
INTRODUCTION
Venous thromboembolism (VTE), comprising 
deep vein thrombosis (DVT) and pulmonary 
embolism (PE), is a serious global health 
problem associated with significant morbidity 
and mortality.1,2 VTE risk significantly 
increases with advancing age, and age 
≥75 years has been established as an 
independent risk factor.3–6 Other important 
risk factors include immobilisation, 
hospitalisation, malignancy, previous VTE, 
and comorbidities such as heart failure, 
stroke, chronic obstructive pulmonary 
disease (COPD), and diabetes mellitus.7–14

Approximately 50% of VTE is associated 
with hospital admission, and VTE risk 
assessment of hospitalised patients is 
strongly recommended by evidence-based 
guidelines.15 It could be argued that care 
home residents have VTE risk profiles 
similar to those of medical inpatients,16,17 
although the impact of VTE risk factors in 
the UK care home population is unknown.16 
Nursing home stay is an independent risk 
factor for VTE;8 moreover, US data suggest 
an eightfold risk of VTE associated with 
residence in a long-term care facility.18

The epidemiology of VTE in care homes 
remains unclear and accurate data are 
needed on rates of VTE in care homes. 
The present study is a prospective cohort 
observational study to determine, for the 
first time, the incidence of VTE in UK care 
homes.

METHOD
Study design
This was an observational cohort study. Study 
staff extracted clinical data from case notes of 
participants’ care home and GP records over 
12 months for all events of interest. Mortality 
data were complemented with cause of 
death data from the Health and Social Care 
Information Centre (HSCIC) (now called NHS 
Digital), the national provider of population 
data relating to health and social care. The 
main outcome of interest was the rate of VTE 
events per 100 person years (PYs).

Setting and participant selection
‘Care home’ as used in this study, in 
accordance with the UK definition,19 included 
care homes with nursing and care homes 
without nursing. A sample of care homes 
was recruited in Birmingham and Oxford, 
stratified by type, size, and ownership to 
increase generalisability. Care homes with 
fewer than 10 beds were excluded. Each 
resident from participating care homes 
was assessed for study inclusion. Inclusion 
criteria were care home resident and able 
to provide consent (either by consenting 
personally or via consultee declaration; that 
is, asking a family member to advise whether 
a person who lacks mental capacity would 
want to participate). Temporary residents and 
residents with a life expectancy of <6 months 
were excluded. GPs were asked to provide 
access to participants’ medical records.

Research
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Data collection
Clinical researchers reviewed the care home 
and GP medical records for each participant 
at baseline and at 12 months’ follow-up, or 
when the participants died or moved away. 
Baseline data comprised demographic 
data, medical history, comorbidities, and 
current medications. The Rivermead 
Mobility Index (RMI)20 was administered by 
care home staff. Follow-up data comprised 
hospital admissions (including accident and 
emergency attendances), deaths, and GP 
consultations.

Outcomes
Endpoint definition.  The study endpoint 
was defined as development of VTE 
during time in the study. VTE events were 
categorised into three levels of diagnostic 

certainty: definite VTE (clinical evidence of 
VTE, including radiological or post-mortem 
diagnosis, evidence of treatment, PE listed 
as main cause of death on death certificate); 
probable VTE (high clinical suspicion 
or indication of VTE but no radiological 
diagnosis); and possible VTE (no clinical 
suspicion of VTE recorded in patient’s notes, 
although VTE could not be ruled out, for 
example, due to pleuritic chest pain or 
haemoptysis).

Endpoint adjudication.  First, two research 
nurses with VTE training reviewed the 
complete case report form for each patient 
and adjudicated on each death, hospital 
admission, and GP consultation where there 
was any suggestion that there were VTE 
symptoms. Events that were not VTE related 
were adjudicated as probably not VTE or 
definitely not VTE, and cases with insufficient 
information for a sensible decision were 
adjudicated as ‘VTE unknown’. The principal 
investigator adjudicated where there was a 
difference of opinion. All events adjudicated 
as definite VTE, probable VTE, and possible 
VTE were then referred to a second stage of 
adjudication: an independent adjudication 
panel comprising two haematologists and 
a GP; two members assessed anonymised 
information to adjudicate on events and any 
difference of opinion was judged by the third 
member.

