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Abstract

Cardiovascular risk was evaluated in patients admitted to rural inpatient psychiatric services over 

a one-year period in a sparsely populated region of the United Kingdom. Care records were 

analysed for risk factor recording, and cardiovascular risk estimated using the QRISK3 calculator, 

which estimates 10-year risk of myocardial infarction or stroke. Of eligible patients, risk factor 

recording as part of routine care was completed in 86% of possible QRISK3 inputs, enabling 

QIRSK3 estimation in all eligible patients. QRISK3 for this group was significantly raised relative 

to an age, sex and ethnicity-matched population, and high risk of cardiovascular disease (QRISK3 

score >10%) was detected in 28% of patients. The results demonstrate that there is significant 

unmet need in rural patients for cardiovascular risk reduction that could be identified as part 

of routine care. An opportunity exists to integrate mental and physical healthcare by routinely 

assessing cardiovascular risk in rural psychiatric inpatients. Resources and training are needed to 

produce this risk information and act on it.
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1 Introduction

Patients with serious mental illness (SMI) such as schizophrenia and bipolar affective 

disorder die 15-20 years earlier than the general population (Hayes et al., 2017; John 

et al., 2018; Nielsen et al., 2021); the leading cause is cardiovascular mortality (Mwebe 

and Roberts, 2019; McGuinness and Follan, 2016). This is due to genetic, behavioural, 

socioeconomic, and service organisational factors (McGuinness and Follan, 2016; Mwebe 

et al., 2020; Ringen et al., 2014), in addition to increased risk from atypical antipsychotics 

prescribed to most patients (Marston et al., 2014; Nash et al., 2021). Modifiable factors 

account for approximately two-thirds of the attributable risk fraction for this population 

(Ashworth et al., 2017). SMI patients are often admitted as inpatients for prolonged periods, 

providing unique opportunities to ameliorate these cardiovascular risks (Hawes et al., 2021; 

Daumit et al., 2020). Improving the physical health of people living with SMI is a priority 

for United Kingdom (UK) Governments but many barriers exist to integrate care between 

primary and secondary care services, including removal of the monitoring of cholesterol and 

diabetic indicators for patients on the SMI register in UK primary care contracts (Ashworth 

et al., 2017). Rural patients are particularly at risk of failure of integrated preventive care if 

this work is left to primary care services, due to poor transportation links in rural areas and 

distances to see health care professionals; those with serious mental illness are thought to be 

particularly at risk in the rural population (Nicholson, 2008).

Quantifiable estimation of cardiovascular risk is facilitated by online calculators that 

produce a risk score from commonly recorded variables. QRISK3 is recommended by the 

UK National Health Service (NHS) as a validated cardiovascular risk tool, and the National 

Institute for health and Care Excellence (NICE) recommends consideration of lipid-lowering 

therapy for anyone with a ‘high’ risk score >10% (Hippisley-Cox et al., 2017). QRISK3 

calculates the 10-year risk of experiencing a myocardial infarction or stroke for the average 

individual with the given input characteristics, using up to twenty-two risk factors. QRISK3 

estimation allows shared decision-making to address modifiable risk factors, including 

behaviour change (e.g., smoking cessation) and pharmacological intervention to reduce 

physiological risks, such as commencing lipid-lowering therapy, or changing antipsychotic 

to reduce risk.

In this preliminary study, we evaluate QRISK3 input data completeness for rural patients 

admitted to inpatient services to have their cardiovascular risk assessed, informing 

interventions as needed and to guide future rural psychiatric research into integrated care.
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2 Methods

2.1 Setting

Patients admitted to psychiatric adult inpatient facilities for Powys Health Board from 

May 1st’ 2021, to April 30, 2022. This serves a rural population of 133,000 people with 

low population density (25 persons per square kilometre) and relatively poor transport 

infrastructure relative to most other Western European countries. General adult psychiatry 

services in the health board provide both community and inpatient care to individuals aged 

18-65 years old.

