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Aim: This study carried out to evaluate the effectiveness educational program regarding mechanical 
prophylaxis of deep venous thrombosis on nurse's knowledge and practice. 
Method
hospital who is assigned for caring for patients post 
Knowledge 
Two Observational Check lists for Nurses' Practice Regarding to 1
2- Using of Mechanical Prophylaxis of DVT. 
Results:
evaluations scores in relation to nurse's knowledge and performance after completion of the 
educational program. 
Conclusion:
prevention of DVT made differences in nurse's knowledge and performance.
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INTRODUCTION 
 
Deep venous thrombosis, (DVT) is the formation of 
a blood clot (thrombus) within a deep vein,
in the legs Heit (2011). It is estimated that about 2000 
people die as a result of venous thromboem
each year and 30,000 are hospitalized with this diagnosis 
in the United States. American Public Health Association. 
(2010). It is the primary cause of pulmonary embolism 
(PE). DVT results from conditions that impair venous 
return, lead to endothelial injury or dysfunction, or
cause hypercoagulability.  A potentially life 
complication,  is caused by the detachment (embolization) 
of a clot that travels to the lungs (Collins et al
Vein Thrombosis (DVT) is an important cause of 
morbidity. Without adequate treatment, lower extremit
DVT has a 3% risk of fatal PE (Bynke et al
of recurrent DVT is lowest for patients with transient risk 
factors (eg, surgery, trauma, temporary immobility) and 
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ABSTRACT 

This study carried out to evaluate the effectiveness educational program regarding mechanical 
prophylaxis of deep venous thrombosis on nurse's knowledge and practice. 
Methods: Fifty registered nurses were working in the surgical and orthopedic words at king fahed 
hospital who is assigned for caring for patients post –operatively. Tools: two tools: Tool (1): Nurse's 
Knowledge Regarding to DVT Disease, and its Preventive Measures Questionnaire Sheet. Tool (2): 
Two Observational Check lists for Nurses' Practice Regarding to 1

Using of Mechanical Prophylaxis of DVT.  
Results: findings revealed that there is a highly significant difference between pre and post 
evaluations scores in relation to nurse's knowledge and performance after completion of the 
educational program.  
Conclusion: based on research findings, that participation in the educational
prevention of DVT made differences in nurse's knowledge and performance.

and Dr. Khadiga Alhefnawi. This is an open access article distributed under the Creative Commons 
use, distribution, and reproduction in any medium, provided the original work is properly cited.
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greatest for patients with persistent risk 
cancer), idiopathic DVT, or incomplete resolution of past 
DVT (residual thrombus). In the 10 years following a 
DVT, approximately a third of individual
recurrent episode Collins et al
unexpected PE remains common and the majority of these 
occur in hospitalized surgical patients. 
Zealand Working Party (2012)
use of DVT prophylaxis in surgical patients, unexpected 
PE will remain a serious problem
High risk for developing deep vein thrombosis is found in 
patients with the condition such as stroke (59
orthopedic surgery (17-84%), elective surg
and trauma (40-60%) (Collins
frequent co-morbidities were hypertension (50%), surgery 
within 3months (38%), immobility within 30 days (34%),
cancer (32%) and obesity (27%)
Studies revealed that the incidence for DVT for certain 
surgeries as the following: general abdominal surgeries are 
3-51%, splenectomy 20-45%, thoracic surgeries 7
peripheral vascular surgeries 29
post surgical patient is at a high risk for the development 
of DVT, prophylaxis has been reported to sign
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This study carried out to evaluate the effectiveness educational program regarding mechanical 
prophylaxis of deep venous thrombosis on nurse's knowledge and practice.  
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greatest for patients with persistent risk factors (eg, 
diopathic DVT, or incomplete resolution of past 

DVT (residual thrombus). In the 10 years following a 
DVT, approximately a third of individuals will have a 
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unexpected PE remains common and the majority of these 
occur in hospitalized surgical patients. Australian and New 
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use of DVT prophylaxis in surgical patients, unexpected 

a serious problem (Bonner et al., 2013). 
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reduce DVT morbidity and mortality by 50% to 80%. Best 
Practice (2011). Hospital patients are at higher risk for 
DVT because of their limited mobility, active disease 
processes, and co morbidities (A Guide for Effective Quality 
Improvement, 2013). It is estimated that one in 100 patients 
admitted to a hospital dies because of PE. It appears 
possible than more than one-half of these at-risk patients 
could be saved if effective prophylaxis was used Gardner 
and Gardner, (2012). For example, patients undergoing 
major operations without receiving prophylaxis are put at 
risk of fatal PE and stand an even greater risk of morbidity 
from related conditions Geerts et al. (2013). Among 
patients discharged from hospitals, DVT was the second 
leading cause of medical complications and prolonged 
length of stay, and third leading cause of preventable 
mortality and excessive hospital charges. With appropriate 
prophylaxis, including pharmacological and/or 
mechanical, many of these thromboembolic events can be 
prevented Heit (2012). There are two types of DVT and PE 
prevention. Mechanical and pharmacological.  Mechanical 
prevention includes ambulation, the use of compression 
stockings, leg elevation, and sequential compression 
devices (SCD’s). Compression stockings are tight elastic 
stockings that are worn by people in the hospital or by 
people who can’t be active to prevent a blood clot. They 
work by decreasing the “pooling” of blood in the legs. Leg 
elevation and SCD’s work the same way. Hanks (2013). 
Different preventative measures are used. Walking and 
calf exercises reduce venous stasis because leg muscle 
contractions compress the veins and pump blood up 
towards the heart. In immobile individuals, physical 
compression methods improve blood flow. Gardner and 
Gardner (2012). 
 
