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Aims and method Venous thromboembolism (VTE) is a fatal condition affecting
older people. This study aims to identify specific risk factors for VTE in older
psychiatric in-patients within mental hospital settings. Using predefined search
terms, we searched five databases to capture studies evaluating risk factors
associated with the occurrence of deep vein thrombosis and pulmonary embolism in
older psychiatric in-patients.

Results Thirteen studies were identified, and a narrative synthesis performed.
Increasing age was a consistent risk factor for VTE. Diagnosis and psychotropic
medication use were inconsistent. Depression, catatonia and use of restraint in
people with dementia were associated with higher risks.

Clinical implications Older psychiatric in-patients differ from medical and surgical
in-patients in their risk profiles. Screening tools used in general hospital patients are
of limited use among older adults in psychiatric hospital settings. An exclusive
screening tool to identify VTE risk factors in older psychiatric in-patients is needed.

Keywords Antipsychotics; in-patient treatment; mortality and morbidity; old-age
psychiatry; risk assessment.

Venous thromboembolism (VTE) is potentially a fatal condi-
tion resulting in one in five deaths in people who are not
treated for the condition It is one of the leading preventable
causes of death globally, with a 1-year mortality rate of about
22%.1,2 It is estimated to affect nearly 10 million people
worldwide.3 VTE-related morbidity is associated with a
poorer quality of life and greater healthcare costs.4 VTE
has an incidence of between 2 and 12% among older people
within psychiatric in-patient settings.5,6 VTE includes deep
vein thrombosis (DVT) when a thrombus is formed within
the veins of lower limbs, and pulmonary embolism, a serious
consequence of DVT. Further, 43% of medically ill patients
develop a silent pulmonary embolism and 7–33% have a
fatal pulmonary embolism.7–9 Although precise estimates
of death among older psychiatric in-patients within mental
health settings is not known, this is likely to be significantly
higher than the above-mentioned fatality rates of one in five
among all VTE-related deaths.

Risk factors

Surgical risk factors for DVT are well known, and the knowl-
edge of medical risk factors is growing.10 However, much less

is known about risk factors for the development of DVT in psy-
chiatric patients, particularly in older psychiatric in-patients.
There is some evidence to link VTE with both psychotropic
drugs and mental illness. Antipsychotics are reported to
increase risk of VTE three- to four-fold.11,12 Patients who have
been physically restrained or have a diagnosis of dementia are
alsomore likely todevelopVTE.13–15Additionally,manypsychi-
atric in-patients have comorbidities that increase their risk of
VTE.16 Although there may be an acute decline of mobility in
surgical patients, there is also a progressive reduction ofmobil-
ity in psychiatric patients with severe mental illness.15 This
reduced mobility may predate their hospital admission and
their functioning within psychiatric hospital settings.16

International guidelines recommend that all mental health
in-patients should have a VTE risk assessment on admission.17

We undertook a systematic review of the existing litera-
ture to establish current understandings of the specific
risk factors and outcomes for VTE in older psychiatric
in-patients, with the aims of (a) identifying risk factors for
VTE in older psychiatric in-patients, (b) determining
whether they are distinct from patients in general medical
settings and (c) identifying any risk assessment tools that
are specific for this patient group.
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Method

Searches

We searched the following databases: Medline (1946–2023),
EMBASE (1947–2023), PsycINFO (1984–2023), CINAHL
(1976–2023) and the Cochrane Library (1993–2023) using pre-
defined search strategy (Supplementary Appendix 1 available at
https://doi.org/10.1192/bjb.2025.9). The search strategy was
developed in conjunction with a librarian (Stuart Glover,
Librarian at University Hospitals of Leicester NHS Trust).
Searches were restricted to studies in English or where the
translation in English was available. In addition, reference
lists and citation indices of relevant papers were searched,
and the PubMed related articles feature used to identify any
further articles. This review was registered with PROSPERO
under the registration number CRD42022352798.

Abstracts of articles identified by the search were screened
independently by two reviewers (T.C., D.C.) and then full texts
were independently reviewed (T.C., D.C.). There was only one
disagreement within the studies obtained through data
searches in relation to a study by Schmidt et al,18 and this
was resolved after a discussion with a third reviewer (I.S.).

Study selection

We included evidence from multiple study types, including
longitudinal studies, randomised controlled trials, non-
controlled trials, cohort, case–control, cross-sectional studies
and observational studies. We included studies on older
patients who developed DVT and pulmonary embolism in psy-
chiatric in-patient settings. We defined ‘older’ as a person aged
≥65 years. We recorded the factors significantly associated
with the occurrence of venous thrombosis in these studies.

Participants/population

We included studies of older people who had a documented
DVT or pulmonary embolism in their records or had DVT/
pulmonary embolism during their stay in psychiatric
in-patient units, including dementia units and functional
assessment units.

