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Abstract

Background: Venous thromboembolism (VTE) is a universal health problem` which causes mortality. Prophylaxis of venous throm-

boembolism is useful in decreasing mortality and morbidity rates. There is a worldwide deficiency in awareness about venous
thromboembolism.

Aims: To investigate the knowledge, attitude, and practice of venous thromboembolism prophylaxis between medical staff in Saudi
medical community before and after a training workshop.

Materials and Methods: This study includes three medical professions from 20 rural hospitals in Saudi Arabia. A survey was used
to record their answers. Data analyzed using suitable statistical methods.

Results: Training has a significant (p < 0.001) positive impact on the awareness of the availability of VTE guidelines (39.9% and

90.9%) before and after training, respectively. Also, the availability of risk assessment form has been increased (p < 0.001) after training (37.5% and 89.1%) before and after training, respectively. Participants’ prescription of VTE prophylaxis for patients upon admis-

sion was significantly (p-value < 0.001) increased (23.2% and 67.6%) before and after training, respectively. Before training, most of
the hospitals had no mechanical prophylaxis devices (84.3%). However, after training this percent decreased (38.9%) significantly
(p < 0.001). The most prevalent barrier to implement thromboprophylaxis guidelines fully was that each physician had his own approach to provide thromboprophylaxis (50.2%). That was decreased significantly (p < 0.001) after training (35.6%).

Conclusion: Training and education are very important to help increase the awareness and to change attitudes of health care provid-

ers toward VTE prophylaxis. Addressing the barriers toward VTE prophylaxis implementation is necessary. Health care providers are
willing to help in planning and implementation and this is an excellent strategy for implementation of VTE prophylaxis.
Keywords: VTE; VTE Prophylaxis; VTE Guidelines; Training; Attitude

Abbreviations
CDC: Centre for Disease Control and Prevention; GCS: Graduated
Compression Stockings; IPC: Intermittent Pneumatic Compression; LMWH: Low Molecular Weight Heparin; VTE: Venous Thromboembolism

Introduction
Worldwide, venous thromboembolism (VTE) is a major public

health challenge responsible for morbidity, disability, mortality as
well as a diminished health-related quality of life [1-3]. It is a pre-
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ventable cause of morbidities and mortalities in hospitalized pa-
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However, VTE prophylaxis for high-risk hospitalized patients is

tients [4,5].

underutilized, and guidelines implementations are sparse in most

middle-income and low-income countries reported an annual inci-

admission and a higher percent of 81.2% did not follow any clinical

A systematic review of the literature about VTE in high-income,

dence rates ranging from 0.75 to 2.69 per 1000 individuals in the

population. This incidence is higher in elderly people (≥ 70 years)
as 2 - 7 per 1000 [5,6].

Hospital-acquired VTE accounts for 75% of all VTE-related

deaths, whereas half of the cases occur after medical illness or hospitalization for surgery [4]. Centre for Disease Control and Prevention (CDC) estimated mortality resulting from VTE in the United

States (U.S.) to be almost 60,000 - 100,000 annually [8,9]. In Saudi

Arabia, it was found that VTE represented 1.9% of hospital mortal-

hospitals globally [17-20]. As it was reported that 71.8% of physi-

cians do not perform VTE risk assessment of their patients before
guidelines on thromboprophylaxis use [14].

The gap between guideline and practice has been reported in

the ENDORSE study which found that more than 50% of patients

should have received VTE thromboprophylaxis, but in fact only

50% of them actually received it [19]. Also, the IMPROVE registry
has reported that only 60% of at risk patients were receiving any
prophylaxis [2].

A study in Saudi Arabia revealed that there is improper imple-

ity in 1 year [10].

mentation of the ACCP VTE Prophylaxis guideline, which is prom-

crease adverse outcomes of VTE including morbidities and mor-

phylaxis. Authors also suggested that health care providers should

Preventive strategies was proven cost-effective and could de-

talities [5,11,12]. In the hospital settings, it was shown that effec-

tive thromboprophylaxis practices could prevent hospital-acquired
VTE [5,12,13]. Thromboprophylaxis encompasses the use of phar-

inent in medical patients. This lack in practice was attributed to
underestimation of risk and absence of a formal policy for VTE probe aware of VTE prophylaxis [10].

