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Background: Primary care is essential to address the unmet physical health needs of people with severe mental ill-
health. Continued poor cardiovascular health demands improved screening and preventive care. No previous
reviews have examined primary care cardiovascular screening rates for people living with severe mental ill-
health; termed in the literature “severe mental illness”.

Methods: A scoping review following Joanna Briggs Institute methodology was conducted. Cardiovascular risk
factor screening rates in adults with severe mental ill-health were examined in general or family practices (as the
main delivery sites of primary care). Literature published between 2001 and 2023 was searched using electronic
databases including Medline, Embase, Web of Science, PsychINFO and CINAHL. Two reviewers independently
screened titles and abstracts and conducted a full-text review. The term “severe mental illness” was applied as the
term applied in the literature over the past decades. Study information, participant details and cardiovascular
risk factor screening rates for people with ‘severe mental illness” were extracted and synthesised.

Results: Thirteen studies were included. Nine studies were from the United Kingdom and one each from Canada,
Spain, New Zealand and the Netherlands. The general and/or family practice cardiovascular disease screening
rates varied considerably across studies, ranging from 0 % to 75 % for people grouped within the term “severe
mental illness”. Lipids and blood pressure were the most screened risk factors.

Conclusions: Cardiovascular disease screening rates in primary care settings for adults living with severe mental
ill-health varied considerably. Tailored and targeted cardiovascular risk screening will enable more compre-
hensive preventive care to improve heart health outcomes and address this urgent health inequity.

1. Introduction

Severe mental ill-health is characterised in the literature as severe
mental illness (SMI). The term SMI is applied to a group of conditions
called schizophrenia, bipolar disorder, major depression and other
psychotic disorders. The term is often employed to refer to a population
group rather than as a disease entity for people described as living with
severe mental ill-health (Zumstein and Riese, 2020). People living with
severe mental ill-health in the SMI grouping are at increased risk of
cardiovascular disease (CVD) related to unmet and preventable physical
health needs (Rossom et al., 2022; De Hert et al., 2009; De Hert et al.,

2011b). Physical health comorbidities in people with severe mental ill-
health such as cancer, cardiometabolic and respiratory illnesses can lead
to a 10-30-year shorter years of life lived (Chew-Graham et al., 2021; De
Hert et al., 2011b; Holt, 2015). This is driven in part by sub-optimal
rates of physical health screening and delayed delivery of preventive
care and treatment (Lamontagne-Godwin et al., 2018; Kohn et al.,
2022). CVD contributes 17.4 % and 22 % to the total life-years lost in
men and women living with a SMI, respectively (Nielsen et al., 2021).
CVD-related excess mortality in people with SMI is seen globally (Correll
et al., 2017). People with severe mental ill-health in low- and middle-
income countries experience poorer physical health outcomes than in
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high-income countries due to financial barriers and inadequate health-
care resources (Firth et al., 2019; De Hert et al., 2011a). In high-income
countries higher rates have been established of comorbid CVD and SMI
compared to low- and middle-income countries (Lambert et al., 2022).
Cardiovascular health outcomes have improved for the general com-
munity, but these gains have not been seen in people who live with
severe mental ill-health and the mortality gap is widening (Nielsen et al.,
2021; Chew-Graham et al., 2021; Holt, 2015). CVD risk screening should
result in timely diagnosis and earlier intervention for heart health, and
ideally lead to effective preventive care across the life course (Brunero
and Lamont, 2009; Baller et al., 2015). However, despite the existence of
clinical guidelines to support CVD risk screening and preventive care
specifically for people with severe mental ill-health in countries such as
the United Kingdom (UK), the United States (US) and Australia (Clark,
2004; Mitchell and Hardy, 2013; Baller et al., 2015; Galletly et al.,
2016), CVD screening rates for people who live with a severe mental ill-
health remain lower than the rates in the general population (Holt and
Peveler, 2010; Holt, 2015; Solmi et al., 2021).

Primary care practitioners, as the first point of contact, deal with
undifferentiated health problems and provide longitudinal person-
centred care (Gunn and Palmer, 2014), and people with severe mental
ill-health should be considered an important target population for pre-
ventive primary care (Planner et al., 2014; Zumstein and Riese, 2020;
Spooner et al., 2022). Here, primary care refers to services delivered in,
residential environments or community settings by general practitioners
(GPs) and practice nurses, also termed “family or general practice”
(Donaldson et al., 1996). People with severe mental ill-health attend
primary care more frequently than the general population (Konto-
pantelis et al., 2015; Waterreus and Morgan, 2017), which provides a
major opportunity to screen, monitor and deliver cardiovascular health
care (Palmer et al., 2018). Common modifiable cardiovascular risk
factors appear more frequently in people with SMI compared to people
who do not live with SMI (Spooner et al., 2022; De Hert et al., 2011b).
However, little is known about cardiovascular risk screening in primary
care attendees living with a SML. It is surprising, given the importance of
this issue, that previous reviews have not examined the screening rates
for CVD risk factors among people with SMI specifically in primary care.
To address this knowledge gap, we have conducted an up-to-date,
comprehensive scoping review using the Joanna Briggs Institute meth-
odology (Peters et al., 2015; Peters et al., 2020) to identify cardiovas-
cular risk factor screening rates in general or family practice attendees
living with SMI.

2. Methods

This scoping review followed a methodology developed by the
Joanna Briggs Institute and Joanna Briggs Collaborating Centres. The
core steps outlined in the methodology included: (1) defining the review
objective; (2) developing the inclusion criteria; (3) searching studies; (4)
study selection; (5) extracting and charting the results; (6) analysis of
the extracted data; (7) presentation of results; (8) conclusions and im-
plications for research and practice (Peters et al., 2015; Peters et al.,
2020). This methodology was chosen as it aligns with the PRISMA-ScR
(Preferred Reporting Items for Systematic Reviews and Meta-Analyses
Extension for Scoping Reviews) checklist for transparent reporting of a
scoping review (Tricco et al., 2018; Peters et al., 2020).