Inclusion criteria were as follows: individuals aged ≥65
years; individuals admitted to a psychiatric in-patient unit;
individuals who developed DVT or pulmonary embolism,
including those with a history of VTE; and individuals on
prophylaxis for VTE during their hospital stay.

Exclusion criteria were as follows: individuals aged <65
years; those admitted to surgical wards or from within sur-
gical or orthopaedic settings, as they represent an alternative
patient group; and patients with trauma or recent fractures.

Intervention

Studies that evaluated prophylaxis used to prevent VTE,
either mechanical or low-molecular-weight heparin, were
included. We reviewed studies for presence of VTE (DVT
or pulmonary embolism) as main outcomes. We investigated
study author, title, year, setting and number of participants.
We also examined patient characteristics such as age, gen-
der, comorbidities, prophylaxis and risk assessment.

Data extraction

All articles were initially extracted into a Microsoft Excel
spreadsheet. After screening through the titles and abstracts,
81 articles were retrieved for a detailed assessment. We
excluded 72 articles for reasons as listed in the Preferred
Reporting Items for Systematic reviews and Meta-Analyses
(PRISMA) flowchart (Fig. 1). No discrepancies in numerical
data were found. Quality assessments were conducted
independently by two reviewers (D.C., T.C.), against the
Quality Assessment Tool for Observational Cohort and
Cross-sectional Studies,19 and disagreements resolved
internally. The PRISMA flow diagram for papers in this
review is presented in Fig. 1, and the checklist in
Supplementary Fig. 1 available at https://doi.org/10.1192/
bjb.2025.9.

Results

Search results

The search strategy identified 1030 articles, of which 19
were excluded as not being in English and 65 were dupli-
cates. A total of 946 abstracts were further screened, and
83 articles retrieved. As noted in the PRISMA flowchart,
38 studies were further excluded as they had non-
psychiatric patients and 16 studies included younger
patients. There were seven reviews, three conference
abstracts and eight case reports that did not meet our
inclusion criteria. Two studies were not included as, des-
pite all attempts, it was not possible to retrieve them
from the searches. Only nine studies met all the criteria
and were included in the review. More details of these stud-
ies are provided in the tables. Nine studies were initially
identified.5,20–27 Four other studies were identified through
cross-referencing articles.6,12,28,29 In total, we identified 13
studies that met our criteria.

Ten studies included patients from psychiatric in-patient
units (summarised in Table 1), and three studies included
patients from geriatric (physical health/acute care) units
with psychiatric diagnoses (summarised in Table 2). Two
studies were prospective in design,21,26 and the rest were
retrospective in nature, with cross-sectional assessment of
patient records. Two studies were part of local trust audits
to assess factors associated with VTE in older in-patients.5,20

The ten studies from psychiatric units included a total sample
size of 101 458 in comparison with 5780 identified from geri-
atric settings. Schmedt and Garbe27 had the highest sample
size of 72 591, followed by Wang et al12 with 12 939,
Gaertner et al29 with 6218 and Ishida et al22 with 5268.
Other studies had lower sample sizes.

We performed a quality assessment of the included
studies, using the National Institutes of Health (NIH)
Quality Assessment Tool for Observational Cohort and
Cross-Sectional Studies.19 Because of the heterogeneity
of the studies included and two studies being retrospective
in nature, only 11 studies could be qualitatively assessed.
The quality assessment is summarised in Table 3.
Because of the cross-sectional nature of the studies, most
studies were limited in their quality, with only three stud-
ies being good.21,23,27
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Rates of VTE

Ten studies provide occurrence rates of VTE in their popula-
tions. In psychiatric units, VTE rates ranged from 0.9 to
10.5%.12,21–23,25,28,29 Delluc et al found the incidence of VTE
was higher in patients older than 75 years, at 8.2%, compared
with a rate of 3.5% across all age groups. Weil-Engerer et al
found VTE incidence was higher in acute in-patient settings
compared with long-term units.21,26 Yoshizawa et al found
that 10.5% of patients with depression developed VTE, all of
whom were asymptomatic.6 These high rates may be reflect-
ive of the authors screening all the patients for VTE, but
may also possibly be a result of their stronger methodological
approach. Table 4 shows comparison of sample sizes, VTE
rates and risk factors between the studies from psychiatric
and geriatric settings.

Age

Increasing age is an important risk factor for the develop-
ment of VTE. Around 80% of studies included in this review
note that older patients were at higher risk of developing
VTE, and this was across both psychiatric and geriatric
in-patient units.12,20–23,26 Weill-Engerer et al found the
odds of VTE increased 1.5-fold over 10 years.26 Some risk
factors were age-related, as one study reported dementia
as a risk factor for VTE only in patients older than 75
years of age.21 Wang et al noted that patients at risk of
VTE tended to be older if they were diagnosed as having
psychosis.12 Interestingly, one study reported no association

between age and the risk of developing VTE.28 This differ-
ence might have been because of its small sample size.

