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Abstract

Background: Venous thromboembolism in the form of deep venous thrombosis and pulmonary
embolism is a leading cause of hospital related deaths worldwide with range between 10 and 30% and
associated with additional morbidity and mortality. Aim of the study: Was to evaluate the effect of an
educational program on nurses' performance regarding prevention of venous thromboembolism among
critically ill patients. Design: Quasi experimental research design was used to achieve the objective of
the current study. Setting: This study was conducted at Benha University Hospital in intensive care
units (General, Coronary and Critical Care Unit). Sample: Convenient sample of 120 nurses included
in the study. Tools: Two tools were used, I: An interview questionnaire to assess nurses' knowledge
regarding prevention of venous thromboembolism, it consisted of two parts, partl: Demographic data
for nurses, part 2: Nurses' knowledge related to venous thromboembolism and I1: Observational
checklist for the evaluation of nursing suffering from venous thromboembolism. Results: Majority of
the nurses had unsatisfactory knowledge and practice regarding prevention of venous
thromboembolism pre intervention program (72.5% and72.5%) respectively which improved
immediately post program intervention to (65.8% and78.3%) respectively as (P < 0.001). Conclusion:
The educational program has positive effect in improving nurses' performance (knowledge and
practice) regarding prevention of venous thromboembolism among critically ill patients.
Recommendations: Conducting continuous educational and training programs for nurses regarding
prevention of venous thromboembolism among critically ill patients.

Key words: Critically ill Patients, Venous Thromboembolism, Nurses' Performance.

and travels through the bloodstream to the lungs

Introduction

Venous Thromboembolism (VTE) is
an important cause of morbidity and mortality
in critically ill patients. It is a disorder that
includes deep vein thrombosis and pulmonary
embolism. The risk of Deep Vein Thrombosis
(DVT) and its prevention have been poorly
characterized in this population. DVT occurs
when a blood clot forms in a deep vein, usually
in the lower leg, thigh, or pelvis. Pulmonary
Embolism (PE) occurs when a clot breaks loose

(Lavery, 2021).

Critically ill patients are at high risk of
DVT as patients are susceptible to both general
risks factors of DVT as well as those specific to
Intensive Care Unit (ICU) In addition, critical
illness activates the coagulation cascade that
may mediate the increased likelihood of DVT.
Moreover, the prevalence of DVT and PE is
underestimated in the ICU, as it is often
clinically silent, especially in sedated and
mechanically ventilated patients. ICU acquired
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thromboembolic events are difficult to such as
advanced age, serious medical illnesses, recent
surgical procedures, sepsis, paralysis, sedation,
immobilization, vasopressors, trauma, heart
failure, and central venous lines diagnose as
they can mimic several other diseases (Tran, et
al., 2019).

The  mechanism  behind DVT
formation typically involves some combination
of decreased blood flow rate, increased
tendency to clot, changes to the blood vessel
wall, and inflammation. Risk factors include
recent surgery, older age, active cancer, obesity,
infection, inflammatory diseases,
antiphospholipid syndrome, personal history
and family history of VTE, trauma, injuries,
lack of movement, hormonal birth control,
pregnancy, and the period following birth. VTE
has a strong genetic component, accounting for
approximately 50 to 60% of the variability in
VTE rates (Crous-Bou, et al., 2016).Genetic
factors include non-O blood type, deficiencies
of Antithrombin, protein C, and protein S and
the mutations of factor V Leiden and
prothrombin G20210A (Klarin, et al., 2019).

Interventions to prevent DVT begin at
the time of admission and should be continued
until patients’ discharge. The role of critical
care nurses in detecting and preventing DVT is
important because observation and risk
assessment of patients can result in early and
prompt diagnosis and thus treatment with a
consequent  decrease in life-threatening
complications. Accordingly, ICU nurses need to
increase the effectiveness of assessment, apply
timely preventive measures, and comply with
the DVT prevention protocol (Schiinemann, et
al., 2018).