Statistical analysis 
Person time at risk commenced from 
date of enrolment until 12 months, lost to 
follow-up, or death. Incidence of VTE was 
calculated per 100 PYs of observation with 
corresponding 95% confidence intervals 
(CIs), using the Poisson exact method. The 
incidence of VTE was calculated based 
on definite, probable, and possible VTE 
events. Participants’ baseline VTE risk 
was calculated for both the Department 
of Health risk assessment tool21 and 
QThrombosis® score.22 The individual risk 
of VTE was assessed for selected factors 
using Poisson regression, reporting relative 
risks, associated 95% CI, and P-values. 
Statistical analysis was performed using 
SAS (version 9.4).

RESULTS
Sites
Forty-five care homes in Birmingham and 
Oxford participated. Participating care 
homes varied according to type, size, and 
ownership, and were representative of UK 
care homes (Table 1). Eighty-three out of 86 
GPs granted access to participants’ medical 
records.

How this fits in
Residence in a nursing home is an 
independent risk factor for venous 
thromboembolism (VTE). The incidence 
of VTE in care home residents (with and 
without nursing) may be up to 21 times 
the community incidence and five times 
that of people aged ≥70 years. Care home 
residents are not risk assessed for VTE.

Table 1. Characteristics of study care homesa

	 All Birmingham and	  
Care home characteristics	 Oxford care homesb	 Study care homes

Number	 231	 45

Type 
  With nursing	 119 (52)	 27 (60) 
  Without nursing	 112 (48)	 18 (40)

Size, number of beds 
  <30 (small)	 89 (39)	 15 (33) 
  30–49 (medium)	 82 (35)	 15 (33) 
  ≥50 (large)	 60 (26)	 15 (33) 
  Mean number of beds (SD)	 NA	 43.96 (21.38)

Ownership 
  Private/for profit	 146 (63)	 35 (78) 
  Not for profit	 85 (37)	 10 (22)

Location 
  Birmingham	 144 (62)	 27 (60) 
  Oxford	 87 (38)	 18 (40)

Study participants per care home 
  Mean (SD) participants per home	 NA	 22.47 (10.00) 
  Median number participants per home (IQR)	 NA	 20 (15–29) 
  Number of participants per home (range)	 NA	 6–45 

aData are n or n (%) unless otherwise specified. bAll care homes in Birmingham and Oxford registered on the Care 

Quality Commission website during the care home recruitment phase of the study in 2013. IQR = interquartile 

range. NA = not applicable. SD = standard deviation
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Figure 1 reports the numbers of 
individuals at each stage of the study. All 
residents in participating care homes were 
assessed for eligibility (n = 1876); 95.0% 
(1783 out of 1876) were eligible. Reasons for 
exclusion were life expectancy <6 months 
(n = 35) and being temporary residents 
(n = 58). Sixty-seven patients were excluded 
as they lacked capacity to consent and no 
suitable consultee was identified. Of eligible 
residents, 56.7% (1011 out of 1783) invited 
to participate were consented and enrolled 
to the study between August 2013 and June 
2014; 466 (46.1%) of those enrolled lacked 
capacity.

Baseline data were obtained for 1011 
participants. Follow-up analysis consisted 
of 989 participants (22 patients were 
excluded from follow-up analysis because 
of restricted access to GP records). Six-
hundred and ninety-eight out of the 989 
were followed up for 12 months, 45 moved 
away, and 246 died while in the study (after 

less than 12 months). The total follow-up 
period was 847.52 PYs with median (IQR) 
follow-up period 365 (300–365) days.

Participants
The mean age (standard deviation [SD]) was 
85.1 (8.6) years, 58.1% (587 out of 1011) were 
aged ≥85 years; mean BMI was 24.4 kg/m2 
(SD 6.1), with 14.1% (142 out of 1011) having 
BMI ≥30 kg/m2 and 11.8% (119 out of 1011) 
having a BMI <18.5 kg/m2 (Table 2). Most 
of the participants, 96.8% (979 out of 1011), 
were of white ethnic group and 71.4% (722 
out of 1011) were female; 52.7% (530 out 
of 1011) had dementia. Of the participants, 
22.2% (224 out of 1011) were completely 
bedridden (RMI score = 0) and a further 
36.5% (369 out of 1011) had significantly 
reduced mobility (RMI score = 1–6).