2.2 Record analysis and selection criteria

Records were analysed for demographic information (age, sex, ethnicity, postcode) and 

whether admission was voluntary or via detention under the Mental Health Act (1983) 

(MHA). QRISK3 data were extracted from clinical records, including mental health 

diagnosis on discharge, and whether any family or past medical history of physical health 

disease was noted that affects QRISK3 calculation, including any pre-existing cardiovascular 

disease. The admission pathway requests a GP summary for the patient, which was analysed 

for any current investigation data, and if recorded in the prior 12 months, used for the 

QRISK3 calculation. Current medications, mental health diagnosis, and physical health 

parameters recorded during admission including smoking status, weight, height, body mass 

index (BMI), admission blood pressure, and blood investigations relevant to physical health 

outcomes (Total Cholesterol/High Density Lipoprotein (TC:HDL) ratio, HBA1c) were 

extracted. We did not attempt to calculate standard deviations for at least two blood pressure 

readings (an option in the QRISK3 calculator) as this did not represent a practical option 

for most care contexts – the data are not commonly available. Thus, an estimate of the 

number of twenty-one possible QRISK3 risk factors were derived. Where a parameter was 

missing or not recorded that would affect QRISK3 calculation, (e.g., a record of family 

history of early cardiovascular disease, such as a myocardial infarction or angina before 

the age of 60), this was omitted from QRISK3 calculation, or the assumed lowest risk 

profile selected where not recorded (e.g., ‘never smoked’). Where smoking status was only 

recorded as ‘YES’ or ‘NO’, rather than categorised as ‘never-, ex-, light-, moderate- or 

heavy-smoker’ as QRISK3 requires as a mandatory factor for calculation, those recorded 

‘YES’ were assigned a ‘moderate smoking (10-19 cigarettes a day)’ status, and if ‘NO’ 

assigned a ‘never smoked’ status. A study of smoking rates in psychiatric inpatients in a 

rural area of Scotland (Kelly and McCreadie, 1999) suggest that up to 58 per cent smoke, 

and around 68 per cent are heavy smokers (>20 cigarettes per day); this method to address 

missing or incomplete smoking risk factor record was thus felt a reasonable assumption 

for calculation purposes, ensuring the QRISK3 calculations would be the lowest possible 

risk estimation in non-smoking cases, and a pragmatic estimate of cigarette consumption in 

smoking patients if not recorded in more detail. The number of missing QRISK3 variables 

for each patient were recorded, and all results also analysed by sex and MHA status.

Patients were excluded from analysis if they were outside the age range (25-84 years) 

that QRISK3 provides estimates for. If a patient had an admission duration of 5 days 

or less, they were also excluded from analysis, as this was felt insufficient time to have 
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appropriate work-up and intervention, including blood tests, record retrieval and staff time to 

discuss cardiovascular risk with the patient pragmatically. Patients with known pre-existing 

cardiovascular disease were also excluded, as QRISK3 is a primary prevention calculator 

and is not validated for secondary prevention or risk estimate. We also recorded if the 

patient had an estimate of HBA1c to assess potential diabetic risk, and to confirm recorded 

diabetic status for the calculation. Where individuals had multiple admissions during the 

study period, we used the highest QRISK3 score from one admission for summary analysis. 

The QRISK3 calculator has the added benefit of calculating the cardiovascular risk of a 

similar patient with the same age, sex and ethnicity matched status, assuming a body mass 

index of 25 kg/m2, a systolic blood pressure of 125 mmHg, a TC:HDL ratio of 4.0 and 

no adverse clinical indicators. Thus, each patient ‘case’ has their own internal ‘control’, 

allowing estimation of relative risk for each patient (Hippisley-Cox et al., 2017).

2.3 Statistical methods

Statistical analysis was performed using IBM SPSS for Windows (version 28). For two-by-

two binary variable contrasts a two-sided Fisher exact P is given. For continuous variables 

with approximately symmetrical distributions, means are compared with a two-tailed 

Student’s t-test. A significant difference was assumed if P < 0.05. Results are presented 

as main effect with a 95% confidence interval where possible.

2.4 Ethical approval

As an evaluation of routinely collected patient records, ethical and governance approval was 

granted by Powys Teaching Health Board Research and Development (R&D) directorate 

approvals committee (approvals recommendation: PTHB-21). The approval committee did 

not deem consent was required for this service evaluation of anonymised patient records for 

service improvement purposes.