2.1. Eligibility criteria

Studies meeting the eligibility criteria shown in Table 1 were
included in the scoping review. Primary care settings were limited to
“family or general practices” to allow the clearest picture of primary
care screening as these settings are central to the primary healthcare
systems across the UK, Europe, Canada, New Zealand and Australia in
which primary and secondary responses can be clearly delineated
(Hashim, 2016; The King's Fund, 2011).
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Table 1
Inclusion and exclusion criteria.
Criteria Inclusion Exclusion
Design Randomised controlled trials, Qualitative studies, historically
cluster randomised controlled controlled studies, interrupted
trials, cohort studies, case- time series studies or research
control studies, cross-sectional studies where CVD screening
studies non-randomised was undertaken for recruitment
controlled trials, controlled or as an intervention
before-and-after studies,
clinical audits, medical record
audits and mixed-methods
studies
Outcome Percentage of screening for or No percentage of screening
assessment of cardiovascular shown for one or more or all
risk factors including but not cardiovascular risk factors, or
limited to blood pressure, percentage of screening for risk
lipids, glucose, smoking status factors of diseases other than
and body mass index CVD
Population Adult general or family Not primary care attendees, or
attendees aged over 18 years people younger than 18 or
old with any type of SMI without SMI
referred to as schizophrenia,
bipolar disorder and other
psychoses including major
depression
Publication Peer-reviewed primary research ~ Conference/meeting abstracts,
type journal articles review articles, news, duplicate
publications, books/book
chapters, research protocols,
case reports, editorials studies
with unavailable full texts or
government and non-
government agency reports
Place All geographical locations None
Publication January 2001 - January 2023 Earlier than 2001
period
Language English Not English
Settings Primary care (general practices Secondary or tertiary care, or

or family practices only)

community care delivered
through outpatients or other
services such as health centres

Abbreviations: CVD, cardiovascular disease; SMI, severe mental illness.

2.2. Identifying literature

A comprehensive, systematic search of peer-reviewed academic

journal articles published between January 2001 and January 2023
from five electronic databases was conducted, including Medline,
Embase (Excerpta Medica database), Web of Science, PsychINFO and
CINAHL (Cumulative Index to Nursing and Allied Health Literature). A
full list of search terms is included in Table 2. Search terms were chosen
to capture as many relevant articles as possible that relate to the four key
topics: SMI, screening, CVD risk and primary care settings (specifically
general or family practices). The type of SMI was not restricted in this
review since we wanted to include all people with SMI as a population

Table 2
Search strategy.

Search terms Topic

schizophrenia or severe mental illness* or psychotic disorder* or ~ SMI
psychos* or bipolar disorder* or bipolar affective disorder* or
bipolar personality disorder* or SMI or schizoaffective
disorder* or antipsych* AND

screen* or assess* AND

cardiovascular disease* or heart disease* or cardiac disease* or
CVD or ischemic heart disease* or ischaemic heart disease* or
absolute cardiovascular disease risk or ACVDR AND

primary adj2 (care or health care or healthcare or medical care
or patient care) OR

(family or general) adj2 (practi*)

Screening
CVD risk

Primary care
settings

Abbreviations: SMI, severe mental illness; CVD, cardiovascular disease.
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group irrespective of specific mental illness diagnoses. Our preferred
terminology would be severe mental ill-health but to identify papers in
the past with this would be limited so the term SMI had to be applied.
Primary prevention or primary preventive care was not included in the
search strategy as it extends beyond screening to include other pre-
ventive care steps such as risk identification, early intervention and
ongoing monitoring of CVD risk which could be a focus of a future re-
view. Next, additional filters including publication type, publication
dates and language were applied for each database. One reviewer (YX)
independently completed the search for eligible articles from the listed
databases. The most recent search was executed on 4 January 2023.

2.3. Data extraction and synthesis

Identified references were imported into Covidence, a web-based
primary screening and data extraction tool (Babineau, 2014). Two re-
viewers (YX and ML) independently screened article titles and abstracts,
followed by a full-text review with conflicts resolved via consensus be-
tween the two reviewers (YX and ML) or arbitration by a third reviewer
(VP). One reviewer further extracted and compiled data from the
included studies in Excel (Microsoft Corporation, 2021). Extracted data
included: study (author, year), country, study design, study group(s),
sample size, age range, mean age, sex (% female), ethnicity, proportion
of people with SMI by the specific type of mental illness, proportion of
the sample using antipsychotics, any comorbidities in people with SMI,
guidelines that were reported to have been followed for screening, CVD
risk factors screened, screening period, frequency of screening, per-
centage of screening in people with SMI, and main findings. After data
extraction, results were discussed with co-authors to establish consis-
tency. The results were then synthesised by identifying study and
participant characteristics and findings related to CVD screening as
common themes across studies.

Internal validity of the reviewed studies was not assessed as this is
outside the parameters of scoping reviews which are designed to provide
an exploratory and descriptive overview of the research evidence
regardless of quality of individual studies (Peters et al., 2015). Risk of
bias assessment within and across included studies is more applicable to
systematic reviews of interventions that can be analytical in nature and
aim to answer a specific research question (Tricco et al., 2018; Peters
et al., 2015). Ethical approval was not required as no human subjects
were involved in this review on published research.

3. Results

A total of 974 studies were identified by the search and imported into
Covidence. After 380 duplicates were removed, 594 studies underwent
title and abstract screening and 548 studies did not meet inclusion
criteria. Full text review was conducted on 47 studies with one study
identified from the reference list of an article. The most common reason
for exclusion was that studies did not report the screening rate(s) for one
or more or all CVD risk factors. After excluding 34 studies due to inel-
igibility, 13 primary research articles were included in this scoping re-
view (Fig. 1).

3.1. Characteristics of studies and participants

Table 3 presents study information and participant characteristics.
Nine of the 13 included studies were conducted in the UK (Osborn et al.,
2011; Hardy et al., 2013; Hardy et al., 2014; Mitchell and Hardy, 2013;
Yeomans et al., 2014; Osborn et al., 2003; McLean et al., 2014; Ratcliffe
et al., 2011; Roberts et al., 2007); one in Canada (O'Neill et al., 2020);
one in Spain (Castillo-Sanchez et al., 2017); one in New Zealand (Keenan
et al., 2020); and one in the Netherlands (Jakobs et al., 2020). These
countries all share similar primary care systems where family physi-
cians, GPs and/or practice nurses deliver usual care. Six studies were
clinical audits (Hardy et al., 2014; Hardy et al., 2013; Keenan et al.,

49
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Fig. 1. PRISMA flow diagram.

