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Abstract. The present study aimed to identify rates of venous 
thromboembolism (VTE) amongst patients treated in inpatient 
mental health units using linked primary care and mental 
health care records. Patients resident in the London Borough of 
Lambeth admitted to mental health units in Southeast London 
between January 2008 and March 2019 were included, as well 
as a control group of patients being treated in the community 
for mental illness. The primary outcome measure was a diag‑
nosis of VTE being recorded in GP records during or within 
3 months of an admission to a mental health unit. For 7,198 
psychiatric inpatient admissions, 11 episodes of VTE (1.5/1,000 
admissions) were identified, with no VTE cases identified in 
4,561 patients being treated in the community for mental illness 
during an equivalent window. This finding indicates that VTE 
rates following psychiatric inpatient admission might be similar 
to those following unselected acute medical admission. Larger 
scale studies are required to confirm the estimated incidence of 
VTE in patients with mental health conditions and the contribu‑
tion of acute psychiatry hospitalisation to VTE risk.

Introduction

Venous thromboembolism (VTE) is a serious condition 
encompassing deep vein thrombosis and pulmonary embo‑
lism which has long been recognised as a significant cause of 
morbidity and mortality in hospitalised patients (1). Amongst 
general medical inpatients, estimates of VTE incidence range 
from 1.4/1,000 admissions (2) to 10‑20% of inpatients devel‑
oping asymptomatic DVT when not given prophylaxis (3). In 

England, a national VTE prevention programme was launched 
in 2010 incorporating mandatory risk assessment for VTE on 
admission to acute hospitals for all adults, with guidance on 
the use of mechanical and anticoagulant thromboprophylaxis 
for patients at high risk (2). Updated NICE guidance issued 
in 2018 also recommends VTE risk assessment of all patients 
admitted to acute psychiatry wards, despite limited supporting 
evidence (4). Ellis et al (5) used the Department of Health 
screening tool and found 30.6% of psychiatric inpatients had 
risk‑factors for VTE, however, this tool is designed for medical 
inpatients and establishing the salience of these risk‑factors in 
psychiatric inpatients requires further research. 

There is reason to believe that inpatients on mental health 
wards are at an increased risk of VTE, as there are numerous 
international studies which show an increased incidence of VTE 
in this group (6‑8). Possible reasons for any increased risk in VTE 
include poor mobility‑particularly in patients with catatonia (9) 
or in patients undergoing sedation (10), poor hydration status in 
some patients (11), and the use of mechanical restraint (12,13).

Antipsychotic use has been associated with an increased 
risk of VTE, although there is no clear evidence of causation 
and any biological mechanisms posited are putative. Effects 
of antipsychotic medications that may predispose to VTE 
include sedation and obesity leading to reduced mobility and 
stasis of blood in lower extremities; dyslipidaemia as part of 
metabolic syndrome and potentially via elevated circulating 
levels of anti‑cardiolipin and lupus anticoagulant antibodies 
which have been found in patient taking antipsychotics (14).

Despite this, there have been few epidemiological studies 
focussing on VTE diagnosis in psychiatric inpatients in 
the UK. We present a study examining VTE rates amongst 
psychiatric inpatients in the London Borough of Lambeth. 

Patients and methods

Study type. We performed a retrospective cohort study looking 
at VTE incidence in patients exposed to admission to a psychi‑
atric ward compared to community mental health patients. 

Data source. Lambeth DataNet (LDN) is a primary care 
database aggregating all GP records for patients in the 
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London borough of Lambeth and is linked to the Clinical 
Record Interactive Search (CRIS) (15). CRIS is data resource 
of the South London and Maudsley (SLaM) mental health 
trust, containing secondary mental healthcare records from 
Lambeth since 2007 (16). CRIS, including linkage to Lambeth 
DataNet, has received ethical approval as an anonymized data 
resource (Oxford Research Ethics Committee C, reference 
23/SC/0257). 

Cohort generation. We used CRIS data to identify people who 
were registered with a Lambeth GP and also admitted to a 
mental health unit between January 2008 and March 2019. 
A control cohort consisted of patients receiving community 
mental health care from SLaM between January 2012 and 
December 2016, but no psychiatric inpatient admission. The 
shorter duration of those treated in the community was due to 
data completeness outside this date range.