3 Results

3.1 Admissions analysis, assessment of QRISK3 variable recording and individual 
QRISK3 score calculation

There were 168 separate admission events in the study period; clinical records for four 

events were unobtainable, and four events were readmission to the unit following an interim 

transfer to a psychiatric intensive care unit, so counted as a single admission. Of the 

160 admissions reviewed, 62 were admissions that were ≤ 5 days, 18 admissions were 

below the age threshold for QRISK3 (<25 years), and 5 admissions were for patients 

with known cardiovascular disease; these 85 events were excluded from QRISK3 variable 

capture analysis. Seventy-five admission events were thus eligible for QRISK3 variable data 

capture assessment, and fifty-seven individual patients had a QRISK3 estimation undertaken 

(sixteen patients had two eligible admissions, and two patients had three eligible admissions 

during the study period; the highest QRISK3 score was used where a patient had multiple 

admissions). Each of the 57 patients assessed using the QRISK3 calculation algorithm also 

had their own internal ‘control’ for a healthy age, sex and ethnicity matched patient with 

calculation of the cardiovascular risk, thus creating an additional theoretical sample of 57 

matched healthy controls, allowing an individual and group relative risk to be estimated.
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3.2 Recording of risk variables to enable QRISK3 cardiovascular assessment

Table 1 shows the risk factor capture for the 75 QRISK3 assessments undertaken for each 

admission event. The mean admission event duration was 49 days; mean age was 44.6 years; 

males comprised 48% of admissions; 93% of admissions were ‘White-British’ ethnicity and 

71% of admissions involved detention under the Mental Health Act.

Recording of risk factors to enable a QRISK3 assessment was highly variable and 

depended on the source; many variables are routine data collected during admission 

and had 100% recording (age, sex, ethnicity) and others are collated from GP records 

obtained electronically for each GP practice (past medical history, current medications), 

again allowing in most cases near 100% capture of clinical risk variables. Postcode was 

available for nearly all patients (93%), but a number were of no fixed abode; for these, the 

postcode for the most deprived lower super-output area in the 2019 Welsh Index of Multiple 

Deprivation Index (LL18 1AB) was used as proxy for the calculation, as homeless patients 

are highly deprived. However, a small number of factors were not readily available or rarely 

recorded (e.g., family history of cardiovascular disease <60 years in a first degree relative) 

as this is not often recorded in GP summaries and is not a question routinely asked on 

psychiatric admission proforma; only 3% of admissions had a record of early cardiovascular 

disease in family members. Recording of physical examination findings was also variable: 

body mass index (BMI) was recorded in just over half (55%) of patients. Blood pressure 

was usually obtained during admission (92% recorded). Investigations to assess lipid status 

were completed (or available online in the previous 12 months) for two-thirds of admissions 

(65%) and just over half for HBA1c (56% recorded). Overall, the mean number of missing 

indicators was 2.9 (95% CI 2.6 – 3.3) out of a total possible of twenty-one separate variables 

that could be included in the QRISK3 calculation; thus, on average, 86% of QRISK3 

variables were routinely available to undertake an estimate.

There were no significant differences between sexes for QRISK3 variable recording, despite 

males having longer inpatient admissions than females (difference = 26.9 (2.0 – 51.9) days, 

P = 0.04) and being more likely to be detained under the Mental Health Act (MHA) (86% 

male admissions vs 56% female admissions (difference = 30% (11%-49%), P = 0.006)).

When analysed by MHA status, there were no significant differences in QRISK3 variable 

recording, apart from smoking status recording was lower in voluntary admissions (68% 

recorded) compared with those detained (89% recorded) although the difference was 

borderline (difference = 21% (0%-42%), P = 0.05). Overall, however, there were more 

QRISK3 variables missing during detained than voluntary admission events (difference = 

0.85 (0.11 - 1.60), P = 0.03).

3.3 Estimation of QRISK3 scores for individual patients

Table 2 shows the prevalence or mean values of QRISK3 risk factors for the fifty-seven 

individuals who underwent QRISK3 assessment and their theoretical healthy controls. 

Mean inpatient duration was 52 days; mean age was 43 years; 51% were males; 95% 

white-British ethnicity and 70% were detained under the MHA. Many patients had high 

prevalence of modifiable risk factors: 63% were smokers, 63% had an ICD-10 coding of 

Woodall et al. Page 5

Psychiatry Res Commun. Author manuscript; available in PMC 2023 August 30.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



schizophreniform, bipolar disorder or moderate-severe depressive disorders on discharge 

summary, and 77% were prescribed atypical antipsychotics. Overall, the mean number of 

missing QRISK3 variables was 2.9 (95%CI 2.5 – 3.3) out of a maximum of twenty-one 

variables.

