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ABSTRACT
Background: Implementing venous thromboembolism
(VTE) risk assessment guidance on admission to
hospital has proved difficult worldwide. In 2010, VTE
risk assessment in English hospitals was linked to
financial sanctions. This study investigated possible
barriers and facilitators for VTE risk assessment in
medical patients and evaluated the impact of local and
national initiatives.
Setting: Acute Medical Unit in one English National
Health Service university teaching hospital.
Methods: This was a mixed methods study; National
Research Ethics Service approval was granted. Data
were collected over four 1-week periods; November
2009 (1), January 2010 (2), April 2010 (3) and April
2011 (4). Case notes for all medical patients admitted
during these periods were reviewed. Thirty-six staff
were observed admitting 71 of these patients; 24
observed staff participated in a structured interview.
Results: 876 case notes were reviewed. In total,
82.1% of patients had one or more VTE risk factors
and 25.3% one or more bleeding risks. VTE risk
assessment rose from a baseline of 6.9–19.6%,
following local initiatives, and to 98.7% following
financially sanctioned government targets. A similar
increase in appropriate prescribing of prophylaxis was
seen, but inappropriate prescribing also rose. No staff
observed in period 1 conducted VTE risk assessment,
risk-assessment forms were largely ignored or
discarded during period 2; and electronic recording
systems available during period 3 were not accessed.
Few patients were asked any VTE-related questions in
periods 1, 2 or 3.
Interviewees’ actual knowledge of VTE risk was not
related to perceived knowledge level. Eight of the 24
staff interviewed were aware of national policies or
guidance: none had seen them. Principal barriers
identified to risk assessment were: involvement of
multiple staff in individual admissions; interruptions;
lack of policy awareness; time pressure and complexity
of tools.
Conclusions: National financial sanctions appear
effective in implementing guidance, where other local
measures have failed.

ARTICLE SUMMARY
Article focus
▪ Implementing venous thromboembolism (VTE)
risk assessment (RA) on admission to hospital
is proving difficult.
▪ What are the barriers and facilitators for carrying
out VTE RA when admitting medical patients?
▪ What was the impact of national and local initiatives designed to maximise VTE RA and appropriate prophylaxis with low-molecular-weight
heparin (LMWH)?

Key messages
▪ A variety of locally designed initiatives proved
ineffective in improving performance in carrying
out VTE RA whereas a centrally imposed financial sanction appeared effective.
▪ Increased frequency of VTE RA resulted in an
increase in both appropriate and inappropriate
prescribing of LMWH.
▪ Staff knowledge of VTE risk factors and policy
was poor possibly contributing to poor
performance.

Strengths and limitations of this study
▪ The observations and interviews provide rich
real-time data supporting and informing the findings of the case note review.
▪ The numbers of case notes reviewed were sufficiently large to provide statistically significant
comparisons between study periods.
▪ The study was carried out in one hospital; the
practices observed and opinions expressed may
not reflect those in other hospitals.
▪ The researcher is a regular member of the AMU
staff which may have impacted on behaviour
during observations.
▪ The interviews were carried out sequentially and
although all staff agreed to keep the subject
matter confidential to avoid invalidating the
results, it is impossible to be certain that confidentiality was not breached, but no evidence
suggests that this occurred.
▪ Staffs interviewed were not asked about any recent
changes to their practice regarding VTE RA.
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INTRODUCTION
Venous thromboembolism (VTE) was ﬁrst described in
1676 and its association with surgery recognised in 1866.1
During the 20th century, accumulating evidence of risk
factors for VTE, especially those associated with surgery,
led to the ﬁrst consensus statement for preventing VTE
and pulmonary embolism (PE) in 1986.2 The link between
inﬂammation and increased VTE risk was ﬁrst proposed in
the 1970s3 and the increased risk of VTE associated with
medical conditions which have an inﬂammatory component, such as respiratory disease and acute infection, is
now recognised.4 Not surprisingly, the proportion of
patients developing VTE increases with the number of risk
factors present,5 but over 80% of medical patients admitted
to hospital have at least one risk factor.6 7 The risk of deep
vein thrombosis (DVT) in hospitalised medical patients if
no thromboprophylaxis is given was approximately 20% in
a meta-analysis of 17 randomised clinical trials.8
Prophylaxis with low-molecular-weight heparin (LMWH)
reduces the number of hospital-acquired VTEs in medical
patients by up to 60%.9 10
Increased international awareness of VTE risks is shown
by studies assessing current practice in Europe,11 12 Brazil,13
the USA14 15 and Canada.16 In England and Wales this
awareness has been seen at government level, through the
commissioning of reports in 200417 and 2007,18 the National
Institute For Health and Clinical Excellence (NICE) published guidance on risk assessment (RA) in 201019 and most
recently mandatory collection of VTE RA ﬁgures as part of
the National Health Service (NHS) Outcomes Framework
in June 2010.20 This top down approach has had limited
success, with uptake of VTE RA guidance slow and many
NHS hospitals struggling with its implementation.6 21–23 The
report based on the Commissioning for Quality and
Innovation payment framework (CQUIN) data collection
for July–September 2011 shows that 12 months after mandatory implementation some English NHS hospitals were still
unable to fully comply with the target that 90% of patients
should be assessed within 24 h of admission. Overall only
88% of all patients (medical and surgical) were VTE risk
assessed on admission and in September 2011, 18% of hospitals failed to meet the 90% target.24 This problem is not