The main reason for requiring care home 
admission was mental health conditions 
(41.4%, 419 out of 1011), with 89.3% (374 out 
of 419) of this being caused by dementia. 

Enrolment 

Follow-up 

Analysis 

Assessed for eligibility (n = 1876) 

Excluded (n = 93) 
 • Life expectancy <6 months (n = 35) 
 • Temporary resident (n = 58) 

Eligible (n = 1783)  61% lacked mental capacity

Eligible (n = 1011)  46% lacked mental capacity

Excluded (n = 772)
88% lacked mental capacity 
 • No suitable consultee identified (n = 67)  
 • Declined/no response (n = 705) 

Followed up for <12 months (n = 300)  
 • Died (n = 255)  
 • Moved away from care home
    (n = 45) 

Followed up for 12 months
(n = 711) 

12 excluded: no 
access to GP records 

10 excluded: no 
access to GP records 

Analysed:
Contributed 12 months’ data
(n = 698) 

Analysed: 
Contributed <12 months’ data (n = 291)   
 • Died (n = 246)   
 • Moved away from care home
    (n = 45) 

Figure 1. Study flow diagram.
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Participants had been in the present care 
home for a mean time of 2.8 years (SD 
8.2), with a median time of 1.5 years. Of the 
participants, 68.3% (691 out of 1011) resided 
in care homes with nursing and 31.7% 
(320 out of 1011) in care homes without 
nursing; overall 31.7% (320 out of 1011) had 
a do-not-resuscitate order in place.

Baseline VTE risk
When the Department of Health VTE risk 
assessment tool21 for hospitalised patients 
was applied to baseline data, 58.7% of 

participants (593 out of 1011) were classed 
as high risk and eligible for consideration 
of either mechanical or pharmacological 
prophylaxis in the hospital setting (Table 3). 
The QThrombosis risk tool,22 a risk 
prediction model designed for primary care, 
indicated that participants had an increased 
1-year risk of VTE with 96.0% (971 out of 
1011) having an absolute risk of ≥0.3, three 
times the general risk.

VTE prevention strategies at baseline
Prompted by a recent VTE or hospitalisation, 
0.7% of participants (7 out of 1011) were on 
heparin, and another 5.5% (56 out of 1011) 
were on oral anticoagulants, mainly for 
atrial fibrillation. Compression stockings 
were used by 5.0% (51 out of 1011). There 
was no evidence in any participant’s records 
of VTE risk assessment.

Identification of VTE events during follow-
up period
Data for 989 participants in the follow-
up analyses were reviewed by the internal 
adjudication team. There were 991 events: 
246 deaths, 574 hospital admissions 
(relating to 345 patients), and 171 GP 
consults involving symptoms suggestive of 
VTE. Out of these, the internal adjudication 
process identified 132 potential VTE events; 
there was insufficient information to 
make a judgement on six events. Finally, 
independent adjudication confirmed 21 VTE 
events (6 definite, 1 probable, 14 possible).

Incidence of VTE
Table 4 shows the number of VTE events 
according to diagnostic certainty and 
associated incidence rates. The incidence 
of definite VTE was 0.71 per 100 PY (95% 
CI = 0.26 to 1.54), definite and probable 
VTE was 0.83 per 100 PY (95% CI = 0.33 
to 1.70), definite, probable, and possible 
was 2.48 per 100 PY (95% CI = 1.53 to 
3.79). The incidence of definite and probable 
VTE varied according to type of care home 
(care home with nursing: 0.70 per 100 PY, 
care home without nursing: 1.10 per 100 
PY). Table 5 shows supplementary data 
according to the type of VTE. Most of the 
definite and probable VTE events were DVTs 
(71.4% [5 out of 7]), and PE accounted for 
16.6% (1 out of 6) of definite VTE compared 
with 57.1% (8 out of 14) of possible VTE. 
The incidence of VTE-related deaths was 
0.12 per 100 PY for definite VTE as well as 
definite and probable VTE, and 0.35 per 100 
PY definite, probable, and possible VTE. 
The rate of hospital admissions caused by 
VTE was 0.34% (2 out of 574) for definite 
VTE, 0.52% (3 out of 574) for definite and 