2020; Mitchell and Hardy, 2013; Yeomans et al., 2014; Ratcliffe et al.,
2011), four studies were retrospective cohort studies (Osborn et al.,
2011; O'Neill et al., 2020; Castillo-Sanchez et al., 2017; Jakobs et al.,
2020), two studies were cross-sectional studies (McLean et al., 2014;
Osborn et al., 2003) and one study was a case-matched retrospective
chart review (Roberts et al., 2007).

Sample sizes varied greatly, ranging from 117 (Keenan et al., 2020)
t0 2,911,914 people (Mitchell and Hardy, 2013). In most studies, people
with SMI were compared to another group such as people without SMI
(Osborn et al., 2011; O'Neill et al., 2020; Castillo-Sanchez et al., 2017;
Osborn et al., 2003; McLean et al., 2014; Roberts et al., 2007), people
diagnosed with diabetes (Mitchell and Hardy, 2013; Hardy et al., 2013)
or those who had SMI with an additional comorbidity (i.e. CVD or dia-
betes) (Jakobs et al., 2020). From studies that reported participant mean
age (Osborn et al., 2011; Castillo-Sanchez et al., 2017; Keenan et al.,
2020; Jakobs et al., 2020; Roberts et al., 2007) or gender (Osborn et al.,
2011; O'Neill et al., 2020; Castillo-Sanchez et al., 2017; Keenan et al.,
2020; Hardy et al., 2013; Roberts et al., 2007; McLean et al., 2014;
Jakobs et al., 2020), the study samples of people living with SMI were
generally in their 40s or 50s and broadly gender balanced (four studies
reported approximately 50 % female inclusion and four studies reported
lower than 50 % female inclusion, with the lowest proportion being 36
%). The proportion of people by the specific name of SMI differed across
the eight studies that reported it (Osborn et al., 2011; O'Neill et al.,
2020; Castillo-Sanchez et al., 2017; Keenan et al., 2020; Jakobs et al.,
2020; McLean et al., 2014; Roberts et al., 2007; Ratcliffe et al., 2011).
Participants were referred to as people with a specific mental illness in
six studies which included people only with bipolar disorder or schizo-
phrenia (Ratcliffe et al., 2011), or comprised 100 % of individuals with
schizophrenia or schizoaffective disorder (O'Neill et al., 2020; Castillo-
Sanchez et al., 2017; Keenan et al., 2020; Roberts et al., 2007; McLean
et al., 2014). To compare, participants were referred to as people with
SMI as a population group in the remaining seven studies (Osborn et al.,
2011; Jakobs et al., 2020; Hardy et al., 2013; Hardy et al., 2014; Mitchell
and Hardy, 2013; Osborn et al., 2003; Yeomans et al., 2014). Among
these studies, two studies reported the proportion of people by their SMI
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Table 3

Study information and participant characteristics.

Study information

Patient characteristics

Study (first Country Study design Study group(s) Sample size Age range Mean age Sex (% female) Race/ Proportion of Proportion of Any comorbidities
author, Ethnicity people with SMI people with SMI in people with SMI
year) reported by the using

specific name of antipsychotics

mental illness

Castillo- Spain Retrospective Schizophrenia group vs 107712 18+ Schizophrenia: Schizophrenia: Not 100 % Not reported Prevalence at the
Sanchez, cohort study no schizophrenia but (schizophrenia: 43.6; NS-TAD: 36 %; NS-TAD: reported schizophrenia start or end of the
2017 ( taking antipsychotics 4911; NS-TAD: 51.1 control: 44.7 52 %; control: 52 study period: 36.4 %
Castillo- (NS-TAD) group vs 4157; control: % obesity (end), 11.3
Sanchez control group 98644) % hypertension
et al., (start), 8.7 %
2017) diabetes (start), and

19.3 %
dyslipidaemia
(start)

Hardy, UK Retrospective SMI group vs diabetes 2261 (SMI: 386; 16+ Not reported With SMI: 47 %; Not Not reported Not reported Not reported
2013 ( audit group diabetes: 1875) with diabetes: not  reported
Hardy reported
etal.,

2013)

Hardy, UK Before-and- Pre-training year vs 400 people with 16+ Not reported Not reported Not Not reported Not reported Not reported
2014 ( after audit post-training year SMI in the pre- reported
Hardy training or post-
et al., training audit
2014) (groups are

similar)

Jakobs, Netherlands  Retrospective Participants with SMI 1705 (SMI/AP- 18+ 47.7 (SMI/AP- 51.7 % (SMI/AP- Not Overall for people 43.8 (SMI/AP- For the study sample
2020 ( cohort study and/or taking only: 1383; SM1/ only: 44.9; SM1/ only: 52.1 %; reported with SMI: 30.0 % only: 42.1 %; with SMI/AP: 6.6 %
Jakobs antipsychotics without AP + DM: 206; AP + DM: 58.5; SMI/AP + DM: schizophrenia, SMI/AP + DM: chronic obstructive
et al., diabetes or CVD (SM1/ SMI/AP + CVD: SMI/AP + CVD: 53.4 %; SMI/AP 33.0 % affective 56.7 %; SMI/AP pulmonary disease,
2020) AP-only) vs 116) 61.8) + CVD: 44.0 %) psychosis/bipolar + CVD: 41.7 %) 5.8 % alcohol abuse,

participants with SMI1/ disorder and 41.5 % 21.0 % tobacco
AP and diabetes other psychoses abuse and 6.2 %
mellitus (SMI/AP + drug abuse

DM) vs participants

with SMI/AP and a

history of CVD (SM1/

AP + CVD)

Keenan, New Clinical audit People with SMI 117 15+ 48 43 % 53 Maori 100 % 100 % Not reported

2020 ( Zealand receiving antipsychotic (45.3 %) schizophrenia/
Keenan medications and 64 schizoaffective
et al., non-Maori disorder

2020) (54.7 %)

Mclean, UK Cross-sectional SMI group vs no SMI 845228 (with SMI: 35-74 Not reported With SMI: 49 %; Not 100 % Not reported Not reported
2014 ( study group by gender 6581; without without SMI: 51 reported schizophrenia
McLean SMI: 838647) %
et al.,

2014)

Mitchell, UK Retrospective A national sample: SMI 2911914 (diabetes = Diabetes Not reported Not reported Not Not reported Not reported Not reported
2013 ( audit group vs diabetes group: 2488948; group: not reported
Mitchell group SMI group: clear; SMI
and 422966) group:

40+

(continued on next page)
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Table 3 (continued)