unique to England and Wales. The ENDORSE study, which
was conducted in 32 countries worldwide in 2008, showed
that recommended VTE prophylaxis in medical patients
varied between countries from 3% to 70%.25
Given the difﬁculties in implementing guidance, this
study aimed to (1) identify possible barriers and facilitators for carrying out VTE RA and appropriate prophylactic prescribing in medical patients and (2) assess the
impact of these national initiatives and other local initiatives on VTE RA on admission and prophylaxis in one
English NHS university teaching hospital.

METHODS
A triangulated mixed methods approach was used involving review of case notes, observation of the admission
process and interviews with healthcare staff. There were
four 1-week study periods: November 2009 (1), January
2010 (2), April 2010 (3) and April 2011 (4). Case note
review and direct observation of a sample of admissions
was carried out for all four study periods. Interviews
were undertaken with all admitting staff observed during
periods 1, 2 and 3. The data collection periods were
selected to assess the impact of both local and national
initiatives occurring during the study and also to avoid
the weeks when junior doctors change jobs to minimise
bias due to lack of familiarity with the role (ﬁgure 1).
1. November
2009—All
Party
Parliamentary
Thrombosis Group—Audit of acute trusts (National)
2. 24 November 2009—Trust RA forms placed with
medication charts on AMU (Local)
3. 27 January 2010—NICE guidance—national press &
TV coverage (National)
4. 15 February 2010—Thrombosis nurse employed
(Local)
5. 26 February 2010—VTE Grand round (1)—launch
of Trust VTE policy (Local)
6. March 2010—Department of Health (DH) RA tool
(V.2) (National)
7. 21 March 2010—DH letter—Collecting of VTE RA
data to be mandatory (National)
8. 1 April 2010—electronic VTE RA (Local)

Figure 1 Overall study design,
illustrating local and national
initiatives relating to venous
thromboembolism prophylaxis.
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9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

15 April 2010—VTE reminder posters on AMU
(Local)
27 April 2010—Trust RA form V.4 (in line with DH/
NICE guidance) (Local)
10 May 2010—electronic VTE RA—V.2—simpliﬁed
(Local)
21 May 2010—NICE guidance notes re VTE RA
data collection (National)
1 June 2010—VTE data collection mandatory
(National)
June 2010 NICE VTE quality standard (National)
6 September 2010—Trust VTE risk assessor of the
week scheme (Local)
22 October 2010—VTE Grand Round (2) (Local)
26 October 2010—VTE training—Pharmacists (Local)
20 December 2010—VTE RA in NHS outcomes
framework 2011/12 (National)
2 February 2011—How to guide for VTE RA
(National)

Local initiatives were introduced to increase staff
awareness of and facilitate the implementation of
national guidance and included both education and
provision of RA tools. A thrombosis nurse was recruited
to provide ward based training for nursing staff and education sessions were provided for medical staff at two of
the weekly Grand rounds. Paper RA forms were initially
based on the available literature and those used by other
local hospitals. These were modiﬁed during the course
of the study in line with comments received from staff
and to comply with the revised DH RA tool introduced
in March 2010. The initial electronic RA tool introduced
in April 2010 was very cumbersome as it required a yes/
no answer to each VTE risk and each bleeding risk. This
was later simpliﬁed to electronic conﬁrmation that VTE
RA had been completed and whether or not the assessment had taken place within 24 h of admission.
Ethical approval
The study was approved by the National Research Ethics
Service (Liverpool Central REC Ref 09/H1005/67),
Liverpool John Moores University Ethics Committee
(approval no 09/PBS/015); Research Governance
approval from Royal Liverpool University Hospital (study
no 3862) and was carried out in the Acute Medical Unit
(AMU) of an English university teaching hospital.
Case note review
Case notes for patients admitted during each study
period were reviewed retrospectively, following discharge
or death, to establish the frequency of VTE RA and prescribing of prophylactic LMWH, evidence of VTE risk
factors and bleeding risks to assess the appropriateness
of prescribing and DVTs, PEs, deaths or episodes of
bleeding during hospitalisation.
A power calculation was performed to determine the
number of records required for detecting a difference
of 15% in the proportion of patients risk assessed