Table 2. Participants’ characteristics

N = 1011	 n	 %

Age, years 
  <65	 34	 3.4 
  65–74	 85	 8.4 
  75–84	 305	 30.2 
  ≥85	 587	 58.1

Female	 722	 71.4

White ethnic group	 979	 96.8

Dementiaa	 530	 52.7

Main condition requiring care home admission 
  Mental health condition	 419	 41.4 
  Social/emotional problems	 187	 18.5 
  Somatic disorders	 340	 33.6 
  Other	 65	 6.4

Length of stay since admission 
  <1 year	 378	 37.4 
  1 year to <5 years	 528	 52.2 
  ≥5 years	 105	 10.4

Do-not-resuscitate order in place	 320	 31.7

BMI,b kg/m2 
  <18.5 (Underweight)	 119	 11.8 
  18.5–24.9 (Normal weight)	 438	 43.3 
  25.0–29.9 (Overweight)	 236	 23.3 
  ≥30 (Obese)	 143	 14.1

Smoking status 
  Ex-smoker	 334	 40.3 
  Current smoker	 36	 4.4

Mobilityc 
  Bedridden (RMI = 0)	 224	 22.2 
  Significantly reduced mobility (RMI = 1–6)	 369	 36.5 
  Mobile (RMI = 7–15)	 417	 41.3

Care home 
  Type 
    With nursing	 691	 68.3 
    Without nursing	 320	 31.7 
  Size, number of beds 
    <30	 236	 23.3 
    30–49	 294	 29.1 
    ≥50	 481	 47.6 
  Ownership 
    For profit	 739	 73.1 
    Not for profit	 272	 26.9 

aData were missing for five patients. bData were missing for 75 patients. cData were missing for one participant. 

BMI = body mass index. RMI = Rivermead Mobility Index.
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probable VTE, and 1.21% (7 out of 574) for 
definite, probable, and possible VTE. 

Table 6 compares the event rates across 
age groups, sex, mobility, type of care home, 
length of residency, previous VTE event, 
and presence of one or more significant 
medical comorbidities. In summary, the 
data suggest that the risk of a recurrence 
is increased with having a previous VTE 
(relative risk [RR] 3.17 95% CI = 1.16 to 
8.66], P = 0.02) and with having one or more 
significant medical comorbidities (RR 4.87 
[95% CI = 1.64 to 14.49], P = 0.004). Although 
the risk of VTE is likely to be increased with 

being female, aged ≥85 years, resident in a 
nursing home, and resident in care home for 
<1 year, the confidence intervals are wide 
and include the possibility of reduced risk. 

DISCUSSION
Summary
This is the first prospective study to 
determine the incidence of VTE in care 
homes and evaluate incidence of VTE in UK 
care homes. There was an incidence of 0.83 
per 100 PY for definite and probable VTE, 
significantly higher (seven times) than the 
community incidence of 0.117 per 100 PY,18 

Table 3. Department of Health VTE risk assessment

Risk assessment criteria	 n	 %

Mobility 
Significantly reduced mobility	 593	 58.7

Thrombosis risk (based on 593 patients with reduced mobility) 
  Active cancer or cancer treatment	 69	 11.6 
  Age >60 years	 587	 99.0 
  Dehydration 	 NM	 NM 
  Known thrombophilias	 2	 0.3 
  Obesity (BMI >30 kg/m2)	 83	 14.0 
  One or more significant medical comorbiditiesa	 425	 71.7 
  Personal history of VTE	 60	 10.1 
  Use of hormone replacement therapy	 1	 0.2 
  Use of oestrogen-containing contraceptive therapy	 0	 0.0 
  Varicose veins with phlebitis	 2	 0.3 
  Pregnancy or <6 weeks postpartum	 0	 0.0

Number with at least one thrombosis risk factor	 593	 100% 

aHeart disease; metabolic, endocrine, or respiratory pathologies; acute infectious diseases; inflammatory 

conditions. BMI = body mass index. NM = not measured. VTE = venous thromboembolism.