Another study stated that although 60.5% of cases received

macological agents including LMWH, warfarin and unfractionated

some form of VTE prophylaxis, only 38.4% of them received AC-

matic compression (IPC). Both strategies are available for the sur-

derutilized [21].

heparin; and mechanical devices including venous foot pump,

graduated compression stockings (GCS) and intermittent pneugical and medical patient [14,15].

The American College of Chest Physicians (ACCP) VTE Prophy-

laxis guideline, which is adopted in Saudi hospitals, described the

stratification of the risk of VTE in general and abdominal-pelvic
surgical patients. They recommended just early ambulation for a

very low (< 0.5%) risk for VTE. For patients at low risk for VTE

(∼1.5%), they suggested intermittent pneumatic compression
(IPC). For patients at moderate risk for VTE (∼3%), they suggested

low-molecular-weight heparin (LMWH), low-dose unfractionated
heparin, or IPC. For patients at high risk for VTE (∼6%), they recommended LMWH or low-dose unfractionated heparin. In these

patients, they suggested adding mechanical prophylaxis with elastic stockings or IPC to pharmacologic prophylaxis. For patients at

high risk for VTE undergoing abdominal or pelvic surgery for cancer, they recommend extended-duration, postoperative, pharmacologic prophylaxis with LMWH over limited-duration prophylaxis
[16].

CP-recommended VTE prophylaxis. They concluded that the VTE
prophylaxis guideline was not properly implemented and was unHence, attitude and knowledge of VTE prophylaxis are very im-

portant to improve mortality and morbidity related to VTE [22].
Thus, in this study, we aimed to assess knowledge and attitude of

health care providers toward VTE prophylaxis before and after
training workshops about it.

Materials and Methods

This cohort-selection cross-sectional study was conducted in

two phases. The first one was just before workshops about VTE
prophylaxis in January 2017. The second phase was conducted in
May 2017. The participants of this study were of three different

professions; physicians either consultants, specialists or residents,
nurses, and pharmacists. The participants were from the same

hospitals. The study included 594 health care providers in the first
phase and 506 in the second phase. Only 427 participant respond-

ed for both surveys, 167 responded only for before-training survey
and 49 responded only to after-training survey, table 1.
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Responded for
both surveys

Only beforetraining
survey

Nurses

141

89

Pharmacists

10

21

Specialists
Residents

Consultants
Total

169
96
11

427

57
167

Only aftertraining
survey
6
43
49

Table 1: Participants professions responded for each survey.

The participants involved in this study were from 20 rural

hospitals in Riyadh, KSA. A semi-structured questionnaire of 10

questions was used to investigate demographics, knowledge, and
attitude of the health care participants. We investigated the barri-

ers to implement thromboprophylaxis guidelines in the hospitals

where participants work, many answers options were included
and the participant was able to choose more than one answer. In

addition, we asked about the help that participants could provide
to optimize thromboprophylaxis in their hospitals. They were able
to choose more than one choice.

The workshops’ program was titled with (how to prevent ve-

nous thromboembolism and deep blood clots) and were conducted
in General Directorate of Health Affairs in Riyadh, king Salman bin

Abdul-Aziz Hospital and Obstetrics and Gynecology Hospital - King

Saud Medical City in Riyadh city. The workshops included lectures
and case scenarios.

Data were statistically described in terms of frequencies and

percentages. Comparison between before and after workshop surveys was done using Chi-square test. The exact test was used in-

stead when the expected frequency is less than five. A p-value less
than 0.05 is considered statistically significant. All statistical calculations were done using computer program IBM SPSS (Statistical

Package for the Social Science; IBM Corp, Armonk, NY, USA) Release
22 for Microsoft Windows.