between study periods, with a power of 99%. Using a
baseline proportion of documented RAs of 5%, derived
from an earlier case note audit, 200 patient records per
study period were required. Assuming that 20% of
patients have a contraindication to treatment and using
a baseline proportion of 30% patients receiving appropriate prophylaxis, proportions again derived from
earlier data, 160 patients per study period would provide
96% power to detect an increase of 20% in patients
treated appropriately.
In accordance with Trust policy all patients requiring
pharmacological DVT prophylaxis should receive LMWH;
those with renal impairment (eGFR <30 ml/min) receive
a lower dose. Inappropriate prescribing of LMWH was
deﬁned as ‘prescribing for patients with at least one
known bleeding risk’ and was assessed by an expert panel
of four AMU consultant physicians. Each consultant independently reviewed a case summary for each patient with
at least one bleeding risk who was prescribed LMWH and
indicated that LMWH was either appropriate or inappropriate. If there was consensus among all four consultants
the decision was accepted. Where there was initial disagreement, all four consultants debated the cases until
consensus was reached.

Observations
Staff gave informed consent for observations; patients or
their carers could exclude the researcher at any time.
Patients observed were purposively selected to maximise
both the range of staff observed and variation in time
and day of admission. Staffs were aware that the study
related to the hospital admission process but not specifically to VTE RA. During observations, data relating to
VTE RA and prescribing of prophylactic therapies were
recorded on a standard form with additional ﬁeld notes.
The pharmacist researcher had only social interaction
with staff, but was able to identify any inappropriate clinical management with the potential to seriously
adversely impact on patient care and intervene if
required.

Interviews
Interviews with staff took place as soon as practical following observations, using a structured questionnaire to
ascertain their knowledge, perceived knowledge, training experiences and views on implementing VTE RA.

Data analysis
Data from the observations and interviews were coded
into themes where necessary. Descriptive analysis was
carried using SPSS V.17; statistical tests (t tests and χ2
tests treating the groups as simple categories) were
carried out using Minitab V.16. Where case notes and/
or prescription charts were missing these cases were
excluded from the relevant analyses.
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Table 1 Demographic details of patients included in case
note reviews and observations
Characteristic

Case note review

Observations

Number
Case notes
available
Sex: male (%)
Age range (mean)

930
876

71
67

381 (43.5%)
16–98 (64) years

Average length of
stay (mean)
Main causes of
admission
(descending order
of occurrence)

1–182 (99) days

28 (39%)
16–98 (68)
years
1–54 (87) days

Infection
(285; 32.5%)
Pain (72; 8.2%)
Cardiac cause (60;
6.8%)
Shortness of
breath (54; 6.2%)
Abnormal
biochemistry* (51;
5.5%)
Possible VTE (46;
5.3%)

Infection
(15; 22%)
Pain (8; 12%)
Abnormal
biochemistry*
(8; 12%)
Possible VTE
(7; 10%)
Shortness of
breath (5; 7%)
Vomiting or
diarrhoea
(5; 7%)

*Results outside of the normal range for haemoglobin, glucose,
thyroid hormones, sodium, potassium, magnesium or calcium.

RESULTS
Case note review
The demographic details of the patients admitted
during the study are shown in table 1.
A total of 1015 patients were recruited, 930 (91.6%)
were followed up. In 54 cases the relevant admission
documentation was not available in records, leaving 876
cases suitable for analysis. The prescription chart was
missing for a further 72 cases resulting from their

exclusion from the analysis relating to prescription of
prophylaxis. Statistical analyses showed that there were
no signiﬁcant differences between the patients whose
case notes were reviewed and the remainder in terms of
gender (χ2 test; p=0.534) or length of stay (t test;
p=0.326). Observed patients were slightly older than
those not observed (t test; p=0.045) and the main causes
of admission were broadly similar (table 1).The
numbers of patients reviewed in each study period are
shown in table 2, together with details of risk factors
present.
Of the 876 patients, 719 (82.1%) had at least one VTE
risk factor and 222 (25.3%) had at least one bleeding risk
on admission. Almost a ﬁfth of all admissions (171; 19.5%)
had risk factors for both VTE and bleeding (table 2),
therefore 23.8% of the patients admitted with a VTE risk
factor also had a bleeding risk, requiring clinical judgement before prescribing prophylaxis.
There was an increase in the proportion of patients
who had both VTE and bleeding risk factors during the
course of the study however this did not reach statistical
signiﬁcance (χ2 p=0.170). Over the period of the study
there was a gradual increase in the complexity of
patients treated as bed pressures resulted in more
patients with minor conditions receiving ambulatory
care which may explain this trend.
The proportion of patients with a documented completed VTE RA rose from 6.9% in study period 1 to
18.5% and 19.6% in periods 2 and 3, respectively, following local initiatives, but to 98.7% in period 4 following
the imposition of payment-related government targets
(table 3). These changes were statistically signiﬁcant
(χ2 test; p<0.001). Three subanalyses showed that comparisons of periods 1 to 2 and 3 to 4 both gave p<0.001
and these were therefore statistically signiﬁcant even
when the Bonnferroni correction was applied. The comparison of period 2 to 3 was non-signiﬁcant ( p=0.884).

