specifically, the authors identified a four-fold higher risk and
seven-fold higher risk respectively of intensive care admission
and mortality amongst Black children compared to White chil-
dren and highlighted limitations in published evidence in terms
of risk of bias and imprecision, and the need for further research
to investigate risk factors contributing to intensive care admis-
sions and fatal asthma in the paediatric age group.
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Whilst multimorbidity is challenging in Caucasian White pa-
tients with asthma, there are additional layers of complexities
in patients from EMGs with respect to confounding variables
related to deprivation, literacy, access to healthcare, confidence
in health services, poor adherence with treatment, language
barrier, and the need for a culturally targeted and tailored ap-
proach. Current single condition targeted service model puts
patients at an enhanced risk of fragmented care, thus contribut-
ing to poor treatment adherence and engagement with clinical
services, compounding healthcare inequities as patients are re-
quired to navigate complex and disjointed healthcare services.
It could be argued that a single multidimensional asthma and
multimorbidity clinic is likely to offer better continuity of care,
trust, confidence, and better engagement with services and im-
prove clinical outcomes.

Treatable traits were defined as potentially modifiable factors
which are (a) clinically relevant, (b) identifiable and measurable
and (c) treatable. They were broadly categorised as pulmonary,
extrapulmonary or behavioural/lifestyle. The treatable traits
paradigm in airways disease was first proposed a decade ago
as a framework for personalised patient care [70]. Strategies to
address treatable traits would necessarily include multimodal
approaches to deliver patient advice and support via a multidis-
ciplinary team to manage common co-existing T2 and non-T2
conditions including sinonasal disease, gastro-oesophageal re-
flux disease, breathing pattern disorder, weight management,
osteoporosis, anxiety and depression as well as psychological/
behavioural approaches to address contributory lifestyle risk
factors such as non-adherence, smoking or allergen exposure
(which, in turn, benefit pulmonary and extrapulmonary fac-
tors). Subsequent studies have demonstrated the clinical effi-
cacy of multimodal approaches to address treatable traits in
difficult-to-treat/severe asthma. In a 16-week randomised con-
trol trial of a nurse-coordinated multimodal treatment process
for Australian patients with difficult-to-treat asthma, McDonald
et al. demonstrated significant improvements in asthma control
and quality of life compared to standard care [71]. This study
involved severe asthma patients with a mean + standard devia-
tion of about 10 + 3 treatable traits per patient with a reasonable
balance between pulmonary and extra pulmonary (4.85+1.86)
and behavioural (2.58+1.31) traits. A retrospective analysis
of a multidisciplinary approach to treatable traits in difficult-
to-treat asthma by Lin et al. identified 5 distinct trait profiles

. Education with culturally tailored care targeted at patient
level

. Psychological support

. Lifestyle changes (diet, exercise, quit smoking, reduced
alcohol)

. Holistic management of common long-term conditions

e Asthma and T2 conditions
¢ Non-T2 conditions (early dx and secondary prevention)

1
1
1
1
1
1
1
1
1
1
I
* »  Better asthma control
1
1
1
1
1
1
1
1
1
I

(2 airway centric and 3 non-airway centric) based on assessment
for 12 treatable traits [72]. This study was conducted from 2014
to 2022 in a tertiary centre in Melbourne, Australia. It showed
that 6months of trait-based tailored management was associ-
ated with significant improvement in asthma control, quality of
life, lung function, exacerbations and oral corticosteroid use. A
further study in the same centre by Denton et al. demonstrated
that a systematic assessment of severe asthma patients and
subsequent targeted management facilitated a 50% reduction
in maintenance oral corticosteroid dose (independent of bio-
logic co-administration), alongside improved asthma symptom
control and quality of life as well as exacerbation reduction in
over 50% patients [73]. Furthermore, tailored self-management
programmes targeting extrapulmonary symptoms such as anx-
iety/depression have demonstrated potential to improve asthma
quality of life as feasible and pragmatic complementary ap-
proaches to medical management [74]. These studies however,
involved mainly White patients, and there is an urgent need for
such studies amongst EMGs.

LessonscanalsobelearntfromaFrenchPharmacoepidemiological
nested case control study (Asthma E3N) [51]. This study was
largely based in the Caucasian White French population, involv-
ing analysis of medications in a large cohort of 17,458 elderly
women of whom 4328 had asthma [51]. Three multi-medication
profiles were delineated including few multimorbidity related
medications, predominantly allergy related medications and
predominantly metabolic multimorbidity related medications,
with the latter two groups associated with poor asthma out-
comes based on level of asthma therapy, asthma control, asthma
exacerbations and asthma quality of life questionnaire [51].

These studies highlight a place for a multidimensional or an
integrated holistic management of asthma with multimorbid-
ity amongst EMGs employing a culturally tailored and tar-
geted approach embedding education, primary prevention,
secondary prevention, targeting treatable traits and offering
basic management of common co-existing T2 and non-T2 long-
term conditions. Culturally tailored supportive interventions
should address both surface or observable characteristics and
deeper structures such as cultural, social, behavioural and en-
vironmental characteristics to facilitate better understanding
and engagement with clinical services [75]. The main facilita-
tors of self-management reported in previous studies include

Likely impact

* Enhanced uptake and better engagement with health services
* Improved confidence with clinical team and integrated care
* Improved compliance with treatment

* Improved quality of life

* Reduced mortality

* Cost-effective health care
* Better patient experience

EARLY INTERVENTION

FIGURE2 | Asthmaand multimorbidity holistic multidimensional management and likely impact. Illustration of holistic clinical management of

40 years

common T2 and non T2 multimorbidity in asthma and potential impact of early interventions on clinical outcomes.
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1. Initial Inputs

Establishment of a
multidisciplinary research
group

Addressing gaps in current
evidence:

« Prevalence of multimorbidity
in asthma amongst ethnic
minority groups (EMGs)

« Delineating types of
multimorbidity in asthma
amongst EMGs

« Identification of clustering of
multimorbidity in asthma
amongst EMGs

2. Methodological Approaches

Aim: Understanding best practice.
Method: Review current approaches in
UK and other countries.

