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Abstract

Background: Venous thromboembolism (VTE) is a leading cause of morbidity and mortality in hospitalized patients.
Numerous VTE prevention clinical practice guidelines are available but not consistently implemented. This
systematic review explored effectiveness of implementing VTE prevention clinical practice guidelines on VTE risk
assessment and appropriateness of prophylaxis in hospitalized adult medical patients and identified the
interventions followed to improve the adherence to these guidelines.

Methods: Six electronic databases were searched for randomized controlled trials, clinical controlled trials, or pre/
post evaluation studies up to January 2019. Studies identified were screened for eligibility by two reviewers
independently. Data were extracted by two reviewers using a standardized form. Risk of bias was assessed using
MINORS and the certainty of evidence for each outcome using the GRADE approach.

Results: Of the 3537 records identified, 36 were eligible; eight studies were included for qualitative synthesis and four for
meta-analysis. The meta-analysis of the studies assessing the impact of implementing VTE clinical practice guidelines favored
appropriate prophylaxis (RR 1.67, 95% CI 1.41 to 1.97, 552 patients). Potential risk of bias was assessed to be low for 28% of
the studies. However, using GRADE, the certainty of the evidence of all outcomes was rated very low quality.

Conclusions: The lack of randomized controlled trials in this area reduces the quality of the evidence available. The
evidence from before-after studies suggests that the implementation of VTE clinical practice guidelines may increase the
practice of VTE risk assessment and appropriate prophylaxis in hospitalized medical patients.

Trial registration: PROSPERO CRD42018085506

Keywords: Thromboprophylaxis, Venous thromboembolism, Guidelines implementation, Risk assessment, Prophylaxis,
Medical patients
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Background
Clinical practice guidelines are evidence-based recom-
mendations that support clinicians in making decisions
about patient care within specific conditions. The Insti-
tute of Medicine (IOM) defines clinical practice guide-
lines as “statements that include recommendations,
intended to optimize patient care, that are informed by a
systematic review of evidence and an assessment of the
benefits and harms of alternative care options” [1].
Such guidelines help to standardize medical and surgi-

cal care, reduce variations in clinical practice, improve
the quality and consistency of care, increase the effi-
ciency in health care services, weigh the risks and bene-
fits to guide treatment decisions, and promote patient
engagement in care management [2–4].
Venous thromboembolism is a medical condition that

is addressed in many clinical practice guidelines. Venous
thromboembolism (VTE) is a leading cause of morbidity
and mortality in hospitalized patients. VTE is a blood
clot that most frequently starts in the deep veins of the
legs or pelvis, a deep vein thrombosis (DVT), when the
blood clot or part of it breaks free from a vein wall and
travels to the lungs where it can block some or all of the
blood supply, called a pulmonary embolism (PE), which
in some cases can be fatal [5].
Numerous evidence-based guidelines outline the ap-

propriate prophylaxis to prevent venous thromboembol-
ism (VTE) in hospitalized patients [6–10]. Yet, despite
the existence of these guidelines, VTE events and VTE-
related deaths still occur in hospitals. It has been re-
ported that around 500,000 VTE events occur in the
USA annually [11] and an estimate of more than 600,
000 DVT events and 400,000 PE events across the
European Union [12].
Moreover, it was revealed that 52% of the annually re-

ported VTE in USA were related to current or recent
hospitalization where 25% of hospitalization-related

events occurred during an inpatient stay and 75% of
these events happened within 92 days of hospital dis-
charge, with a median of 19.5 days [13].
Furthermore, many hospitalized patients diagnosed with

VTE die each year. It is estimated that an average of 28,726
hospitalized patients diagnosed with VTE die each year in
the USA, and three quarters of the 500,000 VTE-related
deaths were from hospital-acquired VTE in Europe. Conse-
quently, different strategies and initiatives have been imple-
mented in different countries to improve VTE prevention
practices. For example, in the USA, a call to action was
issued by the surgeon general to reduce VTE in 2008 [14];
the Agency for Healthcare Research and Quality developed
a guide to support hospitals in implementing VTE preven-
tion initiatives [15] and considered VTE prevention a top
patient safety priority [16]; the National Institute for Clin-
ical Excellence introduced a quality standard that covers re-
ducing the risk of venous thromboembolism for use in all
UK hospitals [10]; the Australian Commission on Safety
and Quality in Health Care implemented a VTE prevention
program [17]. In spite of these, there was no decrease over
time in the incidence of VTE nor the death cases from PE
in hospitalized patients [18, 19].
It is clear therefore that there is a gap between the

evidence and clinical practice.
Although available, VTE prevention clinical practice

guidelines and the recommendations for VTE prophy-
laxis in medical patients, as described in the guidelines
(see Additional file 1 for VTE guidelines), are not prop-
erly followed. A cross-sectional study conducted across
32 countries showed that only 39.5% of medical patients
at risk of VTE had received appropriate prophylaxis
compared to 58.5% of surgical patients. The medical pa-
tients’ appropriate prophylaxis compliance rate varied
from 3 to 70% between countries [20]. In Europe and
the Middle East, studies revealed that prophylaxis was
administered less to medical patients than surgical pa-
tients although medical patients had higher risk of devel-
oping VTE based on the VTE risk assessment [21–24].
The aim of the present systematic review was to assess

the effectiveness of implementing VTE clinical practice
guidelines on VTE risk assessment and appropriateness
of prophylaxis in hospitalized adult medical patients and
to identify interventions that modify the health care pro-
vider’s behavior and improve their adherence to imple-
menting VTE clinical practice guidelines. Moreover, this
systematic review explored several areas of VTE preven-
tion clinical practice guidelines in hospitalized medical
patients including what guidelines exist, their quality,
and VTE risk assessment tools used.

Methods
The systematic review is reported in accordance with
Preferred Reporting Items for Systematic Reviews and

Contributions to the literature

� Current evidence-based guidelines for VTE prevention rec-

ommend the use of risk assessment to identify the appropri-

ate prophylaxis regimens for different levels of risk. Research

has shown that many hospitalized patients do not receive

venous thromboembolism (VTE) prophylaxis despite being

assessed as being at risk of VTE.