Gender

Results were mixed regarding the association between gen-
der and risk of VTE. Thus, four studies noted that women
were at higher risk of developing VTE.5,12,22,27 Only one
study reported higher rates of VTE in men (54%) compared
with controls, but this result was not statistically signifi-
cant.29 Four studies did not report a link between the gender
of patients and their risk of VTE.6,21,25,28

Diagnosis

Psychiatric illness by itself is associated with higher risk of
developing VTE. Rates of VTE occurrence differ based on
psychiatric diagnosis. Wang et al noted the occurrence was
highest in patients with organic mental illness (5.6%), fol-
lowed by mood disorder (1.07%), schizophrenia (1.1%) and
other mental health diseases, including neurotic disorder
and substance-induced mental health disorders.12 This was
also reported by Delluc et al, who found that patients with
dementia who were older than 75 years of age are were higher
risk of developing VTE, with an incidence ranging from 8.2 to
12.5%.21 Additionally, there was an association between
dementia in patients on old-age wards and the risk of devel-
oping VTE.20 In contrast, Liu et al found that wandering
behaviour in dementia was associated with reduced risk of
VTE, with 0.1% of patients with dementia developing VTE

Records identified from:
 Databases (n = 1030)
 (Medline 773
 PsycINFO 108
 EMBASE 76
 CINHAL 5
 Cochrane 68) 

Records removed before 
screening:
 Duplicate records removed
 (n = 65)
 Records removed for
 language (n = 19) 

Records screened
n = 946)

Records excluded** (n = 863)
Records excluded by screening
title and abstract both

Reports sought for retrieval
(n = 83)

Reports not retrieved
(n = 2)

Reports assessed for eligibility
(n = 81)

Reports excluded:
 Nonpsychiatric in-patients 
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 Case reports (n = 8)
 Younger patients (n = 16)
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 Conference abstracts (n = 3)
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Fig. 1 Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) flowchart.
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Table 1 Study characteristics of psychiatric in-patients

Study
authors Year Country Setting Design

No. of
patients

Age of
patients
in years Gender

VTE
occurrence
rate

Diagnosis
as a risk

Medication
as a risk

Mobility
as a risk

Risk
assessment/
screening Prophylaxis Added comments

Liu et al28 2013 Australia In-patients
over 65
years

Retrospective
audit

192 79.1 ± 10 60%
Women

5/197
(2.6%)

Higher in
depression
and lower in
dementia

No association
with
antipsychotics

Not
mentioned

81.8% VTE
screened

16.7% low-
molecular-
weight heparin

Dementia associated
with reduced risk of VTE
compared with those
without dementia.
Patients with depression
had higher risk of VTE
compared with those
without depression

Ellis et al20 2019 UK Psychiatric
in-patient
unit

Retrospective
audit

470 Not
mentioned
(202 out of
470 above
60 years)

Not
mentioned

Not
calculated

Dementia Not mentioned Not
mentioned

20 (4.3%)
screened

14.9% had
contraindication
to prophylaxis

Association between
dementia in patients on
old-age wards and the
risk of developing VTE

Delluc
et al21

2012 France Psychiatric
in-patient
unit

Prospective
cohort study

471 Median
60 years

53.9%
Female

2.5% on
day 10 and
3.5% at
day 90

High risk in
dementia, not
psychosis

Not associated
with
antipsychotic
use but
antidementia
drugs were
possible risk
factor

Reduced
mobility

All
participants
screened at
admission

4 (0.8%)
received
prophylaxis

Incidence of VTE was
higher in patients over
75 years, at 8.2 v. 3.5%
as a combined all-age
figure.
Dementia as a risk factor
for VTE only in patients
over 75 years of age.
Antidementia drugs was
associated with risk of
VTE

Ishida
et al22

2021 Japan Psychiatric
in-patient
unit

Cross-sectional
case review

5268 Median age
47 years

51%
males,
higher in
females

4.9%
Prevalence

Depression and
catatonia

Not recorded Catatonia
(subtype
not
recorded)

All patients
underwent
D-dimer and
ultra sounds
scan if
positive

Not mentioned Association between
catatonia and VTE

Wang
et al12

2023 China Psychiatric
in-patient
units

Retrospective
observational
study

12 939 Cases
median age
67 years

Female:
male
1.4:1.0

1.21%
(156)

Crude incidence
rates of VTE;
organic
disorders 5.2%,
mood disorders
1.07, psychosis
1.0%