Table 2 Frequency of VTE risk factors and bleeding risks
Study period

November 2009 (1)

January 2010 (2)

April 2010 (3)

April 2011 (4)

Totals

Total admitted
Case notes available
At least 1 VTE risk
factor*
95% CI
At least one bleeding
risk factor*
95% CI
Risk factors for both
VTE and bleeding*
95% CI
VTE risk and no
bleeding risk*
(LMWH indicated)
95% CI

265
232/265 (87.5%)
192/232 (82.8%)

255
216/255 (84.7%)
172/216 (79.6%)

239
204/239 (85.4%)
161/204 (78.9%)

256
224/256 (87.5%)
195/224(87.1%)

1015
876/1015 (86.3%)
719/876 (82.1%)

(77.3% to 87.4%)
44/232 (19.0%)

(73.6% to 84.8%)
62/216 (28.7%)

(72.7% to 82.3%)
53/204 (26.0%)

(82.9% to 91.1%)
63/224 (28.1%)

(79.4 to 84.6%)
222/876 (25.3%)

(14.1% to 24.6%)
34/232 (14.7%)

(22.8% to 35.2%)
44/216 (20.4%)

(20.1% to 32.6%)
43/204 (21.1%)

(22.3% to 34.5%)
50/224 (22.3%)

(22.5% to 28.4%)
171/876 (19.5%)

(10.4% to 19.9%)
158/232 (68.1%)

(15.2% to 26.4%)
128/216 (59.3%)

(15.7% to 27.3%)
118/204 (57.8%)

(17.0% to 28.3%)
145/224 (64.7%)

(16.9% to 22.3%)
549/876 (62.7%)

(61.7% to 74.1%)

(52.4% to 65.9%)

(50.7% to 64.7%)

(58.1% to 71.0%)

(59.4% to 65.9%)

*No significant difference between study periods.
LMWH, low-molecular-weight heparin; VTE, venous thromboembolism.
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Table 3 Frequency of VTE risk assessment and appropriate prescribing of LMWH
Study period
Total admitted
Case notes available
VTE risk assessment
completed*
Prescription charts and
case notes available
LMWH indicated
95% CI
LMWH prescribed
appropriately* (patient
has VTE risk factors
and no bleeding risks)
95% CI
LMWH contra
indicated
95% CI
LMWH prescribed
inappropriately**
95% CI
Number of admissions
observed
VTE risk assessment
completed
95% CI
LMWH prescribed
appropriately
95% CI
LMWH prescribed
inappropriately
95% CI

All admissions

Observations

November 2009 (1)

January 2010 (2)

April 2010 (3)

April 2011 (4)

265
232/265 (87.5%)
16/232 (6.9%)

255
216/255 (84.7%)
40/216 (18.5%)

239
204/239 (85.4%)
40/204 (19.6%)

256
224/256 (87.5%)
221/224 (98.7%)

205/265 (77.4%)

201/255 (78.8%)

189/239 (79.1%)

209/256 (81.6%)

147/205 (71.7%)
(65.0% to 77.8%)
73/147 (49.7%)

115/201 (57.2%)
(50.1% to 64.3%)
71/115 (61.7%)

115/189 (60.8%)
(53.5% to 67.8%)
78/115 (67.8%)

135/209 (64.6%)
(57.7% to 71.1%)
126/136 (92.6%)

(41.3% to 58.0%)
32/205 (15.6%)

(52.2% to 70.6%)
49/201 (24.4%)

(58.5% to 76.2%)
39/189 (20.6%)

86.9% to 96.4%)
43/209 (20.6%)

(10.9% to 21.3%)
1/32 (3%)

(18.6 to 30.9%)
9/49 (18%)

(15.1% to 27.1%)
3/39 (8%)

(15.3% to 26.7%)
14/43 (33%)