� The findings of this review support the ongoing need to

implement guidelines to improve patient health outcomes.

� VTE prophylaxis in medical hospitalized patients, including

ascertaining how, when, and what VTE clinical practices

guidelines are used in studies, will improve the compliance

of appropriate prophylaxis in hospitals.
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Meta-Analysis (PRISMA) 2009 checklist [25, 26] (see
Additional file 2 for the checklist).
A protocol was developed and registered with the

International Prospective Register of Systematic Reviews
(PROSPERO) on 7 February 2018 (Registration number:
CRD42018085506) [27].

Eligibility criteria
Randomized controlled trials (RCTs), controlled trials,
and pre/post design studies were included in this study,
and English language articles only were eligible.
Studies were eligible for inclusion if they evaluated the

effectiveness of implementing the VTE clinical practice
guidelines for hospitalized adult medical inpatients with
medical conditions (e.g., respiratory, diabetes, infectious
diseases). On the other hand, studies were excluded if
they focused on the treatment of VTE in non-medical,
surgical, cancer, or obstetric patients or patients aged
less than 18 years. Studies involving patients from mixed
specialties (e.g., medical as well as surgical patients) were
included if it was possible to extract the data solely per-
taining to medical patients.
Outcome measures for this review were risk assess-

ment, which is measured as the proportion of patients
who were assessed for risk of VTE as per the guidelines;
appropriate prophylaxis, identified as the proportion of
patients who received appropriate prophylaxis as per the
guidelines; and inappropriate prophylaxis, which is pre-
sented as the proportion of patients who (1) had no indi-
cation but prophylaxis given and (2) had an indication
but prophylaxis was not given.

Search strategy
The search included papers in the English language only.
The following databases were searched from their in-

ception until January 2019: CINAHL Cumulative Index
of Nursing and Allied Health Literature (accessed via
EBSCO); Cochrane Central Register of Controlled Trials;
EMBASE (accessed via OVID); MEDLINE: (accessed via
OVID); Pubmed (accessed via OVID); and SCOPUS
(accessed via EBSCO).
Google scholar was searched to obtain additional pub-

lications. In addition, reference lists of all articles in-
cluded at the final stage in the review were checked to
locate further relevant titles. Searches in all the above
databases were executed using the appropriate keywords.
All related MeSH terms, indexed words, or indexed
mapped terms were explored in the selected databases
(see Additional file 3 for search terms and Search strat-
egy performed in each database). All retrieved citations
were downloaded and managed using the End Note soft-
ware. In addition, reviewers attempted to contact
authors for identified incomplete reported data.

Data extraction and analysis
Selection of studies
All retrieved titles and abstracts were examined for rele-
vance by two reviewers (JL, AA). The two reviewers in-
dependently screened the titles and abstracts of
identified articles. Full text of articles judged as poten-
tially eligible by at least one of the reviewers were re-
trieved. They also independently read the full-text of all
included studies to check eligibility using a standardized
data extraction screening form.
A consensus meeting to discuss studies that had not

reached agreement was planned to be undertaken by the
two main reviewers where required, and if unresolved, a
third review author (PA) would be consulted.
The agreement between both reviewers was assessed for

study inclusion using the Kappa statistic [28]. Kappa
values were interpreted as follows: 0 to 0.20 represented
slight agreement, 0.21 to 0.40 fair agreements, 0.41 to 0.60
moderate agreements, 0.61 to 0.80 substantial agreements,
and greater than 0.80 almost perfect agreements.

Data extraction
Two reviewers (JL and AA) independently performed data
extraction from each included study. The data collected
included (1) study ID (surname of first author and year
first full report of study was published); (2) study design
(RCTs, clinical controlled trial, or pre/post evaluation); (3)
setting (hospital services, adult medical patients); (4)
measurement/intervention (guidelines followed, risk as-
sessment tool used, and other interventions implemented
to improve the adherence to VTE guidelines); (5) outcome
measures (the proportion of patients who were assessed
for risk of VTE, the proportion of patients who received
appropriate prophylaxis, the proportion of patients who
had no indication but prophylaxis given, and the propor-
tion of patients had an indication, but prophylaxis was not
given); and (6) overall conclusion.

Risk of bias
The risk of bias was assessed at the study level, and
checklists chosen were relevant to study designs. MI-
NORS was chosen as a methodological index for non-
randomized studies [29, 30] and the Cochrane risk-of-
bias tool for identified RCT studies (see Additional file 6
for MINORS). Two reviewers (JA and AA) independ-
ently assessed the methodological quality of each of the
included studies. They resolved disagreements by discus-
sion. Persistent discrepancies were resolved by discus-
sion with the third reviewer (PA).
Risk of bias for RCT studies was assessed according to

the following criteria: random sequence generation (se-
lection bias), allocation concealment (selection bias),
blinding of participants and personnel (performance
bias), blinding of outcome assessment (detection bias),

Abboud et al. Implementation Science           (2020) 15:49 Page 3 of 11



incomplete outcome data (attrition bias) and selective
reporting, and whether the study was free of selective
outcome reporting (reporting bias).

Data synthesis
For dichotomous outcomes, the risk ratio (RR) with 95%
confidence intervals (CIs) was calculated. The intention
to treat principle was applied; then, the results of the dif-
ferent studies were pooled using a random-effects
model. The certainty of evidence at the outcome level
was assessed using the GRADE approach [31]. None of
the outcome measures were continuous variables. A nar-
rative synthesis of the characteristics of the included
studies and a forest plot of study findings are presented.
Data across studies were pooled where possible, but high
levels of heterogeneity were anticipated.
Heterogeneity between studies was assessed by visual in-

spection of forest plots and by estimation of the percent-
age heterogeneity between studies that was not due to
chance (I2 test) [32]. If there was evidence of substantial
heterogeneity, an attempt to investigate the possible rea-
sons for it was done. If test subgroup effect was significant,
the pooled meta-analysis was not reported, instead the
reporting should be on the results of the individual stud-
ies. In this case, definitive conclusions cannot be drawn
until more studies become available [33].