No association Not
mentioned

Not done Not mentioned Patients at risk of VTE
tend to be older if they
are diagnosed as having
psychosis.
VTE occurrence was
highest in patients with
organic mental illness.
Higher HRSD scores
were associated with
VTE risk. HRSA scores
were found to be
protective factors.
Conventional risk
assessment tools were
not useful.
Developed their own risk
assessment tool

Continued
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Table 1 Continued

Study
authors Year Country Setting Design

No. of
patients

Age of
patients
in years Gender

VTE
occurrence
rate

Diagnosis
as a risk

Medication
as a risk

Mobility
as a risk

Risk
assessment/
screening Prophylaxis Added comments

Gaertner
et al29

2017 France Psychiatric
in-patient
units

Retrospective
case–control
study

6218 Cases mean
age 67.5
years

54%
Males in
cases
group

47.8 cases
per 1000
patient-
years

No difference in
two groups

No association No
significant
association

Not
mentioned

Not mentioned

Yoshizawa
et al6

2021 Japan Psychiatric
in-patient
units

Retrospective
cross-sectional
case review

133 Median age
67 years

68%
Female

10.5%
Prevalence

Severity of
depression

No association
with
antipsychotics
or
antidepressants

Not
mentioned

All patients
had D-dimer
and
ultrasound
scan

1/133 for
prophylaxis

10.5% of patients with
depression developed
VTE, all of whom were
asymptomatic.
Severity of depression
rated by HRSD scores
was associated with high
risk of VTE

Takeshima
et al25

2018 Japan Psychiatric
in-patient
units

Retrospective
case–control
study

1681, of
which 101
underwent
CE CT
scan

Mean 61.5
± 16.0 years

60%
Female

2.3% all
patients,
61.1% in
catatonia,
4.1% in
restrained
patients

Catatonia No association
with
antipsychotic or
antidepressants

Not
associated
with
restrains

All suspected
patients
underwent
D-dimer

56.4% received
VTE prophylaxis

Catatonia was
associated with
increased risk of
developing VTE.
No association between
antidepressant sue or
dosage and VTE

Van Zyl
et al5

2013 UK Psychiatric
old-age
wards

Retrospective
case review

1495 Mean 68
years

71%
female

1.14% Most common
diagnoses:
depression
(29%) and
vascular
dementia (23%)

Not recorded Not
mentioned

No record of
risk
assessment

No record of
prophylaxis

Schmedt
and
Garbe27

2013 Germany Review of
statutory
insurance
record as a
proxy for
hospital
admissions

A nested
case–control
cohort study

72 591 Mean 78.3
(s.d. 7.7)
years

55.3%
Female,
women
more at
risk

5.6 per
1000
person-
years

Patients with
dementia on
antipsychotics
are at higher risk

VTE higher in
current use of
antipsychotic
and concurrent
users of first-
and second-
generation
antipsychotics

Not
reported

Included
patients with
diagnosed
VTE

Not recorded Increased risk of VTE for
current antipsychotic
users and concurrent
users of second- and
first-generation drugs.
Odds ratio was
significantly elevated for
new users of
antipsychotics who were
commenced on
medication within 90
days

VTE, venous thromboembolism; HRSD, Hamilton Rating Scale for Depression; HRSA, Hamilton Rating Scale for Anxiety; CE CT, contrast-enhanced computerised tomography.
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Table 2 Study characteristics, geriatric settings

Study
authors Year Country Setting Design

No. of
patients

Age in
years Gender

VTE
occurrence
rate

Diagnosis
as a risk

Medication
as a risk

Mobility
as a risk

Risk
assessment/
screening Prophylaxis Added comments

Kleijer
et al23

2010 The
Netherlands

Record on
community
pharmacies
on in-patient
admissions

A case–control
study nested
within cohort
of psychiatric
patients

1031 Cases
and 4125
control

76 (60–104) 43%
female

0.90% Not
mentioned

No association
with
antipsychotics,
or type or 5HT
affinity

Not
recorded

Included
patients with
VTE

Not
recorded

Current use of
antipsychotics was not
associated with the risk
of VTE in a nested cohort
study of around 111 818
patients

Weill
Engerer
et al26

2004 France Geriatric
unit

A prospective
case–control
study

310 Cases
and 310
controls

85.7 ± 7.0 75%
Female

Not
calculated

Not
mentioned

Not mentioned Increased
duration
and the
type of
immobility
(settings)

Not reported
(included
symptomatic
patients)

Not
reported

VTE incidence higher in
acute in-patient settings
compared with long-
term units.
Odds of VTE increases
1.5-fold over 10 years.
Restriction of mobility;
both the type and
duration of immobility
were associated with
patients developing VTE

