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Background: Venous thromboembolism (VTE) is a significant complication following orthopedic intervention for neck of femur
fracture. Our aimwas to evaluate compliancewith TheNational Institute for Health and Care Excellence guidance surrounding VTE
prophylaxis before and after a brief intervention in an orthopedic department at a district general hospital.
Methods: A 2-cycle quality improvement project was conducted. The primary outcome measure was whether adequate throm-
boprophylaxis was appropriately prescribed. For the intervention between the 2 cycles, posters were placed in key prescribing
areas of all orthopedic wards.
Results: In cycle 1, 63 (76.8%) patientswere correctly prescribed enoxaparin, and 14 (17.1%)were prescribed other anticoagulants,
leaving 5 patients (6.1%) who did not receive thromboprophylaxis for no apparent reason. In cycle 2, 56 (87.5%) patients were
correctly prescribed enoxaparin, and the remaining patients were covered with alternative therapies.
Conclusion: Small but basic interventions can lead to improvements in VTE prophylaxis prescribing. Future focus should be on
implementing similar interventions across hospitals.
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INTRODUCTION
Fragility and hip fractures are increasingly common

because of the aging population1 and represent a significant
health care burden because of the high morbidity and mor-
tality associated with each fracture. The National Institute for
Health and Care Excellence (NICE) estimates that approxi-
mately 65,000 patients sustain a hip fracture each year, with
an annual cost to the United Kingdom of £1 billion.2,3 NICE
guidance also suggests that 10% of patients who experi-
ence neck of femur (NOF) fractures die within 1 month, and
33% die within 12 months.3

Venous thromboembolism (VTE) is one of the most dan-
gerous and significant complications of hip fractures and
encompasses deep vein thrombosis (DVT) and pulmonary
embolism. Estimates suggest that more than half a million
deaths in Europe can be attributable to VTE every year, and
1.66 million cases of nonfatal symptomatic VTE are diag-
nosed in Europe per year.4

Orthopedic patients who have an NOF fracture fixation are
at high risk for VTE development, generally because of a
multitude of patient factors (age >60 years, obesity, multi-

ple comorbidities) and hospital factors (surgery to the lower
limb, postoperative immobility).5,6 In addition, VTE risk fac-
tors have been shown to be cumulative.7

Randomized clinical trials have shown that the rate of
confirmed DVT in patients who do not receive VTE prophy-
laxis following orthopedic surgery are approximately 50%.8

Furthermore, these patients are still at risk following dis-
charge. VTE is the most common cause for readmission
after a total hip replacement and can occur up to 3 months
postprocedure.9 The use of VTE prophylaxis in this patient
group has been shown to reduce the incidence of DVTs and
pulmonary embolisms.2,10

As a result, NICE has published guidance stating VTE
prophylaxis should be offered for 28 to 35 days post-
operatively to all patients with fragility hip fractures, pro-
vided the risk of VTE outweighs the risk of bleeding.2

NICE recommends the use of low molecular weight heparin
(LMWH) or fondaparinux starting 6 to 12 hours postoper-
atively. Despite this recommendation and similar guidance
in other countries, the use of VTE prophylaxis is low
(52.4%-70%).11,12
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In the British system of hospital medicine, junior doctors
generally rotate every 4 to 6 months and therefore may not
be initially familiar with all the guidelines in each department
they work in. The aim of this study was to investigate com-
pliance with the NICE VTE prophylaxis guidance in our hos-
pital, to conduct a quality improvement intervention, and to
determine compliance after the intervention. The standard
was that 100% of patients should receive adequate throm-
boprophylaxis.

METHODS
A 2-cycle quality improvement project was conducted

to assess compliance with the NICE thromboprophylaxis
guidance. During the first cycle, all patients presenting with
an NOF fracture during a 3-month period (April through
June 2018) at Sandwell General Hospital were identified by
the coding department. Case notes and relevant prescrip-
tions were retrospectively analyzed. Data were extracted
for patient age, sex, date of admission, primary procedure
performed, and if the patient was on any long-term anti-
coagulation for any other indication (eg, apixaban for atrial
fibrillation).
Excluded were patients with pelvic fractures; patients

with thromboprophylaxis contraindications (eg, high bleed-
ing risk); and patients who were not operated on, who died
during their inpatient stay, or who self-discharged or were
still inpatients at the time of data collection. Additionally,
patients with incorrect coding or wrong patient identifiable
data were excluded.
The primary outcome measure was whether adequate

thromboprophylaxis was appropriately prescribed. The sec-
ondary outcome measure was whether thromboprophylaxis
was specified in the operation note.
Following the first cycle of data collection and analysis, an

intervention was conducted to evaluate whether a change
would be seen in rates of thromboprophylaxis prescrib-
ing. Fifteen posters were placed in key prescribing areas
(doctors’ office, ward bays, and next to all computers) of
both orthopedic wards in the trust that stated, “ALL NOF
FRACTURE PATIENTS NEED 28-35 DAYS OF THROMBO-
PROPHYLAXIS UNLESS CONTRAINDICATED.” The posters
remained in place for a minimum of 3 months before the
second data collection cycle with the same methodology
was repeated for another 3-month period (August through
October 2018) at the same centers.
Collected data were categorical and analyzed using Excel,

version 16.31 (Microsoft Corp). Basic descriptive statistics
were used to analyze the data.