Results
Descriptions of studies
Results of the search
Thirty-seven studies were included from the 3538 re-
cords originally identified (see Fig. 1). Eight studies [34–
41] were included in the qualitative synthesis, of which
only 4 studies [34, 35, 37, 41] were included in the
meta-analysis. Agreement between authors on study eli-
gibility during the full-text screening was found to be
high (kappa = 0.85).

Study characteristics
The included studies involved 33,876 medical patients;
the median was 303 medical patients, and the length of
study period ranged from 16 weeks [36] to 4 years [39].
All selected studies were published in English (see Add-
itional file 4 for characteristics of included studies). Of
the eight selected studies, three were undertaken in Eur-
ope (2 in UK, one in Italy) [38, 40, 41] and one each in
the USA [37], Canada [36], Australia [34], Brazil [39],
and Iran [35]. Patients were recruited from acute hospi-
tals ranging from 250 to 1500-bed hospital [34, 41], and
two studies included a group of hospitals [36, 40]. Pre-
and post-study design was common for all included
studies except one study that used a cluster randomized
controlled trial [36]. Four studies assessed only medical
patients [35, 36, 38, 40], and the other four targeted both

medical and surgical patients; however, data was pre-
sented for medical patients separately [34, 37, 39, 41].

VTE prevention clinical practice guidelines implemented in
the studies
The 8th American College of Chest Physicians (ACCP)
Evidence-Based Clinical Practice Guidelines [42] was
used by 2 studies [36, 39]. One study [34] audited com-
pliance with the Best Practice Guidelines for Australia
and New Zealand 4th edition [43]. Another study [40]
followed the recommendations of both the thrombo-
embolic risk factor (THRIFT) and 7th American College
of Chest Physicians (ACCP) consensus groups [44, 45].
Moreover, a study [37] implemented the VTE prophylaxis
regimens adapted from Caprini’s VTE risk assessment tool
[46]. In three studies [35, 38, 41], local guidelines were de-
veloped; one of them [38] adopted the risk factors for
VTE from the THRIFT consensus group [45] and the con-
traindications and cautions to thromboprophylaxis from
the Scottish Intercollegiate Guidelines Network (SIGN) 62
[6]. In another study [41], the locally adapted guidelines
were based on the American College of Chest Physicians
(ACCP) 2001 recommendations [47], and it was reviewed
by three external experts before dissemination. The third
study [35] followed a consensus method prepared intern-
ally by clinical pharmacists; however, no review or valid-
ation was reported by the study.

VTE risk assessment tools used in the studies
VTE risk assessment implemented in different studies
[34, 36, 39, 41] was based on the risk factors as per the
adopted guidelines. VTE risk stratifications according to
the (TRIFT) consensus group risk factors were followed
in two studies [38, 40]. In one study [35], the risk points
for thrombosis risk assessment were determined by an
internal institutional agreement. Only one study [37]
used a thrombosis risk assessment tool following a risk
scoring system, the Caprini. This risk assessment model
was validated in many publications [48–54].

Interventions followed in the studies to modify the health
care providers’ behavior
To facilitate the implementation of the VTE guidelines
and improve the rate of appropriate prophylaxis, a var-
iety of interventions were used in the studies (see Add-
itional file 4 for characteristics of included studies).
Three studies used single intervention strategies by ei-
ther placing the VTE risk assessment in the patient’s
chart [37] or presenting the recommended guidelines
and data to clinicians [35, 40]. The percentage of pa-
tients receiving appropriate prophylaxis increased in
these three studies after intervention, and it ranged be-
tween 31 [35, 40] and 76% in Shedd et al. who reported
the highest improvement rate between all studies (33%).
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On the other hand, five studies [34, 36, 38, 39, 41] im-
plemented multi component interventions strategies
including audit and feedback, staff meetings and pre-
senting compliance results, education and training,
documentation aids, policy and procedures, and alerts
and reminders. At least, a combination of three interven-
tions was used to increase the uptake of VTE prophy-
laxis guidelines. Most of these studies showed
improvement results in measuring the desired outcomes.

The medical patients’ appropriate prophylaxis compli-
ance rate varied from 31 to 72% between studies after
intervention implementation. The only randomized con-
trolled trial study in this review [36] reported no signifi-
cant difference in appropriate VTE prophylaxis rates
between intervention and control hospitals.
Audit and feedback was the most commonly reported

intervention that supported the implementation of VTE
guidelines. All but one of the studies in the review had

Fig. 1 Flow diagram of the literature search process
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an audit and feedback element including meetings to il-
lustrate the results, presentations, and audit and feed-
back sessions [34–36, 38–41]. Four studies [34, 36, 38,
39] reported on conducting education and training to in-
form the implementation of the VTE guidelines. Five in-
terventions [34, 36–38, 41] focused on documentation
procedures such as providing decision support aids,
pocket version of the guideline, paper-based VTE assess-
ment algorithm, and printed physicians’ orders. Hospital
and VTE prevention policy were highlighted only in two
papers [34, 39] and alerts and reminders too [34, 41].
One study [34] explored the barriers to inform the inter-
vention strategies; it identified strategies through litera-
ture review and brain stormed possible barriers to VTE
guideline uptake, and accordingly four strategies for
change were selected. While another study [36] focused
on formal feedback sessions, as well as paper and elec-
tronic questionnaires distributed to healthcare providers
at the intervention hospitals at the end of the study to
identify data to improve the implementation of the VTE
risk assessment form.

Excluded studies
Twenty-nine studies were excluded from the review with
reasons for exclusion summarized in (see Additional file
5 for Reasons for excluded studies).

Risk of bias in included studies
The quality of the eight studies included in the review
was evaluated. Among the eight studies included in this
review, Pai was the only study identified with a random-
ized controlled trial design. The quality of evidence of
this study was assessed separately using the Cochrane
tool for risk of bias. This study scored “low risk” in the
domains related to selection bias (random sequence gen-
eration). It scored high in the domain related to per-
formance bias which includes blinding of participants
and personnel. In addition, the risk of bias was unclear
in relation to attrition bias, reporting bias, and other risk
of bias.
Upon applying the MINORS methodological index for

grading of the seven included non-comparative articles,
the resulting scores ranged from 10/16 to 16/16 for the
eight domains included in the adopted tool for non-
comparative studies. The mean and median scores were
12.2 and 12, respectively. One study had a MINORS
score of 16/16 and was considered to have a low risk of
bias while the other studies scores ranged from 10/16 to
13/16 and were reported with high risk of bias. In brief,
all studies assessed with MINORS had clearly stated the
aim, inclusion of consecutive patients, and prospective
collection of data. Quality assessment was conducted in-
dependently by two reviewers (JA and AA) and achieved
a uniform bias assessment.

