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Abstract
Purpose  The COVID-19 pandemic may have exacerbated ethnic health inequalities, particularly in people with multiple 
long-term health conditions, the interplay with mental health is unclear. This study investigates the impact of the pandemic 
on the association of ethnicity and multimorbidity with mortality/service use among adults, in people living with severe 
mental illnesses (SMI).
Methods  This study will utilise secondary mental healthcare records via the Clinical Record Interactive Search (CRIS) 
and nationally representative primary care records through the Clinical Practice Interactive Research Database (CPRD). 
Quasi-experimental designs will be employed to quantify the impact of COVID-19 on mental health service use and excess 
mortality by ethnicity, in people living with severe mental health conditions. Up to 50 qualitative interviews will also be 
conducted, co-produced with peer researchers; findings will be synthesised with quantitative insights to provide in-depth 
understanding of observed associations.
Results  81,483 people in CRIS with schizophrenia spectrum, bipolar or affective disorder diagnoses, were alive from 1st 
January 2019. Psychiatric multimorbidities in the CRIS sample were comorbid somatoform disorders (30%), substance 
use disorders (14%) and personality disorders (12%). In CPRD, of 678,842 individuals with a prior probable diagnosis of 
COVID-19, 1.1% (N = 7493) had an SMI diagnosis. People in the SMI group were more likely to die (9% versus 2% in the 
non-SMI sample) and were more likely to have mental and physical multimorbidities.
Conclusion  The effect of COVID-19 on people from minority ethnic backgrounds with SMI and multimorbidities remains 
under-studied. The present mixed methods study aims to address this gap.
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Background

The SARS-CoV-2/COVID-19 pandemic, declared by the 
World Health Organization (WHO) in 2020 as a public 
health emergency of international concern (PHEIC) [1], 
has exacerbated pre-existing health inequalities [2]. In the 
UK, people living in more deprived areas have had higher 
COVID-19 diagnosis and death rates compared to indi-
viduals who live in less deprived locations [3]. COVID-
19 admissions to intensive care were over-represented by 
minority ethnic groups who are more likely to die [4], 
with Black and Asian communities registering the highest 
death rates from COVID-19 [3]. This can be attributed to a 
variety of inter-related factors: multimorbidity [2], health-
care access inequalities, discrimination and socioeconomic 
disadvantage [5] and more recently, reports that healthcare 
management approaches are sub-optimal and potentially 
biased for these groups [6].

Research has established that pre-existing long-term 
chronic conditions are strong predictors of COVID-19-re-
lated mortality [7, 8]. Their presence has been cited as 
one reason why ethnic health inequalities may have been 
exacerbated as a result of COVID-19 [9]. This is a com-
plex relationship to disentangle, with a number of fac-
tors cited, including an over-representation of minority 
ethnic people in lower paid precarious employment, or 
being less able to work from home, and being more likely 
to have been occupationally exposed to COVID-19 infec-
tion (e.g. transport, healthcare and hospital cleaning), as 
well as residing in over-crowded households in deprived 
neighbourhoods [10].

The impact of COVID-19 on people with mental disor-
ders and multimorbidities remains unclear. This is a major 
public health concern since people with mental disorders 
were already known to die 15–20 years earlier than the 
general population [11], mostly from preventable condi-
tions [12], with minority ethnic groups also vulnerable 
[12]. COVID-19 has led to significant changes in primary 
care and secondary mental healthcare provision, including 
an acute drop in face-to-face contacts and discharges [13]. 
At the same time, public health messages initially discour-
aged people from ‘unnecessary’ contacts with healthcare 
[2]. These messages may have disproportionately impacted 
on minority people [2], a group whose experiences of 
inequality in healthcare have been overlooked. Finally, 
with vaccine roll-out now established in many countries, 
concerns around uptake and barriers to access among cer-
tain groups have also been raised, but the impact of this 
remains unclear.