Mechanical devices, such as SCDs, are the first choice for 
DVT prophylaxis. These methods are as efficacious and 
reduce risk as much as pharmacologic methods, without 
causing bleeding complications Horak et al. (2013). SCD’s 
are plastic devices that are fit on the legs, shaped like 
“sleeves” and they inflate in a sequential way (i.e. from 
bottom to top) in order to empty the veins in the legs.  
This imitates walking and helps prevent blood clots. 
Patient should wear SCD’s at any time they are in bed or 
sitting in a chair. These methods have been shown to 
decrease the number of DVT’s in hospitalized patients by 
20%. Sequential compression devices (SCDs) have been 
used in hospitals for over 45 years to combat DVT. 
(Gagan, and Taylor, 2011). Early mobilization, leg 
elevation, and an anticoagulant are the recommended 
preventive measures, Bonner et al. (2013). In general, the 
preventative measures, whether it be mechanical or 
medications, should be continued until the risk is over or 
significantly decreased. Center for Medicare, 2011. This is 
generally thought to be once a hospitalized patient is 
walking several times per day. Further research and data 
collection on SCD use in adults are needed to develop 
educational programs for nurses and patients. Recent 
studies found SCD compliance increased 4% after nursing 
staff were educated on proper use of SCD  Cohen et al. 
(2012). Nurses can play a major role in DVT prevention if 
well educated and empowered to change hospital culture 

as this study has demonstrated. Their increased level of 
knowledge undoubtedly leads to an improvement in the 
delivery of patient care. Michota (2013).   Appropriately 
trained nurses are skilled in assessing the risk of DVT in 
their clients and ensuring prophylactic measures are in 
place for those clients who are particularly vulnerable to 
developing DVT. Mismetti et al. (2014).  Even in the 
absence of a medical practitioner, the nurses can initiate 
appropriate mechanical measures. It is therefore vital that 
surgical nurses accept responsibility for ensuring the 
safety of their clients by routinely assessing for DVT and 
for checking that the appropriate prophylactic measures 
have been initiated for all hospitalized patients. 
Department of Health, (2013). Recently, a marked increase 
has occurred to raise awareness and acknowledge the need 
for DVT prevention and an attempt to improve DVT 
prophylaxis. As prevention is better than cure, mechanical 
prevention therapies are effective for patients at 
moderately high risk for DVT. Carryer et al. (2014). It 
should begin on admission and continue as long as the 
patient has limited mobility. Nursing is the cornerstone of 
DVT prevention (NSW Health, 2012). Comprehensive 
patient education and nursing proficiency in mechanical 
prevention therapies can improve patient care and reduce 
illnesses and deaths from DVT Sajid et al. (2014). This 
study intended to evaluate the effectiveness educational 
program regarding mechanical prophylaxis of deep venous 
thrombosis on nurse's knowledge and practice. 
 

MATERIALS AND METHODS 
 
Design: Pre-post study design was used (Quasi 
experimental without control study).  
 
Setting:  The present study was conducted in surgical and 
orthopedics units -King Fahed Hospital –Al Madinah El- 
Menawarah. 
 
Subjects: All available nurses' Fifty registered nurses 
were working in the surgical words and orthopedic unit at 
king fahed hospital who is assigned for caring for surgical 
patients post –operatively. They were assessed for their 
knowledge regarding to DVT and its preventive measures 
as well as their role in assessment of DVT and practice in 
using a mechanical prevention of DVT between the 
months of December 2013 and February 2014. After this 
observation, nurses were given educational program on 
evidence based information on DVT and its preventive 
measures. Following this educational sessions, a second 
observation was completed between the months of July 
2014 and September 2015. 
 
Inclusion criteria: All available nurses in the previous 
units who did not have or attend any previous specialized 
courses in mechanical prophylaxis for DVT patient and 
working in surgical or orthopedic wards for at least 1 year. 
 
Tools of data collection: Collecting data for this study by 
using two tools: 
Tool (1): Nurse's Knowledge Regarding to DVT disease, 
and its Preventive Measures Questionnaire Sheet: 
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This is a structured questionnaire sheet was designed by 
the researcher and adopted from previous research 
references after reviewing related literature Tooher et al. 
(2014) and Wells et al. (2013). This questionnaire was 
administered to the subjects twice; one before the 
educational program (pre- test) and the second time after 
finishing educational program sessions (post- test). 
 
Part (1):  Sociodemgraphic data of the nurse as well as 
educational level, and years of experience. 
 
Part (2):  It contained 10 items, the scores of total 
knowledge 20 points were allocated as follows; competed 
(2), incomplete (1), wrong or no answer (0). And 
categorized into three sub score levels. 
 
- Good: 20 -16 Points. 
- Moderate: 15- 11 Points. 
- Poor: 10- 0 Points. 
 
Tool (2): Observational Check list for Nurses' Practice 
Regarding to Nursing Role in Assessment and Using of 
Mechanical Prophylaxis of DVT: 
   
This tool was developed by the researcher after thorough 
literature review and based on educational nursing 
program it is consists of two parts: 
 
Part (1): Nurse's Role in Assessing DVT: It provides 
general, brief report about the nurse's ability and skills 
related to assessment of DVT and determining of risk 
factors of any case Caprini (2003). 
 
Part (2): Nursing practice in using of mechanical 
prophylaxis of DVT as well as the safe and correct SCD 
use (SCD protocol). This observational checklist was 
developed by the researchers after thorough literature 
review and it was revised by medical and nursing experts. 
It is included 32 items, for each sub-item, if done correct 
and complete, gained (2), and if done incomplete (1) but if 
not done or wrong; (0). The total scoring system of the 
tool was 64 points and categorized in to three sub score 
levels. 
 
- Good: 64 -56 Points. 
- Moderate: 55- 44 Points. 
- Poor: 43- 0 Points. 
 