(0% to 16%)
16

(9% to 32%)
21

(2% to 21%)
14

(19% to 49%)
20

0/16 (0%)

7/21 (33%)

4/14 (29%)

15/20 (75%)

(0% to 17%)
9/16 (56%)

(15% to 60%)
12/21 (57%)

(8% to 58%)
7/14 (50%)

(51% to 91%)
12/20 (60%)

(30% to 80%)
0/16 (0%)

(34% to 78%)
2/21 (10%)

(23% to 77%)
0/14 (0%)

(36% to 81%)
1/20 (5%)

(0% to 17%)

(1% to 30%)

(0% to 19%)

(0% to 25%)

Significant differences between study periods *p<0.001; **p=0.002.
LMWH, low-molecular-weight heparin; VTE, venous thromboembolism.

Thirty-three patients had at least one bleeding risk,
but received LMWH. Independent review of all 33 case
summaries by four AMU consultants achieved consensus
agreement in 24 cases, with the remaining nine requiring discussion before consensus was reached. In six cases
it was agreed that LMWH was appropriate, but was
inappropriately prescribed in the remaining 27.
Patients taking oral anticoagulants on admission are
included in those for whom LMWH was contraindicated
in table 3. Six patients were prescribed antiembolism
stockings and no patients used foot pumps during the
study. The proportion of patients appropriately prescribed prophylaxis with LMWH (those with VTE risks
but no bleeding risks) rose from 49.7% in period 1 to
61.7% and 67.8% in periods 2 and 3, then to 92.6% in
period 4 (table 3). The change was statistically signiﬁcant
between periods 3 and 4 (χ2 test; p<0.001). There was
also a statistically signiﬁcant increase in the proportion of
patients who were prescribed LMWH inappropriately in
period 4 compared with the three earlier study periods
(χ2 test P=0.002). Three subanalyses of periods 1, 2 and 3
to period 4 were carried out with Bonnferroni correction.
Comparison of periods 1 to 4 and 3 to 4 were statistically

signiﬁcant ( p=0.002 and 0.006, respectively). The comparison of period 2 to 4 was non-signiﬁcant ( p=0.117).
Observations
During the four data collection periods a total of 71
patient admissions were observed, involving 35 doctors
(four consultant/specialist registrar, four specialist
trainee year 4/5, nine specialist trainee year 1/2 and 18
foundation) and one advanced nurse practitioner.
Patient details are shown in table 1.
The numbers of observations, plus numbers of RAs performed and appropriate VTE prophylaxis prescribed are
shown in table 3. No RA forms were completed in period
1, and while this increased in periods 2 and 3, a greater
change was noted between periods 3 and 4. Placement of
RA forms with medication charts prior to period 2 resulted
in only seven of 21 being completed, ﬁve being actively
removed and nine being ignored. An electronic RA form
implemented prior to period 3 was not used by staff, with
only four of the 14 admissions assessed using this process.
Over the ﬁrst three study periods, only 8 of the 51 patients
(16%) observed were asked questions relating to previous
personal or family history of VTE or warfarin use, three of
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whom had presented with symptoms suggestive of VTE,
whereas in period 4, 6 of the 20 observed (30%) were
asked VTE-related questions, only one of whom presented
with symptoms suggestive of VTE.
Interviews
All 24 healthcare staff observed during periods 1, 2 and 3
were interviewed; (three consultant/specialist registrar,
two specialist trainee year 4/5, six specialist trainee year
1/2, 12 foundation and one advanced nurse practitioner), of whom 13 (58%) had undergone VTE training.
There was no correlation between staff receiving training
and whether or not VTE RA was completed (χ2 test,
p=0.106). Self-rated knowledge of VTE RA was ‘good’ in
nine (38%), ‘average’ in 14 (58%) and ‘below average’ in
1 (4%). The number of spontaneously listed VTE risk
factors ranged from 3 to 8 of a possible 18 and of bleeding risks, 1 to 3 of 12. There was no statistically signiﬁcant
evidence of any difference in actual knowledge between
staff with below average or average perceived knowledge
or those with good perceived knowledge (Mann-Whitney
test, p=0.2105). Staff perceptions of the proportion of
medical patients with VTE risk factors ranged from 30%
to 90%, only 13 believed that over 80% would be at risk,
while the majority (20/24; 83%) estimated that less than
20% of patients would have both VTE and bleeding risks.
Only eight staffs were aware of any national policies or
guidance on VTE RA, although the DH working group
report was published in 2007 and the ﬁrst DH VTE RA
tool was published in September 2008, none of the interviewees had actually seen these documents.
The majority of staffs (22; 88%) felt that responsibility
for VTE RA should fall to the clerking doctor or nurse,
but 15 (63%) felt the actual responsibility was unclear.
Open questions elicited suggestions that the involvement
of multiple staff in individual admissions, interruptions,
lack of awareness, time pressures and the lack of userfriendliness of the tools provided may contribute to
failure to conduct the assessment. Recommendations for
improving performance related mainly to increasing
training and raising awareness, the need for strong leadership and empowerment of nurses.