Nurses can positively affect outcomes
in mechanical or physical DVT prophylaxis
simply by educating patients regarding the
importance of physical therapy and early
movement through early ambulation, leg
elevation, leg flexing, active and passive range
of motion exercises. They are also being on the
frontline of thrombosis prevention, by playing a
crucial role in diagnosis and risk assessment,
applying timely preventive methods and
providing vital educational and psychological
support  for patients with venous
thromboembolism,  so  skilled  nursing
intervention can be lifesaving (Haut, et al.,
2017).

Significance of the study

Venous thromboembolism is a
major and often unrecognised cause of patient's
morbidity and mortality in hospitalized patients.
PE accounts for 5-10% of hospital deaths and
is, therefore, often quoted as the most
preventable cause of death in hospital.
Hospitalized patients are at a 100 times greater
risk than primary care patients and between 25-
30% of non-fatal VTES occur in patients with
prior hospitalization (Li, et al, 2021). In
critically ill Egyptian patients DVT incidence
rates varied from 6.6% to 27.3%) (Mokadem
& El -Sayed, 2019).

The Deep vein thrombosis is a silent killer,
which Kkills more people than AIDS, breast
cancer, prostate cancer and road accidents
combined (Elkattan & Elderiny, 2017). Every
year, over 4 million patients worldwide are
affected by DVT. According to Centers for
Disease Control (CDC), the precise number of
people affected by DVT/PE is 300,000 to 6
00,000(1-10 per 1000) (Ageno, et al., 2021).
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In Egypt, more than one-third of all patients
hospitalized for surgery or acute medical
conditions are at high risk for developing VTE.
Corrective measures are necessary for
preventing VTE morbidity and mortality in
these high risk patients. The DVT is a wide
spread complication and important cause of
hospital-related deaths worldwide. The study in
Egypt is a part of a global initiative to uncover
the incidence of high-risk surgical and medical
patients and determine what proportion of these
patients receives appropriate VTE prophylaxis
(Shaaban, 2021).

Aim of the study

This study aimed to evaluate the effect
of an educational program on nurses'
performance regarding prevention of venous
thromboembolism among critically ill patients.

Research Hypotheses

= Nurses' knowledge will be improved after
implementation of an educational program
for prevention of venous thromboembolism
among critically ill patients.

= Nurses' practice will be improved after
implementation of an educational program
for prevention of venous thromboembolism
among critically ill patients.

Subjects and Methods
Research Design
Quasi experimental research design was used.
Setting

The study was conducted in Intensive Care
Units (General, Coronary and Critical Care
Unit) at Benha University Hospital in Qualubia
Governorate.
Sample

Convenient sample of 120 nurses included
in the study.

Exclusion criteria

Nurses have work experience less than one

year.

Tool of data collection

Two tools were used to collect data:

Tool I: A structured interviewing
guestionnaire:

It was developed by investigator and
revised by supervisor staff, based on reviewing
related literatures (Ahmed et al., 2015)
(Mohammed, et al.,, 2018) & (Eldosoky,
2018) and written in simple Arabic language,
consisted of two parts:

Part one: Nurses' demographic data, this
part concerned assessment of  nurses'
demographic characteristics. It composed of
nine questions related to age, gender, residence,
marital  status, qualifications, years of
experience, training courses and policies or
booklet in your workplace.

Part two: Nurses' knowledge, this part
designed to assess nurses' knowledge regarding
venous thromboembolism and its prevention. It
composed of 57 multiple choice questions
related to the study.

Scoring system

All knowledge variables were weighted
according to items included in each question.
The answers of the questions were classified
into two categories. The answer would have
scored one mark for correct answer and would
have scored zero for incorrect answer or if it
was I don’t know.

The score of total knowledge was classified
as the following:

= Good: (> 80% correct answers).

= Average: (50 - <80% correct answers).