Gallerani
et al24

2012 Italy Geriatric
unit

Case series 4 Mean age
78.2 years

3
females

0.66%
Pulmonary
embolism

Not
mentioned

Risperidone
associated with
risk of
pulmonary
embolism

Not
mentioned

All patients
had VTE

Not
mentioned

VTE, venous thromboembolism; 5HT, 5Hydroxy tryptophan.
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Table 3 National Institutes of Health quality assessment tool for observational cohort and cross-sectional studies

Criteria
Gaertner
et al29

Kleijer
et al23

Delluc
et al21

Weill-Engerer
et al26

Ishida
et al22

Wang
et al12

Takeshima
et al25

Yoshizawa
et al6

Schmedt
and
Garbe27 Liu et al28

Ellis
et al20

1. Was the research question or
objective in this paper clearly stated?

Reported Reported Reported Reported Reported Reported Reported Reported Reported Reported Reported

2. Was the study population clearly
specified and defined?

Reported Reported Reported Reported Reported Reported Reported Reported Reported Reported Reported

3. Was the participation rate of eligible
persons at least 50%?

Reported Reported Reported Reported Reported Reported Reported Reported Reported Reported Reported

4. Were all the subjects selected or
recruited from the same or similar
populations (including the same time
period)? Were inclusion and exclusion
criteria for being in the study
prespecified and applied uniformly to all
participants?

Reported Reported Reported Reported Reported Reported Reported Reported Reported Reported Reported

5. Was a sample size justification,
power description, or variance and
effect estimates provided?

Not
reported

Not
reported

Not
reported

Not reported Not
reported

Not
reported

Not
reported

Not
reported

Not
reported

Not
reported

Not
reported

6. For the analyses in this paper, were
the exposure(s) of interest measured
prior to the outcome(s) being
measured?

Not
reported

Not
reported

Reported Not reported Not
reported

Not
reported

Not
reported

Not
reported

Reported Not
reported

Not
reported

7. Was the timeframe sufficient so that
one could reasonably expect to see an
association between exposure and
outcome if it existed?

Not
reported

Reported Reported Not reported Not
reported

Not
reported

Not
reported

Not
reported

Reported Not
reported

Not
reported

8. For exposures that can vary in
amount or level, did the study examine
different levels of the exposure as
related to the outcome (e.g., categories
of exposure, or exposure measured as
continuous variable)?

Not
reported

Reported Reported Not applicable Not
reported

Not
reported

Reported Reported Reported Not
reported

Not
reported

9. Were the exposure measures
(independent variables) clearly defined,
valid, reliable, and implemented
consistently across all study
participants?

Reported Reported Reported Not applicable Reported Reported Reported Reported Reported Reported Not
reported

10. Was the exposure(s) assessed more
than once over time?

Not
reported

Not
reported

Reported Not reported Not
reported

Not
reported

Not
reported

Not
reported

Not
reported

Not
applicable

Not
applicable

11. Were the outcome measures
(dependent variables) clearly defined,
valid, reliable, and implemented
consistently across all study
participants?

Reported Reported Reported Not applicable Reported Reported Reported Reported Reported Cannot
determine

Not
reported

Continued
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compared with 5.8% of patients without dementia (P <
0.07).28

Depression was found to be associated with VTE in
three studies.6,22,28 Liu et al found patients with depression
had higher risk of VTE compared with those without depres-
sion (6.3 v. 0.8%, P < 0.043).28 One study reported that the
severity of depression as rated by Hamilton Rating Scale
for Depression (HRSD) score was associated with high risk
of VTE, with an odds ratio of 1.22 (95% CI 1.08–1.3; P <
0.001).6 In keeping with this, Wang et al reported that higher
HRSD scores were associated with VTE risk, whereas the
Hamilton Rating Scale for Anxiety (HRSA) scores were
found to be protective factors.12

Catatonia was associated with increased risk of develop-
ing VTE. VTE was observed in 61.1% (11/18) of patients with
catatonia, 4.1% (11/270) of restrained patients without cata-
tonia and 1.2% (17/1393) of unrestrained patients without
catatonia.25 This finding was replicated by Ishida et al,
who also reported an association between catatonia and
VTE, with an odds ratio of 5.84 (95% CI 2.69–12.70; P <
0.001).22 The remaining studies either did not record or
did not identify any significant association between other
mental illness and the risk of VTE.23,29