DISCUSSION
During the ﬁrst three observation periods, from
November 2009 until April 2010, VTE RAs were not routinely carried out during the hospital admission process
and on occasion staff made a deliberate decision not to
complete an assessment, as shown by forms being discarded. There was no evidence that staff who had
received VTE training were any more likely to carry out
RA. Despite this, the majority of the staff interviewed felt
that the admitting doctor or specialist nurse was the
most appropriate person to conduct the VTE RA due to
the complexity of data needed and the clinical interpretation necessary for safe, appropriate prophylaxis.
6

The dramatic increase in both the number of patients
risk assessed for VTE and the number appropriately
treated with LMWH in period 4, April 2011, followed
the introduction of national mandatory data collection
in June 2010. There was an associated increase in the
number of patients who received LMWH inappropriately. However, as there were a minimum of three initiatives between each of the data collection periods it is
difﬁcult to attribute the changes to any particular intervention. The apparent impact of national mandatory
data collection may have been as a result of increased
uptake of local initiatives.
Comparison with other studies
The patients in our study differed in the most common
causes for admission from those in a large international
study;25 due to the local policy of directing patients with
acute cardiac conditions to a Heart Emergency Centre,
however we believe this was unlikely to affect staff
behaviour.
Implementing guidelines in practice is recognised as
being difﬁcult.25–27 The staff interviewed in this study
considered that the admitting doctor was the most suitable person to carry out the VTE RA and prescribing,
which concurs with the ﬁndings of a study conducted in
the USA.26 Various systematic reviews have examined the
difﬁculties of implementing guidelines, one concluding
that there is no ‘magic bullet’ in terms of the most
effective strategy for implementation in hospitals.27
Barriers identiﬁed to guideline implementation have
been classiﬁed into three broad categories; knowledge,
including lack of familiarity and awareness; attitudes,
including failure to believe that the intervention will
have the desired outcome and behavioural factors, such
as lack of time.28 The interviews in the present study
identiﬁed similar factors; doctors were unaware of local
and national guidance, they lacked motivation, they
were unaware of the risks of VTE and commented that
the time taken to carry out a RA was an issue. Small
group training with active participation has been found
to be effective in policy implementation in contrast to
courses alone which had mixed effects.29 In our study,
just over half of admitting staff had received training in
VTE RA, which was in lecture format whether provided
at medical school or at the hospital, which may contribute to the lack of association between training in and
carrying out RAs.
A meta-analysis of strategies to improve VTE prophylaxis carried out in 2005 found that passive dissemination of guidelines was generally ineffective30 which
supports our ﬁndings that the initiatives prior to June
2010 resulted in limited improvement. Other work has
demonstrated the value of opinion leaders in guideline
implementation,31 which was most likely the reason for
the signiﬁcant improvement achieved in the last study
period. Following the introduction of mandatory data
collection, government targets and associated ﬁnancial
penalties in June 2010, VTE RA became consultant-led
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as a result of pressure from Trust managers. This,
together with continuous reminders during ward
rounds, emphasised the importance of VTE RA to
junior staff and the target of at least 90% of patients
having a RA performed on admission was exceeded. In
addition, a Trust requirement for RA to be completed
by a senior doctor in the event of its omission during
initial admission resulted in almost 100% of patients
having been assessed within 24 h. An American study
published in 201232 has shown that introduction of a
mandatory computerised decision support tool had a
similar signiﬁcant beneﬁcial effect on both VTE RA and
prescription of appropriate prophylaxis.
VTE RA was one of the ﬁrst quality standards with a
ﬁnancial sanction to be issued by the DH in 2010. While
the results show that the 90% VTE RA target was
achieved in April 2011, this standard will need to be
maintained in a culture of organisational change and
additional targets. Financial targets are a relatively new
concept in secondary care in the NHS: they have been
used more widely in primary care. A recent Cochrane
review33 found that there was little evidence either for
or against their use in primary care and it has been suggested that there may be unintended consequences.33 34
In addition, an analysis of CQUIN targets in London
published this year showed that only 38% of London
Trusts achieved the full payment for the VTE CQUIN in
2010/11 and that performance in a CQUIN indicator
does not always correlate with other quality indicators.35
A checklist has recently been published36 to help decide
whether a ﬁnancial incentive is appropriate in a particular clinical scenario and if so provide some guidance for
the development of a successful initiative.

the submitted work in the previous 3 years; AJB, JK, TDK and AM have no
non-financial interests that may be relevant to the submitted work.
Provenance and peer review Not commissioned; internally peer reviewed.
Data sharing statement Participants gave informed consent for data sharing
in publications. Consent was not obtained for the sharing of the dataset but
the presented data are anonymised and the risk of identification is low;
dataset available from the corresponding author at A.Basey@2009.ljmu.ac.uk

REFERENCES
1.
2.
3.
4.
5.
6.
7.