When analysed by sex, there were no significant differences in prevalence or severity of risk 

factors except males had an elevated mean systolic BP compared with females (difference = 

12 (2-23) mmHg, P = 0.03).

When analysed by MHA status, there was no significant difference in prevalence or severity 

of risk factors, except detained patients (73%) were more likely than informal patients (41%) 

to be current smokers (difference = 32% (4%-59%), P = 0.04).

The mean QRISK3 score for inpatients was significantly higher than the ‘healthy person 

control score’ for a comparison group QRISK3 estimates with the same age, sex, and 

ethnicity (difference = 5.0% (3.3 - 6.7%), P < 0.001) reflecting a significantly elevated 

relative risk of cardiovascular disease for the inpatient group (Relative Risk = 3.8 (2.6 – 

5.0)). In more meaningful terms, the mean ‘excess heart age’ (the difference between the 

heart age of the patient and the ‘healthy heart age’ of a healthy individual of similar age, sex, 

and ethnicity) for our sample was 11.0 (8.9 – 13.0) additional years.

When analysed by sex, males had an elevated QRISK3 relative risk compared to females 

(relative risk difference = 2.4 (0.1 – 4.7), P = 0.04) and this was also reflected in the 

increased excess heart age for males compared to females (difference = 4.6 (0.6 – 8.7) years; 

P = 0.02). There were no significant differences in QRISK3 outputs when analysed by MHA 

status.

Despite 28% (18-41%) of patients having a QRISK3 score of high severity (10% or greater), 

and 18% (10-30%) of patients with a QRISK3 score of very high severity (20% of greater), 

only two patients (20%) of this highest severity group were prescribed any lipid lowering 

therapy. There was no significant difference in QRISK3 severity when analysed by sex or by 

MHA status.

4 Conclusions

4.1 What does this study add to integrated care planning for rural psychiatric inpatients?

This preliminary study demonstrates that sufficient data is available to enable staff 

to undertake pragmatic QRISK3 estimates of cardiovascular risk for rural psychiatric 

inpatients to inform on risk reduction interventions; most of these data are readily available 

or obtainable during the routine admission process, and only slight modifications to 

admissions proforma are required to record specific information on family history of early 

cardiovascular disease, and more accurate delineation of smoking quantity, to enable an 

accurate QRISK3 assessment to be undertaken. The evaluation showed that inpatients had 

3.8 times elevated QRISK3 score relative to a standardised healthy matched population, and 

this was significantly increased in males compared to female inpatients. While nearly all 

patients would benefit from education and targeted support about modifiable risk factor 
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reduction (Daumit et al., 2020) (e.g. smoking, weight loss), it was found that of the 

57 eligible patients admitted who underwent assessment, 16 (28%) had a QRISK3 score 

greater than 10%, indicating a discussion about blood pressure and/or cholesterol lowering 

medication is recommended, and 10 (18%) patients had a QRISK3 score of 20% or more, 

indicating an urgent need to address risk factors with an offer of medication, with one 

patient having a QRISK3 score of 31%. This compares with the UK estimate of a high 

QRISK3 score (>10%) of 17.2% and very high QRISK3 score (>20%) in 8.0% of 2.6 

million people in the initial QRISK3 development and validation study (Hippisley-Cox et 

al., 2017). In most cases, those patients with a QRISK3 of greater than 20% were not on 

lipid lowering therapy (only 2/10 (20%) patients) in the highest risk category were on any 

lipid-lowering therapy).