The content validity of the observational checklist was 
achieved through a panel of experts in medical and nursing 
field. Based on the comments and suggestions 
modifications were carried out. After this it was tested for 
reliability on a sample of 10 % of the subject's sample. 
 

Program construction 
 
This was pre assessment using the interviewing 
questionnaire, observational checks list as well as, 
literature review. The educational program components 
include: the safe and correct SCD use. (SCD protocol), as 
well as the nursing role in assessment and prevention of 

DVT. The components was distributed and rendered for 
nurses through three sessions, developed and carried out 
by the researcher for the purpose of improving nurses' 
practice and knowledge who caring for post operative 
patients. The first session for (providing specialized 
knowledge about DVT definition, types, causes, risk 
factors, investigations, treatment. As well as the role of 
the nurse in preventing DVT for post operative patients), 
the second (role of the nurse in assessing risks of DVT in 
post operative patients by using Thrombosis Risk Factor 
Assessment Scale (caprini scal), and the third one is for 
implementing safe and correct SCD use. (SCD protocol). 
The researchers provide enormous of devices, audio-visual 
materials that attract the subject's attention, summarizes 
information for easy recall and promote deeper 
understanding. The average time needed for the 
completion of each session was between 30- 45 minutes. 
These contents were accumulated in a manual which was 
distributed to all subjects. 
 
Method 
 
 A written permission to conduct the study was obtained 

from the administrative authorities of the hospital and 
the head of the surgical and orthopedic departments.  

 The study tools were tested for its content validity by 
five nursing experts from different nursing and medical 
specialties and the necessary revisions and 
modification were done. 

 A pilot study was carried out on 10% of the study 
sample who were excluded from the study subjects in 
order to re-assess the clarity and the applicability of the 
tool. Any necessary modification was done after the 
pilot study. 

 The researchers emphasized to the subjects that 
participation in the study was entirely voluntary, and 
the anonymity and confidentiality of responses were 
assured. 

 Data were collected during the period from December 
2013 to February 2014 (first observation). To establish 
data base. 

 The researchers observed the subjects for their 
performance and practice during both assessment of the 
case and management for care. 

 Nurses were interviewed face to face and were given 
educational guidelines on evidence based information 
on DVT and its preventive measures, as well as their 
practice in using a mechanical prevention of DVT after 
organizing the educational program and dividing it in 
to three sessions. During the period from February 
2014 to July 2014. 

 A second observation was completed between the 
months of July 2014 and September 2014. Nurse's 
knowledge about DVT and its preventive measures as 
well as their practice in using a mechanical prevention 
of DVT was assessed before and after the educational 
guidelines. 

 Statistical analysis: 
 Statistical analysis was performed using the SPSS 

package version 19. 
 Mean and standard deviations were used. 
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 Arithmetic mean, standers deviation, and percentage 
were used. 

 Tests were considered significant when P < 0.05. 
 Pre and post test score comparison.  
 Pre and post observational data comparison. 
 Correlation coefficient was carried out to examine the 

correlation between knowledge, performance and some 
demographic characteristics of the subjects. 

 

RESULTS 
 
The present study aimed to: 
 
 Evaluate the effectiveness educational program 

regarding mechanical prophylaxis of deep venous 
thrombosis on nurse's knowledge and practice. 

  Analysis of data was presented as description of 
demographic data of the subjects. Statistical and 
correlation analysis were conducted to test the effect of 
educational program on knowledge and performance of 
the nurses. 

 
Table 1. Sociodemgraphic characteristics of the study 

participants' (n= 50) 
 

Variables N % Mean ± SD   

Age / year         ≤ 30 18 36.0  
33.94 ± 5.74 >35 32 64.0 

Total 50 100.0 
Sex    
Male 12 24.0  

 Female 38 76.0 
Total 50 100.0 
Marital Status    
Married 37 74.0  

 Not married 13 26.0 
Total 50 100.0 
Educational Level    
Diploma 34 68.0  

 Baccalaureate degree 14 28.0 
Master degree 2 4.0 
Total 50 100.0 
Department    
General surgery 29 58.0  

 Orthopedic 21 42.0 
Total 50 100.0 
Work experience/year    
3-7 14 28.0  

 
11.14   ± 4.90 

-11 9 18.0 
-15 16 32.0 
-19 11 22.0 
Total 50 100.0 
Experience of the current 
Department/year 

   

1-3 22 44.0  
4.22  ±  2.33 4-6 17 34.0 

7-9 11 22.0 
Total 50 100.0 

 

Table (1) shows the distribution of the sample according 
to socio-demographic characteristics. It can be noticed that 
the largest proportion of the subject (48%) were in the age 
group between 31-40 years. Regarding to sex more than 
three quarter of the sample (76%) of the subjects was 
female, and the majority (74%) of them was married. In 
relation to educational level, more than two third (68%) of 
the subjects were having diploma level of education, also 

more than half (58%) were work in general surgery 
department, and most of them (36%) have 11  to 15 years 
of experience in surgical specialty. 
 

Table 2 indicates highly significant differences found 
among study variables Knowledge, assessing DVT and 
practice between pre and post educational program. 
 

Table (3) statistical analysis showed that there is a 
significant difference between pre and post test scores; the 
mean score of written post test were significantly higher 
than pretest score. The table revealed that  (40%) of the 
subjects had wrong answer about definition of DVT before 
the educational nursing program; while (72%) had wrong 
answer about Diagnostic tests for DVT, Complications of 
DVT. But after educational nursing program, (90%) of the 
subjects had right complete answer about definition of 
DVT, and (90%), (84%) had right complete answer about 
Diagnostic tests for DVT, Complications of DVT.  
 

A highly statistical significant in all items of total Nurse's 
knowledge between before and after the nursing program.  