Detailed risk of bias assessment using MINORS for in-
cluded studies in this review are presented in Additional
file 6 for Summary of risk of bias-MINORS.

Effects of VTE guidelines implementation
Risk assessment for VTE
Two studies [34, 39] reported on VTE risk assessment
among medical patients pre and post VTE clinical prac-
tice guidelines implementation. One of these studies [39]
contributed 100% showing that the implementation of
VTE guidelines may increase risk assessment practices
at 1 year; however, the chance of a VTE guideline im-
proving risk assessment practice is very small. The cer-
tainty of evidence for risk assessment was very low due
to observational study design and serious risk of bias
and given the difference in contribution between the
two studies; pooling the data from both was not
undertaken.

Appropriate prophylaxis
The meta-analysis of four studies [34, 35, 37, 41], includ-
ing 552 patients, and comparing appropriate prophylaxis
pre and post implementation of VTE clinical practice
guidelines in hospitalized medical patients showed a sta-
tistically significant effect on appropriate prophylaxis
(RR 1.67, 95% CI 1.41 to 1.97) (see Fig. 2). Thus, VTE
clinical practice guideline implementation may increase
the appropriate prophylaxis. The I2 value indicated that
the percentage of the variability in effect estimates that
was due to heterogeneity rather than sampling error
(chance) was absent (I2 = 0%). In a subgroup analysis of
participants with high risk versus non-high risk, the test
for subgroup effect was not statistically significant
(p value 0.96), indicating no subgroup effect of the
level of baseline risk. The certainty of evidence for
appropriate prophylaxis was very low due to obser-
vational study design and serious risk of bias.

No indication but prophylaxis given
One study [35], including 207 patients, comparing ap-
propriate prophylaxis pre and post implementation of
VTE clinical practice guidelines in hospitalized medical
patients may reduce inappropriate prophylaxis, i.e.,
prophylaxis given when not indicated (RR 0.28; 95% CI
0.11 to 0.71). The certainty of evidence for inappropriate
prophylaxis, i.e., prophylaxis given when not indicated,
was very low due to observational study design and
serious risk of bias.
One study [40], including 1062 medical patients, re-

ported a decrease in the percentage of medical patients
at moderate or high risk receiving incorrect VTE
prophylaxis. The percentage decreased from 95.6 to
69.3% based on THRIFT consensus group and from 78.3
to 69.3% according to the ACCP guidelines.
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Indication but prophylaxis not given
One study [35] including 47 patients, and comparing ap-
propriate prophylaxis pre and post implementation of
VTE clinical practice guidelines in hospitalized medical
patients, found a significant decrease in inappropriate
prophylaxis—prophylaxis not given when indicated (RR
0.45, 95% CI 0.26 to 0.77). The certainty of evidence for
inappropriate prophylaxis, i.e., prophylaxis not given
when indicated, was very low due to observational study
design and serious risk of bias.
The three studies that followed the American College

of Chest Physicians (ACCP) clinical practice guidelines
had the lowest improvement rate; it ranged between 2.1
and 10%. Based on the Australian and New Zealand
guidelines, one study [34] demonstrated a 25.8% im-
provement rate in appropriate prophylaxis, and guide-
lines prepared internally [35] had a less improvement
rate of 10.8% compared to other studies in this review.
Moreover, it was noted when using a more focused ap-
proach on individual recommendations within the
guideline, such as conducting VTE risk assessment, im-
proved more the compliance with appropriate prophy-
laxis. This was identified in studies who focused their
interventions on implementing the risk assessment tool
and had the highest improvement rate in appropriate
prophylaxis, where Shedd et al. study improved by 33%
[37], Duff et al. by 25.8% [34], and Vaughan et al. study
by 32% [38] for moderate- and high-risk patients.
The Pai study (the only RCT) [32] found no significant

difference between the rates of appropriate thrombopro-
phylaxis between groups (OR = 0.80 in intervention
versus control groups, 95% CI).

Discussion
Venous thromboembolism (VTE) is a leading cause of
morbidity and mortality in hospitalized patients.
Although VTE prevention guidelines are available, they
are not consistently implemented. An improvement in
appropriate prophylaxis was associated with the imple-
mentation of VTE guidelines

On the other hand, conducting VTE risk assessment is
an important part of the VTE prevention clinical prac-
tice guidelines. Several studies have reported that a re-
duction in hospital acquired VTE events is significantly
associated with the introduction of the risk assessment
[55, 56]. A call to action was initiated during World
Thrombosis Day in 2014 to make VTE risk assessment a
priority since the use of VTE risk assessment reduces
the occurrence of VTE [57]. Moreover, the National
Health Service in England supported routine VTE risk
assessment in hospitalized patients to reduce death and
morbidity from VTE. This was done through making the
risk assessment tool available to all National Health Ser-
vice Providers in England in 2010 along with the Na-
tional Institute for Health and Care Excellence (NICE)
recommendations that “All patients, on admission, re-
ceive an assessment of VTE and bleeding risk using the
clinical risk assessment criteria described in the national
tool.” According to the official statistics for VTE risk assess-
ment in England, the percentage of VTE risk assessments
on adult inpatients admitted to NHS-funded acute care in-
creased from 53% in Q2 (2010/11) to 96% in Q4 (2018/19).
An improvement trend was observed since mandatory risk
assessment was introduced in England [9, 58, 59].
The findings from this review point towards making risk

assessment a priority as well as focusing on single behav-
iors to improve the outcomes. The focus should be on risk
assessment as the most important behavior to target as it
precedes administration of prophylaxis. Evidence suggests
it is more challenging to change multiple behaviors than
single behavior thus the need to focus future interventions
on the implementation of the risk assessment.
This is also comparable to a previous systematic re-

view on the use and effectiveness of guidelines in
practice; it showed that changing behavior interven-
tions should focus on single guideline recommenda-
tion rather than targeting all guideline statements.
The interventions should be tailored to single targeted
behavior that needs to be improved. This approach
could improve more the use and effectiveness of
guidelines in practice [60].