8.

9.
10.

11.
12.

CONCLUSION
This study shows that a national ﬁnancial sanction resulting in a consultant-led approach was associated with
effective implementation of guidance. However, it
remains to be seen whether the level of achievement
can be maintained as new targets are added in a culture
of organisational change.
Acknowledgements The authors thank Dr PH Rowe, Reader, School of
Pharmacy and Biomedical Sciences Liverpool John Moores University for
assistance with statistical analysis and Dr P Burnham, Dr S Constable and
Dr B Renton, Consultant Physicians in Acute Medicine who together with
Dr T Kennedy formed the expert panel.
Contributors AJB, JK, AM, TDK were responsible for the planning and design
of the study, AJB was responsible for data collection and analysis. AJB wrote
the first draft; all authors read and approved the final manuscript.

13.

14.
15.

16.
17.
18.

Funding The study was supported by unrestricted educational grant from
Pfizer UK. The study sponsors and funder had no role in study design; in the
collection, analysis, and interpretation of data; in the writing of the report or
in the decision to submit the article for publication.

19.

Competing interests AJB had an unrestricted educational grant from Pfizer
UK for the submitted work and PhD fees were paid by the Royal Liverpool
and Broadgreen University Hospitals NHS Trust; JK, TDK and AM have no
financial relationships with any organisations that might have an interest in

20.
21.

Mannucci PM, Poller L. Venous thrombosis and anticoagulant
therapy. B J Haematol 2001;114:258–70.
National Institutes of Health. Prevention of venous thrombosis and
pulmonary embolism. NIH Consensus Development. JAMA
1986;256:744–9.
Wakefield TW, Myers DD, Henke PK. Mechanisms of venous
thrombosis and resolution. Arterioscler Thromb Vasc Biol.
2008;28:387–91.
Alikhan R, Cohen AT, Combe S, et al. Risk factors for venous
thromboembolism in hospitalized patients with acute medical illness:
analysis of the MEDENOX study. Arch Intern Med 2004;164:963–8.
Anderson FA Jr., Spencer FA. Risk factors for venous thromboembolism.
Circulation 2003;107(Suppl 1):I9–16.
Rashid ST, Thursz MR, Razvi NA, et al. Venous thromboprophylaxis
in UK medical inpatients. J Soc Med 2005;98:507–12.
Samama MM, Cohen AT, Darmon JY, et al. A comparison of
enoxaparin with placebo for the prevention of venous
thromboembolism in acutely ill medical patients. Prophylaxis in
medical patients with enoxaparin study group. N EngJ Med.
1999;341:793–800.
Mismetti P, Laporte-Simitsidis S, Tardy B, et al. Prevention of
venous thromboembolism in internal medicine with unfractionated or
low-molecular-weight heparins: a meta-analysis of randomised
clinical trials. Thromb Haemost 2000;83:14–19.
Turpie AG. Thrombosis prophylaxis in the acutely ill medical patient:
insights from the prophylaxis in MEDical patients with ENOXaparin
(MEDENOX) trial. Am J Cardiol 2000;86:48M–52M.
Leizorovicz A, Cohen AT, Turpie AG, et al. Randomized,
placebo-controlled trial of dalteparin for the prevention of venous
thromboembolism in acutely ill medical patients. Circulation
2004;110:874–9.
Ageno W, Squizzato A, Ambrosini F, et al. Thrombosis prophylaxis
in medical patients: a retrospective review of clinical practice
patterns. Haematologica 2002;87:746–50.
Labarere J, Bosson JL, Brion JP, et al. Validation of a clinical
guideline on prevention of venous thromboembolism in medical
inpatients: a before-and-after study with systematic ultrasound
examination. J Intern Med 2004;256:338–48.
Deheinzelin D, Braga AL, Martins LC, et al. Incorrect use of
thromboprophylaxis for venous thromboembolism in medical and
surgical patients: results of a multicentric, observational and
cross-sectional study in Brazil. J Thromb Haemost 2006;4:1266–70.
Levine RL, Hergenroeder GW, Miller CC III, et al. Venous
thromboembolism prophylaxis in emergency department admissions.
J Hosp Med 2007;2:79–85.
Piazza G, Seddighzadeh A, Goldhaber SZ. Double trouble for 2,609
hospitalized medical patients who developed deep vein thrombosis:
prophylaxis omitted more often and pulmonary embolism more
frequent. Chest 2007;132:554–61.
Rahim SA, Panju A, Pai M, et al. Venous thromboembolism
prophylaxis in medical inpatients: a retrospective chart review.
Thromb Res 2003;111:215–19.
House of Commons Health Committee. The prevention of venous
thromboembolism in hospitalised patients. Second report of session
2004–2005. London: The Stationary Office Limited, 2005.
Department of Health. Report of the independent expert working
group on the prevention of venous thromboembolism in hospitalised
patients. London: DH Publications, 2007.
National Institute for Health and Clinical Excellence. Venous
thromboembolism: reducing the risk. Reducing the risk of venous
thromboembolism (deep vein thrombosis and pulmonary embolism)
in patients admitted to hospital. NICE clinical guideline 92. London:
NICE publications, 2010.
The Department of Health. The NHS Outcomes Framework 2011/12.
London: The Department of Health, 2010.
Hoyle SL, Bond SE. Thromboembolism prevention on a medical
assessment unit—audits before and after implementation of a
prescription aid. Pharm J 2009;283:310–12.