Table 4. Incidence of VTE according to diagnostic certainty

	 Number of		  Person 	 Incidence rate per	  
Characteristic	 events	 n	 years	 100 person years	 95% CI

Diagnostic criteria 
  Definite VTE	 6	 989	 847.52	 0.71	 0.26 to 1.54 
  Definite and probable VTE	 7	 989	 847.52	 0.83	 0.33 to 1.70 
  Definite, probable and possible VTE	 21	 989	 847.52	 2.48	 1.53 to 3.79

VTE = venous thromboembolism.

Table 5. Incidence of VTE according to type of VTE and diagnostic certainty

		  Definite and	 Definite, probable, and 
Characteristic	 Definite VTE (n = 6)	 probable VTE (n = 7)	 possible VTE (n = 21)

Type of event	 n (%)	 Incidence rate (95% CI)	 n (%)	 Incidence rate (95% CI)	 n (%)	 Incidence rate (95% CI)

  DVT	 5 (83.3)	 0.59 (0.19 to 1.38)	 5 (71.4)	 0.59 (0.19 to 1.38)	 11 (52.3)	 1.30 (0.65 to 2.32) 
  PE	 1 (16.6)	 0.12 (0.003 to 0.66)	 2 (28.6)	 0.24 (0.03 to 0.85)	 10 (47.6)	 1.18 (0.57 to 2.17) 
  Fatal PE	 1 (16.6)	 0.12 (0.003 to 0.66)	 1 (14.2)	 0.12 (0.003 to 0.66)	 3 (14.2)	 0.35 (0.07 to 1.03) 
  Recurrent VTE	 2 (33.3)	 0.24 (0.03 to 0.85)	 2 (28.6)	 0.24 (0.03 to 0.85)	 5 (23.8)	 0.59 (0.19 to 1.38)

DVT = deep vein thrombosis. PE = pulmonary embolism. VTE = venous thromboembolism.
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rising to 2.48 per 100 PY when including 
possible VTE. The incidence of definite 
and probable VTE is also twice as high as 
the rate of VTE in people aged ≥70 years 
(0.44 per 100 PY).23 The study population 
was classed as high risk according to 
conventional available VTE risk assessment 
tools; however, there was no demonstrable 
use of VTE risk assessment. 

Strengths and limitations
The current study has several strengths; 
the clear definitions for VTE according 
to diagnostic certainty and independent 
adjudication of study endpoints minimised 
bias in the ascertainment of VTE events. 
Data collection comprised complete notes 
review of both care home and GP records; GP 
records in UK contain the complete medical 
history including all hospitalisations, 
investigations, results, and medications, 
therefore providing a robust data source for 
identification of VTE events. Furthermore, 
HSCIC cause of death data provided reliable 
data for adjudication on deaths. The study 
sample is drawn from a mix of care homes 
across Birmingham and Oxford, and 
reflects a considerable proportion of care 
home residents without mental capacity. 
Nevertheless, the small number of definite 

and probable VTE events meant that there 
was insufficient data to develop a reliable 
clinical prediction model for estimating the 
probability of the occurrence of VTE in a 
care home population.

Comparison with existing literature
The incidence rate of definite and probable 
VTE in the present study is lower than 
that found in previous studies; however, if 
possible VTE is included the rate is much 
higher.24–27 Gomes and colleagues found 
an incidence of 1.30 events per 100 PY,24 
Gatt et al found an incidence of 1.4 to 1.6 
per 100 PY,25 and Leibson and colleagues 
found an incidence of 1.2 to 1.5 per 100 PY.26 
These studies, however, relied on nursing 
home administrative data and diagnostic 
codes, and were, therefore, subject to 
diagnostic uncertainty and misclassification. 
Furthermore, Gomes et al and Leibson and 
colleagues were unable to disentangle VTE 
events that occurred during nursing home 
residence from those that occurred before 
admission, as conditions were recorded 
as active at time of assessment. This is 
important, as Reardon et al found that 1 in 
25 patients admitted to care homes had a 
current diagnosis of VTE.27 On the other hand, 
the present study included only VTE events 

Table 6. VTE event rates according to selected participant characteristics 

		  Number of eventsa/	 Relative risk	  
Characteristics		  person years	 (95% CIb)	 P-value