RESULTS
During the first data collection cycle, 95 patients were

admitted with NOF fractures. Eighty-two patients were
included in the analysis after 13 patients were excluded: 5
were still inpatients at the time of data collection, 3 died as
inpatients, 3 were not operated on, 1 had a high bleeding
risk, and 1 self-discharged.
During the second data collection cycle, 78 patients

were admitted with NOF fractures. Sixty-four patients were
included in the analysis after exclusion of 14 patients: 7 were
still inpatients at time of data collection, 2 died as inpatients,
3 were not operated on, and 2 had incorrect patient identi-
fiable information in the database. The most commonly per-

Table 1. Baseline Characteristics, Long-Term Anticoagula-
tion Status, and Procedures for Patients in the Data Collec-
tion Cycles

Variable

Data
Collection
Cycle 1
n=82

Data
Collection
Cycle 2
n=64

Male 24 (29.3) 20 (31.3)

Age �65 years 76 (92.7) 61 (95.3)

Prior long-term anticoagulation 12 (14.6) 6 (9.4)

Procedure

Hemiarthroplasty 31 (37.8) 22 (34.4)

Intramedullary nailing 12 (14.6) 18 (28.1)

Dynamic hip screw 29 (35.4) 17 (26.6)

Total hip replacement 10 (12.2) 7 (10.9)

Note: Data are presented as n (%).

formed method of fixation was hemiarthroplasty in cycles 1
(n=31, 37.8%) and 2 (n=22, 34.4%). Table 1 summarizes
the baseline characteristics, procedures, and prior long-term
anticoagulation status for patients in each cycle.

Analysis of discharge prescriptions in cycle 1 revealed that
63 (76.8%) patients were correctly prescribed enoxaparin,
an LMWH, according to hospital guidance (enoxaparin is
used as the primary LMWH). Analysis of the 19 patients who
were not prescribed enoxaparin revealed that 14 (17.1%)
were covered by other anticoagulants: 12 patients were
on long-term anticoagulation, 1 patient was started on
apixaban as an inpatient, and 1 patient was prescribed a
direct-acting oral anticoagulant (DOAC) postoperatively for
thromboprophylaxis as specified by the operative note. Five
patients (6.1%) were not prescribed thromboprophylaxis for
no apparent reason.

In cycle 2, 56 (87.5%) patients were correctly prescribed
enoxaparin. Of the remaining 8 patients, all were adequately
covered by anticoagulation: 6 patients were on long-term
anticoagulation, and 2 patients were started on antico-
agulants as inpatients. Therefore, all 64 patients (100%)
received adequate thromboprophylaxis in the second cycle.
Anticoagulant coverage and prescribing are summarized in
Table 2.

Examination of the operation notes showed that 68 notes
(82.9%) specified the necessity of thromboprophylaxis in the
postoperative plan in cycle 1, and 53 notes (82.8%) included
this information in cycle 2.

DISCUSSION
This study shows that a basic intervention can improve

compliance to reach national standards. Through a small
change, we were able to improve compliance from 93.9%
to 100%. When considering the large number of procedures
performed each year, this relative increase of 6.1% has the
potential to affect a large number of patients.8

The economic burden of VTE is well recognized. Patients
who incur this postsurgical complication often require read-
mission, and both length of hospital stay and cost of
inpatient care are significantly increased as a result.13,14

The economic burden is further reflected by the National
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Table 2. Postoperative Anticoagulation Status for Patients With Neck of Femur Fractures in the Data Collection Cycles

Anticoagulation Status

Data Collection
Cycle 1
n=82

Data Collection
Cycle 2
n=64

Lowmolecular weight heparin (enoxaparin) prescribed 63 (76.8) 56 (87.5)

Covered with anticoagulation at discharge 14 (17.1) 8 (12.5)

Given DOAC for 28 days 1 0

Prior long-term anticoagulation 12 6

DOAC 11 5

Warfarin 1 1

Started on anticoagulation as an inpatient 1 2

Not covered with anticoagulation at discharge 5 (6.1) 0 (0.0)

Note: Data are presented as n (%) or as n only.
DOAC, direct-acting oral anticoagulant.