Fig. 2 Forest plot showing the effect of the implementation of VTE guidelines on appropriate prophylaxis
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This systematic review did not identify any study that
used a behavior change framework to inform the interven-
tion to increase the VTE guidelines uptake. Hence, there
is a need to explore this behavior using the appropriate
behavior change model for researchers to develop focused
and tailored interventions. In addition, there is an ultimate
need to develop interventions grouping medical patients
different from interventions grouping surgical patients.
On the other hand, the majority of studies included in

the current review used multifaceted strategies, such as
audit and feedback, presenting compliance results, edu-
cation, documentation aids, alerts, and reminders to im-
prove VTE guidelines implementation which is similar
to a previous systematic review of 55 studies which im-
plemented strategies to improve thromboprophylaxis
rates in hospitalized medical and surgical patients. Dif-
ferent interventions can be more effective in improving
the rate of prescribing appropriate prophylaxis than only
one intervention [61]. Moreover, a literature review
about the methods to improve prophylaxis reported that
a passive guideline dissemination, by only distributing
and communicating the guideline, is unlikely to improve
VTE prophylaxis and should not be used alone it should
be reinforced by other interventions such as education
and monitoring [62]. However, the multi component na-
ture of the majority of implementation strategies did not
allow for a clear identification of the effectiveness of in-
dividual strategies. Moreover, it was difficult to assess if
multiple components were more efficient than a single
intervention. Identifying the active ingredients of behavior
change interventions is a recognized problem for complex
interventions, yet the importance of itemizing the mecha-
nisms of change is well supported in the literature [63,
64]. While much work has been undertaken over the past
10 years to support the identification of behavior change
interventions, not all areas of study have embraced this,
and there is much more work to be done especially where
implementing guidelines are concerned. The use of check-
lists has provided some support, and it is recommended
that interventions to improve implementation of guide-
lines is better reported so that the aspects of the multi-
modal intervention that work are understood [65, 66].
Moreover, future studies could focus on assessing the

effectiveness of guidelines over time; a longer term
follow-up period is needed since the intervention period
might affect the improvement rate. This was observed in
one study [39] initiated in 2010 and after 1 year of im-
plementation, the appropriate prophylaxis increased
from 62 to 72%. However, after 8 years, it reached 85%
and the percentage of risk assessment 98.03%.

Strengths and limitations
This systematic review has a number of strengths. Re-
search procedures are reported in detail in the protocol,

which will enhance transparency and facilitate the up-
date of this systematic review by future reviewers. The
literature review was exhaustively explored. It includes
rigorous methodology and explicit, broad eligible criteria
aiming at high sensitivity. A systematic approach was
used to study selection, data abstraction, and data syn-
thesis with two independent reviewers. In addition, this
review included studies with multi-component interven-
tions conducted in hospitals in different countries. Fur-
thermore, the various characteristics of the studies, wide
range of VTE prophylaxis guidelines, and risk assess-
ment tools were explored. Moreover, the overall com-
pleteness of the data allowed the inclusion of 4 out of 8
eligible studies in the meta–analysis.
On the other hand, findings from the systematic re-

view need to be considered in light of several limitations.
The uncontrolled before and after design is a limitation
of the review as only one study adopted a cluster ran-
domized controlled design. Moreover, there is no stan-
dardized risk of bias assessment method for the
variation of study designs included in this review. Thus,
we used the MINORS risk of bias criteria which are rele-
vant to non-randomized studies. Studies with full MI-
NORS score were considered to have low risk bias, and
high risk of bias was considered in studies with incom-
plete score. In addition, many papers were not included
in this systematic review, as in some studies data related
to medical patients was not reported separately from
surgical patients and therefore not included. Further-
more, four out of the eight included studies for review
were only targeting medical patients. Some studies did
not address which risk assessment tool was followed;
therefore, the variability across studies may be greater.
The studies included in this review provided a wide
range of multifaceted approaches which could be opti-
mal for one particular setting and not appropriate in an-
other setting. This review may have been subject to
clinical heterogeneity. This could be attributed to vari-
ability in settings and health professionals involved from
different countries with diversified cultures. The search
strategy was limited by studies in the English language
which may potentially have resulted in the failure to
identify all relevant studies.

Conclusion
Findings from this systematic review indicate that imple-
mentation of clinical practice guidelines increases the
percentage of hospitalized medical patients who are
assessed for VTE risk and prescribed appropriate
prophylaxis. However, the lack of randomized controlled
trials in this area reduces the quality of the evidence
available. In view of devising interventions for clinicians,
the following guidelines are suggested for reviewers and
researchers: (1) develop well designed, prospective
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cohort studies and RCTs to increase the pool of studies
that might report on VTE guidelines in medical patients;
(2) focus on the explicit implementation of the VTE risk
assessment and the length of the intervention to
reinforce the implementation of the VTE guidelines; (3)
explore which theories and mediators of change can in-
crease VTE guidelines implementation effectiveness; and
(4) utilize standardized outcome measures to assist re-
searchers in improving their protocols and minimizing
risk of bias.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s13012-020-01008-9.

Additional file 1. VTE guidelines recommendations for medical patients.

Additional file 2. PRISMA 2009 Checklist.

Additional file 3. Search terms. Search strategy performed in each
database.

Additional file 4. Characteristics of included studies.

Additional file 5. Reasons for excluded studies.

Additional file 6. MINORS Summary of risk of bias.

Abbreviations
VTE: Venous thromboembolism; PE: Pulmonary embolism; DVT: Deep vein
thrombosis; RCT: Randomized controlled trial

Acknowledgements
Not applicable

Authors’ contributions
J.L., A.A., and P.A. developed the review questions and the search strategy.
J.L. and A.A. had the lead roles in designing and conducting the search
strategy, screening for articles, extracting and entering data, interpreting the
analyses, assessing the risk-of bias, and J.L. and A.A. drafted the manuscript.
L.A.K assisted in conducting the meta-analyses, interpreting the results,
GRADE assessment. P.A. and M.D. analyzed the content of the interventions
and contributed to the review of the manuscript. All authors read and ap-
proved the final manuscript.

