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Introduction

Worldwide, VTE is a leading cause of  morbidity and mortality[1] 
with considerably high economic burden.[2] VTE‑related 
morbidity and mortality can be vetoed by proper use of  
thromboprophylaxis in at risk patients.[3,4] Hard work to prevent 
VTE has extended from focusing on hospitalized at‑risk patients 
to raise public awareness about VTE[5] with adoption of  healthy 
lifestyles[6] and implementation of  pre‑emptive strategies.[7,8] 
Insightful data about the level of  knowledge and awareness 
among population are essential for future projects for prevention.

The aim of  this study was to assess awareness for causes, risk 
factors, signs, symptoms, prevention, and treatment options 
toward VTE among Aseer population, Saudi Arabia.

Methods

After approval by the local ethical committee, a questionnaire 
based cross‑sectional study composed of  a total of  35 questions 
was conducted online via Google documents that was sent 
through social media to public in Aseer region, Saudi Arabia 
from 01 December till 31 December 2018.

Our study included both genders aged more than 18  years 
who agreed to be involved in the study. Participants working 
or studying in the medical field were excluded. Consecutive 
sampling technique was used in which every subject meeting 
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the criteria of  inclusion is selected until the required sample 
size is achieved.

Nine questions were included to assess the degree of  awareness 
of  population toward the most common VTE‑related medical 
illnesses namely pulmonary embolism  (PE), deep vein 
thrombosis  (DVT), stroke, hypertension (HTN), heart attack, 
breast cancer, blood clotting, AIDS, and prostate cancer. A Likert 
scale of  1–5 was employed to assess degree of  worries about the 
aforementioned medical concerns as well as five more additional 
questions assessing the level of  public worries toward occurrence 
of  VTE in people under age of  40 years, probabilities of  VTE 
anticipated prevention, likelihood VTE progression to PE, 
far‑seeing VTE as a medical emergency and its possibility of  
causing death. When responding to a Likert item, respondents 
specify their level of  worries on a symmetric worried‑unworried 
scale for a series of  statements. Thus, the range captures the 
intensity of  their worry for a given item. Additionally, we assessed 
the opinion of  the participants about the best treatment of  VTE 
whether it is medications, surgery, or herbal medicine.

Eight questions were included to assess awareness about likely 
symptoms of  PE namely shortness of  breath  (correct), slow 
shallow breathing (wrong), chest pain that worsens with deep 
breath  (correct), rapid heart rate  (correct), light headedness 
or passing out (correct), pain radiating down the arm [wrong, 
coughing blood (correct)], and frequent headaches (wrong).

Three questions were included to assess included questions 
about DVT in legs that assessed awareness, knowledge of  its 
description (a blood clot in the vein or lack of  oxygen in the 
vein or unsure), symptoms in the legs namely swelling (correct), 
itching  (wrong), pain or tenderness  (correct), noticeable 
changes in color (correct) and warmth on touch (correct), and 
risk factors namely hospital stay  (correct), surgery  (correct), 
cancer (correct), not moving for long time (correct), pregnancy 
or just having childbirth  (correct), using estrogen based 
medications (correct), family history of  blood clotting (correct), 
older age (65+) (correct), too much exercise (wrong) and high 
blood cholesterol (wrong) and, last, we assessed the main sources 
of  information that public got their medical knowledge about 
VTE from: Friend, specialist, internet, or television

Statistical Package for Social Science version  24  (SPSS Japan 
Inc., Tokyo, Japan) was used for statistical analysis. Descriptive 
statistics were presented in the form of  numbers, percentages, 
means, and standard deviation. Statistical significance was 
considered at P < 0.05. The study was approved from the REC 
of  the King Khalid University (REC#05‑59) date of  approval 
was 23‑10‑2018.