Medication

The association between medication use and DVT reported
mixed findings. In terms of antipsychotic use, most studies
found no association between the use of antipsychotics and
VTE.12,20,22,23,25,28,29 A nested case–control study of 111 818
patients with at least one antipsychotic drug prescription
during 1998–2008 reported that current use of antipsy-
chotics was not associated with the risk of VTE (odds
ratio 0.9, 95% CI 0.7–1.1). The study found no difference
between typical (chlorpromazine, chlorprothixene, pericia-
zine, perphenazine, pipamperone) and atypical antipsychotics
(risperidone, olanzapine, clozapine, quetiapine, aripiprazole,
tiapride, sulpiride) in terms of risk of VTE.23 In contrast,
a large study found significantly increased risk of VTE
for current antipsychotic use (odds ratio 1.23, 95% CI
1.01–1.50) and concurrent use of second- and first-
generation drugs (odds ratio 1.62, 95% CI 1.15–2.27).
They also note that the odds ratio was significantly elevated
for patients who were newly prescribed antipsychotics
within 90 days (odds ratio 1.63, 95% CI 1.10–2.40) of com-
mencement of medication, but not for those who were
already using antipsychotics (odds ratio 1.09, 95% CI
0.87–1.36).27 Similarly, a case report of four patients who
developed VTE while on risperidone noted an incidence
rate of 5.2% in patients who received risperidone for a
variety of psychiatric diagnoses.24

None of the studies included in this review found any
association between the use of antidepressants and the
risk of VTE.

Takeshima et al converted administered antidepres-
sants in imipramine equivalents into three groups: 0 mg/
day, >0 mg and <150/day, or >150 mg/day, and compared
them with the risk of VTE, although they did not specify
the antidepressants prescribed. Thirty-five patients had
received at least one antidepressant, and they found no
association between the dose of antidepressant and
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VTE.25 With regards to use of other psychotropic medica-
tions, one study reported that the use of antidementia
drugs was associated with the risk of VTE, both at day
10 and day 90 of admission, but found no association
between the use of anxiolytics and sedatives and VTE.
In this study, individual drugs and their doses were not
specified.21

Mobility

Psychiatric patients can have immobility resulting from psy-
chomotor retardation, catatonia, excess sedation or physical
restraint. Three studies did not find any association between
reduced physical mobility and the risk of VTE.12,20,29

Weil-Engerer et al found that restriction of mobility (both
the type and duration of immobility) was associated with
patients developing VTE.26 Additionally, Ishida et al noted
that catatonia was associated with elevated risk of VTE in
psychiatric in-patients.22 Takashima et al found that 61.1%
(11/18) of patients with catatonia developed VTE, compared
with only 4.1% (11/270) of restrained patients without cata-
tonia and 1.2% (17/1393) of non-restrained patients without
catatonia who developed VTE.25

Risk assessment

Studies included in this review employed different methods
in the assessment of risk factors for VTE. One local audit20

used the UK Department of Health VTE risk assessment
tool. Liu et al28 used a risk assessment tool previously devel-
oped by Malý et al.30 Liu et al categorised patients into three
groups (low, moderate and high, based on VTE scores);
81.8% (157/192) were assessed as low risk and 18.2% (35/
192) as medium/high risk.28 Ishida et al developed their
own screening tool with risk factors specific to psychiatric
patients. This included factors such as age, gender, depres-
sive episode, catatonia, active cancer, previous VTE and
transfer from a general hospital, giving a score ranging
from 0 to 14. A cut-off value of 2 had a sensitivity of
0.927, a specificity of 0.535 and a negative predictive value
of 0.993. They reported that their tool was able to discrim-
inate between patients with moderate to higher risk.22

Overall rates of screening and assessment for VTE were
quite variable (5.9.24). Ellis et al reported that despite
30.6% of their sample being identified as at risk of VTE,
only 4.3% had undergone risk assessment.20 This was even
lower in an audit, where none of the patients underwent
risk assessment at admission.5

Prophylaxis

Most of the studies in this review either did not report use of
thromboprophylaxis or the rates were low. In Delluc et al,
only 0.4% of patients received prophylactic anticoagulation
on the ward, whereas an audit found that none of their
patients received any prophylactic measures.5,21 The highest
rates were noted in a cross-sectional study, where 16.7% (32/
192) received VTE prophylaxis. This included thrombo-
embolic deterrent (thrombo–embolus deterrent hose stock-
ings alone, unfractionated heparin/low-molecular-weight
heparin, or thrombo–embolus deterrent stockings combined
with unfractionated heparin/low-molecular-weight heparin).28

An audit in the UK recorded the reasons for not pre-
scribing VTE prophylaxis for their patients. There were
potential contraindications or concerns about prescribing
VTE prophylaxis in 14.9% of patients. These included factors
such as active self-harm, high risk of self- harm/previous
self-harm and self-neglect, among others.20

Discussion

We identified 13 studies that assessed the risk of VTE in
older psychiatric in-patients. The occurrence and risk fac-
tors for VTE are quite heterogeneous. We found that the
prevalence of VTE among psychiatric in-patient settings
ranged from 1 to 11%, which is higher than those for
community-dwelling older adults (range estimates between
0.14 and 0.8%).31,32 The rates we found were higher than
those in a large cohort study that reported a
hospital-acquired VTE incidence rate of 1.29%33 and a
DVT prevalence of 2.4–9.6% in post-surgical patients.34