Funding
Not applicable

Availability of data and materials
All data generated or analyzed during this study are included in this
published article and additional files including articles included in the
analysis which are cited in the reference list.

Ethics approval and consent to participate
Not applicable

Consent for publication
Not applicable

Competing interests
The authors declare they have no competing interests.

Author details
1Centre for Improving Health Related Quality of Life, School of Psychology,
Queens University Belfast, David Keir Building, 18-30 Malone Road, Belfast
BT9 5BN, UK. 2Department of Medical Laboratory Sciences, Faculty of Health
Sciences, University of Balamand, Ashrafieh, Youssef Sursok Street, PO Box
166378, Beirut, Lebanon. 3AUB GRADE Center, Clinical Research Institute,
American University of Beirut, Academic and Clinical Center (ACC), 3rd floor,
Riad El Solh, PO Box: 11-0236, Beirut 1107 2020, Lebanon.

Received: 2 March 2020 Accepted: 8 June 2020

References
1. Guidelines IoMCoSfDTCP, Graham R, Mancher M. Clinical practice guidelines

we can trust: National Academies Press Washington, DC; 2011.
2. Woolf SH, Grol R, Hutchinson A, Eccles M, Grimshaw J. Potential benefits,

limitations, and harms of clinical guidelines. BMJ (Clinical). 1999;318(7182):
527–30.

3. Eddy DM, Adler J, Patterson B, Lucas D, Smith KA, Morris M. Individualized
guidelines: the potential for increasing quality and reducing costs. Ann
Intern Med. 2011;154(9):627–34.

4. Peterson PN, Rumsfeld JS. The evolving story of guidelines and health care:
does being NICE help? Ann Intern Med. 2011;155(4):269–71.

5. American Heart Association. What is venous thromboembolism (VTE)?
[updated 1 March 2017. Available from: https://www.heart.org/en/health-
topics/venous-thromboembolism/what-is-venous-thromboembolism-vte.
Accessed 27 March 2019.

6. Scottish Intercollegiate Guidelines Network. Prevention and management of
venous thromboembolism: a national clinical clinical guideline. [updated 15
October 2014. Available from: https://www.sign.ac.uk/sign-122-prevention-
and-management-of-venous-thromboembolism.html. Accessed 27 March
2019.

7. Kahn SR, Lim W, Dunn AS, Cushman M, Dentali F, Akl EA, et al. Prevention
of VTE in nonsurgical patients: antithrombotic therapy and prevention of
thrombosis: American College of Chest Physicians evidence-based clinical
practice guidelines. Chest. 2012;141(2):e195S–226S.

8. Qaseem A, Chou R, Humphrey LL, Starkey M, Shekelle P. Venous
thromboembolism prophylaxis in hospitalized patients: a clinical practice
guideline from the American College of Physicians. Ann Intern Med. 2011;
155(9):625–32.

9. Health NIf. Venous thromboembolism: reducing the risk. Reducing the risk
of venous thromboembolism (deep vein thrombosis and pulmonary
embolism) in patients admitted to hospital. NICE guideline 92. National
Institute for Clinical Excellence. 2010;50.

10. Venous Thromboembolism in over 16s; reducing the risk of hospital-
acquired deep vein thrombosis or pulmonary embolism. NICE guideline
[NG89]. National Institute for Health and Care Excellence. London UK; 2018.

11. Control CfD, Prevention. Venous thromboembolism in adult
hospitalizations-United States, 2007-2009. MMWR Morb Mortal Wkly Rep.
2012;61(22):401.

12. Cohen AT, Agnelli G, Anderson FA, Arcelus JI, Bergqvist D, Brecht JG, et al.
Venous thromboembolism (VTE) in Europe. Thromb Haemost. 2007;98(04):
756–64.

13. Heit JA, Crusan DJ, Ashrani AA, Petterson TM, Bailey KR. Effect of near-
universal hospitalization-based prophylaxis on annual number of venous
thromboembolism events in the US. Blood. 2017:blood-2016-12-758995.

14. Leavitt MO. Surgeon General’s Call to Action to prevent deep vein
thrombosis and pulmonary embolism 2008 [Accessed 18 May 2020].
Available from: http://www.ncbi.nlm.nih.gov/books/NBK44178/. Accessed 18
May 2020.

15. Maynard GA. Preventing hospital-associated venous thromboembolism: a
guide for effective quality improvement: Agency for Healthcare Research
and Quality, US Department of Health and …; 2016.

16. Shekelle PG, Pronovost PJ, Wachter RM, McDonald KM, Schoelles K, Dy SM,
et al. The top patient safety strategies that can be encouraged for adoption
now. Ann Intern Med. 2013;158(5_Part_2):365–8.

17. Care ACoSaQiH. Medication safety and Quality. Venous thromboembolism
(VTE) prevention [Available from: http://cec.health.nsw.gov.au/keep-patients-
safe/medication-safety-and-quality/vte-prevention. Accessed 18 May 2020.

18. Tsai J, Grant AM, Soucie JM, Helwig A, Yusuf HR, Boulet SL, et al. Clustering
patterns of comorbidities associated with in-hospital death in
hospitalizations of US adults with venous thromboembolism. Int J Med Sci.
2013;10(10):1352.

19. Mehta KD, Patel S, Patel K, Wang H, Parikh RA, Smith RE. Trends of inpatient
venous thromboembolism in United States before and after Surgeon
General’s Call to Action. Am Soc Hematology; 2016.

20. Cohen AT, Tapson VF, Bergmann J-F, Goldhaber SZ, Kakkar AK, Deslandes B,
et al. Venous thromboembolism risk and prophylaxis in the acute hospital
care setting (ENDORSE study): a multinational cross-sectional study. Lancet.
2008;371(9610):387–94.