Previous research attempting to assess ethnic inequali-
ties in healthcare have been hampered by a lack of con-
ceptual clarity. Standard data collection approaches also 

lead to smaller sample sizes for ethnic minority participants 
which can also lead to analytic challenges. In addition, there 
are concerns that marginalised people are not adequately 
involved in the research process itself. In this project, we aim 
to tackle these challenges through using an innovative mixed 
methods design, working with large-scale electronic health 
records, representative of local ethnically diverse popula-
tions, as well as with nationally representative samples from 
the UK. Quantitative insights will be further informed by 
qualitative research with data collection co-produced with 
people with lived experience of using mental health services, 
who also identify as being of a minority ethnic background. 
We anticipate that the participatory action research approach 
of this work will allow an interrogation of the following 
research questions [14]:

1.	 How has COVID-19 exacerbated ethnic health inequal-
ities (in service use/ care pathways and mortality) in 
adults with both severe and common mental disorders 
and physical health multimorbidities?

2.	 What are the mechanisms (e.g. differential withdrawal 
of services impacting minority ethnic patients, changes 
to health-seeking, or anticipated or experienced dis-
crimination) through which any inequalities identified 
in research question 1 have been perpetuated?

3.	 How may findings (from research questions 1 and 2) 
inform co-production of actionable recommendations, 
so that further inequalities can be prevented, and patient 
safety improved as the pandemic (including societal and 
economic consequences) progresses?

Methods

Patient/stakeholder involvement

Central to our approach is our collaboration with individu-
als who are involved in the Patient and Carer Race Equality 
Framework (PCREF) initiative. The PCREF is a framework 
which is being implemented in England, through NHS-
England, and which seeks to directly tackle race inequali-
ties in mental health. PCREF national approaches are to be 
informed by findings at three ‘pilot’ sites; these are Man-
chester, Birmingham & Solihull, and Lambeth (in southeast 
London). Sites for recruitment to the qualitative study (as 
described below) have been identified on this basis.

Alongside lived experience researchers being a part of 
the research team and contributing to data collection and 
analysis, we will also convene a steering group compris-
ing people with lived experience of mental illness, as well 
as clinical and academic representatives from each of the 
three study sites. The steering group will assist with advis-
ing on study design (e.g. ethics submission, topic guides and 
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sampling/recruitment strategies) as well as contextualising 
findings with local insights and also assist in co-producing 
summaries and actionable recommendations for the study.

Quantitative approaches

To assess the objectives of the study we will use two large-
scale datasets, selected to complement each other. Datasets 
to be used will include the Clinical Record Interactive Search 
system (CRIS), consisting of mental healthcare records from 
a large secondary mental healthcare Trust in London, and 
the Clinical Practice Research Database (CPRD), electronic 
health records from primary care across England. Whereas 
CRIS provides naturalistic ethnically ‘boosted’ samples from 
southeast London [15] with the ability to provide in-depth 
analyses relating to the impact of COVID-19 on people liv-
ing with mental disorders, CPRD is nationally representative 
[16], permitting an assessment of national/regional trends 
and a closer assessment of physical health comorbidities. 
We will assess if local findings from CRIS converge/diverge 
with the national context in England (CPRD).

Datasets

The Clinical Record Interactive Search system (CRIS)

CRIS is a platform permitting free text/structured field 
searches of de-identified electronic health records (EHRs) 
[15]. CRIS covers all electronic health records (EHRs) from 
South London & Maudsley (SLaM) Trust, one of Europe’s 
largest secondary mental healthcare providers, providing 
secondary mental healthcare to 1.3 million residents [15]. 
Half of SLaM service users are of a minority ethnic back-
ground, with Black Caribbean, Black African, Indian, Paki-
stani, Bangladeshi, and Irish people represented [12].

Participants and measures from CRIS

A cohort of 81,483 people with confirmed schizophrenia-
spectrum and affective disorders will be derived from CRIS, 
for the study. Within the CRIS system, mental health diag-
noses are clinician-ascribed, according to the International 
Classification of Mental Disorders-10 (ICD-10) [17] and 
captured through free-text and structured fields [15]. For the 
purposes of this study, ‘severe mental illnesses’ (SMI) will 
include people receiving a schizophrenia-spectrum disorder 
diagnosis (ICD-10 code: F2*), or bipolar affective disorder 
diagnosis (ICD-10: F30*/F31*). In addition, affective dis-
order diagnoses (ICD-10 code F3*) will also be included, 
as at the level of secondary mental healthcare, these may 
be considered more ‘severe’. The cohort will comprise all 
persons with an SMI or affective disorders diagnosis, alive 
on 1st January 2019 followed until death or end of the study 