 

Table (4) the majority (58%) of subject did not perform 
the DVT assessment for high risk patients, and (38%) was 
observed during the assessment of the Nurse for DVT who 
were done it in a wrong manner before the educational 
nursing program, while the majority (94%) of them done 
the assessment in a correct and complete manner after 
educational nursing program. There was highly statistical 
significant difference in Nurse's role in assessing DVT for 
subjects before and after of educational nursing program. 
 

Table (5) statistical analysis revealed that a significant 
differences between pre and post test evaluation regarding 
to nurse' performance. The table shows that more than half 
(66%) of the subject were observed during wearing the 
patient  an elastic stocking they done it in a wrong 
technique; and more than half (60%) of them did not 
elevates patient legs by bellow, and (38%) did not ask the 
patient to move from bed  before the educational nursing 
program, while after the nursing educational program, 
more than three quarters (84%) of the subject were 
observed during wearing the patient  an elastic stocking 
they done it in a correct technique; and the majority (92%) 
of them elevated the patient legs by bellow, and (96%) 
asked the patient to move from bed. There was highly 
statistical significant difference in nursing practice in 
using mechanical prophylaxis for subjects before and after 
of educational nursing program. 
 

Table (6): Correlation between Total Nurse's knowledge, 
Nurse's role in assessing DVT, Nursing practice in using 
mechanical prophylaxis and socio demographic 
characteristics of the subjects. Table (6) this table 
illustrate the Correlation between total Nurse's knowledge, 
Nurse's role in assessing DVT, Nursing practice in using 
mechanical prophylaxis and socio demographic 
characteristics of the subjects, there were positive 
correlation between total Nurse's knowledge, Nurse's role 
in assessing DVT, Nursing practice in using mechanical 
prophylaxis and level of education as well as years of 
experience in the surgical specialty. 
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Table 2. Mean of Total Nurse's knowledge, Nurse's role in assessing DVT, and Nursing practice in using mechanical prophylaxis among subjects before and after 
educational program 

 
Paired t-test After before  

Item 
  

t=44.697     P≤.001 (H.S) 
Mean ± SD Mean ± SD 

18.34 ± 1.62 5.08  ±  1.61 Total Nurse's knowledge 
t=5.619     P≤.001 (H.S) 1.9  ± 0.24 0.46 ±  0.58 Nurse's role in assessing DVT 
t=55.837   P≤.001 (H.S) 60.38 ± 3.72 19.56 ± 3.51 Nursing practice in using mechanical prophylaxis 

 
Table 3. Percentage distribution of Total Nurse's knowledge for subjects before and after the educational program 

 
Paired t-test After Before  

Total Nurse's knowledge  
 
 
 
 
 
 
 
 
 

t=44.697     
P≤.001 (H.S) 

Complete Incomplete Wrong Complete Incomplete Wrong 
N       % N         % N  % N       % N        % N   % 
45     90 3           6 2     4 4        8 26       52 20 40 Definition of DVT 
43     86 4           8 3     6 2        4 17      34 31 62 Causes of DVT 
43     86 4           8 3     6 4        8 18      36 28 56 Risk factors for DVT among post operative patients 
43     86 3           6 4     8 3         6 26       52 21 42 Signs & Symptoms of DVT 
4      90 3           6 2     4 1         2 13       26 36 72 Diagnostic tests for DVT 
42     84 4           8 4     8 1         2 13       26 36 72 Complications of DVT 
45     90 4           8 1     2 2         4 25       50 23 46 The main medications for DVT 
47     94 3           6 0     0 1         2 25       50 24 48 Nursing management to avoid DVT among post operative patient? 
42     84 5         10 3     6 1        2 25      50 24 48 Types for DVT prevention in post operative patients 
44     88 6         12 0    0 3         6 22      44 25 50 Types of mechanical prevention for DVT used for post operative patients? 

 
Table 4. Percentage distribution of Nurse's role in assessing DVT for subjects before and after of educational program 

 
Mean ±SD N       % Nurse's role in assessing DVT 
0.46 ±0.578 
 

29     58 Before: 
Not done 

19      38 Incomplete 
2        4 Complete 

 
1.94 ± 0.239 

 
0      0 

After: 
Not done 

3       6 Incomplete 
47    94 Complete 

 
Table 5. Mean scores differences of pre-posttest nurses' Practice about DVT mechanical prophylaxis (n=50) 

 
Practice Components Pretest Practice Posttest Practice 

General patient care 2.76  ±  0.98 9.44  ±1.15 
Preparation  for SCD 1.12  ±  0.77 3.78  ± 0.46 
Assessment of patient with SCD 5.24 ±1.85 19.12 ± 1.51 
Nursing role for patient with SCD 2.62 ± 1.14 9.20 ±1.25 
Care for SCD 7.82 ± 2.55 18.82 ±1.59 
Total mean ±SD 19.56± 3.51 60.38± 3.72 
Paired t test                           
t=55.837   P≤.001 (H.S) 
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Table 6. Correlation between Pre-post assessment for Total Nurse's knowledge, Nurse's role in assessing DVT, Nursing practice in using mechanical prophylaxis and socio demographic 
characteristics of the subjects. 