Abboud et al. Implementation Science           (2020) 15:49 Page 9 of 11

https://doi.org/10.1186/s13012-020-01008-9
https://doi.org/10.1186/s13012-020-01008-9
https://www.heart.org/en/health-topics/venous-thromboembolism/what-is-venous-thromboembolism-vte
https://www.heart.org/en/health-topics/venous-thromboembolism/what-is-venous-thromboembolism-vte
https://www.sign.ac.uk/sign-122-prevention-and-management-of-venous-thromboembolism.html
https://www.sign.ac.uk/sign-122-prevention-and-management-of-venous-thromboembolism.html
http://www.ncbi.nlm.nih.gov/books/NBK44178/
http://cec.health.nsw.gov.au/keep-patients-safe/medication-safety-and-quality/vte-prevention
http://cec.health.nsw.gov.au/keep-patients-safe/medication-safety-and-quality/vte-prevention


21. Al-Hameed FM, Al-Dorzi HM, Qadhi AI, Shaker A, Al-Gahtani FH, Al-Jassir FF,
et al. Thromboprophylaxis and mortality among patients who developed
venous thromboembolism in seven major hospitals in Saudi Arabia. Annals
of Thoracic Medicine. 2017;12(4):282.

22. Gericke C, Boiko O, Child S, Nokes T, Copplestone A, Sheaff R. PCV143
Implementation of evidence-based national guidance on venous thrombo-
embolism prophylaxis for hospital inpatients in England. Value Health. 2011;
14(7):A390.

23. Murphy O, O'Connell O, Liston R, Connaughton J, Costello R, Breiden J, et al.
Venous thromboembolism risk and prophylaxis in the acute hospital care
setting: the Irish results of the ENDORSE study. Ir Med J. 2012.

24. Taher AT, Aoun J, Salameh P. The AVAIL ME study: a multinational survey of
VTE risk and prophylaxis. J Thromb Thrombolysis. 2011;31(1):47–56.

25. Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gotzsche PC, Ioannidis JP, et al.
The PRISMA statement for reporting systematic reviews and meta-analyses
of studies that evaluate health care interventions: explanation and
elaboration. PLoS Med. 2009;6(7):e1000100.

26. Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, et al.
Preferred reporting items for systematic review and meta-analysis protocols
(PRISMA-P) 2015 statement. Systematic Reviews. 2015;4(1):1.

27. Abboud J, Abdel-Rahman A, Kahale L, Dempster M, Adair P. Prevention of
health care associated venous thromboembolism through implementing
VTE prevention clinical practice guidelines in hospitalized medical patients:
a systematic review. (PROSPERO) International prospective register of
systematic reviews, 2018 CRD42018085506. 2018.

28. Landis JR, Koch GG. The measurement of observer agreement for
categorical data. Biometrics. 1977:159–74.

29. Slim K, Nini E, Forestier D, Kwiatkowski F, Panis Y, Chipponi J.
Methodological index for non-randomized studies (MINORS): development
and validation of a new instrument. ANZ J Surg. 2003;73(9):712–6.

30. Zeng X, Zhang Y, Kwong JS, Zhang C, Li S, Sun F, et al. The methodological
quality assessment tools for preclinical and clinical studies, systematic
review and meta-analysis, and clinical practice guideline: a systematic
review. Journal of Evidence-based Medicine. 2015;8(1):2–10.

31. Schünemann H, Brozek J, Oxman A. GRADE handbook for grading quality of
evidence and strength of recommendations. Updated October. 2013. The
GRADE Working Group, 2013, 2017.

32. Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in
meta-analyses. BMJ: British Medical Journal. 2003;327(7414):557.

33. Greco T, Zangrillo A, Biondi-Zoccai G, Landoni G. Meta-analysis: pitfalls and
hints. Heart, lung and vessels. 2013;5(4):219.

34. Duff J, Walker K, Omari A. Translating venous thromboembolism (VTE)
prevention evidence into practice: a multidisciplinary evidence
implementation project. Worldviews Evid-Based Nurs. 2011;8(1):30–9.

35. Khalili H, Dashti-Khavidaki S, Talasaz AH, Mahmoudi L, Eslami K, Tabeefar H.
Is deep vein thrombosis prophylaxis appropriate in the medical wards? A
clinical pharmacists’ intervention study. Pharmacy world & science : PWS.
2010;32(5):594–600.

36. Pai M, Lloyd NS, Cheng J, Thabane L, Spencer FA, Cook DJ, et al. Strategies
to enhance venous thromboprophylaxis in hospitalized medical patients
(SENTRY): a pilot cluster randomized trial. Implement Sci. 2013;8(1):1.

37. Shedd GC, Franklin C, Schumacher AM, Green DE. Improving inpatient
venous thromboembolism prophylaxis. South Med J. 2008;101(12):1209–15.

38. Vaughan-Shaw PG, Cannon C. Venous thromboembolism prevention in
medical patients: a framework for improving practice. Phlebology. 2011;
26(2):62–8.

39. Cardoso LF, Krokoscz DV, de Paiva EF, Furtado IS, Mattar J Jr, de Souza
ESMM, et al. Results of a venous thromboembolism prophylaxis program for
hospitalized patients. Vasc Health Risk Manag. 2016;12:491–6.

40. Rashid S, Thursz M, Razvi N, Voller R, Orchard T, Rashid S, et al. Venous
thromboprophylaxis in UK medical inpatients. J R Soc Med. 2005;98(11):
507–12.

41. Scaglione L, Piobbici M, Pagano E, Ballini L, Tamponi G, Ciccone G.
Implementing guidelines for venous thromboembolism prophylaxis in a
large Italian teaching hospital: lights and shadows. Haematologica. 2005;
90(5):678–84.

42. Geerts WH, Bergqvist D, Pineo GF, Heit JA, Samama CM, Lassen MR, et al.
Prevention of venous thromboembolism: American College of Chest
Physicians evidence-based clinical practice guidelines. Chest. 2008;133(6):
381S–453S.

43. Fletcher J, Baker R, MacLellan D. The Australia and New Zealand working
party on the management and prevention of venous thromboembolism.
Prevention of venous thromboembolism Best Practice Guidelines for
Australia and New Zealand. 2008.

44. Geerts WH, Pineo GF, Heit JA, Bergqvist D, Lassen MR, Colwell CW, et al.
Prevention of venous thromboembolism: the Seventh ACCP Conference on
Antithrombotic and Thrombolytic Therapy. Chest. 2004;126(3):338S–400S.