(5th May 2021). Additional data on age, gender, ethnicity 
(mapped on to ONS census ethnicity groups: White British, 
Irish, Black Caribbean, Black African, Indian, Pakistani, 
Bangladeshi), marital status, area-level deprivation through 
the Index of Multiple Deprivation (IMD) at lower super out-
put level, linked to patient postcode [18], other psychiatric 
comorbidities (according to ICD-10 criteria for each chap-
ter) will be used to inform analyses and our definition of 
multimorbidity: this involves the presence of two or more 
mental health conditions. These conditions are: schizophre-
nia and affective disorder, anxiety and somatoform disor-
ders, eating disorders, pervasive developmental disorders, 
learning disabilities, personality disorders, dementia and 
substance use disorders, which will permit a closer assess-
ment of psychiatric multimorbidities [19]. Psychiatric diag-
noses according to ICD-10 chapter will be captured through 
the structured fields as well as through Natural Language 
Processing (NLP) approaches which have previously been 
validated and additionally help to identify under-recorded 
co-occurring diagnoses [15].

Outcomes in CRIS

Data on consultations (remote or face to face) and mental 
health service use (e.g. admissions under the Mental Health 
Act or in-patient admissions without any prior contact with 
community teams) will be used for the analysis.

Data on all-cause mortality are available through weekly 
reports whereby the Mental Health Trust is notified of deaths 
(with date of death occurrence) of service users who are 
either currently or ever active under the care of the Trust. 
Data on cause-specific mortality will be available through 
a linkage to Office for National Statistics (ONS) mortality 
data, providing cause of death derived from death certifi-
cates and dates for death occurrence and registration.

Overview of data from primary care in England: Clinical 
Practice Research Database (CPRD)

The Clinical Practice Research Database (CPRD) is the 
world’s largest database of primary care EHRs and is nation-
ally representative [16]. Use of the CPRD dataset will enable 
an assessment of how ethnic inequalities in people living 
with multimorbidities and mental disorders have been exac-
erbated as a result of COVID-19, with a specific focus on 
primary care data. As 98% of the population is registered 
with primary care in the UK, with the general practitioner 
usually being the initial port of call for any health concern, 
use of this dataset will provide important insights, at popula-
tion level, with good detail on the presence of physical and 
mental health multimorbidities.

Prospective data from about 1400 general practices across 
the United Kingdom from 1990 to present, are available. 
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CPRD includes information on psychiatric and physical 
health diagnoses, specialist referrals, treatments, COVID-
19 status, (testing/clinical symptoms) and mortality. Around 
80% of patients in CPRD have ethnicity recorded. Given the 
impact of COVID-19 nationally which has shown strong 
regional variation, trends in infection, service use and mor-
tality by region will be explored.

Participants and measures from CPRD

A cohort of 678,842 people with positive COVID-19 tests, 
including a subset of people with ‘probable’ COVID-19 
diagnoses (based on SNOMED medical codes provided 
by the CPRD) will be developed. Within this cohort, there 
are 7493 people with severe mental illnesses, defined as 
the presence of schizophrenia-spectrum disorders, bipolar 
disorders, and non-organic psychosis. In addition, the pres-
ence of physical multimorbidities will be determined by 
the co-existence of one or more chronic physical disorders1 
(heart disease, hypertension, kidney disease, cancer, diabe-
tes, asthma, psoriasis, etc.). These conditions will be identi-
fied using SNOMED medical codes developed by our team 
(AD). Other variables to be used in the analysis will include 
age, gender as well as ethnicity, mapped on to Census cri-
teria (White British, Irish, Black Caribbean, Black African, 
Indian, Pakistani, Bangladeshi), age, area-level deprivation 
(assessed through the Index of Multiple Deprivation (IMD) 
linked to lower layer Super Output Level Area (LSOA) 
based on the patient’s post code of residence. ‘Region’ will 
be assessed by NHS/government regions, including London, 
South-East, East of England, West Midlands, South-West, 
Wales, East Midlands. There is also the opportunity to link 
CPRD data to urban and rural classification data, both at 
patient (England only) and practice level.