Aim: Characterise key multimorbidity
clusters.

Method: Interrogation of
primary/secondary care databases.

Aim: Develop patient-centred tailored

therapies:

Method: Exploring views & perspectives

of EMG patients, healthcare

professionals (HCPs), policymakers

regarding:

» Service models

* Training needs for HCPs

« Care pathways

« Culturally tailored and supportive
interventions

« Prevention strategies

* Metrics to measure outcomes

Prevalence of T2 and
non T2 multimorbidity
amongst EMGs with
asthma

Types of multimorbidity
and clustering patterns
Pathways and models of
care — HCP viewpoint
Pathways and models of
care — patient
expectations

Culturally tailored and
supportive interventions
Primary and secondary
outcomes for randomised
controlled trial

4. Potential impact

Short-term

* Improved clinical
outcomes in EMGs with
asthma

* Tools to measure long-
term clinical impact

Long-term

* Reduced demands on
healthcare systems

* Levelling up care and
address health
inequalities and
inequities

* Reduced healthcare
costs

FIGURE 3 | Logic model summarising strategic approach to research. Logic model addressing current gaps in knowledge via development of

multistranded research programme.

Pre-consultation investigations:
* Spirometry/PEFR charts

* FeNO

* Blood eosinophils

* Spirometry

e SPTs/SSIgE

e ACQorACT

* CXR

* General Blood workup including

HbA1c, lipid profile

Patient identification:

Moderate - Severe Asthma, Uncontrolled Asthma

AND Common T2 +/ non T2 multimorbidity

|

Referral to multimorbidity clinic by family physician

}

Gain insight into patient priorities, preferences,
goals, beliefs, cultural, religious, lifestyle (including

quality of life questionnaire)

Culturally
tailored
supportive
multimodality
interventions
for asthma and
multimorbidity

v

Pharmacist assessment

Psychological assessment

v

|

* Occupational therapy

* Speech therapy

* Physiotherapy assessment
* Social prescriber

« Dietician

v

¢ Training of all

*  HR/BP/ECG +/- BNP, S HCPsin
echocardiogram I LR S L multimorbidit:
. L — Asthma/Allergy/Metabolic/Cardiology A— Y
e Urine dipstick . e e Cultural
(Allergy/Asthma /generalinternal medicine)
awareness
upskilling

Referral to organ-based specialist for selected cases
including diabetic assessments; or Advice and
Guidance as needed

* Feedbackto patient (individualised plan)
* Feedbackto family physician
e Furtherreview as needed

FIGURE4 | A multi-dimensional service model for asthma with multimorbidity amongst ethnic minority groups. A multidimensional culturally
tailored service model for asthma and multimorbidity amongst ethnic minority groups. ACQ, Asthma control questionnaire; ACT, Asthma control
test; BNP, B-type natriuretic peptide; BP, Blood pressure; CXR, Chest X ray; ECG, Electrocardiogram; FeNO, Fractional exhaled nitric oxide; HCP,
Healthcare professional; HR, Heart rate; PEFR, Peak expiratory flow rate.

Clinical & Experimental Allergy, 2026 7

858017 SUOWWOD BAIIER.D 3|l jdde ay) Aq peusenob a.e 9ol VO ‘88N JO Sa|nJ 0} AkeiqiTauljuQ AB[IM LD (SUOTIPUOO-PUB-SWBIALO0D" AB | 1WA Jeiq U [UO//Sdny) SUORIPUOD pue SWe 1 8y} 89S *[9202/90/TT] uo Akiq)auluo A8|im ‘uoidureyinos JO AisAIUN Ad 6280, ©80/TTTT OT/I0P/LOD A3 1M AeIq 1 BUI|UO//SdNY W1} PBpeojumMOqd ‘0 ‘ZZZZS9ET



(senunuo))

SOWH

0} pajejodenxa aq jouued A[edrjroads
pue ‘g[qesIfeIauss jou s ejep os ‘sjuaned
MY Youd1] A[urewr paA[oAUT Apnjs SIY T,
yoeoidde

Kyprgrownnur paseq-uosiad e 03
juowageuew ewy)se o) yoeoxdde paseq
-ourEpIng aseasp o[3UIs [[B SIIJ 9ZIS U0,
B WOIJ Aeme dAOW 0) padu Y3 SIYSIYSIH
paSeuew o1e SUOHITPUOD

ITeay TeIudw pue [edrsAyd yjoq a1aym
‘popaau 218D Jo AJTNUTIUOD pue dNSIOH
SUOT)IPUOD YI[EdY

[eruaw pey 9, £10391e0 Ut syuanied Jo %05

Ayprqiownnu pue ewiyjse Apnjs o}
pousdisap A[reorjroads jou sem Apnis Iy, ¢
Pa1sa) sem Aj[esned oN e
gumnzodai-Jjos uo paseq SGON ¢