Results and Discussion
Before training, the more dominant participants were nurses

with a percent of 38.7% (230/594); followed by specialists who
represented 28.5% (169/594). Other professions are shown in
table 2.

Barriers

Before training

After training

Number

%

Number

%

Nurses

230

38.7%

141

27.9%

Pharmacists

31

5.2%

10

Specialists
Residents

Consultants

169
153
11

28.5%
25.8%
1.9%

175
96
54

Table 2: Participants professions.
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34.6%
19%
2%

16.6%

The awareness of the availability of VTE prophylaxis and management guidelines in the hospitals was significantly (p-value <
0.001) increased after the workshops. Before the training, only 237
(39.9%) were aware; however, after the training workshops 460
(90.9%) were aware (Figure 1).

The availability of VTE risk assessment form in hospitals the
participants work in was significantly, (p-value < 0.001) increased
after the workshops. Before the training, only 223 (37.5%) demonstrated that the risk assessment form was available; however, this
percentage was increased after the training workshops to be 451
(89.1%) (Figure 1).
Participants’ prescription of VTE prophylaxis for patients upon
admission was significantly (p-value < 0.001) increased after the
workshops; mentioned only by 138 (23.2%) before the training,
however, after the training workshops it was prescribed by 342
(67.6%) of respondents (Figure 1).
The presence of mechanical VTE prophylaxis devices in hospitals was significantly (p-value < 0.001) increased after the workshops; mentioned only by 93 (15.7%) of respondents before the
training; however, after the training workshops this figure increased significantly to be 309 (61.1%) of respondents (Figure 1).
Barriers to thromboprophylaxis guidelines implementation

Before training, the most frequently mentioned barrier was that

each physician had his own approach to provide thromboprophylaxis and prescribed thromboprophylaxis on an individual basis,

this barrier mentioned by 50.2% of participants. After training, this

barrier was significantly (p-values < 0.001) decreased, see table 3
for details about all barriers.

It worthwhile mentioning that there is a new barrier increased

after training, which is the resistance in some areas or by some
physicians. It was mentioned by only 7.1% before training and by
22.1% after training, (p-value < 0.001).
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Figure 1: Availability of VTE prophylaxis guidelines and tools.
Before training

Barriers

Number

1. Hospital started to make guideline policy and procedure

2

%
0.3%

After training
Number
3

%
0.6%

P-value
0.666

2. We have not approached VTE prevention systemically in our organization

220

37.0%

105

20.8%

< 0.001

4. There is resistance in some areas or some physician

42

7.1%

112

22.1%

< 0.001

3. Each physician has their own approach to providing thromboprophylaxis
and prescribes thromboprophylaxis on an individual basis
5. Physician cannot agree on a uniform policy

6. Hospital leader/or physician are not aware of the importance of VTE prevention
7. We don’t have hospital support/resources for that
8. We plan to make change but implementation slow

9. Only one pneumatic compression device is available

298
22
30

108
152
2

50.2%
3.7%
5.1%

18.2%
25.6%
0.3%

Table 3: Barriers to VTE prophylaxis before and after training.

Before training, most of them (49.2%) were ready to provide

180
34
35
73

121
1

35.6%
6.7%
6.9%

14.4%
23.9%
0.2%

< 0.001
0.033
0.238
0.111
0.568
0.889

There were 45.1% of participants had the ability to provide

templates of thromboprophylaxis guidelines; however, this percent

education and 41.9% were able to provide examples of tools to

summarizing the evidence for thromboprophylaxis or for success-

they could share methods and tools to conduct local audits of pro-

reduced significantly (p-value < 0.001) after training (35.2%). In
addition, there were 48% chose that they could provide literature

ful implementation strategies; however, this percent reduced significantly (p-value < 0.001) after training (35.2%).

help strengthen the message. These two offers did not change
significantly (p-values > 0.05). Whereas 41.6% mentioned that,

phylaxis use. That was reduced significantly (p-value < 0.001) to
26.5% after training (See table 4).
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Before training

Helps offered
1.
2.
3.
4.
5.
6.