Outcomes in CPRD

Date of death is available in CPRD and will be used to 
denote ‘death from any cause’. To assess “consultations”, 
we will assess average number of consultations per month 
per patient (remote or face to face).

Statistical analyses

CRIS

We will model the patients’ survival rate via Cox Propor-
tional Hazards Regression. Survival time will be modelled 
as a function of age, sex, ethnicity and psychiatric multi-
morbidities. As we are interested in the effect of the declara-
tion of a global pandemic on this relationship, an interaction 
term for time (since declaration of the pandemic as a PHEIC 
by WHO) will be included in our model. We will also use 
Regression Discontinuity Designs. This quasi-experimental 
design will allow the possibility of establishing the effect 
on an intervention (e.g. lockdown) by allocating a threshold 
above/below which the intervention is assigned: in this way, 
the design recreates conditions similar to those of a control 
group [20].

CPRD

Multi-level Cox Proportional Hazards Regression models 
(MLMs) will be developed, specifying associations at the 
individual-level nested in General Practices, further nested 
in English regions. MLMs will be used to assess the associa-
tion of exposures/covariates with all-cause mortality out-
comes. Entry into the cohort for analysis will be latest of the 
time of (suspected or confirmed) diagnosis of COVID-19 
infection or current registration date. End of the study will 
either be date of death, transferred out date, or study end 
date. A priori confounders will include age, gender and area 
level deprivation.

First, to assess whether people living with SMI are at 
an increased risk of death due to (confirmed or suspected) 
COVID-19 infection, we will compute crude and adjusted 
Hazard Ratios for death (from time of confirmed/ suspected 
COVID-19 infection) in people with severe mental illness 
compared to people without severe mental illnesses in the 
cohort. We will assess whether the risk of death in peo-
ple with severe mental illnesses was modified by ethnicity. 
Crude and adjusted estimates will be presented stratified by 
ethnicity. The ‘multimorbidities’ variable will be added to 
models to enable an assessment of how far observed mortal-
ity differences were accounted for by the presence of mul-
timorbidities in people also diagnosed with SMI. Finally, 
‘total number of consultations (remote and/ or face-to-face)’ 
to assess how far this may have also confounded estimates 
for the association of SMI*ethnicity with risk of death. If 
sample sizes permit further breakdown we will assess esti-
mates also stratified by region and use the ICC (intracluster 
correlation coefficient) across MLMs to assess variability 
of estimates within and between regions, in the analysis. 
Strength of associations will be assessed using Likelihood 
ratio tests or Wald tests as appropriate.

1  Myocardial infarction, heart disease, stroke/cerebral infarction, 
venous thromboembolism, arrhythmia, atrial fibrillation, atheroscle-
rosis, hypertension, type I and type II diabetes, CKD, COPD, asthma, 
non-alcoholic liver disease, alcoholic liver disease, rheumatoid arthri-
tis, lupus, psoriasis, IBS, Crohn’s disease, ulcerative colitis, systemic 
vasculitis, pancreatitis, stomach ulcers, gastrointestinal, periodontal 
disease, pulmonary hypertensive disease, dementia (vascular, Alz-
heimer’s, Lewy body frontotemporal), depression, anxiety, bipolar, 
schizophrenia, eating disorders, ADHD, autism, epilepsy, PTSD, sub-
stance abuse, HIV, osteoporosis, autoimmune disorders.



Social Psychiatry and Psychiatric Epidemiology	

1 3

Analyses across datasets will be conducted in R (4.1.1) 
[21] and STATA 13 [22].

Statistical power

For analyses involving the CRIS cohort, with a known 
SMI sample of people in the White British ethnicity group 
(N = 32,324) and 5.7% deaths, and known sample sizes of 
each of the minority ethnic groups within the study (includ-
ing N = 2326 for an aggregated South Asian group (compris-
ing Indian, Pakistani, Bangladeshi people), the study will 
have sufficient power (> 80%) to detect differences in risk 
ratios for all-cause mortality, ranging from 0.6 to 1.4 for 
the smallest group (other ethnicity, N = 826) and risk ratios 
ranging from 0.9 to 1.1 for the largest group (Black Carib-
bean N = 10,466).