= Poor: (< 50% correct answers).
Tool Il: Observational checklist for nurses'
practice:

Observational checklist included items
about practical skills for venous
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thromboembolism risk assessment,
anticoagulant injection, leg measurements,
applying compression stockings, active and
passive range of motion exercises and assisting
the patient with ambulation developed by the
researcher guided by (Nettina, 2014)
(Mokadem, et al., 2019) & (Tamowicz, et
al,.2019).

The scoring system regarding practice
Practice score for each answer was given as
follows: one mark for each step correctly done,
and zero for incorrectly done &not done.

The total practices score was considered
satisfactory if the score of the practices > 85 %
and considered unsatisfactory if it is < 85 %.

Content validity

The validity of data collection tools and the
program were revised and ascertained by a
panel of five experts (jury) from medical
surgical nursing department, Faculty of
Nursing, Benha University (two professor of
Medical Surgical Nursing and three assist
professor of Medical Surgical Nursing). Their
opinions were regarding the content, format,
clarity, consistency, accuracy, comprehensive
and relevancy of the tools. According to their
opinion minor modifications were applied.

Reliability of tools

The researcher used test-retest methods to
test the internal consistency of the tools, by
administration of the same tools to the subjects
under similar condition on two different
occasions. Testing reliability of the developed
tool was done statistically through Cronbach's
Alpha test that was 0.93 for the nurses'
knowledge questionnaire and 0.89 for the
practical checklist and risk assessment.

Ethical consideration

The aim of the study was explained to all
nurses and they were assured that all
information was confidential and it would be
used only for research purpose only. Nurses'
consent was obtained to participate in the study.
Nurses' privacy and data confidentiality had be
respected. Nurses were informed that they were
allowed to choose to participate or not in the
study and they had the right to withdraw from
the study at any time without giving any
reasons.

Pilot study
A pilot study was conducted on 10% of all
nurses that were included in the study from the
total number of nurses (133) in order to test
clarity, comprehensiveness and time on sources
consuming for tools. Study tools were modified
according to the results of pilot study. The
nurses involved in the pilot study (13nurses)
were excluded from the main study (the study
sample) because there were no modifications
done after conducting the pilot study.
Field work

The field work was performed over a period
of six months started from the beginning of
January, 2021 to the end of June, 2021; the data
was collected from nurses in ICUs at Benha
University Hospital through interview of them
in sitting place after taking their acceptance to
participate in the study and explaining the aim
of the study. Total number the studied nurses
was 120 nurses, they were divided into small
groups (12 groups). Each group contained ten
nurses in every session. Each group of nurses
was decided the most convenient time; these
times were determined by the nurses as the
most suitable time during the day. The
investigator was attended three days/weak from
3 PM o'clock to 5 PM o'clock. The investigator
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met every group for four sessions. Two sessions
for theory and two sessions for practice. Each
session ranged between 30— 45 minutes,
including the period of discussion. Each session
started with brief summary about what had been
given through the previous session, then the
objectives of the new topics, taking into
consideration the use of simple language to
suite the level of all nurses' education.

Teaching methods during sessions included
group discussion, instructions and
demonstration. At the end of each session the
nurses ask questions to correct any
misunderstanding.

Statistical analysis

The collected data was analyzed, tabulated
and presented in figures using the number and
percentage distribution, mean and standard
deviation using Statistical Package for Social
Sciences (SPSS) version 20, Data were
presented using proper statistical tests that were
used to determine whether there significant
differences or not and if there were positive
correlation or not. The following statistical tests
were used: Number and Percentage: Mean and
Stander deviation (SD) and Chi-square x* was
used for qualitative data. Also P-value was used
to determine significance of results as follows:
<0.05 is statistically significant difference:
>0.05 not statically significant difference and
<0.001 it is highly significant difference.