Sex	 Male (reference)	 4/240	 1	 – 
	 Female	 17/608	 1.67 (0.56 to 4.99)	 0.350

Age, years	 <75 (reference)	 2/106	 1	 – 
	 75–84	 1/258	 0.21 (0.02 to 2.27)	 0.200 
	 ≥85	 18/483	 1.98 (0.46 to 8.51)	 0.360

Rivermead Mobility Index	 0 (reference)	 3/183	 1	 – 
	 1–6	 8/301	 1.62 (0.43 to 6.11)	 0.480 
	 7–15	 10/364	 1.68 (0.46 to 6.09)	 0.430

Length of stay since admission	 <1 year	 9/306	 2.74 (0.35 to 21.59)	 0.340 
	 1 to 5 years	 11/448	 2.28 (0.29 to 17.69)	 0.430 
	 >5 years (reference)	 1/93	 1	 –

Type of care home	 With nursing	 17/575	 2.02 (0.68 to 6.00)	 0.210 
	 Without nursing (reference)	 4/273	 1	 –

Previous VTE	 Previous VTE	 5/76	 3.17 (1.16 to 8.66)	 0.024 
	 No previous VTE (reference)	 16/772	 1	 –

Malignancy	 Malignancy	 3/114	 1.07 (0.32 to 3.64)	 0.910 
	 No malignancy (reference)	 18/733	 1	 –

Obesity, body mass index	 >30 kg/m2	 3/125	 0.99 (0.29 to 3.41)	 0.990 
	 ≤30 kg/m2 (reference)	 16/663	 1	 –

Significant medical comorbiditiesc	 0 (reference)	 4/453	 1	 – 
	 ≥1	 17/395	 4.87 (1.64 to 14.49)	 0.004 

aDefinite, probable, and possible VTE. bPoisson exact CI. cHeart disease; metabolic, endocrine, or respiratory pathologies; acute infectious diseases; inflammatory conditions. 

VTE = venous thromboembolism.
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that occurred during participants’ time in the 
study. Patients were also excluded with life 
expectancy of <6 months, and this group may 
have had a higher likelihood of developing 
a VTE.

A more recent study found a higher 
incidence of 3.68 per 100 PY.27 This 
again may be a result of methodological 
differences, although the authors 
attributed this to possible consequences 
of differences in the pool of nursing homes 
studied, and improved diagnostics for 
asymptomatic VTE such as the portable 
Doppler ultrasound. Portable Doppler was 
not available to care home residents in 
the current study. Nevertheless, incidence 
rates found in this and previous studies are 
likely to underestimate the real incidence 
of VTE in the care home population as 
death caused by PE is underdiagnosed 
while post-mortem-proven fatal PE rate in 
hospital inpatients is 2.5%.28 Additionally, 
a post-mortem study of 234 nursing home 
residents found undiagnosed VTE to be 
the cause of death in 8%, while 40% of PE 
events were not suspected before death.29 
In the present study, only one out of the 246 
deaths had objectively confirmed PE as the 
cause of death, giving a fatal PE rate of 0.4%. 
Moreover, the studies are subject to under-
recognition of VTE as symptoms may be 
nonspecific and masked by comorbidity in 
older patients.30–34 Also VTE is often silent,35–37 

and a previous study found prevalence of 
13.5% DVT by ultrasonography screening of 
institutionalised older individuals.38

Implications for practice
Despite robust standards for ascertainment 
of VTE events, the incidence in care home 
residents in this study is high compared with 
incidence in the community overall, as well 
as incidence in older people. The substantial 
VTE rate in care home residents requires 
consideration by clinicians responsible for 
their care; this has implications on national 
health care in terms of the UK’s ageing 
population, particularly as none of the 
residents in the present study had been risk 
assessed for VTE. 

Current guidelines have no provision for 
care home residents; further evidence is 
needed to inform guideline development. 
Zarowitz and colleagues developed a VTE 
risk stratification tool for care homes,39 

although this has not been validated. Many 
of the characteristics of care home residents 
are also associated with adverse events 
from pharmacological thromboprophylaxis. 
Although it is difficult to argue for formal 
risk assessment in care homes at this stage, 
there is a need to explore risk stratification 
and the benefit of VTE prophylaxis in this 
population.

e136  British Journal of General Practice, February 2017



REFERENCES 
1.	 Silverstein MD, Heit JA, Mohr DN, et al. Trends in the incidence of deep vein 

thrombosis and pulmonary embolism: a 25-year population-based study. Arch 
Intern Med 1998; 158(6): 585–593.