4.2 Limitations of study and proposals for future research

This is a preliminary study, taken from a single regional health service providing care 

to a highly rural UK population, so caution is needed in extrapolation to other settings, 

but as a proof of concept to drive service development, and to act as a pilot study to 

support future rural psychiatric research, it demonstrates that sufficient data is available 

to undertake cardiovascular risk assessments by rural inpatient psychiatric teams, and that 

cardiovascular disease risk is elevated in rural psychiatric inpatients relative to a theoretical 

matched healthy control population, mirroring similar efforts in other psychiatric specialty 

populations to improve cardiovascular health (Ho et al., 2021). Missing risk factors may 

reduce accuracy of QRISK3 estimates, and thus there is a need for teams to record more 

accurately all factors (particularly quantification of smoking, and if early family history 

of cardiovascular disease) to ensure accurate results, and to consider wider social factors 

for the individual when making assessments for intervention (Berry et al., 2018). However, 

we have tended to manage missing factors where mandatory for QRISK3 calculation (e.g., 

smoking status) by assuming lowest risk, so the results are likely to be an underestimate 

of cardiovascular risk. The population is an inpatient one, undergoing acute psychiatric 

illness often under detention, and may be less willing to offer clinical information or agree 

to physical investigations (e.g., BMI, blood pressure, and blood investigations) to allow as 

accurate assessment as in a primary care population, but the results shown demonstrate 

a high degree of routine data is collated that will allow a reliable QRISK3 estimate to 

be obtained to inform on patient cardiovascular risk, and allow informed discussion with 

those patients who wish to engage. This preliminary study provides evidence to support 

future research studies to undertake more detailed investigation of rural psychiatric patient 

cardiovascular risk on larger populations, and to determine factors that may influence risk 

estimation and treatment in this patient group.

4.3 What resources are needed to enable psychiatric teams to use QRISK3 in an inpatient 
setting?

To implement effective integrated care to minimise cardiovascular risk in this high-risk 

group of patients, commissioners of mental health services will need to develop in-patient 

pathways and facilities with staff who have the confidence, skills, and competencies to 

proactively assess and offer cardiovascular risk reduction interventions to patients. This 

may mean having health professionals from other specialities (e.g., general practice or 

Woodall et al. Page 7

Psychiatry Res Commun. Author manuscript; available in PMC 2023 August 30.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



family medicine practitioners) who are trained in cardiovascular assessment and risk factor 

modification reviewing each patient risk score to support in-patient teams, or training 

psychiatric staff in the therapeutics of choice to reduce blood pressure and elevated 

lipid profiles, but we believe this is well within the capabilities of the usual psychiatric 

multidisciplinary team serving in-patient units, especially around behaviour modification 

interventions. We would suggest, however, that where possible and the patient is willing, 

assessment and preventive intervention is undertaken while the patient remains in hospital, 

rather than including this information in a discharge summary to primary care for later 

action, unless the patient categorically refuses. We are aware in rural areas, where a high 

degree of rural access deprivation for many patients with SMI exist (e.g., distance to GP 

surgery, lack of public transport), delaying action on cardiovascular risk modification may 

mean these risk factors are less likely to be addressed or opportunities missed (Nicholson, 

2008). Cardiovascular risk estimations are mainly carried out in primary care but are used 

less often in inpatient services; unfortunately, patients with SMI often attend and present less 

often to general practice to address preventable cardiovascular risk factors, and have fewer 

offers of intervention, less accurate coding and investigation of early cardiovascular disease 

and risks (Smith et al., 2013). The QRISK3 tool allows an informed discussion with patients 

to demonstrate how their risk can be reduced if some of the variables can be improved (this 

can be demonstrated in real-time with the patient), which can help support patient behaviour 

change. It must however be recognised that during admissions, many patients who are 

acutely unwell with psychiatric illness are not able or willing to have informed discussion 

about future cardiovascular risk, and these discussions may be better undertaken after the 

initial acute crisis has resolved during the recovery period before discharge – however, a 

shared care approach between primary and secondary care services (including undertaking 

the QRISK3 assessment annually as part of the community mental health team review 

of patients) to cardiovascular risk management may improve outcomes for this vulnerable 

patient population. We strongly support the need for greater integrated care for psychiatric 

rural inpatients to better serve this population.
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Table 1
Recording accuracy of QRISK3 variables to allow QRISK 3 assessment.