(TOOY¥H ewWyISe pue BWISE d)Noe

“PUIYJISE PI[[OIUOIUN) STUIAD BUIYISE ISIOAPE

JO JSH paseaI1our ue pey 9, 2 .q, 0} Surduo[aq

asoy} ‘e, 103970 UI UOWIOM [IIm pareduio)
(%L'€2) suoneaIpaw pajeral

-K)1pIqIowinuw dIjoqe3aw AJUeUIWOpPaId 3
(%8°Z€) suonedIIpaU paje[al

-fyprqiownnw O13I9[[e AjyueUIIopald ‘q
(%S€¥)

SUOLIBOIPOW PAJR[I-AIIPIGIOWNW M "B

‘payIIuRp!

sa110393e0/suIolied € INOYIIM SO URY)

BUWYISE M USWOM ISSUOUTE SUOT)RIIPIW

-[[NUW SIOW PI[BIASI SISA[EUE PISBQ-SIOMION

srowodoIyjue
pue 9[41sJ1] ‘oryder3owap ‘OIrmou0d01008
UM PIJBIDOSSE d1om suId)Ied 9seasIq
,SIOPIOSIP JI[0qEIIWOIPIEd X[dW0d 9
SIOPIOSIp O1[0qeIdUL, *G

‘ euu)se—uorsualrod Ay—s1apiosip
[BI9[9¥SOo[Nosnu 4

SI9PIOSIP [BIS[SO[NOSNU
—UO0ISUd}I0d AY-SIOPIOSIP [BUTISAIUIONSES ¢
JuorsuaiadAy g
Auqireay Apaneas, 1
payynuapI sureed 9
PoIJIIUSPI SUONBUIGUIOD JSBISIP
js3uoure juonbaiy jsowr sem uorsusIIRdAH
(%T'S)
SISLASIP ULYS pUe (%L TT) SANAqeIp “(%T 9T)
SIOPJIOSIP [BIS[AYSO[NISN W (%" ST) SIOPIOSIP
101} [BUNSAIUIOIISED ((%6°97) UOISUIIdAH
:suonipuod g doJ,

SJUAAD BUI)SE

9SIdAPE YIIM UOIIBIO0SSE pue so[jord
uonedrpawt Jefrwrs gurreys sdnoid
BUIYISE PAJIIUSPI SISATeUR 19)SN[D
SpIBMUO (07 WO} dSeqe)ep UONeIIpaW
pasuadsip juanedino aarsuayaiduwod
“qiresay A10)e11dSaI pue S9INJEIJ [RIAUID
(T102-T107) ApnIs NEF Y1 urgim
BUIYISE UO APNIS [OIJUOI—-ISBI PIISIN
Apnis NeF-ewyIsy ay3 ut Sunedronied
USWOM §GH°LT =N SBM SISATeuy

SONISLI9)OBIBYD
srawodolyjue pue S[AISSJI
orydeISowap ‘Oruou030100S YIM
suIa)yed 9SBISIP USIMIAQ UOIIBIOOSSE
91831S9AUT 0] UOISSaI1391 OTISIZ0
sura)ed SULLINO00
UOWIWIO) JOJ SISA[BUE SSB[O JUJET »
"90UdUNUOIUT ATBULIN PUE ISBISIP
PIOIAY) ‘O30I3S ‘OSBASIP UIYS ‘Ornjeryohsd
pue ed150[0INAU “‘ISPIOSIP [BI[ANSO[ND
-snw ‘uorsualrad Ay Jo193s9[0yd Y31y ‘Iop
-IOSTp [BUIISOIUIOISES ‘S)OqRIp ‘OSBISIP
Areuowrnd 9ARONIISQO JTUOIYD “QIN[IEJ
[BUSI OIUOIYD ‘9SBISIP 3IBAY OIUOIYD
‘STIIYOUOIq OIUOIYD  ‘I90UBD  ‘BUIYISE

:papnpourt
(SADN) SOSBASIP S[qBIIUNWIIOIUOU 9T o
8T0C-L10C
‘erpu] ur £pn3g 3uredy [eurpnyiduo]
oY} WoIJ (SI1BAAGH ) SINPE SL6°8S »

[15] (eoue1y) ‘e 30 duIOURYD

[¢8] (erpup) T 10 1Ing

UOIJRJIWI] PUE SISA[eUyY

sSurpury Ao

uSisop Apnis

(Ar3unod) royny

"01BISAI I9Y}INJ puk JusUIoSeURW [RITUT]D 0) Yoroidde [eUOISUSWIIPHNUIL € 10J 9SED B Julew A)piqiownnu ut sarpnis jdoouods jo jooid, L0 | T ATAV.L

13652222, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/cea. 70329 by University Of Southampton, Wiley Online Library on [11/06/2026]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

Clinical & Experimental Allergy, 2026



(senunuo))

UOIIBIO0SSE AJIPIGIOW}[NW PUE BWY)SE
Surpre3a1 jySisur apraoid jou saoq
sdnoi3 a3e 1930 03 9[qesifeIauas JoN
s1eak s < 9[doad 1s3uowe suonIpuod
oruoiyd § doj jsSuoure se ewIylse
Surpreda1 1deouod jo jooid soprroig

BUWYISE U]
S91BWIT)SO 90US[eAdId [BOTYDIRISIY Paseq
9OUDPIAS URY) ISYJBI UOII[3S uelorsAyd