For analyses involving the CPRD cohort, assuming a 
sample size of people without SMI of N = 671,349 with 2% 
deaths, and an SMI group of N = 7493 with 9% deaths, given 
the large number of patients within each of the minority 
ethnic groups (ranging from N = 8129 in the smallest (mixed 
ethnicity) group to N = 243,181 in the largest (other ethnic-
ity) group, our study will have sufficient power (90%) to 
detect even small differences in risk ratio of 0.9 to 1.1 for 
all-cause mortality between different ethnic groups.

Qualitative approaches

To address the qualitative aims of the project, we will use 
a participatory action research (PAR) framework [23], that 
is also drawing upon “insider–outsider” perspectives of 
people with lived experience of the issues under investiga-
tion [24]. A PAR approach is appropriate when seeking to 
address problems in an organisation and make improvement 
[23, 25]. PAR is particularly relevant to the development 
of co-produced research with patients, the public and com-
munities as it is a methodology that seeks to challenge the 
dominance and control of how knowledge is defined and 
create more equal partnerships in the research process [23, 
26, 27]. Researchers with lived experience in mental health 
service use, who identify as being of a minority ethnic back-
ground, will be recruited through the community partnership 
for Black mental health, Global Black Thrive, PCREF study 
sites and other mental health service user networks. They 
will work together with the wider University research team 
(which also includes a lived experience researcher leading 
on the qualitative work), to recruit study participants, con-
duct semi-structured telephone/online interviews with up to 
50 service users, and carers, and contribute to the coding 
and analysis of the qualitative data. The lived experience 
researchers will be provided with qualitative methods train-
ing beforehand, covering good practice in conducting inter-
views. The qualitative interviews will explore the impact of 

COVID-19 and ethnic inequalities, for people living with 
multiple long-term health conditions and mental health 
problems, in accessing or experiencing barriers to care, dis-
crimination within health services and health-seeking, which 
will shed light on potential mechanisms.

Participants will be purposively sampled from three sites 
across England (Lambeth (London), Manchester and Bir-
mingham & Solihull), by ethnicity, mental health diagnoses 
and physical health comorbidities. These sites have been 
specifically selected as they represent areas of high ethnic 
diversity which have also had high rates of COVID-19 infec-
tion, and because they are pilot sites for the Patient and Carer 
Race Equality Framework (PCREF, described below). The 
main ethnic groups to be purposively sampled across sites 
will be people of Black Caribbean, Black African, Indian, 
Pakistani and Bangladeshi descent. Recruitment to the 
qualitative study will be supported through local commu-
nity organisation networks/ charities as well as social media 
outlets. Participants will be offered the option of doing inter-
views either through video or audio online conferencing on 
Microsoft Teams or Zoom or will be able to phone into these 
platforms on a 0800 freephone number.

Topic guides for the interviews will be developed fol-
lowing consultation with the study steering group and 
designed to assess the experiences of people living with 
severe mental illnesses and other long-term conditions, and 
their carers, of the COVID-19 pandemic. In particular, areas 
for enquiry will include the impact of COVID-19 on liv-
ing with long-term mental and physical health conditions, 
the impact of COVID-19 on being able to access services 
(including access to remote healthcare services), public 
health messages and information/advice received relating 
to COVID-19, barriers to accessing services, social support 
and networks during the pandemic, experiences of racism 
and discrimination when trying to access services during the 
pandemic, impact of possible guidance to shield, impact of 
COVID-19 interventions (mask wearing, social distancing 
and hand washing), perceptions of vaccination and opportu-
nities for involvement in improvement initiatives.

Interviews will be de-identified, transcribed and imported 
into N-Vivo. Thematic analyses will be used. A triangulation 
protocol will be devised to identify meta-themes and syn-
thesise and used to integrate across qualitative/quantitative 
findings, illuminating areas of convergence or discrepancy. 
Qualitative insights may inform quantitative study design/ 
analysis, for example by informing variable selection for 
models and potentially inform the interpretation of quantita-
tive findings. Qualitative findings may also lead to the gen-
eration of further hypotheses which could be used to inform 
future quantitative analyses. Qualitative findings may also 
highlight barriers to accessing services from the perspectives 
of service users (e.g. access, discrimination, stigma, fear 
of using services, involvement in improvement initiatives). 
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These will inform interpretation and development of action-
able recommendations. These recommendations will also be 
shaped by the links with the development of the PCREF in 
the case study sites.