 

 



DISCUSSION 
 
DVT is an important cause of death in hospitalized 
patients, and treatment of non-fatal symptomatic DVT and 
related long-term morbidities is associated with a 
considerable cost to the health service. As the deaths due 
to DVT occur before treatment can be instituted and the 
post thrombotic syndrome occurs in spite of treatment, the 
only way to prevent these complications is to prevent DVT 
from occurring. DVT is recognized as having a high risk 
in a proportion of surgical clients in the acute care system 
with about 50% of all cases of DVT occurring following 
recent hospitalization. Curtis (202). The role and status of 
nursing has improved dramatically over the last few 
decades and continually evolves. Many factors have 
influenced the delivery of high quality healthcare by the 
nursing profession including health service restructuring, 
technological advances, increased postgraduate nursing 
education, a relative shortage of medical practitioners and 
the increasing recognition of the expert clinical skills of 
nurses in providing optimum healthcare as nurses are well 
positioned to change the culture and improve outcomes for 
patients Schober, (2013); Shojania et al. (2014). The aim 
of this study is to evaluate the effectiveness educational 
program regarding mechanical prophylaxis of deep venous 
thrombosis on nurse's knowledge and practice. Regarding 
to educational level, the study illustrated that, the majority 
(68%) of the nurses was have diploma degree this result 
may be interpreted in the light of Sorensen's et al. (2012) 
who stated that the lower educational level of the nurse 
can decrease their response and level of acquiring 
information and managing complex topics and situations 
than their degrees of educational level. As regard to years 
of experience in nursing specialty. The result of the 
present study showed that, the majority (72%) of the 
sample have 1 to 5 years experience in surgical specialty. 
This result is very similar to Thiel et al. (2011) who 
revealed that, it has been postulated that years of 
experience is directly proportional to the level of 
education, the more the years of experience, the higher the 
level of knowledge. Moreover, (Turner and Benty, 2012) 
who conducted that more experience increased the 
cognitive resources available for interruption of data 
resulting in increased knowledge. They added also that the 
experience determines the correct region for assessment, 
select relevant data, and recognize the changing relevance 
of cues as the situation evolves. 
 
Furthermore, statistical analysis indicated that there was a 
significant statistical difference in the mean score between 
the pre and post evaluation related to total Nurse's 
knowledge, the post evaluation showed marked 
improvement than the pre evaluation.  Educational 
program and its contents regarding to knowledge aspect 
which helped the subjects to memorize information, 
categorized the assessment, and acquired the specific 
nursing management for each case based on the risk 
factors. Moreover, the subjects stated that the educational 
program was constructed in a way that save time and 
effort these view points are consistent with Browen et al. 
(2012) who studied the effect of physical assessment 

training program on knowledge and performance skills. He 
used body system approach as a guide sheet for data 
collection. His study findings revealed that significant 
increase nurse's knowledge and ability to interpret and 
report patient findings to other health professional. In 
relation to nurse's role in assessing DVT, the present study 
showed that the majority (58%) of subject did not perform 
the DVT assessment for high risk patients, and (38%) was 
observed during the assessment of the Nurse for DVT who 
were done it in a wrong manner before the educational 
nursing program, while the majority (94%) of them done 
the assessment in a correct and complete manner after 
educational nursing program. This was congruent with 
Ziegler et al. (2013), who indicated that, the assessment of 
patients who may be at risk is not uniformly undertaken 
and despite the availability of evidence based guidelines 
for DVT prophylaxis, many patients receive no 
prophylaxis and are thus unknowingly at risk for DVT 
development in hospital and for some weeks following 
discharge. And this is in line with the study findings 
regarded to the importance of DVT assessment Beck 
(2013) who mentioned that, it is important to assess 
according to their individual DVT risk, taking into account 
their clinical condition, the appropriateness of the 
prophylaxis for the individual patient. The assessment for 
DVT prophylaxis should occur on admission to hospital 
and prophylaxis should commence without undue delay 
and be re-assessed on a regular basis to ensure prophylaxis 
remains appropriate. 
 
Brendle (2012) confirmed that, Nurses working beyond 
the traditional role will become more accepted. This will 
be achieved by collaboration with other health 
professionals and by nurses having the confidence and 
expert knowledge to contribute effectively to the 
healthcare team. Collaboration, as stated by Collins et al. 
(2012) is about working effectively together as a team and 
the cornerstone of this collaborative practice is the patient, 
their needs and the requirement to achieve optimum 
outcomes. If there can be increased flexibility between 
nursing and other health professionals as suggested by 
Comerota et al. (2013) then certain tasks that have 
traditionally been considered to be non-nursing could 
quite effectively be undertaken by nurses. An excellent 
example of this is the nurse’s role in risk assessment for 
DVT Collins et al. (2012). This is in line with the study 
findings that there was highly statistical significant 
difference in Nurse's role in assessing DVT for subjects 
before and after of educational nursing program. Recent 
studies revealed that, the nursing team was led by a 
clinical nurse consultant (CNC) qualified in DVT risk 
assessment and evidence based DVT prophylaxis. Various 
educational strategies were implemented to take ownership 
of DVT risk assessment. They were supported by the DVT 
clinical nurse consultant who demonstrated leadership by 
empowering the nurses to become equal partners with the 
other team members in the delivery of healthcare. 
Comerota et al. (2013) emphasizing the importance role of 
the nurse for in patients attending pre-admission clinic 
prior to a planned hospital admission, the nurses provided 
the patient with information on DVT risk and encouraging 
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the patient to discuss the appropriateness of DVT 
prophylaxis with their medical practitioner. Concerning to 
nursing practice in using mechanical prophylaxis for 
subjects before and after of educational program, there 
was highly statistical significant difference in nursing 
practice in using mechanical prophylaxis for subjects 
before and after of educational nursing program. This 
result is congruent with Clagett et al. (2009) who 
indicated that, There are two main types of mechanical 
devices are widely used in the prevention of DVT 
Graduated Compression Stockings (GCS) and Intermittent 
Pneumatic Compression (IPC). The National Institute for 
Health and Clinical Guidelines in the United Kingdom 
states that GCS reduce the risk of DVT by 51%. (National 
Institute for Health and Clinical Excellence. 2013). While 
studies have generally involved thigh length stockings it is 
accepted that below knee stockings are as effective in 
reducing the risk of DVT development in most patients. 
IPC reduces the incidence of DVT and is more effective 
than GCS in high risk patients in combination with 
anticoagulants or when anticoagulants are contraindicated 
Clagett  and Reisch, 2014. Furthermore, an annual bedside 
clinical audit was conducted to evaluate the effectiveness 
of the program. A total of 2063 patients have been audited 
over five years with medical patients accounting for 62%. 
Overall, the majority of hospitalized patients were at risk 
of developing DVT and this nurse led program has seen 
whole of hospital appropriate DVT prophylaxis rates in at 
risk patients improve from 27% in 2005 to 85% in 2009. 
All yearly results were able to show a highly statistical 
significance (P< 0.000.1) in comparison to the 2005 
baseline. This improvement in appropriate DVT 
prophylaxis in at risk patients was not associated with any 
increase in inappropriate administration of DVT 
prophylaxis in patients not at risk Cohen et al. (2013). 
These results confirmed the results of the present study. 
As regard to nursing role in wearing patient an elastic 
stocking, the present study showed that the more than half 
(66%) of the subject were observed during wearing the 
patient an elastic stocking they done it in a wrong 
technique; before the educational nursing program, while 
after the nursing educational program, more than three 
quarters (84%) of the subject were observed during 
wearing the patient an elastic stocking they done it in a 
correct technique; this result is highlighted with Kahn 
(2014) who mentioned that, to be effective, GCS or IPC 
should be measured and fitted for the individual patient 
and should be worn continuously during the period of 
immobility to the return of full ambulation. Patient 
compliance is essential e.g. ensuring their stockings are 
not rolled down to the ankle. Incorrectly fitting stockings 
invariably do not provide the graduated compression 
required for prophylaxis and can cause more harm than 
benefit to patients. 
 