UO Paseq 9I9M PapN[OUl S, AJPIIOW NN

SONH

0} pajejodenxa aq jouued A[[edryroads
pue ‘suonje[ndod 19730 Ul d[qesijeIouagd
jou st os ‘syudnied ystueds paajoau]

(%L€°T) sperLy,

(%LL) spekd

(9%¢€"7) uotssarda( o

(%IT°S) ewTISY

(9%7) aseasip Sunj oruoIy) e

(%¥¥°6) s919qeIQ

(%LT¢) eUISUY

(%9¢°7) 93ons

(%61) SBLYY

(%72) uoisualrdAH

:suonIpuod druoIyd § dog,

s1sougerp 1SIIy UOWuIod Juanbaiy jsowr
sem pue juanbaij }sow sem UoISUIdd A

u1sed L1ojewrweyul

S pue s3unod [rydoursos wnindg e
uoisul1adAy pue ‘erwseprdiprodAy
‘sassoufI ornjeryoAsd ‘Adoje ‘sdAjod reseu

M STISNUISOUTYI JTUOITD ‘SISBIISYOUOIY o

:SJUIAD 9SIOAPE LM SUONBIOOSSE JUBDIIJIUSIS
(BWIYISE SI9ASS
U1 %9°99) %¥°9S Ul Pa1djap ANpiqiowo)

a[numb jusn[zze 3sowr 03 paSuoRq %z
(81811 Jo ordures [e10}

© JO IO [S3[etudf %S| TTL) SIS <
sjuedronred uo pasATeue ejep ueIpul
SOLIIUNO)) SWOdUI-I[PPIA Pue

-MO'T Ul Apnjs [RUONRU-HNW B JO }Ied
(S10Z-¥102)

T oreM (HDVS) UIESH NPV pue
3urgoV [eqo[H uo Apmis OHM

aseasIp
K10ye11dsa1 pajeqIadexs QIVSN pue
SISNUIS JTUOIYD ‘STITUIYI J13I9[ e ‘A319[Te
pooj Surpnour parpnjs SaNIPIqIOW-00 ST
QI9A3S %S T

‘91RIOPOW %SE ‘PIIW %L'ET ‘987 =N
110700 (VOHIN)

BWUYISY JO UOIIN[OAT PUE SISSUIL) JO
WSTURYOHIA oY) UI T84 snoraaid a3 ur
SJUaAd

9SIaApE BWISE T < YIim pajuasaid oym
syuaryed UI SJUSAD 9SISAPE JO SIOIIIPAIJ
Apnjs [eUOTIBAIISQO A1)OdS0Ig

[99] (erpur) Te 10 Yreuened

[zs] (ureds) “Te 19 ©89110-zondurwoq

UOIJRIIWI] PUE SISA[eUyY

sSurpury Ao

uSisop Apnis

(Ar3unod) royny

(ponunuo)) | THATAVL

13652222, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/cea. 70329 by University Of Southampton, Wiley Online Library on [11/06/2026]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

Clinical & Experimental Allergy, 2026



(senunuo))

BUIYISE 9I9AJS 10J 918D PIsIpIepuels
auroping o[3urs e 03 pasoddo se ewyise
9I9AS 10§ 918D [BIIUI[D pasijeuosiad
J1ISI[0Y ® 10} paau € SIYSIYSIH

BOLISUIY Y3JON pue adoing woij
SILIIUNOD) WodU] YSIH 919Mm AJLIOfe]N o
pasAreue/papraoid jou AJOIuy3L Uo BIRQ
SOW0JINO [BITUTD

uo joedwr 9SI9ApE UE 0} NP SUOHIPUOD
w12)-3U0] Z,[-UOU pUE Z,J, PAIBIOOSSE UIIM
SoIjeWI}SE JO UonIug031 Jo douejrodurr
Surpre3a1 3doouod-jo-jooid, sapraoig e

SauI0oIno [eorurd Iood

pue uonrearrdop 1ood yirm UOII09SISIUL

pue s1eak g < synpe jsduowre

SUOT}TPUO) UIIS}-SUO] UOUWITOD ISYI0

)M BUWY)SE JO UOTIRIOO0SSE JulpIedar
1daouoo-jo-jooid sopraoid I9AIMOH o

Aypigrownynui pue ewy)se 21e3NSoAUT
03 paugisap A[Ted1j10ads jou sem Apnis e

a3esn proI9)sodn 109 [BI0

w19)-3U0[ JO SPPO IYSIY YIIM PIJRIOOSSE
a1om AyIprqiownnui . [-Uuou 11/6
SOWI0INO [BITUI[O 9SI0M