Results

Table (1): Shows that 49.2% of them were
in age group between 20-35 years old with a
mean age of 28.82+1.36 years, while 85.8% of
them were females. As regards the residence,
60.8% of them lived in rural areas.
Furthermore; 80.8% of the studied nurses were
married. Regarding the qualification, 34.2% of
the studied nurses were graduated from

Technical Nursing Institute. Moreover; 50.0%
of the studied nurses had 5-10 years of
experience in ICU. Furthermore, 90.0% of them
didn’t take any training course about methods
of preventing venous thromboembolism.
Finally, all of the studied nurses reported that
there weren't found any policies, guides or
booklet about preventing venous
thromboembolism in their workplace.

Figure (1): Displays that, 9.2% of studied
nurses had good knowledge regarding
prevention of venous thromboembolism pre-
program intervention which improved to 65.8%
at post-program intervention phase. While, it
was revealed that 72.5% of studied nurses had
poor knowledge regarding prevention of VTE
pre-intervention this improved to 21.7% post-
intervention phase.

Table (2): Clarifies that, mean score of
studied nurses about total practices regarding
prevention of venous thromboembolism pre and
post-intervention was improved from 92.24
+7.36 pre -program intervention to 155.58+6.33
post program intervention. In addition, there
were highly statistical differences between their
mean scores pre -program intervention as
compared to post program intervention (p <
0.001).

Table (3): Clarifies that, there was a
statistically significant relation between total
knowledge score regarding prevention of
venous thromboembolism among critically ill
patients and studied nurses' age pre and post
program intervention as well as their
qualification pre intervention p < 0.05 while
there was a highly statistically significant
relation between total knowledge score and
years of studied nurses' experience in intensive
care units P < 0.001 at Pre-intervention phase

Figure (2): Displays that, 27.5% of studied
nurses had satisfactory level of practices related
to prevention of venous thromboembolism
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among critically ill patients at preprogram
intervention, which improved to 78.3% post
program intervention.

Table (4): Clarifies that, there was
statistically significant relation between total
practices score regarding prevention of VTE
among critically ill patients, age and
qualification of the studied nurses' p < 0.05,
while there was a highly statistically significant
relation between total practices score and years
of studied nurses' experience in intensive care

units P < 0.001preprogram intervention. While,
there was no statistically significant relation
between total practices score and personal
characteristics of the studied nurses' at post
program intervention phase

P> 0.05.

Table (5): Clarifies that; there was a highly
positive statistical correlation between total
knowledge and total practices regarding
prevention of venous thromboembolism among
critically ill patients post program intervention
P<0.001.

Table (1): Distribution of the studied nurses' according to their personal characteristics (N=120).

Personal characteristics No %
Age <25 46 38.3
20-35 59 49.2
> 35 15 125
Mean + SD = 28.82+1.36
Gender Male 17 14.2
Female 103 85.8
Residence Rural 73 60.8
Urban 47 39.2
Marital status Single 23 19.2
Married 97 80.8
Quialification Secondary  Technical ~ Nursing 32 26.7
Technical Nursing Institute 41 34.2
Bachelor of Nursing 25 20.8
Postgraduate studies 22 18.3
Years of experience in <5 years 34 28.3
INtensty > 10 vears 26 21.7
Training course about Yes 12 10.0
methods of preventing NO 108 90.0
Number of courses One course 11 91.7
Two courses 1 8.3
Policies, guides or booklet No 100.0
about VTE in your 120

workplace
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Figure 1: Total knowledge scores among studied nurses regarding prevention of VTE pre and
post educational program (n=120)

Table 2: mean score and standard deviation Studied nurses’ practices regarding prevention of
VTE among critically ill patients pre and post educational program (n= 120)

Pre-intervention

post-intervention

Practices regarding Mean +SD Mean +SD t test p-value
Rlsk assessment among patients who have 1.20 0.787 933 0748 11343  <0.001**
risk for VTE
Risk assessment for leg and pulmonary o 10 o7e6 901 0898 2644  <0.001%*
embolism prevention of VTE
Risk assessment for prevention of VTE