Our findings are consistent with previous reports that sug-
gest higher VTE rates within hospital patients compared
with community-dwelling patients.35

Table 4 Comparison between psychiatric and geriatric studies

Psychiatric patients Geriatric patients

Number of studies Ten Three

Total number of
patients

101 458 5780

VTE rates 1.14–10.9% 0.66–0.9%

Risk factors Dementia associated with VTE risk Risk of VTE higher in acute units compared to long-term
units

Depression and catatonia identified as risk factors Restriction of mobility associated with risk of VTE

Antidepressants not associated with risk of VTE Antipsychotics not reported as risk factor

Antipsychotics identified as risk factor in only one out of ten
studies

Anti-dementia drugs noted as putative risk factor for VTE

VTE, venous thromboembolism.
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Age as a risk factor

We found that age is the most important risk factor in the
development of DVT, with older patients being at higher
risk in all in-patient settings. Advancing age was found to
be an important risk factor for VTE, and risk increased expo-
nentially with age, as reported in few community-based
studies.32,34,35 In a population-based study, the incidence
tripled every 15 years.32 Weill-Engerer et al found that the
odds of developing VTE increased by 1.5 times every 10
years.26 The differences could be attributed to factors such
as prolonged immobility in older populations, more cardio-
vascular comorbidities, malignancy and greater length of
hospital stay for older patients.36–40 Only one study, did
not find any association between the age of the patient and
risk of DVT, and this was from a single site and had a rela-
tively small population sample size.28

Diagnosis as a risk factor

Depression was found to be associated with higher risk of
VTE in older patients, with severity of depression being pro-
portionately linked with development of VTE. Similar
results were found in other community-based studies.8,41,42

A metanalysis found that patients with depression were
1.31 times more likely to develop DVT. The higher risk for
developing DVT in patients with depression may be attribut-
able to factors like immobility, dehydration, poor nutrition
and the use of antidepressants, although our review did
not find risk associated with antidepressant drug use.42

Our review establishes the association of catatonia with
the risk of developing VTE, a finding noted elsewhere too,
albeit in smaller case reports.43,44 However, these reports
were for younger patients, and further research is needed
to ascertain the relationship between catatonia and VTE in
older patients.

Three studies report that patients with dementia were
at higher risk of developing VTE.12,20,21 Previous studies
have reported that patients with dementia are at higher
risk of VTE, and it is a leading cause of mortality in these
patients; this may be attributable to prolonged immobility
and pre-existing comorbidities.45 Only one study found
that dementia was associated with reduced risk of VTE,
with wandering behaviour acting as a protective factor.28

Although there are possible reported links between
psychosis and VTE in the literature, these studies did not
stratify patients according to their age groups.16 Our review
in older patients shows only one study reporting such a link
between the presence of psychotic symptoms and risk of
developing VTE.12 This was the only study that specifically
looked for association of psychiatric diagnosis (such as
organic mental disorders, dementias, affective disorders
and psychosis) with VTE.

Medication use and VTE

The association between the use of antipsychotics and VTE
risk is mixed. Two large-scale studies align with the findings
of most of studies in this review, supporting that the use of
antipsychotics is not associated with the risk of developing
VTE.46,47 On the other hand, two studies found a

relationship between antipsychotic use and a possible risk
of developing pulmonary embolism, and note an increased
risk of VTE in patients treated with antipsychotics.24,27

Some of the previous community-based studies noted that
the risk of VTE is higher in older patients using atypical
antipsychotics or combination of antipsychotics.48,49 A
meta-analysis not specifically for older mental health
in-patients concluded that irrespective of the type, use of
antipsychotic increased the risk of developing VTE two-fold
compared with the control population.50 It is possible that
mixed findings regarding the risk of VTE may be because
the studies had patients with psychosis, which may be a
standalone risk factor for VTE, and thus causes overesti-
mation of the association between antipsychotic use and
VTE. In their review, Zhang et al also included studies
with patients who were younger, with high heterogeneity,
possibly leading to such differing results. It is also likely
that younger patients with psychosis may be on higher
dose of antipsychotics, leading to a dose–effect relationship
between use of antipsychotics and the risk of VTE.50

None of the studies in this review found any association
between the use and/or dose of antidepressants and the risk
of VTE.6,12,25,26 This is in contrast to the finding that
patients on antidepressants have a 1.22-fold risk of develop-
ing VTE, but the studies that reported such findings included
a younger population or female patients only, and found it to
be a class-specific effect.42,51 The studies included in this
review did not compare the types and classes of antidepres-
sant and the risk of VTE. One study reported that the use of
antidementia drugs was associated with the risk of VTE.21 It
is unclear whether this is an independent risk factor or a
result of factors such as severity of dementia, presence of
behavioural and psychological symptoms in dementia or
the type of dementia itself.