—suonIpuod UNSIX9-00 JO IqUINU IJBIID) o
SUOBQIdIBXS BWISE JO SPpo 1aySIy

pey suonipuod JurieqIadexa/Juroruin
a8esn

PIOI93S001}100 ULIS}-3UO] JO SPPo IaySIY
PeY SUONIPUO0D Paje[al SPIOIISOIN}I0D [BI0
SUONBQIILX

BUWIYISE 19)8IS A[JUBdIjIUSIS YIIm
POIRIOOSSE SUONTPUOD PAJR[aI SNUIS/[BSEN
SONIPIIOW-00 € Z PRY %LS

0 29 q S911039318)) :SAUW0IINO YI[eaY 1004
0 % q S9110393€0 10J dnoi STWOU0I20100S
I3MO[ PUEB X3S [BW :SI0J0B] ST
(0'€-87) 6'¢ (ID %S6) uraW
—S9SBISIP SULIINI0-0 JO JqUINU (%8 TT)
dnoi3 aseasIp proiky) pue ‘uorssaidap
‘STITUTYI JISIS[E ‘BW)SE ‘SHIIYITY O
(L'T=90) 9T (1D %S6)
UBIW—SISBASIP SULLINII0-09 JO JoquInu
{(%8°L7) dnoid suonIpuod JIjoqejawoIpIe) °q
(9°0-90)
9°0 (ID %S6) UBSW—SISBISIP FULIINII0-09
Jo Joquunu {(%+°09) dnoid Ayireay Ajeane[oy ‘e
:payynuapI sureped €
(%8) SHIUIYI JIZIS[[Y
(%¥T) snypow sajaqerq ¢
(%07) SNIIYIIR0AISQ *
(%c) erwoepldisiq e
(%9¢) uorsualidAy o
SUONIpU0d druoIyd 9 doJ,

(uonpuod
1 15B9] 1B %G6) ewiyIse Sunjeaeidse
1o Supyorwiw Ayprgrowinnul e
(uonipuod
1 1SB9[ 18 %,9) AIpIqIownNW paje[ol
7L-UOU-PI0Id)S0II1100 TeI0 A[[enyuajod «
(uonipuod
T 1S®3] 18 %69) paie[aI-z L A[reniuajod «
:parpnis
SUOT}IPUOD WI3)-3U0] SUNISIX-00 O
sjuanedIZ8 IT=N
SALIIUNOD 77 ‘Apn)s [BUOI}I3S-SSOI)D)

911 Jo Ayrenb paje[aI-yjreay pue
s1030¢] orydeidouraporoos pue ‘suiojjed
AIpIgiow N U9dM19q SUOTIBIOOSSE
91e311S9AUT 0) SISATRUR UOISSoIZY
(9S®BaSIp PI0IAY} pUE ‘SnII[[oU
S9jaqeIp ‘uoIssaidap ‘sSpIuIyI JOI3Id[[e
“RUWIISE ‘SISO[NIIdQN) ‘STILIYIIR0IISO
a3jo13s ‘erwoepidi[sAp ‘uorsualadAy)
PopNIOUT SISBISIP JTUOIYD OT
(ST0Z-£107) A2AINS

UOTRUTWEXF UONIIINN

PUE 3[eSH [BUOHEBN UBSI0Y U39 3}
WOIJ (SO[BWIRJ %tS ‘S1BAAS 79—ade
uBdW {0LEY) SIS < syuedonaed

[sv] (Ansi3ax
BUIYJISE SISAS [BUOIIRUIIIU]) T8 19 0[30S

[£9] (ea103]) 'Te 30 YIed

UOIJRIIWI] PUE SISA[eUyY

sSurpury Ao

uSisop Apnis

(Ar3unod) royny

(ponunuo)) | THATAVL

13652222, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/cea. 70329 by University Of Southampton, Wiley Online Library on [11/06/2026]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

Clinical & Experimental Allergy, 2026

10



(senunuo))

d[qe[IeAR 10U BIBP NG
InorAeyaq Suryass YIeay

pue 3untodar 0y 103[qns eiep £oAIng
Po1831ISAUL JOU 9I9M SUOTIIPUOD 7.,
SUONIPUOD ULI}

-3uo1 Sunsix9-0d JurpIedal serq UordI[S
paliodar

jou 219M SOINF Uo sisA[eue dnoi3qng
BUWIYISE YIIM S)npe Sunok pue UIpIyod
ur Kyrprqiowninuu jo aouareaard 19y3ry
Surpreda1 1deouod jo jooid sopraoig

$/UOTIPUO0d-7,[, YIIM BUIISE

110da1 03 AJYI] 210U AJIOTUYID Yoe[g
oruedsIH-UOU pue UOIBALIdOp ‘USWIOM
uoneAridap pue A301uy)e ‘xas ‘ode

U0 PIseq SUONIPUOD 7], pue BUIYISE Ul
santredsip Surpiedal 90UIPIAS SIPIAOI]
uonnyod Ire jo

S[OAS] MO[ PUE 3)BI UOIIOJUI IOMO[ 0} NP
UOI}1BQIS0BXS BUI)SE UO J09JJ9 9A1303301d
Arenuajod e pey aaey Aew os ‘orwapued
61-AIAOD Y3 SuLnp pajonpuod Apnis
sisATeue dnoi3-qns

Jonpuod 0} 9z1s d[duwres [[ews A[PATIR[SY
[1eo91 juaried 03 paydalgns eiep LoAIng

suoIssiwpe [eydsoy

pUE WISIO2)JUISq. [00TOS ‘SIBIE dJNok
Surpnpoul BUIY)SE WOIJ SOUWO0IINO ISISAPE
)M PIJRIDOSSE I9M SUOTITPUOD ULIR)-3UO]
SUTISIXa-09 JO JOqUINU dAIJB[NWND YL,
BUIYISE

notIm dsot]) 0} paredurod suonIpuod
wI19)-3U0] SUNSIXa-09 oFeuew 0 A[OYI]
2IOW SOWT) 9T AIOM BUIYISE [IIM Sjudnjed

sypuow 7T Surpadaid oy} Ul U0 BqIdJeXd
BUWIYISE T < JO JSLI PAOUBYUS UB PeY
SUONIPUOD 7], pUe BWIYISE M SINPY
SUONIPUOD 7], SUNISIX-00 PUB BWYISE