: _ . 7 1007 111 28913  <0.001**
and care of patients with VTE 650 0766 00 8913 =<0.00
Care of VIE patients who recelving g5 118 1119 154 23934  <0.001%*
anticoagulation therapy
Teaching discharge plan for high risk -, 463 1904 208 17697  <0001**
patients
Injection of anticoagulants 7.50 1.44 12.75 1.30 29.558  <0.001**
Obtal.nlng leg measurements to detect early 6.90 136 9.60 101 17322 <0.001%*
swelling
Applying compression stocking 5.38 1.189 10.19 1.006  29.558 <0.001**
Active and passive range of mOloN ;e 4456 67166 3945 53921  <0.001%
exercises (ROM)
Assisting the patients in ambulation 6.74 1.14 12.28 2.01 26.149  <0.001**
Total 92.24 7.36 155.85  6.33 71.743  <0.001**

**A Highly Statistical significant p < 0.001
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Table (3): Relation between total knowledge score regarding prevention of VTE and personal characteristics of the studied nurses’
pre and post educational program (N=120)

Items Personal Knowledge Pre-intervention Knowledge Post-intervention
characteristics  p g5 '26‘?:’ rad®  Good12 P- Poor25 ’1&‘3}’ ra%®  Goods2 P-
No % No % No % value No % No % No % value
<25 I G N 10 3 4 3P 32 3
43. 60. 61. 36. 38. 54. 10.7
Age 25-30 37 5 14 gl 8 23 13.86 .008* 9 (2)4 5 go 45 9 5 .029*
> 35 7 82 5 7 3 1 6 0 4 g 5 6.1
< Male 16 g 0 00 1 83 ot os 02 P10 2% e eis
ex : : : :
Female 69 5 23 W0 gy 3L 20 20 11 2 72 30
Residence Rural 54 62. 4, 94 4 36. o0 6 9 60. 44 55
1 > 4. 370 157 2 0 7310 212
Urban 33 37. 10 45, 7 63. ' ' 6 23. 6 40. 35 44, ' :
9 5 6 1 0 3
_ Single 1 & 4 s B 6 &+ 2 > 15 B
Marital status _ 87 82 30 528 .071 76 84 81 537 .764
Married 74 - 19 4 ' 19 11 " 67 '
1 6 8 0 6 7
_SI_eC(r)]n(_jar 24 34 23 20 23 29
echnica : : : : : :
Nursing 277 8 gn 3 7 > o 3 17 2 3
'[I?Iplhomal 25 47 61 24 38 36
P echnica : : : : : :
Qualification gurﬁir}g Instituteic 22 87 11 3 8 5 15.65 .016* 6 g6 5 ?5 30 (137 542 491
achelor 0 : : . :
IF\)IurSingd 23 %2 2 87 0 0.0 9 (2)0 2 4213 14 %7
ostgraduate : : . :
Y f stuSdies 34 > 39 i 207 : " ° 36 ’ %O * %5
ears of <5 years : : : . :
experience in 25 4 7 4 2 9 0 4 8 21 6
ICU °-10years60 43 26 g9 3 2 178 oo 15 8% 4 30 41 30 779 009
> 10 years 26 12 %4. 6 %6. 8 1 40 5 £318. 20 £214.
*A Statistical significant p < 0.05 **A Highly Statistical significant p < 0.001
JNSBU 262
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Figure 2: Total practices score of studied nurses regarding prevention of VTE among critically ill
patients’ pre and post educational program (n = 120)
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Table 4: Relation between total practices score related to prevention of VTE among critically ill
patients and selected personal characteristics of the studied nurses' pre and post educational
program (N=120)