Study information

Patient characteristics

Study (first Country Study design Study group(s) Sample size Age range Mean age Sex (% female) Race/ Proportion of Proportion of Any comorbidities
author, Ethnicity people with SMI people with SMI  in people with SMI
year) reported by the using
specific name of antipsychotics
mental illness
Hardy,
2013)

O'Neill, Canada Retrospective SMI group vs no SMI 197309 (with SMI:  40-75 Not reported With SMI: 52 %; Not 100 % Not reported 19 % type II
2020 ( cohort study group 4882; without without SMI: 56 reported schizophrenia diabetes
O'Neill SMI: 192427) %
et al.,

2020)

Osborn, UK Cross-sectional ~ SMI group vs no SMI 495 (with SMI: 30-75 Not reported Not reported Not Not reported 24.7 % (among Not reported
2003 ( study group 182; without SMI: reported people with SMI
Osborn 313) who have
etal., available data
2003) on drugs)

Osborn, UK Retrospective SMI group vs no SMI 114208 (with SMI: 18+ With SMI: 52.1; With SMI: 50 %; Not 37.4% Not reported Not reported
2011 ( cohort study group 18696; without without SMI: without SMI: 53 reported schizophrenia/

Osborn SMI: 95512) 53.2 % schizoaffective

et al., disorder, 24.5 %

2011) bipolar disorder
and 38.1 % other
psychoses

Ratcliffe, UK Clinical audit Participants with SMI 128 Not Not reported Not reported Not 30.4 % bipolar Not reported Not reported
2011 ( reported reported disorder and 69.5 %

Ratcliffe schizophrenia
et al.,
2011)

Roberts, UK Case-matched SMI group vs general 975 (with SMI: 21-64 With SMI: 42.8; With SMI: 42 %; Not 100 % Not reported Not reported
2007 ( retrospective control group vs 195; general general control: general control: reported schizophrenia
Roberts review asthma control group control: 390; 42.6; asthma 42 %; asthma
et al., asthma control: control: 42.8 control: 42 %

2007) 390)

Yeomans, UK Retrospective Whole SMI register vs 5056 (Whole SMI Not Not reported Not reported Not Not reported Not reported Not reported
2014 ( audit SMI register with register: 5056; reported reported
Yeomans template review SMI register with
etal., template review:

2014) 335)

Abbreviations: SMI, severe mental illness.
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diagnosis including schizophrenia/schizoaffective disorder, bipolar
disorder and other psychoses such as major depression, or psychoses not
otherwise specified (Osborn et al., 2011; Jakobs et al., 2020).

3.2. CVD screening rates

Table 4 presents screening information extracted from the included
studies. The frequency of CVD risk factor screening differed across the
reviewed studies as did the cardiovascular risk factors being screened.
Over the study period when screening took place (with a 12-month
period being most common), the frequency of screening ranged from
once (Osborn et al., 2003) to every 15 months (Hardy et al., 2013;
Mitchell and Hardy, 2013) to annually (Osborn et al., 2011; Hardy et al.,
2014; Yeomans et al., 2014) to at least once (O'Neill et al., 2020; Cas-
tillo-Sanchez et al., 2017; Keenan et al., 2020; Ratcliffe et al., 2011;
McLean et al., 2014; Roberts et al., 2007; Jakobs et al., 2020).

The number of screened cardiovascular risk factors ranged from four
in six studies (Osborn et al., 2011; O'Neill et al., 2020; Hardy et al., 2013;
Hardy et al., 2014; Mitchell and Hardy, 2013; Yeomans et al., 2014) to
six in five studies (Keenan et al., 2020; Ratcliffe et al., 2011; Osborn
et al., 2003; McLean et al., 2014; Roberts et al., 2007). Eight studies
reported that risk factors were screened as specified independent heath
checks (Roberts et al., 2007), elements of a comprehensive physical
health check (Hardy et al., 2014; Yeomans et al., 2014; Hardy et al.,
2013; Mitchell and Hardy, 2013), or elements included in the Fra-
mingham Risk Eq. (D'Agostino et al., 2008) to calculate a person's ab-
solute cardiovascular disease risk (ACVDR) (O'Neill et al., 2020; McLean
et al., 2014; Osborn et al., 2003). The other studies reported screening
rates for individual risk factors (Osborn et al., 2011; Keenan et al., 2020;
Castillo-Sanchez et al., 2017; Jakobs et al., 2020; Ratcliffe et al., 2011).
Five CVD risk factors were commonly reported in the reviewed studies.
These were blood pressure, lipid profile for cholesterol, smoking status,
body mass index (BMI) and blood glucose. The CVD screening rate for all
reported risk factors (i.e. a full CVD screen) was reported by seven
studies (O'Neill et al., 2020; Hardy et al., 2013; Hardy et al., 2014;
Mitchell and Hardy, 2013; Yeomans et al., 2014; Keenan et al., 2020;
McLean et al., 2014) with the rate varying considerably across studies,
being as low as 0 % (Keenan et al., 2020) and as high as 75 % for people
with SMI (Mitchell and Hardy, 2013).

Screening rates for each risk factor varied across studies. Lipid profile
and blood pressure were the most commonly screened risk factors,
ranging from 12 % (Roberts et al., 2007) to 78 % (Castillo-Sanchez et al.,
2017) for lipids, and 56 % (Roberts et al., 2007) to 94 % (McLean et al.,
2014) for blood pressure. Among the five single and common risk factors
listed above, the average percentage of screening in people with SMI was
highest for blood pressure (74 %) (O'Neill et al., 2020; Castillo-Sanchez
et al., 2017; Hardy et al., 2013; Hardy et al., 2014; Keenan et al., 2020;
Mitchell and Hardy, 2013; Yeomans et al., 2014; Ratcliffe et al., 2011;
McLean et al., 2014; Roberts et al., 2007) and lowest for blood glucose
(50 %) (Hardy et al., 2014; Hardy et al., 2013; Keenan et al., 2020;
Mitchell and Hardy, 2013).