M USIP[IYD ISSUOWE SYOBIJE BWIYISE JO
YSLI PaOUBYUS AJIIUSPI JOU PIp Apn3s SIY L,
ordoad yoe[g oruedsig-uou pue QQT > [9AJ]
K3119A0d TR19p9) 19d sk punoidyoeq paaridop
WOIJ 950} UT I9YSIY SUONIPU0D 7 I-BWYISY
sa13 03 paredwod sAoq 3sguowre 19Y3IY pue
sorewr 03 paredurod soTeWd] JNpe Isguowe
19y31y 9oudreAd1d SUOHIPUOD 7 J-eWISY
swojdwAs

K3I19[[e—%¢ TS pue BWYISB—SIBIAT < %8

AsTed [8102190 pUE SHLIYIIE ‘UONIPUOD
1183Y I9Y)O0 ‘S9J3qRIP ‘UOISU)IdAY
1199 or3a1s ‘AydoxisAp re[nosnu
‘wIsyNe ‘aseasIp 11eaY [LIUIZu0d
Surpnpout pa1e3rISoAUT 9I0M SUONIPUOD
3unsIx9-09 6 pue (A)pIgIoWTINUL)
uonIpuod YIeay Sunsixa-0d

9I0WI 10 T PBY UIP[IYD JO %S
popNUI SONH ‘ST8aK LT 03

098V ‘Z10Z-L00T ‘portad {06L99=N
A9AINS MITAIU] [I[BIH [BUOHEN )
WOIJ BIEP MIIAISIUI [BUOIIIIS-SSOID)

. [+8] (VSn) Te 32 [o3ed

(S1B9A8T )

S}NPe. 67E ‘6T PUE (STBIA LT-T7)
SJUSISI[OPE. pUB UIP[IYD €HEL =N
(1202)

BIBP ASAING MITATIIUT YI[BSL] [RUOTIBN

[€9] (VSN) ‘T8 10 91ed

UOIJRIIWI] PUE SISA[eUyY

sSurpury Ao

uSisop Apnis

(Ar3unod) royny

(panunuo)d) |

THTdVL

13652222, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/cea. 70329 by University Of Southampton, Wiley Online Library on [11/06/2026]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

11

Clinical & Experimental Allergy, 2026



(sonunuo))

SAND

0} JUBAJ[QI S)TeT) d[qe)edr) SuIssaIppe
Gurpnpour SqIAD Jo uoniuaaaid A1epuodas
pue Arewrid ‘sisouderp A[1es 10§
sa139)e13s 107 J1Jouaq [enualod sIYIIYSIH
Aypiqiownnw pue

BUIYISE JO JXJU0D Y UT 218D dNSI[OY, 10]
3doou09 Jo Jooid e st $9AISS Apnjs SIY L,

SOW0JINO
[BOTUI[D 9SISAPE JO UOIJRWITISAISPUN U]
JTNSAI YOTYM JaSeIeP A} UI papn[our

JOU 219/ SUOISSITWPE W00 AouddIowryg
parpmis

JOU 9I9M SI0}OBJ YSII U399 UOT}ORIIU]
uorssaidop

pue Aj31xue Jo sisouderp 1opun [eHUI0J
UOTBWIISOIA0

ur 3unnsal uoIssiwpe [e3dsoy pajeror
-BUWIY)ISE JO UOTIBIIJISSBIOSIW [B1IUIO
ENch)

Krewrad ur pasougerpsiwt oq AeW BWISY
PopN[OUT 9I9M SUONIPUOD

wL19)-3U0[ Z J-UOU JO JoquInu pajrwury

.

UdUIOM UT 193813 10953

9 T-tv1'1 1D %S6 “vS' T =018l

prezey) WD PUe SqQIND € Y3 [[& JO JsII
POOUBYUD [JIM PIIBIOOSSE SBM BUWISY
WIND

01 passardoxd (%9°T) §¥0L WoyMm Jo ‘QIND
padoraaap (%t€1) syuedionred €£0°09

uorssaxdop pue

Kyo1XUue ‘9seasIp xn[jai [eadeydosao-o13sed
‘suonpuod ordoje ‘AJ1saqo ‘Furyows SINpy
SONH ‘uonearidop

‘orewrdy ‘oge 193unok suorssiwpe

[endsoy paje[aI-BUWIY)SE 10J ST

(WIND) Ayprqiownu
J1[0qBJoW-0IPIBd puR (9501IS pue
‘9SBASIP 1189Y AIRUOI0D ‘S9J9qRIP

7 2dA) {IND) SISPIOSIP dl[oqeIow
-orpred jo Judwdoraasp dn pamor[og
S[opow djels-nnu

pue sfopow spaezey [euoniodoid xo)
SI1B9A 8 ¢T :dn MO[[O] UBRIPIA

BUWIYISE INOYIM 068°G6E =N

pUB BUIISE [PNIM GEC TS =N

®IEP I9)SI3I [)BOp pPUR UOISSTUIPE
[eadsoy ‘sp1odai1 a1ed Arewrtid o)
payul] Jueqold 3 94} U0 paseq
(010Z-9007) Apn3s 110402 2A130adso1d

pauIuLIaIap

SO1JelI 9l JUSpIOUI pasn(py
uoIssIpe

JIUN 918D SAISUSIUT PIIR[I-BUIYISE
—AIepU023s ‘uoIssrwpe [eidsoy
paleRI-eWISE—ATIRWII] :SOWO0dINQ
6107-LT0T :por1ad ‘s1eakgr <