Total Practices Pre-Intervention Total Practices Post-Intervention
Items Personal Satisfacto Unsatisfa Chi Satisfact Unsatisfa Chi
characteristics ry37 ctory83 - p. ory98 ctory 22 - P-
SQU  \alue squ val
No % No % are No % No 9% are ue
test test
<25 6 162 40 11 37 3" 9 409
Age 25 _ 30 25 676 34 410 1 004 48 o> 11 500 301 °
> 35 6 162 9 108 13 3> 2 ol
13.
Male 6 11 13 4
Sex 61.2 13.3 518 667 26 18.2 357 b55
. Female 31 83.8 72 86.7 85 7 18 818
Residence jyan 14 424 36 414 38 40. o 346
50 546 55 g 65a 0% 5
Rural 19 57.6 51 58.6 6 17 '
. 80.

Marital ~ Sndle T 459 18 193 00 " g 18 g3 89
status ) 963 19 0177
Married 30 811 67 80.7 19 4 4 182

Secondary 23
Technical 32 8.5 0 00 23 5 "9 409
Nursing Diploma
.. .. Technical 37.
OQn“a"f'C""“ Nursing Institute  “* 568 20 241 2% 0007 3T g 4 qgp 4q 20
Bachelor of 18 7 20 20. 5
Nursing 48.6 8.4 4 22.7
Postgraduate 18.
studies 10 971 12 15 18 37 4 182
Years of <5 years 217.
experienc 2 54 32 38.6 27 6 ! 31.8
einICU 5-10 years 13.  .001* 51. .88
25 676 35 122 9 " 50 0 10 455 241 7
> 10 years 21.
10 270 16 19.2 21 4 5 997
*A Statistical significant p < 0.05 **A Highly Statistical significant p < 0.001

Table 5: Correlation coefficient between total knowledge and total practices score of the studied
nurses’ regarding prevention of VTE pre and post educational program (n = 120)
Total knowledge

Pre Post
Variables r P-value r P-value
Total practices 0.128 0.163 0.747 .000**
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Discussion

Prevention of VTE is considered a patient's
safety measure in the most mandated quality
initiatives and importance of nursing role. The
measures for prevention of VTE include
mechanical methods (graduated compression
stockings ~and  intermittent  pneumatic
compression devices) and pharmacological
agents George, et al., (2020).

Regarding age, the result of the present
study revealed that the majority of the studied
nurses' were in age group between 20-35 years
old with mean age of 28.82+1.36 years. This
result could be due to the nature of work in
critical areas that need power and energy to
combote the hard work load which is available
in young adult nurses. This result agreed with,
Ahmed, et al., (2015) in their study titled
"Developing nursing care standards for venous
thromboembolism (VTE) for patients with
orthopedic surgery”. Whose results revealed
that two thirds of the studied nurses were in age
group between 20-30 years old.

Also these results compatible with Oh,
et al., (2017) & Abd Elrahman Yones, et al.,
(2019) revealed that more than half of the
studied nurses were in age group between 25-30
years old.

This result disagreed with Mokadem &
El-Sayed, (2019) in their study entitled "Effect
of educational intervention on critical care
nurses' adherence to the clinical practice
guidelines for preventing venous
thromboembolism in critically ill patients"
whose results revealed that more than half of
the studied nurses' age were less than25 years.

As regard to gender, the current study
revealed that most of nurses were females. This
result could be due to the fact that most nurses
who are working in Benha University Hospital
were females. This result is compatible with EI-
sayedead, et al., (2016), Hebeshy, (2020) &
AL-Jumaily & Khudur, (2019) revealed that
the majority of the nurses' sample was females.
This result could be due to the number of
female nurses more than males as a result of
increasing the acceptance and graduation of
females more than males in all educational
institutions for nursing in Egypt.

As regard to educational level, the
current study revealed that more than one third
of the studied nurses had graduated from
Technical Institute of Nursing. This result may
be due to that most bachelor nurses are working
as supervisor or head nurse in the
Governmental Hospitals, but technical nurses
are working as bedside nurse. In the same line,
Hassan & Hassan, (2016) & Ahmed, et al.,
(2020) mentioned that most of his study sample
was from the nursing institute.