After training

Number

%

Number

%

Provide examples of tools to help reinforce the message (i.e. pocket cards,
algorithms)

249

41.9%

232

45.8%

Provide literature summarizing the evidence for thromboprophylaxis or
for successful implementation strategies

247
285

41.6%

238

47.0%

Provide templates of thromboprophylaxis/guidelines.

Share methods and tools to conduct local audits of prophylaxis use
Share examples of successful initiatives at other hospitals
Provide education in person

Discussion

292

246
268

49.2%
48.0%
41.4%
45.1%

Table 4: Willingness to help to optimize VTE prophylaxis.

178
178
134
204

141

P-value
0.212

35.2%

< 0.001

26.5%

< 0.001

35.2%
40.3%

0.079

< 0.001
0.123

In the present study, the presence of mechanical VTE prophy-

The current study showed that training has a significant positive

laxis devices in hospitals was significantly increased after the

of VTE prophylaxis for patients upon admission was significantly

vices that were reported by the health care staff were Graduate

impact on the awareness of the availability of VTE guidelines and
on the availability of risk assessment forms. Also, the prescription

increased after the training. In addition, the availability of mechanical prophylaxis devices was increased significantly after the training. The most prevalent barrier to implement thromboprophylaxis
guidelines fully was that each physician had his own approach to

provide thromboprophylaxis; however, that was decreased significantly by training.

The VTE prophylaxis is still suboptimal, due to poor compliance,

this return to the lack of knowledge and lack of hospital guidelines

[13,23]. Even if thromboprophylaxis is applied, the guidelines are

not followed [19,20]. Therefore, we aimed to investigate the knowledge and attitude of health care personnel before and after training

workshops; this reflects that the lack of knowledge and practice

of VTE prophylaxis can affect the issue. The commonly used decompression stockings and pneumatic compression device. In a

study established in China, it was found that mechanical prophylaxis was effective according to the medical staff participants of the

study; also, they reported that the most effective one was Graduate compression stockings [24]. Although the effectiveness of using

mechanical prophylaxis was found, most of our participants before
training confirmed lacking these devices in their hospitals, this can
be attributed to a lack of awareness of strong evidence of the de-

vices’ efficiency, and hence limited mechanical devices are of less
use and availability in the hospitals of the participants.

In a study by Ekwere., et al. [13], it was found that the majority

workshops so, we can improve its practice and find gaps that we

of physicians did not carry out VTE risk assessment. In our study,

It was reported that thromboprophylaxis practice in hospital-

shops which reflect the effectiveness of a training in changing the

should fill in order to make improvements.

ized patients was suboptimal worldwide [19,20]. In the present
study, most of the health care providers before training workshop

(76.8%) occasionally or did not prescribe VTE prophylaxis for

before training, 37.5% of participants said that there was no VTE
risk assessment form, compared to 89.1% after training workattitudes.

Following thromboprophylaxis clinical guidelines are necessary

patients, while those who always prescribe the prophylaxis were

for good thromboprophylaxis practice; it was found that the per-

study [13], this is high percent compared to ours. However, in the

thromboprophylaxis clinical guidelines is mentioned in some stud-

23.2% only. This reflects the weak practice of VTE prophylaxis, it

was found that thromboprophylaxis practice was 83.5% in one
current study, the effectiveness of training workshop is shown as
the percent of participants who always prescribe VTE prophylaxis
for patients has been significantly increased (67.6%).