One UK study showed that before 2004 when funding incentives for
UK GPs were introduced, people living with SMI were significantly less
likely to have CVD screening compared to those without SMI (Osborn
et al., 2011). However, three years after the funding incentives were
introduced, screening rates for most risk factors were similar (approxi-
mate average rates for BMI: 32 %; cholesterol: 18 %; glucose: 24 %)
between the two groups under 60 years old (Osborn et al., 2011). One
UK study demonstrated no association between being diagnosed with
SMI and participation in CVD risk screening, with an average partici-
pation rate of 45 % for the study sample (i.e. alow overall CVD screening
rate) (Osborn et al., 2003). One study demonstrated that people living
with SMI were equally likely to receive a full CVD screen (risk factors
indicated in Table 4) compared to those without SMI, but screening rates
were lower than 50 % (O'Neill et al., 2020). One study showed similar
CVD screening rates between people with and without SMI for most
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individual risk factors (with rates varying across the risk factors) (Rob-
erts et al., 2007) while another indicated that people living with SMI had
more complete documentation of most cardiovascular risk factors
compared to those without SMI (O'Neill et al., 2020). A Spanish study
found that people living with schizophrenia were more frequently
screened for dyslipidaemia and diabetes, less for smoking and equally
for obesity and hypertension compared to those without schizophrenia
(Castillo-Sanchez et al., 2017). Two studies that compared a SMI group
to people with diabetes indicated that the percentages of people with
SMI who received screening for each CVD risk factor and across all CVD
risk factors were significantly lower than those of the diabetic group
(Hardy et al., 2013; Mitchell and Hardy, 2013). One study from the
Netherlands demonstrated that the group with SMI and/or receiving
antipsychotics only was less likely to be screened for most or all CVD risk
factors compared to the group who had SMI and/or receiving antipsy-
chotics, and an additional comorbid diagnosis of CVD or diabetes
(Jakobs et al., 2020).

In addition to outcomes comparing CVD screening rates between
groups, one study suggested that practices where more GPs were inter-
ested in physical and mental health and a higher quality GP care was
provided might enhance the chance of CVD screening in primary care
attendees (Ratcliffe et al., 2011). Three studies demonstrated that new
public health interventions carried out by the government and health
professionals about CVD screening in people living with SMI resulted in
increased screening rates of cardiovascular risk factors (Hardy et al.,
2014; Yeomans et al., 2014; Osborn et al.,, 2011). These included
training practice nurses in CVD prevention (Hardy et al., 2014), the use
of a computer-based physical health screening template in primary care
(Yeomans et al., 2014) and the introduction of Quality and Outcomes
Framework policy in the UK in 2004 (Osborn et al., 2011), a contract
through which GPs receive financial incentives for the care of people
with long-term conditions, including screening for CVD risk factors for
people living with SMI (Osborn et al., 2011; Mitchell and Hardy, 2013;
Yeomans et al., 2014; McLean et al., 2014; Hardy et al., 2014; Hardy
et al., 2013; Ratcliffe et al., 2011).

4. Discussion
4.1. Summary and interpretation of the findings

This scoping review has identified that cardiovascular screening
rates for people living with severe mental ill-health in primary care have
historically been, and continue to be, lower than would be considered
best practice. The findings indicate that CVD screening rates must be
improved in primary care for people with SMI. Although some studies
demonstrated that people with SMI had similar or even higher screening
rates than the general population (Castillo-Sanchez et al., 2017; O'Neill
et al., 2020; Osborn et al., 2011; Roberts et al., 2007), these screening
rates are lower than would be indicated by the outsized impact of CVD
on early mortality for people with SMI. This issue persists across years
and is especially evident for the administration of a full screen of CVD
risk factors with screening rates below 30 % in this population (Hardy
et al., 2013; Hardy et al., 2014; Keenan et al., 2020; McLean et al.,
2014). The primary-care-focused results reported in this study are
consistent with findings from a previous scoping review examining CVD
screening rates in people with SMI across all health settings in the US
(Baller et al., 2015).

Our results showed that lipid profile and blood pressure were the
most screened cardiovascular risk factors for people living with SMI.
Among the five common risk factors screened in the included studies,
blood pressure (measured by ten studies) had the highest average
screening rate (O'Neill et al., 2020; Castillo-Sanchez et al., 2017; Hardy
et al., 2013; Hardy et al., 2014; Keenan et al., 2020; Mitchell and Hardy,
2013; Yeomans et al., 2014; Ratcliffe et al., 2011; McLean et al., 2014;
Roberts et al., 2007). Overall, screening rates for individual CVD risk
factors were lower than recommended in Australian, American and the
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Screening rates for CVD risk factors.
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Guidelines followed
for screening

Study (first
author, year)

CVD risk factors screened

Screening period

Frequency of
screening

Percentage of screening in
people with SMI

Main findings

Castillo- Not specified

Sanchez,
2017 (
Castillo-
Sanchez
et al.,

2017)

Hardy, 2013 CVD and diabetes in
(Hardy people with SMI
etal., position statement
2013) from the EPA; NICE

Hardy, 2014 Guidelines suggested

(Hardy in the article named
et al., ‘metabolic syndrome
2014) in people with

schizophrenia: a
review’; NICE

Jakobs, 2020  Dutch guidelines for

(Jakobs family practitioners
et al.,
2020)

Keenan, Royal Australian and
2020 ( New Zealand College
Keenan of Psychiatrists
et al., (RANZCP) and Best
2020) Practice Advisory

Centre (BPAC)
guidelines

Mclean, Joint British Societies'
2014 ( guidelines on
McLean prevention of
et al., cardiovascular disease
2014) in clinical practice

(i) tobacco use (ii) obesity
(iii) hypertension (iv)
diabetes (v) dyslipidaemia

(i) BMI (ii) blood pressure
(iii) serum cholesterol (iv)
blood glucose

(i) BMI (ii) blood pressure
(iii) serum cholesterol (iv)
blood glucose

Screening was divided in
three levels: (i) adequate:
BMI, smoking status,
blood pressure, glucose
and cholesterol/HDL ratio
were all recorded; (ii)
moderate: BMI, smoking
status and blood pressure
were all recorded; (iii)
insufficient: if the previous
two requirements were
not met

(i) patient weight (ii)
waist circumference (iii)
blood pressure (iv) fasting
plasma glucose (v) fasting
lipid profiles (vi) complete
blood count

(i) age (ii) sex (iii) SBP (iv)
smoking status (v)
diabetes (vi) total
cholesterol

2006-2011

September
2009-August 2010

Pre-training:
September
2009-August 2010;
post-training:
September
2010-August 2011

January
2013-December 2014

1 April 2016-31
March 2017

NA

53

At least once

Every 15 months

Annually

At least once for
yearly assessment
of cardiovascular
risk

At least once

At least once

44 % for smoking, 39 % for
obesity, 81 % for
hypertension, 80 % for
diabetes and 78 %
dyslipidaemia