Quantitative results

Figures 1 and 2 provide an overview of samples for CRIS 
and CPRD. Table 1 provides a descriptive overview of 
CRIS, highlighting social and demographic indicators of 
people as identified as having either an ICD-10 F2* (schiz-
ophrenia-spectrum) or F3* (affective disorders, including 
bipolar affective disorders diagnoses), by ethnicity. Deaths 
over the observation period (from 1st January 2019 until 7th 
October 2021, including from COVID-19 are also displayed. 
In general, people within the sample experienced high levels 
of relationship disruption or were likely to be single, most of 
the sample resided in areas of higher deprivation and were 
living with more than one psychiatric comorbidity. Overall, 
4% of the sample (N = 3292) died OVER the observation 
window.

Table 2 displays the presence of psychiatric comorbidi-
ties in the CRIS sample, by ethnicity. Across the sample, 

the most common psychiatric comorbidities in people with 
schizophrenia-spectrum and affective disorders were soma-
toform/anxiety disorders (30.2% of the sample) and sub-
stance use disorders (14.1%), as well as personality disorders 
(12.2%).

Table 3 displays the demographic overview of the CPRD 
sample. In the CPRD sample, people living with severe men-
tal illnesses were older, more likely to be male, with similar 
geographical distribution of residence t people without a 
severe mental illness. Deaths were notably higher in people 
with severe mental illnesses (10%) compared to the control 
sample (2%) and multimorbidity conditions more prevalent.

Discussion

The advent of COVID-19 in early 2020 brought to the sur-
face and magnified pre-existing health inequalities, particu-
larly known to impact minority ethnic groups in the UK 
and in people living with pre-existing severe mental health 
problems with other longstanding health conditions [2–4]. 
Research with a specific focus on the impact of the pan-
demic on people living with multimorbidities and severe 

Fig. 1   Flowchart for study 
sample—CRIS
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mental disorders has remained scarce, particularly with a 
focus on intersections with ethnicity. Quantitative analyses 
will provide an overview of trends, both nationally and in 
urban catchment areas, and will shed light on patterns of 
inequalities and modifiable risks which may underlie these. 
However, to get ‘under the skin’ of the data, this study will 
also employ qualitative methods, co-produced with peer 
researchers, to further shed light on the experiences of those 
most impacted by the pandemic. Our close relationship with 
the PCREF, a national framework to address race equality 
in mental health, may ensure an actionable focus to study 
findings.

The strengths of the project reside in its combination of 
methodologies, which synthesise quantitative results with 
qualitative perspectives. Our quantitative strategy will pro-
vide both a national perspective with CPRD primary care 
data (aiming for generalizability) as well as a more focused 
investigation with secondary mental healthcare services data 
from an ethnically diverse catchment area where there have 
been high levels of COVID-19 infections and deaths [28]. 
A further strength of the study will be in the use of qualita-
tive methodologies which will include recruiting and work-
ing with peer researchers with lived experience, who will 
contribute to qualitative data collection and analysis. The 
use of a participatory action research approach will enhance 
the ability to co-produce research findings, with a view to 
developing actionable recommendations. A limitation of our 
approaches is that the data sources underpinning quantita-
tive analyses are routinely generated health records data, 

and detail on important experiences such as individual-level 
socioeconomic position, education as well as COVID-19 
related job loss and bereavements are currently unavailable 
within these health records. Although these important medi-
ators for potential outcomes cannot be assessed in the quan-
titative analyses, we anticipate that the qualitative interviews 
may shed light on some of these experiences. A further limi-
tation is that we may need to aggregate some of the smaller 
minority ethnic groups in the sample, due to lower statistical 
power which may hamper analyses. This will mask heteroge-
neity and differences in experiences between groups. Finally, 
for analyses using CPRD, cause-specific mortality data is not 
available in this study. Therefore, the relationships between 
COVID-19 infection and other causes of death (for example 
by suicide or other somatic illnesses) will not be discernible 
through these analyses.