2.	 Kearon C. Natural history of venous thromboembolism. Circulation 2003; 
107(23 suppl 1): I–22–30.

3.	 Engbers MJ, van Hylckama Vlieg A, Rosendaal FR. Venous thrombosis in the 
elderly: incidence, risk factors and risk groups. J Thromb Haemost 2010; 8(10): 
2105–2112.

4.	 Heit J, O’Fallon M, Petterson T, et al. Relative impact of risk factors for deep 
vein thrombosis and pulmonary embolism: a population-based study. Arch 
Intern Med 2002; 162(11): 1245–1248.

5.	 Goldhaber S. Risk factors for venous thromboembolism. J Am Coll Cardiol 
2010; 56(1): 1–7.

6.	 Oger E. Incidence of venous thromboembolism: a community-based study in 
Western France. EPI-GETBP Study Group. Groupe d’Etude de la Thrombose de 
Bretagne Occidentale. Thromb Haemost 2000; 83(5): 657–660.

7.	 Gibbs NM. Venous thrombosis of the lower limbs with particular reference to 
bed-rest. Br J Surg 1957; 45(191): 209–236.

8.	 Heit JA, Silverstein MD, Mohr DN, et al. Risk factors for deep vein thrombosis 
and pulmonary embolism: a population-based case-control study. Arch Intern 
Med 2000; 160(6): 809–815.

9.	 Blom JW, Vanderschoot JPM, Oostindiër MJ, et al. Incidence of venous 
thrombosis in a large cohort of 66,329 cancer patients: results of a record 
linkage study. J Thromb Haemost 2006; 4(3): 529–535.

10.	 Howell MD, Geraci JM, Knowlton AA. Congestive heart failure and outpatient 
risk of venous thromboembolism: a retrospective, case-control study. J Clin 
Epidemiol 2001; 54(8): 810–816.

11.	 Sellier E, Labarere J, Sevestre MA, et al. Risk factors for deep vein thrombosis 
in older patients: a multicenter study with systematic compression 
ultrasonography in postacute care facilities in France. J Am Geriatr Soc 2008; 
56(2): 224–230.

12.	 Kelly J, Rudd A, Lewis R, et al. Venous thromboembolism after acute stroke. 
Stroke 2001; 32(1): 262–267.

13.	 Erelel M, Cuhadaroglu C, Ece T, et al. The frequency of deep venous 
thrombosis and pulmonary embolus in acute exacerbation of chronic 
obstructive pulmonary disease. Respir Med 2002; 96(7): 515–518.

14.	 Ageno W, Becattini C, Brighton T, et al. Cardiovascular risk factors and venous 
thromboembolism: a meta-analysis. Circulation 2008; 117(1): 93–102.

15.	 National Institute for Health and Care Excellence. Venous thromboembolic 
diseases: diagnosis, management and thrombophilia testing. CG144. London: 
NICE, 2012 (updated November 2015). https://www.nice.org.uk/Guidance/cg144 
(accessed 15 Dec 2016).

16.	 Pai M, Douketis JD. Preventing venous thromboembolism in long-term care 
residents: cautious advice based on limited data. Cleve Clin J Med 2010; 77(2): 
123–130.

17.	 Haas S, Spyropoulos AC. Primary prevention of venous thromboembolism in 
long-term care: identifying and managing the risk. Clin Appl Thromb Hemost 
2008; 14(2): 149–158.

18.	 Heit JA. The epidemiology of venous thromboembolism in the community. 
Arterioscler Thromb Vasc Biol 2008; 28(3): 370–372.

19.	 Care Standards Act 2000. London: The Stationery Office, 2000 (updated 2002). 
http://www.legislation.gov.uk/ukpga/2000/14 (accessed 15 Dec 2016).

20.	 Collen FM, Wade DT, Robb GF, et al. The Rivermead Mobility Index: a further 

development of the Rivermead Motor Assessment. Int Disabil Stud 1991; 13(2): 
50–54.