21 % for all four risk
factors, 48 % for BMI, 63 %
for blood pressure, 37 %
for serum cholesterol and
35 % for blood glucose

Pre-training: 20 % for all
four risk factors, 47 % for
BMI, 61 % for blood
pressure, 36 % for serum
cholesterol and 31 % for
blood glucose; post-
training: 23 % for all four
risk factors, 55 % for BMI,
75 % for blood pressure,
44 % for serum cholesterol
and 45 % for blood glucose

SMI/AP-only group: 90.2
% “insufficient”, 1.4 %
“moderate” and 8.5 %
“adequate”; SMI/AP + DM
group: 29.6 %
“insufficient”, 1.9 %
“moderate” and 68.4 %
“adequate”; SMI/AP +
CVD group: 68.1 %
“insufficient”, 5.2 %
“moderate” and 26.7 %
“adequate”

None were fully screened.
82 % for patient weight, 3
% for waist circumference,
85 % for blood pressure,
70 % for fasting plasma
glucose, 66 % for fasting
lipid profiles, 68 % for
complete blood count

29.5 % for all eight risk
factors, 100 % for age, sex
and diagnosis of diabetes,
96.7 % for smoking, 94.1 %
for SBP and 29.8 % for
total cholesterol

People with schizophrenia
were screened more
frequently for diabetes and
dyslipidaemia and less
frequently for tobacco use
than the control group. For
obesity and hypertension,
the odds of screening for
both groups were equal.
Only 81 out of 386 people
(21 %) with SMI had a full
CVD screen. People with
SMI were far less likely to
be screened for each
cardiovascular risk factor
and to receive a full CVD
screen than those with
diabetes. On average, each
individual with SMI
received screening for
fewer than two
cardiovascular risk factors
(from a possible four).
After the practice nurse
training, the screening
rates of each CVD risk
factor in a health check
significantly increased for
people with SMI. People
with SMI had 1.43, 1.22,
1.23 and 1.18 times higher
chance of receiving
screening for glucose,
blood pressure, serum
cholesterol and BMI
respectively, after the
practice nurse training.
Although training
increased the percentage of
screening for all four risk
factors, the result was not
significant.

The SMI/AP + DM or SMI/
AP + CVD group was
significantly more likely to
receive moderate or
adequate CVD screening
compared to the SMI/AP-
only group, with odds
ratios being 21.8 (95 % CI:
15.4-30.8) and 4.3 (95 %
CI: 2.8-6.6) respectively.

None of the 117 people
with SMI were fully
screened for all
cardiovascular risk factors.
Approximately two-thirds
of the patients were
screened for blood glucose,
lipids, blood pressure,
complete blood count and
patient weight. However,
less than 5 % of the
patients had waist
circumference recorded.
According to the summary
statistics, overall both men
and women with SMI were
more likely to have all risk
factors and individual risk
factors including smoking

(continued on next page)
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Study (first
author, year)

Guidelines followed
for screening

CVD risk factors screened

Screening period Frequency of

screening

Percentage of screening in
people with SMI

Main findings

Mitchell,
2013 (
Mitchell
and Hardy,
2013)

O'Neill, 2020
(O'Neill
et al.,
2020)

Osborn,
2003 (
Osborn
et al.,
2003)

Osborn,
2011 (
Osborn
et al.,
2011)

Ratcliffe,
2011 (
Ratcliffe
et al.,
2011)

the Quality and
Outcomes Framework
standards

Several Canadian
guidelines for
management and
prevention of CVD

NICE

Not specified

NICE

(i) BMI (ii) blood pressure
(iii) cholesterol (iv) blood
glucose

(i) smoking status (ii) SBP
(iii) total cholesterol (iv)
HDL cholesterol

(i) age (ii) sex (iii)
smoking status (iv)
diabetes (v) blood
pressure (vi) cholesterol
concentrations

(i) systolic and/or
diastolic blood pressure
(ii) BMI (iii) serum glucose
(random or fasting) (iv)
serum cholesterol

(i) blood pressure (ii) BMI
(iii) smoking history (iv)
alcohol consumption
history (v) non-fasting
total cholesterol (vi)
diabetes

For diabetes group:
2010-2011; for SMI
group: 2011-2012

Every 15 months

1 April 2016-31 At least once

March 2018
NA Once
2000-2007 Annually

In the previous 15 At least once
months when the

study takes place

54

75 % for all four risk
factors, 84 % for blood
pressure, 80 % for BMI, 72
% for cholesterol and 65 %
for blood glucose

45 % for all four risk
factors, 62 % for HDL
cholesterol, 61 % for total
cholesterol, 75 % for SBP
and 80 % for smoking
status

41.2 % for participation in
assessment of
cardiovascular risk (with
the number or type of risk
factors screened for each
person not reported,
however)

Percentages were plotted
on the graph for each year
between 2000 and 2007
based on sex and age, with
annual screening rates
increasing for all four risk
factors for both sexes and
age groups

90 % for smoking history,
52 % for alcohol
consumption history, 68 %
for blood pressure, 54 %
for BMI, 45 % for
cholesterol and 41 % for
diabetes

status, SBP and total
cholesterol recorded
compared to the gender-
specific controls. However,
statistical analyses were
not used to compare the
two groups.

The percentages of patients
who received screening for
each CVD risk factor and
across all four CVD risk
factors were significantly
higher among patients
with diabetes than among
those with SMI.

The screening rate for each
cardiovascular risk factor
except smoking status was
significantly higher for
people with schizophrenia
compared to those without
schizophrenia. Overall,
people with schizophrenia
did not have decreased
adjusted odds for a full
CVD screen compared to
those without SMI (95 % CI
for the population OR
including 1).

Being diagnosed with SMI
was not significantly
associated with
participation in CVD risk
screening after adjusting
for age, sex, practice, and
SBP. People with SMI
consulted their general
practitioner more often
than those without SMI in
the previous year.

Before introducing
financial incentives for
general practitioners in
2004, compared to those
without SMI, people with
SMI are less likely to be
screened for
cardiovascular risk factors.
In 2007 people with SMI
under 60 were equally
likely to be screened for all
cardiovascular risk factors
except blood pressure (all
95 % ClIs for the population
incidence rate ratios for
being screened including
1). However, those with
SMI over 60 remain
significantly less likely to
be screened.