Concerning to nursing role in elevating patient legs in bed, 
the present study showed that more than half (60%) of the 
subject were observed during care for post operative 
patients they did not elevate patients leg; before the 
educational nursing program, while after the nursing 
educational program, the majority (92%) of the subject 

were observed during care for post patient they elevate the 
patient's leg by using billow; this result is in congruent 
with Gagan et al. (2012) who stated that, venous stasis is a 
predisposing factor for DVT. Leg elevation is a simple 
intraoperative and postoperative technique for improving 
venous drainage from the lower extremities, which 
minimizes venous stasis. As regard to Examining the area 
of SCD unit every 8 hours for pain, cyanosis, numbness, 
and skin changes the present study showed that the more 
than half (52%) of the subject were observed during care 
for post operative patients they did not examine the area of 
SCD unit if it is fixed to the patient for pain and (50%) for 
cyanosis, (58%) for numbness, and (48%)  for skin 
changes; before the educational nursing program, while 
after the nursing educational program, the majority (96%) 
of the subject were observed during care for post patient 
they examine the area of SCD unit for pain, and (92%) for 
cyanosis, (92%) for numbness, and (96%)  for skin 
changes;  this result is in congruent with Kahn (2014) who 
stated that, reported complications with SCD are rare but 
include skin ulceration and common perineal nerve palsy. 
So, it is very important to examine the area of SCD unit 
and check the skin color, pain, and numbness every 8 
hours. Furthermore, Maclellan and Fletcher (2012) stated 
that, there are contra-indications to prophylaxis and thus 
the type of prophylaxis selected must be specifically 
tailored to the individual patient. Most importantly, they 
should not be used in limbs with severe or critical 
ischaemia and other contraindications to mechanical 
prophylaxis include significant peripheral neuropathy, 
recent skin graft and severe leg deformity. 
 
Conclusion 
 
Nursing is the largest professional group involved in direct 
clinical care within the healthcare system. Nurses with 
expert knowledge and strong leadership skills can have a 
prominent role in influencing and implementing changes 
to healthcare practices Bonner et al. (2013). The role of 
the nurse is extending beyond the traditional boundaries 
and so a ‘patient centered’ philosophy should be adopted 
by all health professionals to improve relationships and 
reduce the requirement for territorial professional 
boundaries (Access Economics, 2011). The results in this 
study should encourage nurses to work together as key 
members of the multi-disciplinary team and client 
advocates in order to reduce the unacceptable incidence of 
DVT in our community. The nursing profession must 
adopt a ‘can do’ attitude and ensure that we actively 
promote measures to protect the clients who are currently 
in our care. In doing this, there is no doubt that lives will 
be saved Kahn (2014).  

 
The following conclusions can be taken: 
 
 This study supports the importance of nurse education 

on increasing DVT knowledge and its Mechanical 
prevention. 

 Mechanical prevention of DVT can be improved with 
nurse education, patient education and routine 
monitoring. 
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 This relatively inexpensive and simple nursing 
intervention bears consideration, and could lead to 
reductions in the morbidity and mortality associated 
with DVT. 

 
Recommendations 
 
Based on the findings of the present study the following 
recommendations can be suggested. 
  
 DVT risk assessment and appropriate prophylaxis 

should be mandatory for all patients requiring hospital 
admission.  

 Systematic approaches to ensuring appropriate DVT 
prophylaxis are required.  

  Provide DVT prophylaxis and treatment education to 
nurses. 

 Provide DVT treatment education to patient/family and 
include them in plan of care. 

 Continue to monitor incidence of DVT in study 
population. 

 Future research to focus on medical patient population. 
 

REFERENCES 
 
Access Economics, 2011. The burden of venous 

thromboembolism in Australia. Report by Access 
Economics Pty Limited for the Australia and New 
Zealand Working Party on the Management and 
Prevention of Venous Thromboembolism. Australian 
Journal of Advanced Nursing, Volume 27 Number 3 89 
Scholarly PAPER. 