SINPe 0Ty 6LTT=N Pue s1eakL1-71
pade s1uads[ope LT6VIT =N

‘s19A TT-S pagde USIPIIYD 686°06 =N
BUWYISE YIIM SIBIAG < papnjou]

eyep (a1eD juslied

panIwpy sonsnels sposidy [e3dsoH)
2180 A18pU0d3S pUE (WNINY JUuIeleq
[OIBISNY 90130RIJ [BIIUI[D) 218D
Arewrrad payurp Suisn Apnis 31010)

[s8] (3IN) ‘e 30 ury

[9] (GIN) ‘Te 30 swre[[Ip-SWuIS

UOIJRJIWI] PUE SISA[eUyY

sSurpury Ao

uSisop Apnis

(Ar3unod) royny

(ponunuo)) | THATAVL

13652222, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/cea. 70329 by University Of Southampton, Wiley Online Library on [11/06/2026]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

Clinical & Experimental Allergy, 2026

12



13652222, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/cea. 70329 by University Of Southampton, Wiley Online Library on [11/06/2026]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

SojewI[ISaIopUN 0) 193(qns

pue suone)wI] sey ejep pariodaI-J[os
Apnys SIY3 Ul papn[ouI J0U SUBISY
Kjresned 10§ 20USPIAD dpraoxd

JOU S0P pue APNJs [BUOTIOIS-SSOI))

pajuasaxd

Jou SO 10 SISATeUR-qNS DY M
ueiseone) aram syuedronied %06 <
sIsAJeue ur

PapN[OUT JOU SeM SNJE)S OTWOU0II-0I00S
S9)BIIBA-0J ISY)O SE [[9M SB S/UONIPU0d
w19)-3u0] SUTISIX-00 ‘AJIOTUYID

pue swodIno [edrurp Jood UdIM])Oq
UOI}OSIUT JO OUIPIAD sap1aoid eieq
SYjuOwW T JSB[ 9Y) UI SN UOHBIIPIW
10d se paurjop £I1I9A3S BWIYISY

A)IpIqIOWN[NW JO UaPINg I9)ea1d B 9ARY
0 AToYI] 918 oYM AJISP[D Y3} JO SAISNOUT
jou oS ‘s1eaK (£ I 398 w1 98 IOYSIH
Guniodai-jios Aq pajwil] eleq

SONH oI 1ssuoure Arprqrowrnynu
JO YSLI pOOUEBYUD Uk PIMOYS Bl
parpnis Aqreorjroads

jou AJIpIQIOUW[NW PUB BWISY

ordoad

UBJLIOW -UBJLIJY pue SOTuedsTH “@IIgmM
oruedsrg-uou jsguowe uorssaidop pue
ads 1ea£ ised yrm pajeroosse Apuediyrudis
SeA BUIY)SE SWIISJI] PUL JUSLIND

¢ T—reruownaug
1¢"T—AS819[e pooq

0" T—"T11/00¢ < sriydoutsos poorg
61 T—X3S d[ewd

0T T-W/3Y ¢ < TNG

07 T—SIBaK 8T > 0] 71 98V

TL T—odueInsSul predIpajA

¥¢ T—oruedsiy

S0'¢—UuedlIouy ENUEM&«

:sonel piezeHy

SOIANH 1sSuoure sapedsp

€-1 Aq Qy1pIqIownnw J9sUo0 I3[R

SOAH WOIJ USWOM PUE UdW [joq jsSuoure
ALyprqiowninuu Jo aouaeadrd 0YSIH
SOINH 1sSuowre 19Yy31y Apuediyrudis
KyIprqrownur I0J orjeI Sppo paisnfpe
‘SNJe)S OTWOU0II0IN0S JO Jususnipe 19Jy

uoIssaI39I d[qeLIeAR U

pue axenbs-1y) sjeLIeAlg

(uorssaidap jo sisougerp 10300p pue

[ads] ssansip 1eordojoyoLsd snorros

Ieak 3sed) YITeay [BIUSW PUE BWISE
U99M19q UONBIO0SSE PIjedisoau]

SINPE £66°907 =N

UiesH

pue 9s ni uo ASAINS [BUOIIEN

. JO (£T0Z-8007) SIsA[eU® A1BpU0IS

%9°¢ UuMoUUN

IO “%E"L ISIM ‘%6'€T YINOS “%TT
ISBOYIION ‘%T €S ISOMPIA Surpnpout

VSN Jo 12109 Tedryde13093 poon

. %T°9 umouun
. [1MI0 ‘%6°8L AMUM ‘%S T URISY
. 1%S°€ T UBDLIDWIY-UBDLY AI0TUY3H
. [opour prezey Jeuoniodoid xo) 1od
. S® POUTULIdISP BWISE PI[[o1u0dUN
o J0J S10)0®] YSLI :8T07-C 10T
. SP10991
o [I[BaY JIUOIII[Q WIOIJ PAJOBIIXD BIe(
. BUIYISE OIAS
-0}-9)BISPOU ‘SIBAA T < S0V COY =N