21.	 Department of Health. Venous thromboembolism (VTE) risk assessment 
tool 2010. London: DH, 2010. http://webarchive.nationalarchives.gov.
uk/20130107105354/http:/dh.gov.uk/en/Publicationsandstatistics/Publications/
PublicationsPolicyAndGuidance/DH_088215 (accessed 11 Nov 2016).

22.	 Hippisley-Cox J, Coupland C. Development and validation of risk prediction 
algorithm (QThrombosis) to estimate future risk of venous thromboembolism: 
prospective cohort study. BMJ 2011; 343: d4656.

23.	 Tagalakis V, Patenaude V, Kahn SR, Suissa S. Incidence of and mortality from 
venous thromboembolism in a real-world population: the Q-VTE Study Cohort. 
Am J Med 2013; 126(9): 832.e13–21.

24.	 Gomes JP, Shaheen WH, Truong SV, et al. Incidence of venous thromboembolic 
events among nursing home residents. J Gen Intern Med 2003; 18(11): 934–936.

25.	 Gatt ME, Paltiel O, Bursztyn M. Is prolonged immobilization a risk factor for 
symptomatic venous thromboembolism in elderly bedridden patients? Results 
of a historical-cohort study. Thromb Haemost 2004; 91(3): 538–543.

26.	 Leibson CL, Petterson TM, Bailey KR, et al. Risk factors for venous 
thromboembolism in nursing home residents. Mayo Clin Proc 2008; 83(2): 
151–157.

27.	 Reardon G, Pandya N, Nutescu EA, et al. Incidence of venous 
thromboembolism in nursing home residents. J Am Med Dir Assoc 2013; 
14(8): 578–584.

28.	 Baglin TP, White K, Charles A. Fatal pulmonary embolism in hospitalised 
medical patients. J Clin Pathol 1997; 50(7): 609–610.

29.	 Gross JS, Neufeld RR, Libow LS, et al. Autopsy study of the elderly 
institutionalized patient. Review of 234 autopsies. Arch Intern Med 1988; 148(1): 
173–176.

30.	 Schouten HJ, Koek HL, Kruisman-Ebbers M, et al. Decisions to withhold 
diagnostic investigations in nursing home patients with a clinical suspicion of 
venous thromboembolism. PLoS One 2014; 9(3): e90395.

31.	 Masotti L, Ray P, Righini M, et al. Pulmonary embolism in the elderly: a review 
on clinical, instrumental and laboratory presentation. Vasc Health Risk Manag 
2008; 4(3): 629–636.

32.	 Goodacre S, Sutton AJ, Sampson FC. Meta-analysis: the value of clinical 
assessment in the diagnosis of deep venous thrombosis. Ann Int Med 2005; 
143(2): 129–139.

33.	 Oudega R, Moons KG, Hoes AW. Limited value of patient history and physical 
examination in diagnosing deep vein thrombosis in primary care. Fam Pract 
2005; 22(1): 86–91.

34.	 Righini M, Le Gal G, Perrier A, et al. The challenge of diagnosing pulmonary 
embolism in elderly patients: influence of age on commonly used diagnostic 
tests and strategies. J Am Geriatr Soc 2005; 53(6): 1039–1045.

35.	 Bounameaux H. Integrating pharmacologic and mechanical prophylaxis of 
venous thromboembolism. Thromb Haemost 1992; 82(2): 931–937.

36.	 Kudsk KA, Fabian TC, Baum S, et al. Silent deep vein thrombosis in immobilized 
multiple trauma patients. Am J Surg 1989; 158(6): 515–519.

37.	 Nielsen HK, Husted SE, Krusell LR, et al. Silent pulmonary embolism in 
patients with deep venous thrombosis. Incidence and fate in a randomized, 
controlled trial of anticoagulation versus no anticoagulation. J Int Med 1994; 
235(5): 457–461.

38.	 Benoist M, Barrellier MT, Gautier P, et al. Venous thromboembolic disease in 
a geriatric environment. Importance of its detection and treatment. J Mal Vasc 
1994; 19(4): 289–293.

39.	 Zarowitz BJ, Tangalos E, Lefkovitz A, et al. Thrombotic risk and immobility in 
residents of long-term care facilities. J Am Med Dir Assoc 2010; 11(3): 211–221.

British Journal of General Practice, February 2017  e137