cent of participants who did not follow any guidelines in is ranged

from 40% to 81.2% [13,25]. In addition, the lack of awareness of
ies and ranged from 27.5% to 60% [13,20,26]. The results of the

current study showed that less than the half of participants have
thromboprophylaxis clinical guidelines before the training; however, this percent increased significantly to 90.9% after the training.
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The most prevalent barriers for implementing thromboprophy-
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Also, the results of our study showed that high percent ex-

laxis guidelines in our study were; each physician has his own ap-

pressed their ability to provide literature summarizing the evidence

prevention systemically in their organization, implementation of

evidence of VTE prophylaxis decreased over the time. That was be-

proach to providing thromboprophylaxis and prescribes thromboprophylaxis on an individual basis, there was no approached VTE
prophylaxis plan was slow and there were no hospital support or

resources for that. Having personal approaches for thromboprophylaxis and lack of standardized ones seems to be a big problem

not only in Saudi Arabia but also in other countries, in a China study,

it was reported that more than of medical staff chose nonstandard

approaches for VTE prophylaxis in ICU this could be attributed to

the deficiency in knowledge of guidelines [13]. Off course, there
are differences in barriers between studies in different areas of

the World [13,27,28] and these differences may be attributed to
the difference in culture, priorities, and availability to practice VTE
prophylaxis.

Scaglione., et al. found that identifying barriers for changes in

the practice of prophylaxis was one of many reasons that led to
increasing in the use of VTE prophylaxis in surgical patients [29].

In our study, after training, these previously mentioned barriers
have been reduced significantly which led to change in attitude and
awareness toward the use of VTE prophylaxis in hospitals.

However, one of the barriers has been increased after train-

for thromboprophylaxis for successful implementation strategies.
However, the percent who could provide literature-summarizing

cause a good proportion already provided literature-summarizing
evidence of VTE prophylaxis after the first training.

A good percent of health care providers had the ability to pro-

vide education. These results reflect the high attitude of the participants toward VTE prophylaxis practice and improvements in their
facilities.

The majority of the participants in one study suggested that

the use of locally designed clinical guidelines on VTE prophylaxis

and frequent educational programs would increase awareness
on VTE [13]. Also, Cohn., et al. reported that implementation of a
multifaceted VTE prophylaxis improvement program that included
education and dissemination of a decision support tool resulted in
increasing in VTE prophylaxis by 25% after 12 months [31]. In a

systemic review, it was found that application of many strategies to

improve VTE prophylaxis is more effective than the application of
only one strategy [30].

One of the advantage of this current study is being comparative

ing which is “There is a resistance in some areas or by some phy-

over time, conducted in the same hospitals with enough sample

creased and consultants’ number increased. In addition, the need

the structure of the sample according to professions was changed.

sicians”. We think that this increase is due to the variation in the

sample structure before and after the training. Nurses’ number defor a customized guideline (Saudi one) may be behind that.

size. However, one limitation of the study was that not all the participants of the first survey were included in the second one, thus
The results of that current study make us believe that it can be

Our study revealed the high attitude of health care providers

generalizable as it showed that the training is an effective tool in

participants desired to provide templates of thromboprophylaxis

prophylaxis tools. Moreover, the results of this study make us learn

toward thromboprophylaxis and they were ready to assist their
hospitals to optimize VTE prophylaxis. The highest percent of
guidelines; this is a very good step to practice thromboprophylaxis

as thromboprophylaxis guidelines is critical for good thrombopro-

phylaxis practice. Scaglione., et al. reported that pocket guidelines

were one of the several strategies that increased the use of VTE
prophylaxis in surgical patients from 64% to 97% [29].

Education is very important as it was reported that the first

strategy to enhance VTE compliance rates was increasing awareness of health care providers about VTE prophylaxis through periodic educational sessions [30].

changing attitudes toward VTE prophylaxis that is reflected in the

attitude toward using VTE prophylaxis and the availability of VTE
that involving the health-care professionals themselves is an important step in the success of implementation of any guideline.

We believe that VTE prophylaxis utilization can be improved

by continuous education and follow-up. The availability of summarized guideline schematics at hand is an important step for the
success of its implementation.

Conclusion

Training and education are very important to help increase the

awareness and to change attitudes of health care providers toward
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VTE prophylaxis. Addressing the barriers toward VTE prophylaxis
implementation is necessary. Health care providers are willing to

help in planning and implementation and this is an excellent strategy for implementation of VTE prophylaxis.
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