American Public Health Association, 2010. Deep vein 
thrombosis: raising awareness to protect patient lives. 
http://www.apha.org/NR/rdonlyres/A209F84A-7C0E-
4761-9ECF 61D22E1E11F7/0/DVT_White_Paper.pdf  

Australian and New Zealand Working Party (ANZ 
Working Party), 2012. Best Practice Guidelines on the 
Management and Prevention of Venous 
Thromboembolism (VTE). (4th Ed.).  

Beck, D. 2013. Venous Thromboembolism Prophylaxis: 
Implications for Medical-Surgical Nurses. Medsurg 
Nursing, Vol. 15/No 5.  

Bonner, L., Cocker, E. and Wood, L. 2013. Preventing 
Venous Thromboembolism through risk assessment 
approaches. British Journal of Nursing, 
17(12):778-782. 

Brendle, T. A. 2012. Surgical Care Improvement Project 
and the perioperative nurse’s role. AORN Journal, 
86(1), 94–101  

Browen, et al. 2012. Venous Thromboembolism risk and 
prophylaxis in the acute hospital care setting 
(ENDORSE study): A multinational cross-sectional 
study. Lancet, 371(9610):326-345. 

Butson, A.R. 2011. Intermittent pneumatic calf 
compression for prevention of deep venous thrombosis 
in general abdominal surgery. American Journal of 
Surgery, 1981, 142(4):525-7. (Guideline Ref ID: 
BUTSO 2011). 

Bynke, O., Hillman, J. and Lassvik, C. 1987. Does 
peroperative external pneumatic leg muscle 

compression prevent post-operative venous thrombosis 
in neurosurgery? Acta Neurochirurgica, 88(1-2):46-8. 
(Guideline Ref ID: BYNKE2013). 

Camporese, G., Bernardi, E., Prandoni, P., Noventa, F., 
Verlato, F., Simioni, P. et al. 2012. Low molecular-
weight heparin versus compression stockings for 
thromboprophylaxis after knee arthroscopy: a 
randomized trial. Annals of Internal Medicine, 149(2): 
73-82. (Guideline Ref ID: CAMPORESE2008) 

Caprini, J.A., Chucker, J.L. and Zuckerman, L. 2003. 
Thrombosis prophylaxis using external compression. 
Surgery, Gynecology & Obstetrics, 2003, 156(5):599-
604. (Guideline Ref ID: CAPRINI). 

Carryer, J., Gardner, G., Dunn, S., and Gardner, A. 2007. 
The core role of the nurse practitioner: practice, 
professionalism and clinical leadership. Journal of 
Clinical Nursing, 16(10):1818-1825. 

Carter, A.E., Eban, R. and Perrett, R.D.2010. Prevention 
of postoperative deep venous thrombosis and 
pulmonary embolism. British Medical Journal, 1971, 
1(744):312-4. (Guideline Ref ID: CARTE2010). 

Center for Medicare and Medicaid Services, 2011. 
Hospital Inpatient Quality Reporting Program. 
http://www.cms.gov/HospitalQualityInits/08_Hospital
RHQDAPU.asp  

Clagett, G.P. and Reisch J.S. 2009. Prevention of venous 
thromboembolism in general surgical patients: results 
of a meta-analysis. Annals of Surgery, 208(2):227-240. 

 Cohen, A., Tapson, V., Bergmann, J.F., Goldhaber,S., 
Kakkar, A., Deslandes, B., Huang, W., Zayaruzny, M., 
Emery, L. and Anderson, F.A. 2009. Venous 
Thromboembolism risk and prophylaxis in the acute 
hospital care setting (ENDORSE study):a multinational 
cross-sectional study. Lancet, 371(9610):387-394. 

Cohen, A.T., Tapson, V.F., Bergmann, J.F., Goldhaber, 
S.Z., Kakkar, A.K., Deslandes, B. et al. 2012. Venous 
thromboembolism risk and prophylaxis in the acute 
hospital care setting (ENDORSE study): a 
multinational cross-sectional study. The Lancet, 
371(9610):387-94. (Guideline Ref ID: COHEN2012). 

Collins, R., Scrimgeour, A., Yusuf, S. and Peto, R. 2012. 
Reduction in fatal pulmonary embolism and venous 
thrombosis by perioperative administration of 
subcutaneous heparin: overview of results of 
randomised trials in general, orthopaedic and urologic 
surgery. New England Journal of Medicine, 
318(18):1162-1173. 

Collins, Renea, MacLellan, Lorna, Gibbs, Harry, 
MacLellan, Donald and Fletcher, John,2012.Venous 
Thromboembolism Prophylaxis: The Role of the Nurse 
in Changing Practice and Saving Lives [online]. 
Australian Journal of Advanced Nursing Mar/May; 
27(3): 83-89.  

Comerota, A.J., Katz, M.L. and White, J.V. 2013. Why 
does prophylaxis with external pneumatic compression 
for deep vein thrombosis fail? Am. J. Surg., 164(3): 
265-8.  

Curtis, L. 2012. Unit costs of health and social 
carhttp://www.pssru.ac.uk/pdf/uc/uc2007/uc2007.pdf 
[accessed 19-12-2012]. (Guideline Ref ID: CURTIS 
2011) 

26197                                  International Journal of Current Research, Vol. 08, Issue, 02, pp.26189-26198, February, 2016 
 



 Department of Health, Risk assessment tool for venous 
thromboembolism (VTE) 

Gagan, M. and Hewitt-Taylor, J. 2011. The issues for 
nurses involved in implementing evidence in practice. 
British Journal of Nursing, 13(20):1216-1220. 

Gardner, A. and Gardner, G. 2012. A trial of nurse 
practitioner scope of practice. Journal of Advanced 
Nursing, 49(2):135-145. 