The process of synthesising across different types of data 
sources (e.g. quantitative data and qualitative interviews) as 
well as across two different datasets (one reflecting primary 
care the other secondary mental healthcare) will present 
challenges. Within the research team, we will discuss and 
develop methods to deal with this issue. A final challenge 
has been the pandemic situation; COVID-19 continues to be 
in a state of flux; our strategy for data collection and analy-
ses has needed to be flexible to potentially incorporate new 
data and themes as the pandemic, and its sequelae, continues 
to unfold.

We envisage that the study findings will result in action-
able recommendations to enhance patient safety and may 

Fig. 2   Flowchart for study 
sample—CPRD
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lead to recommendations which minimise ethnic inequali-
ties. Findings will be relayed to public health commission-
ers, and the NHS-England mental health equalities taskforce, 
as well as to other stakeholders involved in mental health 
equalities in England using a range of media including lay 
summaries, blog posts and reports. If appropriate, statisti-
cal code will be deposited in open-source repositories such 
as github. Visualisation techniques may be used to make 
findings more accessible and may assist with further dis-
semination of findings.

In conclusion, the COVID-19 pandemic has led to wide 
ranging impacts on people living with severe mental health 
conditions, potentially further impacted by the presence of 
other psychiatric and physical health multimorbidites, with 
a concern around ethnic inequalities being further exacer-
bated. In this study, we anticipate rapid findings which will 
lead to actionable recommendations, enhanced by the mixed 
methods approaches employing large-scale data analytics 
(combining epidemiological and data science methodolo-
gies) with insights from qualitative and analysis, co-pro-
duced with people with lived experience.
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Table 3   Demographic characteristics of the CPRD sample

a Defined as schizophrenia-spectrum and bipolar affective disorders 
and non-organic psychoses. p value for all variables p < 0.001 except 
gender which was p = 0.151, Chi squared tests

Severe men-
tal illnessesa

(N = 7493, 
1.1%)

No severe mental illness
(N = 671,349, 98.9%)

Age (years) mean (SD) 55.4 (19.6) 41.4 (20.9)
Gender
 Female 4200 (56) 369,721 (55)
 Male 3293 (44) 301,621 (45)

Ethnicity
 White British 2194 (29) 164,047 (24)
 Black 387 (5) 23,252 (3)
 South Asian 540 (7) 59,241 (9)
 Mixed 99 (1) 8,030 (1)
 Other 2850 (38) 240,331 (36)
 Unknown/missing 1423 (19) 176,448 (26)

Deprivation—quintiles
 First 842 (11) 111,657 (17)
 Second 1,125 (15) 116,027 (17)
 Third 1,259 (17) 119,949 (18)
 Fourth 1647 (22) 143,660 (21)
 Fifth 2177 (29) 151,558 (23)
 Missing 443 (6) 28,498 (4)

English regions
 North East 284 (4) 22,734 (3)
 North West 1658 (22) 143,971 (21)
 Yorkshire 189 (3) 19,353 (3)
 East Midlands 139 (2) 17,391 (3)
 West Midlands 1153 (15) 109,581 (16)
 East Anglia 233 (3) 23,779 (4)
 South West 619 (8) 55,404 (8)
 South Central 763 (10) 64,147 (10)
 London 1826 (24) 157,869 (24)
 South East 607 (8) 55,864 (8)
 Northern Ireland 15 (0) 832 (0)
 Missing 7 (0) 424 (0)

Deaths 660 (9) 16,519 (2)
Annual consultations 1.49 (1.2) 1.39 (0.5)
Multimorbidity median 

(IQR)
4 (3.5) 3 (2.4)

 0/1 conditions 1456 (20) 416,865 (62)
 2 conditions 1449 (19) 105,882 (16)
 3 conditions 1410 (19) 63,163 (9)
 4 conditions 1118 (15) 35,683 (5)
 5 conditions 772 (10) 20,863 (3)
 6 + conditions 1288 (17) 28,893 (4)
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CRIS Oversight committee. The CPRD has broad National Research 
Ethics Service Committee ethics approval for observational research 
studies and the protocol for this study received scientific and ethical 
approval from the Independent Scientific Advisory Committee for 
CPRD studies (ISAC Protocol 20_069).

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.
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