From two general
practices, people with
schizophrenia were more
likely to have a diabetes
screen but were equally
likely to be screened for
other risk factors than
people with bipolar
disorder. People with
mental illness from general
practice A were more likely
to have their smoking
history, alcohol
consumption history,
blood pressure and BMI

(continued on next page)
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Guidelines followed CVD risk factors screened

for screening

Study (first
author, year)

Screening period

Frequency of

screening

Percentage of screening in
people with SMI

Main findings

Roberts, Not specified (i) blood pressure (ii) 1 April 1996-31
2007 ( weight (iii) cholesterol March 1999
Roberts (iv) smoking status (v)
et al., alcohol consumption (vi)

2007) family history of heart
disease

Yeomans, NICE (i) SBP (ii) BMI (iii) HDL: 1 July 2012-1 July
2014 ( cholesterol ratio (iv) 2013
Yeomans smoking status
et al.,

2014)

At least once

Annually

55.9 % for blood pressure,
39.5 % for weight, 12.3 %
for cholesterol, 47.7 % for
smoking status, 37.4 % for
alcohol intake and 29.7 %
for family history

32 % for all four risk
factors, 75 % for SBP, 71 %
for BMI, 45 % for HDL:
cholesterol ratio and 72 %
for smoking status

recorded compared to
people with mental illness
from general practice B.
This may be due to a
presence of more general
practitioners interested in
physical and mental health
and a higher quality
healthcare provided in
practice A, and more
frequent visits to general
practices in patients
registered with practice A.
After adjusting for
potential confounders,
people with SMI were
significantly less likely to
be assessed for blood
pressure and cholesterol
compared to general
controls, and for blood
pressure and smoking
status compared to asthma
controls. However,
screening rates for most
risk factors were equal
between people with SMI
and general controls or
asthma controls (95 % Cls
for the population ORs
including 1).

Only 32 % of patients on
the whole SMI register
received an annual health
check that includes
metabolic screening. Use of

the annual physical health
screening template was
significantly associated
with an increased in the
proportion of patients
having individual
measures recorded, which
were 97 %, 91 %, 76 % and
92 % for SBP, BMI, HDL:
cholesterol ratio and
smoking status,
respectively.

Abbreviations: BMI, body mass index; CI, confidence interval; CVD, cardiovascular disease; EPA, European Psychiatric Association; HDL, high-density lipoprotein;
MDD, major depressive disorder; NICE, National Institute for Health and Clinical Excellence; OR, odds ratio; SBP, systolic blood pressure; SMI, severe mental illness.

UK guidelines for clinical care for antipsychotic users or people with
SMI. These guidelines suggest regular (e.g. four, eight and twelve weeks
after antipsychotic medications are commenced) and annual systematic
monitoring of cardiovascular risk factors for antipsychotic users or
people living with SMI (Clark, 2004; Galletly et al., 2016; NICE (Na-
tional Institute for Health and Clinical Excellence), 2014b). While the
scoping review did not determine if follow up care and monitoring were
completed as well as screening, existing evidence suggests that ongoing
cardiac care will be sub-optimal (Mitchell and Lord, 2010).

Current screening and treatment algorithms for cardiovascular dis-
ease make it likely that increased age and the presence of any comor-
bidities should lead to increased CVD screening rates for people with
SMI (Hardy et al., 2013; Keenan et al., 2020; Ritchie and Muldoon, 2017;
Jakobs et al., 2020). A previous cross-sectional study supported this
possibility by showing that both increased age and a history of metabolic
conditions were significantly associated with receiving a full CVD screen
in participants with SMI (Black and Held, 2017). These risk factors are
key components required for population-level CVD screening outcomes
(NICE, 2014a; United States Preventive Services Task Force, 2018;
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National Vascular Disease Prevention Alliance, 2012) and risk estima-
tion models such as the Framingham Risk Equation and its Australian
equivalent to determine ACVDR (Lalor et al., 2012). However, the
weighting for age in CVD screening guidelines (NICE, 2014a) and
models of ACVDR for the general population (Berry et al., 2007) may not
accurately represent the true CVD risk in people with SMI. People
experience increased risk at younger ages, have additional car-
diometabolic risk arising from taking antipsychotic medication or have
severe multimorbidity (Foley et al., 2013).

It is important to consider that the age when CVD risk becomes
clinically relevant using risk calculations such as the Framingham Risk
Equation is the time when people with SMI are currently losing their
lives (Chew-Graham et al., 2021; National Vascular Disease Prevention
Alliance, 2012). Population-based ACVDR calculations can underesti-
mate true CVD risk in people with SMI by about one-third in men and
two-thirds in women (Cunningham et al., 2019). There is an urgent need
to develop screening guidelines and validated CVD risk prediction tools
to identify more accurate CVD risk specifically for people with SMI.
These guidelines and tools need to recognise the increased CVD risk that
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occurs at a younger age for people with SMI compared to the general
population (Osborn et al., 2015) which is an issue that needs to become
more widely known in the general community and across healthcare
settings to effect change.

CVD screening rates may be higher in people with SMI who are using
antipsychotics compared to those who are not (Morrato et al., 2011;
Jakobs et al., 2020), which may be due to more intensive screening
programmes created for people with SMI using antipsychotics (Castillo-
Sanchez et al., 2017). An alternative explanation is that people pre-
scribed antipsychotics may be more readily identifiable in primary
health care records, and thus more likely to be screened than those not
using antipsychotics among people with SMI as diagnostic information is
often poorly recorded in electronic medical records or only included
within text notes (Hardy et al., 2013; Hardy et al., 2014; Spooner et al.,
2022).

The introduction and implementation of national CVD screening
guidelines likely influences the variations in screening rates reported in
the included studies. National guidelines or financial incentives for CVD
screening, such as the UK Quality and Outcomes Framework, appeared
to increase the CVD screening rates for a full CVD screen and for specific
risk factors including blood pressure, glucose, BMI and lipid profile in
people with SMI (Osborn et al., 2011; Mitchell and Hardy, 2013; McLean
et al., 2014; Hardy et al., 2014). The results presented here suggest
however that guidelines may not be routinely followed (O'Neill et al.,
2020; Yeomans et al., 2014; Keenan et al., 2020). Implementation of
CVD screening guidelines could be optimised through a co-design
approach that incorporates the needs and perspectives of primary care
clinicians and people with SMI (Tindall et al., 2021).