Immobility as a risk factor

Physical immobility is a recognised risk factor for the devel-
opment of DVT in medical and surgical patients, and is usu-
ally not associated with mobile psychiatric patients. Reduced
mobility was identified as risk factor in three of our stud-
ies,22,25,26 whereas three studies found no such associ-
ation.12,20,29 A study reviewed listed various factors such as
physical restraint, catatonia and psychomotor retardation
as important risk factors for the development of VTE in psy-
chiatric in-patient settings.52 One study found a close asso-
ciation between physical restraints and bedridden status
with the risk of VTE and aspiration pneumonia. They
found an association between retarded type of catatonia
and risk of VTE, probably because of the combination of
immobility and sedation.53 Two studies in this review iden-
tified catatonia as a potential risk factor for the development
of VTE, especially if patients were also physically
restrained.22,25

Risk assessment and use of prophylaxis

In this review, we note that risk screening tools for VTE var-
ied between settings. Two studies used existing VTE risk
assessment tools, whereas one developed their own tools
specifically for psychiatric patients.20,22,28 Screening tools
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like the Wells score, which have been quite useful in medical
settings, were found to be less reliable in psychiatric set-
tings. One study noted that 84% of VTE-positive patients
were considered as low risk by their Wells score.29 Hence
using a tool designed with psychiatry-specific risk factors
in mind might be more useful. Ishida et al developed a
tool that reportedly has a high sensitivity and negative pre-
dictive value, but its specificity is limited, and it needs wider
research within mental health settings.22

The VTE screening rates in the studies varied from 0 to
17.9%, and is in keeping with quite variable screening rates
ranging between 18 and 38% reported in older adult
wards.5,25,54,55 This is in contrast to 95% screening rates
for National Health Service (NHS) acute care provider
wards and 98% for independent sector providers as reported
by NHS England figures.56 Although guidelines recommend
that all mental health patients have VTE risk assessments
on admission, the rates of assessment for DVT on the
wards remain low, and this was recognised by the National
Institute for Health and Care Excellence (NICE) in its tech-
nology appraisal of 2018.17 Factors cited for low uptake
include ward pressures, staff changes and practicalities of
pro forma use or lack of awareness among staff.54

The rate of use of prophylactic anticoagulants reported
in the studies conducted within mental health settings was
very low (between 0 and 17.6%) in comparison with studies
undertaken within acute care settings, where in more than
one in two patients received DVT prophylaxis.57 In one of
the studies, 14.9% of patients within mental health settings
had potential contraindications or concerns about prescrib-
ing VTE prophylaxis despite 20.8% of these patients being
considered as having increased VTE risk. Unlike in acute
care settings, contraindications like risk of self-harm and
self-neglect are unique to psychiatric settings.20 Another
reason for such low rates is limited knowledge of pulmonary
embolism compared with DVT.54 This differs from acute
health care settings, where clinicians are more likely to be
aware of cumulative risk factors, and hence more likely to
administer prophylactic measures.58 This highlights the
fact that that psychiatric patients warrant an individualised
approach in screening and prophylaxis.

Strengths and limitations of the study

To our knowledge, this is the only systematic review to
explore the risk factors associated with VTE in older psychi-
atric in-patients. This review also included patients from dif-
ferent countries, and so may be more representative. Despite
a robust review of literature, we could identify only nine stud-
ies that looked at patients in psychiatric settings. Most studies
had mixed younger and older patients, and the results were
not age-stratified. Three of the studies were from single cen-
tres, and their results may not be generalisable. Two of the
studies were part of local Trust quality improvement studies,
and they did not detail the important risk factors.

To conclude, there appears to be a complex relationship
between various factors in the development of VTE in elderly
psychiatric in-patients. The only risk factor that is consistent is
advancing age. Diagnosis and psychotropic medication use
were inconsistent risk factors. Studies that show an association
of VTE with psychotropic medication use suggest that the

greatest risk is within the first 90 days of drug treatment,
and this increases with combination treatment. There is
some evidence that other than the standard risk profiles
already described for VTE, depression in older psychiatric
in-patients and the presence of catatonia may be additional
independent risk factors within older people’s mental health
in-patient settings. For patients with dementia, physical
restraint may pose an added risk of VTE. Screening tools for
VTE in older patients in mental health hospital settings are
used at variable rates. Questionnaire-based tools used in med-
ical and surgical settings have low positive predictive value in
psychiatric settings, but using blood investigations like a
D-dimer assay and imaging modalities in a mental health set-
ting may be neither practical nor cost-efficient. Future
research may involve the development of a screening tool tai-
lored to screen the risk of VTE in psychiatric in-patients, as
they represent a very specific group and are distinct from
patients in medical and surgical units.
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