Health Service Commissioning Board policies that reward
trusts if they conduct VTE assessments on >95% of adult
inpatients.15

The fact that the specification of thromboprophylaxis in
the operation notes remained static between cycles (82.9%
vs 82.8%) suggests that the lack of a specific intervention
for operative notes produced no change. Consequently, this
outcome acts as a relative control for the study; an outcome
measure with no intervention showed no change compared
to the primary outcome that did show a change with an
intervention.
Our findings add to the results of similar studies con-

ducted in 2013 and 2014.16,17 For their interventions, Sinha
et al placed a small prescribing reminder on the back of junior
doctor work phones,16 and Watts and Grant asked consul-
tants to remind junior doctors of prescribing guidance in
addition to poster reminders.17 Both studies demonstrated
an improvement in thromboprophylaxis prescribing follow-
ing their interventions. However, their sample sizes were
smaller (n<50) than this study, thus limiting the validity of
conclusions drawn. Furthermore, no analysis in either study
regarded patients on other forms of anticoagulation such as
DOACs.
Although the NICE guidance emphasises thrombopro-

phylaxis with LMWH or fondaparinux, evidence is emerg-
ing regarding DOACs. A meta-analysis in 2012 compared
DOACs to enoxaparin for thromboprophylaxis following
total hip or knee replacements.18 Sixteen trials represent-
ing 38,747 patients were included in the meta-analysis. The
study concluded that efficacy and safety did not differ sig-
nificantly overall; however, bleeding tendencies were higher
with the DOACs compared to enoxaparin. This dataset rep-
resents a robust trial design with minimal evidence of pub-
lication bias. However, an important note is that patients
included in clinical trials are often not fully representative of
the general population, generally because of the exclusion
criteria, such as severe renal disease or concomitant use of
nonsteroidal anti-inflammatory drugs. The comparisons may
therefore not represent a true VTE or bleeding risk.19

Although our study was conducted during 2 different time
periods, the results are limited by the low sample size.
However, compared to similar studies,16,17 our numbers are
larger. Our findings therefore add to the existing data show-

ing that simple interventions can help to improve doctor
awareness regarding national guidance. Furthermore, our
samples represent all patients admitted to the orthopedic
unit with an NOF fracture during two 3-month periods at a
district general hospital and therefore are likely representa-
tive of acute orthopedic admissions.
Although we demonstrated an increase in thrombopro-

phylaxis prescribing rates, we cannot be sure if a difference
in actual VTE rates occurred between the patient groups.
Patients with VTE are admitted under the medical, not surgi-
cal, team in the United Kingdom. Therefore, accurately gath-
ering data on admissions because of postoperative VTE is
difficult. Furthermore, patients who develop a large VTE (eg,
saddle pulmonary embolus) may not survive in the commu-
nity and therefore will not be included in any analysis of post-
operative VTE hospital admissions. Finally, whether any VTE
sustained in a postoperative period is directly related to a
failure of thromboprophylaxis prescribing is difficult to prove.
Further research could build on our study by comparing rates
of postoperative VTE as the primary outcome measure.
Our study was conducted at a single center that is not a

major trauma unit. To gain a better understanding of throm-
boprophylaxis prescribing, and therefore determine what
procedures can be changed with interventions, more cen-
ters in different regions would have to be examined. These
measures would add to the power of the study and improve
the validity of the conclusions. Finally, patients could have
been missed if they were managed on nonorthopedic wards.
These patients would not have been included in the dataset,
and the junior doctors involved in their prescribing would not
have received the intervention. Perhaps an extension of this
intervention would be to include it in hospital inductions for
new doctors so that all junior doctors are aware. Regardless,
our intervention is easily reproducible and applicable to hos-
pitals across the world.
The intervention remains in place at our hospital, and

because of the improvements in compliance, we plan to
conduct another data collection cycle to determine if the
improved prescribing outcome is maintained.
Given the global shift toward digital patient care systems

and online prescribing, we feel the next step to maintain
high compliance rates of VTE prescribing should be cen-
tered on creating specific automated prompts or prescribing
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templates that help the discharging doctor remember to con-
sider VTE prophylaxis on discharge.

CONCLUSION
Patients who have sustained an NOF fracture fall into the

high-risk category for developing serious surgical complica-
tions as a result of VTE. Despite the well-documented risk of
VTE in postoperative orthopedic patients, failure to adhere
to the NICE thromboprophylaxis guidance can leave these
patients unprotected from this avoidable risk. The impor-
tance of small but basic interventions cannot be underesti-
mated, as such an intervention showed a benefit in prescrib-
ing rates in our dataset. We believe a future focus should
be on implementing long-lasting interventions in all surgi-
cal wards to improve VTE prophylaxis prescribing rates. This
study shows that this goal is achievable with the use of small
prompts to help achieve the standards established by NICE.
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