Other possible explanations exist for the high degree of variability in
CVD screening rates across studies. Studies reporting CVD screening
rates over a long study period could capture more frequent screening
events although the annual screening rate could remain low. Further-
more, people who attend primary care more frequently could have a
higher chance of being screened for CVD, and may represent a distinct
sub-population of people with SMI who are better supported than those
who are more socially isolated or are disengaged from primary care
(Black and Held, 2017; O'Neill et al., 2020; Jakobs et al., 2020; Ratcliffe
et al., 2011).

Based on our search, there remains a paucity of literature about as-
sessments of ACVDR in people who live with severe mental ill-health
and attend primary care and evidence suggests that screening rates are
lower than is warranted. The reasons for this under-screening are
complex. There may be diagnostic overshadowing, where physical
health care needs are overshadowed by the mental illnesspeople have
complex multimorbidity and primary care is a time and resource pres-
sured environment. Another explanation could reflect implicit or
explicit stigma from clinicians who may view people with severe mental
ill-health as too difficult to treat (Nielsen et al., 2021; Mitchell et al.,
2009; Palmer et al., 2018; Launders et al., 2022). Offering focused
training programs on conducting CVD screening to primary care teams
has been shown to raise the confidence of performing the screening in
people living with SMI (Hardy et al., 2014). Additionally, enhancing the
understanding and expanding the knowledge of health workers in pri-
mary care about experiences of mental ill-health may improve the at-
titudes towards people with SMI, reduce stigma and further increase
access to health care (Nielsen et al., 2021). Further, educating the
general population about the early mortality due to CVD experienced by
people with SMI (Correll et al., 2017; Lambert et al., 2022) may inspire a
positive change in CVD screening for people with SMI.

It is important to develop literacy and shared understandings around
how poor physical health is experienced by people with SMI for both
health professionals and people living with SMI. Working in partnership
with people living with SMI in the design, development and imple-
mentation of person-centred guidelines, co-designed assessment tools
and models of care with clear pathways that are tailored to this group is
likely to improve CVD screening rates and health outcomes including
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experiences of care (Palmer et al., 2021; Palmer et al., 2018). This may
help address structural inequities in provision of high-quality care be-
tween people with SMI and the general population, and also increase the
comfort and confidence of people living with SMI to request physical
health checks (including CVD screening) (Hardy et al., 2014; Nielsen
etal., 2021; Hardy et al., 2013). We are currently undertaking a study of
an assertive cardiac intervention co-designed by people with SMI, a
multidisciplinary team of clinicians and mental health researchers to
reduce the 5-year ACVDR in people with SMI in the primary care setting
(Lewis et al., 2020).

4.2. Strengths and limitations

As far as we are aware, this is the first comprehensive scoping review
to determine CVD risk screening rates in adults living with SMI
attending primary care. We adopted a broad approach to CVD screening
in our search terms and investigated CVD screening in a range of SMI
across multiple databases. We included three studies that had younger
participants alongside their adult participants (Hardy et al., 2013; Hardy
et al., 2014; Keenan et al., 2020) and two studies that did not report the
age of the sample (Yeomans et al., 2014; Ratcliffe et al., 2011) because
these studies were otherwise eligible. Several limitations to the work
exist. First, the review inclusion criteria only allowed studies reporting
screening rates for risk factors in a broad context of CVD risk, and not as
stand-alone factors. This is because we aimed to understand how
screening practices were undertaken to determine ACVDR based on
multiple risk factors (D'Agostino et al., 2008; National Vascular Disease
Prevention Alliance, 2012). It is possible that targeted work examining
individual cardiovascular risk factors would yield different screening
rates to those reported here, but that was beyond our current research
focus. Second, our findings were drawn from the healthcare systems that
are similar, in which the earliest point of CVD assessment in primary
care can more easily be determined. Therefore, these results may not be
generalisable to the US where primary and secondary care are often
integrated or overlapping to meet the needs of people with SMI (Ram-
anuyj et al., 2018; Pomerantz and Sayers, 2010; Leung et al., 2019), and
developing countries where the first contact for accessing mental health
care occurs in non-primary care settings including traditional and reli-
gious healers, mental health practitioners including psychiatrists, or
general or psychiatric hospitals(Rathod et al., 2017; Lilford et al., 2020).
Existing evidence suggests that our findings are similar to those in the US
(Baller et al., 2015) and global settings (Solmi et al., 2021). Third, most
of the included studies were published over five years ago and the
outcomes may have limited application in the development of person-
centred preventive care approaches for people with SMI in primary
care settings today. Finally, we only included published, English lan-
guage studies, so publication or language bias may exist in our results.
However, the impact of these limitations would likely be small as the
study outcomes reflect the limited existing work examining CVD
screening in people with SMI (Baller et al., 2015).

5. Conclusion

CVD screening rates varied considerably in primary care attendees
with SMI, with the type and number of cardiovascular risk factors
screened for differing between studies. Of the seven studies that
included screening rates for all cardiovascular risk factors, most re-
ported that less than 50 % of the sample with SMI received a full CVD
screen. Screening is an important first step to best practice preventive
care, and it appears that current government and health care policies
and guidelines are not improving CVD screening rates in people with
SMI. Therefore, efforts to improve screening and preventive care must
be an urgent priority. There is a need to co-design SMI-specific guide-
lines and care pathways for CVD screening with people who have lived-
experience of ongoing distress and SMI that are accompanied by a tar-
geted implementation strategy to enhance their uptake and adherence in
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primary care. It is similarly important to develop risk estimation cal-
culators and supportive preventive care tools that reflect the elevated
CVD risk experienced by people living with SMI. These tools will need to
encompass a broader range of SMI-specific CVD risk factors such as
antipsychotic medications, socioeconomic status, access barriers due to
financial stress, social isolation, and the impact of stigma from
clinicians.

It is overwhelmingly clear that health-related risk factors are com-
pounded by social determinants and other issues experienced by people
living with SMI. Future randomised controlled trials of people living
with SMI in primary care settings could be conducted to determine the
effectiveness of co-designed guidelines and co-created assessment tools
in CVD screening. Training programs about CVD screening in people
with SMI are also needed to increase the screening rates. These can be
matched with preventive care which can lead to better responses to
cardiovascular risk and improve their overall health and wellbeing
outcomes.
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