Geerts, W., Bergqvist, D., Pineo, G., Heit, J., Samama, C., 
Lassen, M. and Colwell, C. 2013. Prevention of 
Venous Thromboembolism: American College of Chest 
Physicians Evidence Based Practice Guidelines (8th 
Edition). Chest, 133(6):381S-453S. 

Geerts, W.H., Bergqvist, D., Pineo, G.F., et al. 2010. 
Prevention of venous thromboembolism. American 
College of Chest Physicians Evidence-Based Practice 
Guidelines (8thedition). Chest, 133:381S-453S.  

Graduated compression stockings for the prevention of 
post-operative venous thromboembolism. Evidence 
based information sheets for health professionals. Best 
Practice, 2001, 12(4). 

Hanks, R. 2013. The Lived Experience of Nursing 
Advocacy. Nursing Ethics, 15(4):468-477. 

Heit, J. 2011. Risk factors for venous thromboembolism. 
Clinics In Chest Medicine, 24(1):1-12. 

Heit, J., Silverstein, M., Mohr, D., Petterson, T., Lohse, 
C., O’Fallon, M. and Melton, J. 2010. The 
Epidemiology of Venous Thrombembolism in the 
Community. Thrombosis and Haemostasis, 
86(1):452-463. 

Horak, B., Hicks, K., Pellicciotti, S. and Duncan, A. 2013. 
Recruitment and Retention Report: Create cultural 
change and team building. Nursing Management, 
37(12):12-14. 

http://www.ahrq.gov. Preventing Hospital-Acquired 
Venous  Thromboembolism, A Guide for Effective 
Quality Improvement, AHRQ Publication No. 08-0075. 

http://www.dh.gov.uk/en/Publicationsandstatistics/Publica
tions/PublicationsPolicyAndGuidance/DH_088215 
(Guideline Ref ID: DH2013). 

http://www.dh.gov.uk/en/Publicationsandstatistics/Publica
tions/PublicationsPolicyAndGuidance/DH_088215 
(Guideline Ref ID: DH2011). 

Kahn, S. 2014. The Post-thrombotic Syndrome: The 
Forgotten Morbidity of Deep Vein Thrombosis. Journal 
of Thrombosis and Thrombolysis, 21(1):41-48. 

 MacLellan, D.G. and Fletcher, J., 2012. Mechanical 
Compression in the Prophylaxis of Venous 
Thromboembolism. ANZ Journal of Surgery, 77(6): 
418-423. 

Michota, F .2013. Bridiging the Gap Between Evidence 
and Practice in Venous Thromboembolism 
Prophylaxis: The Quality Improvement Process. 
Journal of General Internal Medicine, 22 (12): 
1762-1770. 

 
 
 
 
 
 

 Mismetti, P., Laporte, S., Zufferey, P., Epinat, M., 
Decousus, H. and Cucherat, M. 2014. Prevention of 
venous thromboembolism in orthopaedic surgery with 
vitamin K antagonist: a meta-analysis. Journal of 
Thrombosis and Haemostasis, 2(7):1058-1070.  

National Institute for Health and Clinical Excellence. 
2013. Venous Thromboembolism: Reducing the risk of 
venous thromboembolism in patients undergoing 
surgery. Clinical guideline No. 46. 

NSW Health: The Clinician’s Toolkit for improving 
patient care 2012. http://www.health.nsw.gov.au/pubs/ 
2001/pdf/clintoolkit.pdf (accessed 08.02.2010). 

Sajid, M., Tai, N., Goli, G., Morris, R., Baker, D. and 
Hamilton, G. 2011. Knee versus Thigh Length 
Graduated Compression Stockings for the Prevention 
of Deep Venous Thrombosis: A Systematic Review. 
European Journal of Vascular Endovascular Surgery, 
32(6):730-736. 

Schober, M. 2013. The Global Emergence of Advanced 
Practice Nurses in Providing Home and Community 
Health Care Services. Home Health Care Management 
Practice, 20(1):34-40. 

Shojania, K.G., Duncan, B.W., McDonald, K.M. and 
Wachter, R.M. 2014. Making health care safer: a 
critical analysis of patient safety practices; evidence 
report/technology assessment No. 43. AHRQ 
Publication No. 01-E058. 

Sorensen, R., Iedema, R. and Severinsson, E. 2012. 
Beyond profession: nursing leadership in contemporary 
healthcare. Journal of Nursing Management, 
16(5):535-544.  

Thiel, L.; Ghosh, Y. 2011 Determining registered nurses’ 
readiness for evidence-based practice. Worldviews on 
Evidence-Based Nursing, 5(4):182-192.  

Tooher, R., Middleton, P., Pham, C., Fitridge, R., Rowe, 
S., Babidge, W., Maddern, G. 2014. A Systematic 
Review of Strategies to Improve Prophylaxis for 
Venous Thromboembolism in Hospitals. Annals of 
Surgery, 241(3):397-415. 

Turner and Benty (2010). Risk assessment tool for venous 
thromboembolism (VTE) 

Wells, P.S., Anderson, D.R., Rodger, M. et al. 2010. 
Excluding pulmonary embolism at the bedside without 
diagnostic imaging: management of patients with 
suspected pulmonary embolism presenting to the 
emergency department by using a simple clinical model 
and d-dimer. Annals of Internal Medicine, 135: 98–
107.  

Ziegler, S., Schillinger, M., Maca, T.H. and Minar, E. 
2013. Post Thrombotic Syndrome After Primary Event 
of Deep Vein Thrombosis 10 to 20 Years ago. 
Thrombosis Research, 101(2):23-33. 

******* 

26198        Dr. Naglaa H. El- Meanawi and Dr. Khadega A. El-Hefnawy, Effect of Educational Program Regarding Mechanical Prophylaxis of  
                                                                                 Deep Venous Thrombosis on Nurse's Knowledge and Practice 