Ascertainment of the VTE outcome and co‑variates. For the 
admitted cohort, a period starting from the date of admission 
and ending 3 months following discharge was defined. For 
the control cohort, a window period of the average length of 
the admitted window was defined during which the patient 
was being treated in the community. VTE was identified by 
the presence in the primary care notes of a VTE Read or 
Systematized Nomenclature of Medicine Clinical Terms 
(SNOMED CT) code (see Table SI for a list of Read and 
SNOMED codes used) during the window period. 

Coded data was also taken from primary care data to iden‑
tify the presence of co‑morbidities and risk factors associated 
with VTE. 

Data analysis. The data was analysed using the python pandas, 
pyplot, statsmodels and scipy applications.

Results

Cohort. Overall, 7,899 patients were included in the study, 
whereby 3,338 had at least one psychiatric inpatient admission 
and 4,561 were controls receiving community mental health 
care. 

Cohort characteristics. Characteristics of admitted and 
community control group are presented in Table I. The 
admitted group was younger (mean age 41.7 vs. 52.8 years) and 
had a higher proportion of male patients (54.6% vs. 43.3%). 
The admitted group was also more likely to be of Black 
ethnicity and to be taking antipsychotic medication. There 
were differences in the diagnoses of both groups, whereby 
the admitted group had higher rates of psychotic disorders 
(ICD‑10 codes: F20‑29), disorders due to alcohol/substance 
use (ICD‑10 codes: F10‑19), and neurotic or stress‑related 
disorders (ICD‑10: F40‑48). The control group had higher 
rates of affective disorders (ICD‑10 codes: F30‑39).

Rate of VTE. The 3,338 patients in the admitted cohort had 
in total 7,198 admissions to psychiatric inpatient units. A 
VTE in the window period was recorded in 11 of the 7,198 
admissions, giving a rate of 1.5/1,000 admissions (95% confi‑
dence interval: 0.6/1,000‑2.4/1,000). All 11 VTEs occurred in 

different patients (rather than the same patient with multiple 
admissions). Compared to patients without VTE during or 
after a psychiatric admission, those who had VTE were older 
(mean age 64 years), more frequently female (64%), of Black 
ethnicity (55%), taking antipsychotics (91%), more often had a 
diagnosis of affective disorder (55%), and a longer admission 
(mean length of stay of 120 days). The level of deprivation as 
measured by the index of multiple deprivations (IMD) score 
was similar in patients with a diagnosed VTE (29.8) to the 
entire cohort of admitted patients (32.6). 10 of the 11 VTEs 
were diagnosed between June 2010 and March 2019, with only 
one identified between January 2008 and June 2010, increasing 
the rate of diagnosis following the introduction of the VTE 
prevention programme by three times. 

Among the patients, the 11 mental health inpatients with 
VTE had the following VTE co‑morbidities/risk factors: 
Previous stroke (36%), heart failure (27%), diabetes mellitus 
(18%), previous renal failure (18%), and HIV (18%). None of 
the 11 patients had cancer, previous myocardial infarction, 
respiratory illness, peripheral artery disease, or severe liver 
disease on their primary care record. 

In the community controls, no VTE was identified within 
the window period. 

Discussion

We present a retrospective cohort study looking at VTE inci‑
dence in patients admitted to a psychiatric unit compared to 
community controls. The incidence of VTE within 3 months 
of admission to a psychiatric ward was 1.5 per 1,000 admis‑
sions. Although the study was not powered to find a statistically 
significant difference, it was striking that there were 11 cases 
amongst admitted patients with none in the control group of 
community mental health patients. Patients with VTE were 
more likely to be older, female, of Black ethnicity, suffer from 
an affective disorder and be taking antipsychotics compared 
to those admitted, but without VTE. The VTE rate of 1.5 per 
1,000 admissions is similar to reports in medical inpatients 
but higher than the incidence seen in our community sample 
and previous estimates of community incidence of VTE (17). 
From the limited data, it may be that there was an increased 
incidence of VTE diagnosis following the introduction of the 
VTE prevention programme in 2010, which may represent 
greater awareness of VTE. Notably, there was a higher propor‑
tion patients of Black ethnic minority background in the group 
of psychiatric inpatients, as well as in the group having a VTE 
recorded. 