This result disagreed with Lee et al.,
(2014) & Elkattan& Elderiny, (2017) revealed
that slightly more than half of the nurses had
bachelor's degree or master degree in nursing.
On the other hand more than half of nurses had
diploma degree in nursing. This result in the
same line with Shehab, (2018).

As regard to nurses' years of
experience, the current study revealed that half
of the studied nurses had experience between 5-
10 years. This finding could be due to that
majority of the nurses were in the age group
between 20 to 35 years old. This result
consistent with Chen et al., (2018), in their
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study entitled "Nurses’ objective knowledge
regarding venous thromboembolism
prophylaxis" who reported that the mean
nursing experience was between 8.96 *7.37
years.

This result is in the same line with
Mohammed, et al., (2018), Yan, et al., (2021)
& Haza, et al., (2020) revealed that near half of
the studied nurses had experience between 5-10
years of working in the Intensive Care Units.

Concerning attendance of training
courses This result compatible with Zhou, et
al., (2019) in their study entitled " Venous
thromboembolism in the emergency
department: A survey of current best practice
awareness in physicians and nurses in China"
whose results revealed that the majority of
nurses didn't receive any training courses about
venous thromboembolism and its prevention.

The current study reported that there
weren't any policies about prevention of venous
thromboembolism in their workplace. This
result was consistent with Bhatti et al., (2017)
who found that the medical / surgical units have
no policies for DVT prophylaxis. This result
could be due to lack of nurses' knowledge and
practice because there was no any standard to
develop their knowledge and practice about
prevention of venous thromboembolism. The
standard for special care required to develop
specific written policies and procedures.

Finally regarding to the present study
reported that the studied nurses had no booklet
about venous thromboembolism; this was
congruent with Gad& El-sheikh, (2016) in
their study entitled "Effect of mechanical
measures on prevention of deep vein

thrombosis among general surgical patients”.
This result may be occurred because lack of
availability of books by the hospital with absent
of ICU library and the nurses hadn't time for
reading due to workload.

Concerning studied nurses' knowledge,
the study results revealed that there were highly
statistical significant difference between studied
nurses' knowledge related to definition,
incidence, risk factors, diagnosis, required
investigation and complications of venous
thromboembolism pre and post educational
program, favoring post educational program.
From the researchers' point of view the reasons
for lack of nurses' knowledge regarding venous
thromboembolism might be related to lack of
continuing educational programs or sessions
about this disorder or lack of supervision,
continuous evaluation of nurses' practice, and
cooperation between multidisciplinary health
care team members (nurses - physicians).

These findings supported by Ali &
Hassan, (2016) & Parveen, et al., (2021) that
there were significant difference between pre
and post tests for total scores of nurses'
knowledge about venous thromboembolism
prevention as definition, risk factors,
complication, treatment and nursing care for
patients with VTE, provided health educational
program significantly improved the total
knowledge about venous thromboembolism
prevention.

This result disagreed with Lavall,
(2014) in their study entitled "Increasing public
awareness of venous thromboembolism through
social media" who reported that no shortage
exists of knowledge for healthcare providers
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(nurses and physicians) about venous
thromboembolism in Rhode Island at U.S.A.

There was a significant statistical
difference between total practice score of the
studied nurses' pre and post program
intervention favoring post program. This might
be due to the absence of a training program,
booklet and stander for care inside each unit
during the period of program implementation.
In the same line with Khalil, (2018) &
Mohammed et al., (2018) reported that this
might be related to many factors as nursing
workload, lack of availability of assessment
tools, lack of education on assessment tools,
lack of familiarity with tools, lack of protocols
and guidelines management and no designing
area for charting.