Basey AJ, Krska J, Kennedy TD, et al. BMJ Open 0;2:e001668. doi:10.1136/bmjopen-2012-001668

7

Implementing VTE guidance
22.

23.
24.

25.

26.
27.

28.

8

Sooriakumaran P, Burton L, Choudhary R, et al. Are we good at
thromboembolic disease prophylaxis—an audit of the use of risk
assessment forms in emergency medical admissions. Int J Clin
Pract 2005;59:605–11.
South A, Iveson E, Allgar V, et al. The under use of thromboprophylaxis
in older medical in-patients: a regional audit. Q J Med: 2007;100:685–9.
Department of Health. VTE risk assessment data collection Q2
2011-12. Key points. London. 2011.http://www.dh.gov.uk/
prod_consum_dh/groups/dh_digitalassets/documents/digitalasset/
dh_131614.pdf(accessed 22 Dec 2011).
Cohen AT, Tapson VF, Bergmann JF, et al. Venous
thromboembolism risk and prophylaxis in the acute hospital care
setting (ENDORSE study): a multinational cross-sectional study.
Lancet 2008;371:387–94.
Maynard G, Stein J. Designing and implementing effective venous
thromboembolism prevention protocols: lessons from collaborative
efforts. J Thromb Thrombolysis 2010;29:159–66.
Dijkstra R, Wensing M, Thomas R, et al. The relationship between
organisational characteristics and the effects of clinical guidelines on
medical performance in hospitals, a meta-analysis. BMC Health
Serv Res 2006;6:53.
Cabana MD, Rand CS, Powe NR, et al. Why don’t physicians follow
clinical practice guidelines? A framework for improvement. JAMA
1999;282:1458–65.

29.
30.
31.
32.
33.

34.
35.
36.

Grol R, Grimshaw J. From best evidence to best practice: effective
implementation of change in patients’ care. Lancet
2003;362:1225–30.
Tooher R, Middleton P, Pham C, et al. A systematic review of
strategies to improve prophylaxis for venous thromboembolism in
hospitals. Ann Surg 2005;241:397–415.
Borbas C, Morris N, McLaughlin B, et al. The role of clinical opinion
leaders in guideline implementation and quality improvement. Chest
2000;118:24S–32S.
Streiff MB, Carolan HT, Hobson DB, et al. Lessons from the Johns
Hopkins multi-disciplinary venous thromboembolism (VTE)
prevention collaborative. BMJ 2012;344:e3935.
Scott A, Sivey P, Ouakrim D, et al. The Cochrane Collaboration.
The effect of financial incentives on the quality of health care
provided by primary care physicians. Chichester: John Wiley &
Sons Ltd, 2011.
Arya R, Hunt B, eds. Venous thromboembolism prevention. A guide
for delivering the CQUIN goal. London: King’s Thrombosis Centre,
2010.
MHP Health Mandate report. Paying for quality: An analysis of the
impact of the 2010/11 comissioning for quality and innovation
scheme in London. London: MHP Health Mandate, 2012.
Glasziou PP, Buchan H, Del Mar C, et al. When financial incentives
do more good than harm: a checklist. BMJ 2012;345:e5047.

Basey AJ, Krska J, Kennedy TD, et al. BMJ Open 0;2:e001668. doi:10.1136/bmjopen-2012-001668