 

Admission events

All
patients

By Sex By MHA status

Males Female Informal Detained

Number of events (%) 75 (100) 36 (100) 39 (100) 22 (100) 53 (100)

Age, mean (SD) years 44.6 (12.2) 42.3 (12.3) 46.6 (11.7) 44.9 (9.26) 44.4 (13.2)

Male (%) 36 (48.0) n/a n/a 5 (22.7)c 31 (58.5)c

White-British Ethnicity (%) 70 (93) 32 (89) 38 (97) 22 (100) 48 (91)

Admission duration, mean (SD) days 49.2 (55.5) 63.2 (68.0)a 36.3 (37.1)a 27.2 (26.7)d 58.3 (61.7)d

MHA detention? (%) 53 (70.7) 31 (86.1)b 22 (56.4)b n/a n/a

Recording of QRISK variables

Age? (%) 75 (100) 36 (100) 39 (100) 22 (100) 53 (100)

Gender? (%) 75 (100) 36 (100) 39 (100) 22 (100) 53 (100)

Postcode? (%) 70 (93.3) 31 (85.3) 39 (100) 22 (100) 48 (90.6)

Ethnicity? (%) 75 (100) 36 (100) 39 (100) 22 (100) 53 (100)

QRISK3 accurate smoking status? (%) 22 (29.3) 8 (22.2) 14 (35.9) 9 (40.9) 13 (24.5)

Smoking (YES/NO status only) (%) 62 (82.7) 32 (88.9) 30 (76.9) 15 (68.2)e 47 (88.7)e

Diabetes status? 75 (100) 36 (100) 39 (100) 22 (100) 53 (100)

Angina or heart attack in first degree relative <60? (%) 2 (2.7) 1 (2.8) 1 (2.6) 1 (4.6) 1 (1.9)

Chronic kidney disease (stage 3, 4 or 5)? (%) 75 (100) 36 (100) 39 (100) 22 (100) 53 (100)

Atrial fibrillation? (%) 75 (100) 36 (100) 39 (100) 22 (100) 53 (100)

On blood pressure treatment? (%) 75 (100) 36 (100) 39 (100) 22 (100) 53 (100)

Migraine? (%) 75 (100) 36 (100) 39 (100) 22 (100) 53 (100)

Rheumatoid arthritis? (%) 75 (100) 36 (100) 39 (100) 22 (100) 53 (100)

Systemic Lupus Erythematosus? (%) 75 (100) 36 (100) 39 (100) 22 (100) 53 (100)

Severe mental illness (schizophreniform, bipolar, or moderate-
severe depression)? (%)

75 (100) 36 (100) 39 (100) 22 (100) 53 (100)

On atypical antipsychotic medication? (%) 75 (100) 36 (100) 39 (100) 22 (100) 53 (100)

On regular steroid medication? (%) 75 (100) 36 (100) 39 (100) 22 (100) 53 (100)

A diagnosis of, or treatment for erectile dysfunction? (%) 75 (100) 36 (100) 39 (100) 22 (100) 53 (100)

Total Cholesterol/HDL ratio? 49 (65.3) 24 (66.7) 25 (64.1) 17 (77.3) 32 (60.4)

Systolic blood pressure? (%) 69 (92.0) 31 (86.1) 38 (97.4) 21 (95.5) 48 (90.6)

Height? (%) 43 (57.3) 19 (52.8) 24 (61.5) 15 (68.2) 28 (52.8)

Weight? (%) 49 (65.3) 19 (52.8) 29 (74.4) 17 (77.3) 32 (60.4)

Body mass index? (%) 41 (54.7) 18 (50.0) 23 (59.0) 15 (68.2) 26 (49.1)

HBA1c? (%) 42 (56.0) 21 (58.3) 21 (53.9) 14 (63.4) 28 (52.8)

Number of missing
indicators, mean, (SD)

2.9 (1.5) 3.3 (1.7) 2.62 (1.25) 2.32 (1.6)f 3.17 (1.5)f

Same notations between groups denote differences of P < 0.05.

a
t = 2.149, df = 73,P = 0.035.

b
Fisher’s exact test: P = 0.006.
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c
Fisher’s exact test: P = 0.006.

d
t = 2.273, df = 73, P = 0.026.

e
Fisher’s exact test: P = 0.046.

f
t = 2.266, df = 73, P = 0.026.
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Table 2
QRISK3 assessments of eligible patients.