Takeshima et al (7) found an incidence of asymptomatic 
VTE of 8.5% amongst 94 psychiatric inpatients with depres‑
sion using D‑dimer and contrast‑enhanced CT. An incidence 
of 2.3% (97.4% asymptomatic) was found in unselected 
psychiatric inpatients at the same unit (8) screening ‘at‑risk’ 
or symptomatic patients using D‑dimer followed by CT. 
Delluc et al (6) assessed 458 patients for signs of VTE at day 
10 and 90 following psychiatric admission, with all patients 
undergoing lower limb ultrasound at day 10. They found a 
3.5% incidence during this period although, again, the clinical 
significance of asymptomatic DVT is unclear. Compared with 
these studies, the incidence found in our population is much 
lower. This could be explained by a lack of screening for VTE 
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in our cohort or differences between health care systems, 
for example mental health wards in the UK make less use 
of physical restraint. Gaertner et al (18) found an incidence 
of 3.3 symptomatic VTE per 1,000 patients hospitalised in a 
single centre retrospective study, aligning more closely with 
our findings.

The strength of this study is the inclusion of all psychi‑
atric admissions over more than 10 years, with known local 
follow‑up (as registered with a local primary care clinician) 
and consequently comparatively large patient numbers. This 
should minimise the risk of bias and provide a robust inci‑
dence. The outcome of clinically diagnosed VTE recorded 
in the primary care notes (rather than screening for asymp‑
tomatic events) ensures we are capturing events requiring 
treatment and of importance to patients. The use of primary 
care records for VTE diagnosis has previously been shown to 
capture more events than other data sources (19) (e.g. hospital 
records). While all coded data relies on correct coding by 
clinical coders, primary care coding has shown a high degree 
of accuracy (20). The main limitation is the low numbers of 
VTE, meaning that potential VTE risk factors described above 
cannot be used to infer any causal relationship with VTE. It 
is possible that VTE risk was under‑estimated in our study as 
psychiatric patients with VTE may not present to health care 
services for diagnosis. The small numbers of VTE detected 
also do not allow us to describe patients with VTE in detail 
(e.g. in a table) due to data governance restrictions. Further, we 
were unable to ascertain contextual factors as the specific anti‑
psychotics prescribed or overall burden of sedative medication. 
This should be examined in larger, potentially multi‑centre, 
data sets of psychiatric inpatients. 

Overall, our study suggests VTE rates following psychi‑
atric admission are similar to those following unselected acute 
medical admission. Larger studies are required to confirm the 
estimated incidence of VTE in patients with mental health 

conditions, the contribution of acute psychiatry hospitalisa‑
tion to VTE risk and VTE risk factors in this patient group. 
This is particularly important to inform an appropriate VTE 
risk assessment strategy for patients admitted to psychiatric 
hospitals. 
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Table I. Characteristics of the admitted and community control cohort.

 Admitted cohort Community control
Characteristic (n=3,338) cohort (n=4,561)

Mean age, years (SD) 41.7 (14.8) 52.8 (20.9)
Mean length of stay, days (SD) 46.2 (73.8) ‑
Male sex, % 55.1% 43.2%
Ethnicity, %  
  White  43.7% 42.3%
  Black  40.2% 27.4%
  Asian  5.4% 6.1%
  Other ethnic group or unknown 10.7% 24.2%
Taking an antipsychotic, % 76.1% 30.0%
Diagnosis, %  
  Disorder due to alcohol/substance use (F10‑19) 7.5% 0.5%
  Psychotic disorder (F20‑29) 39.1% 23.5%
  Affective disorder (F30‑39) 27.2% 48.9%
  Neurotic, stress‑related and somatoform disorder (F40‑F48) 3.4% 1.4%
Other diagnosis 22.8% 25.7%
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