45. Group TRFC. Risk of and prophylaxis for venous thromboembolism in
hospital patients. BMJ: British Medical Journal. 1992:567–74.

46. Caprini JA. Thrombosis risk assessment as a guide to quality patient care.
Disease-a-Month. 2005;51(2-3):70–8.

47. Geerts WH, Heit JA, Clagett GP, Pineo GF, Colwell CW, Anderson FA, et al.
Prevention of venous thromboembolism. Chest. 2001;119(1):132S–75S.

48. Stuck AK, Spirk D, Schaudt J, Kucher N. Risk assessment models for venous
thromboembolism in acutely ill medical patients. Thromb Haemost. 2017;
117(04):801–8.

49. Bahl V, Hu HM, Henke PK, Wakefield TW, Campbell DA Jr, Caprini JA. A
validation study of a retrospective venous thromboembolism risk scoring
method. Ann Surg. 2010;251(2):344–50.

50. Krauss ES, Segal A, Cronin M, Dengler N, Lesser ML, Ahn S, et al.
Implementation and validation of the 2013 Caprini score for risk
stratification of arthroplasty patients in the prevention of venous
thrombosis. Clin Appl Thromb Hemost. 2019;25:1076029619838066.

51. Lobastov K, Barinov V, Schastlivtsev I, Laberko L, Rodoman G, Boyarintsev V.
Validation of the Caprini risk assessment model for venous
thromboembolism in high-risk surgical patients in the background of
standard prophylaxis. Journal of Vascular Surgery: Venous and Lymphatic
Disorders. 2016;4(2):153–60.

52. Obi A, Pannucci C, Nackashi A. Validation of the Caprini venous
thromboembolism risk assessment model in critically ill surgical patients. J
Vasc Surg. 2016;63:5.

53. Zhou H, Wang L, Wu X, Tang Y, Yang J, Wang B, et al. Validation of a
venous thromboembolism risk assessment model in hospitalized Chinese
patients: a case-control study. J Atheroscler Thromb. 2014;21(3):261–72.

54. Zhou H-X, Peng L-Q, Yan Y, Yi Q, Tang Y-J, Shen Y-C, et al. Validation of the
Caprini risk assessment model in Chinese hospitalized patients with venous
thromboembolism. Thromb Res. 2012;130(5):735–40.

55. Rowswell HR, Nokes TJ. Significant reduction in hospital-acquired
thrombosis: impact of national risk assessment and real-time feedback.
Open heart. 2017;4(2):e000653.

56. Lester W, Freemantle N, Begaj I, Ray D, Wood J, Pagano D. Fatal venous
thromboembolism associated with hospital admission: a cohort study to
assess the impact of a national risk assessment target. Heart. 2013;99(23):
1734–9.

57. Raskob EG. Venous thromboembolism: a call for risk assessment in all
hospitalised patients. Thromb Haemost. 2016;116(11):777–9.

58. Catterick D, Hunt BJ. Impact of the national venous thromboembolism risk
assessment tool in secondary care in England: retrospective population-
based database study. Blood Coagul Fibrinolysis. 2014;25(6):571.

59. Improvement N. Venous thromboembolism (VTE) risk assessment data: Q3
2018/19 [updated 1 March 2019. Available from: https://improvement.nhs.
uk/resources/venous-thromboembolism-vte-risk-assessment-data-q3-20181
9/. Accessed 15 June 2019.

60. Lugtenberg M, Burgers J, Westert G. Effects of evidence-based clinical
practice guidelines on quality of care: a systematic review. BMJ Qual Saf.
2009;18(5):385–92.

61. Kahn SR, Morrison DR, Cohen JM, Emed J, Tagalakis V, Roussin A, et al.
Interventions for implementation of thromboprophylaxis in hospitalized
medical and surgical patients at risk for venous thromboembolism.
Cochrane Database Syst Rev. 2013;7.

62. Mahan CE, Spyropoulos AC. Venous thromboembolism prevention: a
systematic review of methods to improve prophylaxis and decrease events
in the hospitalized patient. Hospital Practice. 2010;38(1):97–108.

63. Michie S, Abraham C, Eccles MP, Francis JJ, Hardeman W, Johnston M.
Strengthening evaluation and implementation by specifying components of
behaviour change interventions: a study protocol. Implement Sci. 2011;
6(1):10.

64. Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, et al. Process
evaluation of complex interventions: Medical Research Council guidance.
BMJ (Clinical research ed). 2015;350:h1258.

Abboud et al. Implementation Science           (2020) 15:49 Page 10 of 11

https://improvement.nhs.uk/resources/venous-thromboembolism-vte-risk-assessment-data-q3-201819/
https://improvement.nhs.uk/resources/venous-thromboembolism-vte-risk-assessment-data-q3-201819/
https://improvement.nhs.uk/resources/venous-thromboembolism-vte-risk-assessment-data-q3-201819/


65. Hoffmann TC, Glasziou PP, Boutron I, Milne R, Perera R, Moher D, et al.
Better reporting of interventions: template for intervention description and
replication (TIDieR) checklist and guide. BMJ (Clinical research ed). 2014;348:
g1687.

66. Darker CD, Nicolson GH, Carroll A, Barry JM. The barriers and facilitators to
the implementation of National Clinical Programmes in Ireland: using the
MRC framework for process evaluations. BMC Health Serv Res. 2018;18(1):
733.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Abboud et al. Implementation Science           (2020) 15:49 Page 11 of 11


	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Eligibility criteria
	Search strategy
	Data extraction and analysis
	Selection of studies
	Data extraction

	Risk of bias
	Data synthesis

	Results
	Descriptions of studies
	Results of the search
	Study characteristics
	VTE prevention clinical practice guidelines implemented in the studies
	VTE risk assessment tools used in the studies
	Interventions followed in the studies to modify the health care providers’ behavior
	Excluded studies
	Risk of bias in included studies

	Effects of VTE guidelines implementation
	Risk assessment for VTE
	Appropriate prophylaxis
	No indication but prophylaxis given
	Indication but prophylaxis not given


	Discussion
	Strengths and limitations
	Conclusion
	Supplementary information
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