syjuow 71 Surpasaid

ayy ut syuedronaed £q paytodar

S® papn[oul SUONIPU0D 07 JO ISI'T
s1eak(0L-81 pasSVy

(¥60% =N) UBIJ0ION

pue (6,8 =N) USIINL “(¢8CC=N)
uereueyn ‘(L97y=N) 9sowreurIng

o UBOLY (857E =N) 9SOWRULING UBISY
-INoS (285 =N) Y9INd Tr6'cT=N

. paseq
arreuuonsanb pue Juridwes wopuey

ST0Z-TT10T “(SNITHH)
+  Apmis Sumnies ueqin ue ut I AYI[eoH

[88] (VSN) Te 19 Selry

[£8] (WSN) T 10 981000

[98] (spuelIayIaN QU.L) ‘T 19 ISAIA

UOIJRIIWI] PUE SISA[eUyY

sSurpury Ao

uSisop Apnis

(Ar3unod) royny

(ponunuo)) | THATAVL

13

Clinical & Experimental Allergy, 2026



culturally and socially adaptable education at a patient level [76].
Community-based culturally tailored education has been suc-
cessful in diabetes and cardiovascular disease [77, 78]. Lessons
can be drawn from these studies to develop similar strategies for
EMG patients with asthma and multimorbidity.

In acluster randomised control trial involving primary care prac-
tices in England and Scotland, Salisbury et al. [79] investigated
the impact of 3D (dimensions of health, depression and drugs)
interventional care on health-related quality of life in patients
with multimorbidity (>3 long-term conditions; N=1546; 33 GP
practices) and randomised practices to standard of care and 3D
model with a 15month follow up. The vast majority of partic-
ipants in both groups were Caucasian White with ~3% EMGs
or unknown ethnicity. Amongst 11 long-term health conditions,
the majority were cardiovascular or chronic kidney disease in
both groups (>93%-94%), followed by diabetes (52%-54%) and
chronic obstructive pulmonary disease or asthma (49%-51%).
No differences were detected between the two groups, although
3D care improved patient perceptions of quality of care and
there was no specific additional resource utilisation. The au-
thors made a case that provision of patient-centred care that
improves patient experience is one of three basic elements of
healthcare [80].

Indeed, qualitative research exploring patient experiences in
clinics across 7 European countries found that patients high-
lighted the need for co-ordinated, multidisciplinary care that
was personalised to their broad range of extra-pulmonary symp-
toms [81]. A patient-centred multimorbidity clinical service has
been described in the Danish healthcare system, which involves
an interface between primary care and specialist services [82].
This service includes a general physician, pharmacist and occu-
pational therapist reviewing the patient in a single visit taking
a holistic approach, formulating a detailed summary followed
by a remote discussion with relevant specialists and feedback to
patient and family physician [82]. Clinical outcomes and cost-
effectiveness were, however, not reported by the authors.

Figures 2-4 illustrate possible interventions for asthma with
multimorbidity amongst EMGs including a logic model.

4 | Gapsin Evidence in Asthma and
Multimorbidity Amongst EMGs in High Income
Countries

The selection of T2 and non-T2 multimorbidity in all published
asthma and multimorbidity studies thus far has been based on
investigator judgement and experience rather than an evidence-
based hierarchical prevalence estimate data in the local pop-
ulation. A number of areas warrant further research. First, a
population-based study employing a joined-up interrogation
of primary care and secondary care databases to determine
the prevalence of asthma with T2 and non T2 multimorbidity
amongst EMGs, delineating hierarchical occurrence in differ-
ent age groups supplemented with a cluster analysis to describe
patterns of associations and link to socio-demographic variables
and clinical outcomes might feed into shaping risk stratification
strategies. Second, gaining deeper insight into views and per-
spectives of EMG patients and their carers regarding their lived

experiences of receiving care for asthma and multimorbidity as
per current standard of care might be helpful alongside expe-
riences of healthcare professionals and healthcare managers in
primary and secondary care involved in the delivery of asthma
management amongst EMGs. Third, it is prudent to develop cul-
turally tailored resources for patients and carers highlighting
the importance of a holistic approach to asthma and multimor-
bidity and raising awareness regarding treatable traits, primary
and secondary prevention measures, optimising pharmacother-
apy with an aim to reduce polypharmacy might feed into im-
proving clinical outcomes. Table 1 summarises some ‘proof of
concept’ studies making a case for a multidimensional approach
to clinical management of asthma and multimorbidity amongst
EMGs and highlights the need for further research.

5 | Conclusion

Asthma places a significant burden at both individual and
societal levels. It frequently occurs alongside multiple long-
term health conditions within a framework of multimorbidity.
Emerging evidence shows that greater multimorbidity burden is
associated with worse asthma outcomes whilst addressing treat-
able traits and co-existing T2 and non-T2 long-term conditions
can improve asthma outcomes. People from EMGs often from
a deprived socioeconomic background, experience an increased
health disadvantage and detrimental impacts from multimor-
bidity There is now a clear imperative need to better understand
the nature and impacts of asthma with multimorbidity in EMGs
and use that new knowledge to design bespoke and holistic
clinical care pathways and address health inequalities and im-
prove the health status, and long-term prognosis. This requires
a multipronged joined up and an integrated approach involving
patients, patient organisations, policy makers and healthcare
providers. This includes the development of novel culturally tai-
lored multidisciplinary approaches to support the bespoke needs
of EMGs with asthma, improve access to healthcare for mar-
ginalised and deprived hard to reach people in the community,
strategies to improve health literacy, upskill healthcare profes-
sionals in cultural awareness and facilitate diverse leadership at
all levels in health services with an aim to drive new and equi-
table initiatives to eliminate institutional racism where it exists.
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