 

Baseline characteristics and QRISK3 risk factor prevalence

All
patients

By Sex By MHA status

Males Females Informal Detained

Number (%) 57 (100) 29 (100) 28 (100) 17 (100) 40 (100)

Age, mean (SD) years 43.4 (12.1) 41.0 (12.0) 45.9 (12.0) 44.7 (9.1) 42.9 (13.3)

Male (%) 29 (51) n/a n/a 4 (24) 25 (63)

White-British ethnicity (%) 53 (95) 26 (90) 27 (96) 17 (100) 36 (90)

Admission duration, mean (SD) days 51.6 (60.9) 68.5 (72.6)a 34.2 (40.1)a 24.3 (25.1)f 63.2 (67.9)f

MHA detention? (%) 40 (70) 25 (86)b 15 (54)b n/a n/a

Smoker (%) 36 (63) 22 (76) 14 (50) 7 (41)g 29 (73)g

Diabetic (%) 4 (7) 2 (7) 2 (7) 1 (6) 3 (8)

Angina or heart attack in first degree relative <60? (%) 1 (1.8) 0 (0) 0 (0) 1 (6) 0 (0)

Chronic kidney disease (stage 3, 4 or 5)? (%) 1 (1.8) 1 (3) 0 (0) 0 (0) 1 (3)

Atrial fibrillation? (%) 1 (1.8) 1 (3) 0 (0) 0 (0) 1 (3)

On blood pressure treatment? (%) 6 (10.52) 4 (14) 2 (7) 2 (12) 4(10)

Migraine? (%) 1 (1.8) 0 (0) 1 (4) 0 (0) 1 (3)

Rheumatoid arthritis? (%) 1 (1.8) 0 (0) 1 (4) 1 (6) 0 (0)

Systemic Lupus
Erythematosus? (%)

1 (1.8) 0 (0) 1 (4) 0 (0) 0 (0)

Severe mental illness (schizophreniform, bipolar, or moderate-severe 
depression)? (%)

36 (63) 21 (72) 15 (54) 8 (47) 28 (70)

On atypical antipsychotic medication? (%) 44 (77) 19 (66) 25 (89) 14 (82) 30 (75)

On regular steroid medication? (%) 4 (7) 2 (7) 2 (7) 2 (12) 2 (5)

A diagnosis of, or treatment for erectile dysfunction? (%) 0 (0) 0 0 (0) 0 (0) 0 (0)

Total Cholesterol/HDL ratio, mean (SD) 4.2 (1.2) 4.5 (1.3) 3.9 (0.9) 4.0 (1.3) 4.3 (1.1)

Systolic blood pressure, mean (SD) mmHg 133 (20) 139 (23)c 127 (15)c 129 (12) 135 (22)

Body mass index, mean (SD) 27.4 (5.7) 26.5 (4.8) 28.3 (6.5) 28.6 (5.1) 26.9 (6.0)

HBA1c, mean (SD) mmol/mol 38.1 (8.7) 39.1 (9.8) 36.7 (6.8) 36.6 (7.9) 38.9 (9.2)

Number of missing indicators, mean (SD) 2.9 (1.5) 3.1 (1.7) 2.7 (1.4) 2.5 (1.7) 3.1 (1.4)

QRISK3 score, mean, (SD) 7.7 (8.6) 8.3 (8.8) 7.1 (8.5) 5.7 (6.2) 8.6 (9.4)

Healthy person score, mean (SD) 2.7 (3.1) 2.5 (3.2) 2.8 (2.9) 2.3 (2.0) 2.9 (3.4)

Relative risk, mean (SD) 3.8 (4.6) 4.9 (6.0)d 2.5 (1.6)d 2.4 (1.6) 4.3 (5.3)

Excess heart age (mean, SD), 10.9 (7.8) 13.2 (7.7)e 8.6 (7.3)e 8.2 (7.0) 12.2 (7.9)

Number (%) with QRISK3 score =>10% 16 (28%) 8 (28%) 8 (29%) 4 (24%) 12 (30%)

Number (%) of patients with QRISK3 score =>20% 10 (18%) 5 (17%) 5 (18%) 1 (6%) 9 (23%)

Same notations between groups denote differences of P < 0.05.

a
t = 2.195. df = 55, P = 0.032.

b
Fisher’s exact test, P = 0.001.

c
t = 2.447, df = 51, P = 0.025.
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d
t = 2.071, df = 55, P = 0.043.

e
t = 2.315, df = 55, P = 0.024.

f
t = 3.479, df = 55, P = 0.001.

g
Fisher’s exact test, P = 0.036.
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