Related to study nurses' practice score
regarding prevention of venous
thromboembolism, the study revealed that there
were high statistical significant differences
between studied nurses' practice score about
total practices for prevention of VTE pre and
post intervention program, favoring post
program. These findings supported by
Mokadem, & El-Sayed, (2019) in their study,
whose result stated that there was a significant
improvement in the nurses’ practice regarding
prevention of VTE in post intervention
program.

This study disagreed with Mohamed et
al., (2017) in their study who found that the
majority of nurses had satisfactory level of
practice.

The current study revealed that there
was a statistically significant relation between
total knowledge score regarding prevention of

venous thromboembolism among critically ill
patients and personal characteristics of the
studied nurses' pre and post program
intervention.

This study congrunt with Mersal, (2014)
in their study entitled" Caregivers' Knowledge
and Practice Regarding Prevention of
Immobilization ~ Complications  in El-
demerdash Hospital Cairo Egypt" whose
revealed that a highly and statistically
significant difference was found between the
personal characteristics and total mean score of
knowledge of caregivers regarding prevention
of immobility complications. The finding of the
present study revealed that policy structure,
guideline structure, training session structure,
supervision of nurses' performance regarding
preventing VTE structure, IPC device supplies
structure for preventing VTE, computer
programs for electronic alerts for patients at risk
of VTE documentation sheet for VTE
assessment, application of VTE preventive
measures and patient education were not
available in hospital structure.

As regarding relations between practice
and previous training. These findings supported
by AbdEInaeem, (2015) in their study entitled"
Effect of implementing cardiopulmonary
resuscitation teaching program on knowledge
and skills of critical care nurses" who found
that nurses receiving previous training obtained
a high mean score with the statistically
significant difference before implementing the
teaching program.

Also, this result agreed with Alhosis et
al., (2018) in their study entitled" Effect of
designed pressure ulcer prevention program on
caregivers' knowledge of immobilized patients™
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who found a significant relationship between
caregivers’ socio-demographic characteristics
and their total mean knowledge score.

There was a significant statistical
difference between total practice score of the
studied nurses' pre and post program
intervention favoring post program. This might
be due to the absence of a training program,
booklet and stander for care inside each unit
during the period of program implementation.
In the same line with Khalil, (2018) who
reported that this might be related to many
factors as nursing workload, lack of availability
of assessment tools, lack of education on
assessment tools, lack of familiarity with tools,
lack of protocols and guidelines management
and no designing area for charting.

This result was incompatible with Al-
husaunawy, (2015) & Kaur & Charan,
(2018) revealed that there were no statistically
significant differences between total knowledge
score and demographic characteristic the nurses
nearly in all items.

Concerned with correlation between
total knowledge scores and total practice score
of the studied nurses' regarding prevention of
VTE among critically ill patients.

These findings agreed with El-sayedead
et al., (2016) & Haza'a, et al., (2020) showed
that there was a positive correlation between
total nurse's knowledge and total practice scores
practice related to deep vein thrombosis pre and
post implementation of the education program.

This result disagreed with Antony,
(2016) in their study entitled "Assessment of
knowledge and self-reported clinical practice on

prevention of deep vein thrombosis among staff
nurses” whose result revealed that there was no
significant association between the knowledge
and practice of staff nurses on prevention of
DVT among hospitalized patients.

Conclusion

The educational program has a positive effect in
improving nurses' performance and improving
mean scores of performance (knowledge and
practice) regarding prevention of venous
thromboembolism among critically ill patients,
which supported the study hypothesis.

Recommendation

e Conducting continuous training courses on
job training for nurses about venous
thromboembolism and its prevention among
critically ill patients.

e Continuous  evaluation  for  nurses'
performance regarding prevention of
venous thromboembolism among critically
ill patients.

e Standardized venous thromboembolism risk
assessment tool should be available and
used to assess occurrence of venous
thromboembolism.

e Clarification policies and strategies for
thromboprophylaxis to be utilized for high
risk factors.

e Replication of the study on larger
propability ~ sample  from  different
geographic area for generalization of the
results.
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