Results

A total of  409 questionnaires were answered and returned 
back. Sixteen of  them were excluded as they were answered 
by medical students or persons working in medical fields 

whereas 396 answered questionnaire were included in the study. 
Participants’ age extended from 18 to 39  (n = 175, 44.2%), 
40–65  (n = 215, 54.3%), and above 65  years  (n = 6, 1.5%). 
Male gender constituted 216 of  participants  (54.5%) while 
females were 180  (45.5%). Participants’ level of  education 
ranged from primary school  (n  =  3, 0.8%), secondary 
school (n = 118, 29.8%), university degree (n = 246, 62.1%), 
and postgraduates (n = 29, 7.3%).

Table 1: Likert scale
Worries Likert scale Mean

1.00 2.00 3.00 4.00 5.00
PE

Frequency 153 67 102 25 49 2.15
Percent 38.60 16.90 25.80 6.30 12.40

DVT
Frequency 132 78 104 37 45 2.70
Percent 33.30 19.70 26.30 9.30 11.40

Stroke
Frequency 102 79 97 45 73 3.20
Percent 25.80 19.90 24.50 11.40 18.40

HTN
Frequency 65 59 120 57 95 3.00
Percent 16.40 14.90 30.30 14.40 24.00

Heart attack
Frequency 75 59 124 65 73 2.70
Percent 18.90 14.90 31.30 16.40 18.40

Breast cancer
Frequency 216 43 29 69 39 2.45
Percent 54.50 10.90 7.3 17.4 9.9

Blood clotting
Frequency 92 76 111 57 60 1.90
Percent 23.20 19.20 28.00 14.40 15.20

AIDS
Frequency 227 62 44 15 48 2.30
Percent 57.30 15.70 11.10 3.80 12.10

Prostate cancer
Frequency 180 59 36 72 49 1.20
Percent 45.50 14.90 9.10 18.20 12.40

People <40 y should 
worry about VTE?

Frequency 120 72 113 54 37 2.53
Percent 30.30 18.20 28.50 13.60 9.3

Most of  VTE 
cannot be prevented

Frequency 94 79 140 37 46 2.65
Percent 23.70 19.90 35.40 9.30 11.60

DVT cannot 
progress to PE

Frequency 110 73 150 30 33 2.50
Percent 27.80 18.40 37.90 7.60 8.30

VTE is not a 
medical emergency

Frequency 219 53 71 18 35 1.98
Percent 55.30 13.40 17.90 4.50 8.80

VTE can cause 
death

Frequency 27 17 69 51 232 4.12
Percent 6.80 4.30 17.40 12.90 58.60
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Awareness, knowledge, and attitude of population 
toward the most common VTE‑related medical 
illnesses
“Yes” answers for the nine awareness questions about medical 
illnesses were more than “No” answers in all questions, but 
significance was detected in questions concerning awareness 
about heart attack, breast cancer, blood clotting, AIDS, stroke, 
prostate cancer (P < 0.05) but was not in questions about PE and 
DVT [Figure 1]. Mean Likert scale for worries about the same 
aforementioned medical illnesses as well as for public worries 
toward occurrence of  VTE in people under age of  40 years, 
probabilities of  VTE anticipated prevention, likelihood VTE 
progression to PE, far‑seeing VTE as a medical emergency and 
its possibility of  causing death were shown in Table 1.

Knowledge and awareness about the best treatment 
of VTE
Significantly correct answer was obtained for participant’s opinion 
regarding the best treatment of  VTE showed that medication 
was their first choice  (73.5%), surgery  (24.5%) then herbal 
medications (2%). The source of  information for participants 
was internet (55.8%), specialist (39.9%), television (4.1%), and 
friends (0.3%.).

Awareness about symptoms and signs of PE
Significantly (P < 0.05) low number of  participants had picked 
correct answers for symptoms of  PE namely shortness of  
breath (25%), chest pain that worsens with deep breath (23%), 
rapid heart rate (15%), light headedness or passing out (4%), and 
coughing of  blood (11%). On the other hand, significantly low 
number of  participants (P < 0.05) picked the “wrong” choices 
as correct answers for symptoms of  PE namely slow shallow 
breathing (13%), pain radiating down the arm (5%), and frequent 
headaches (4%) [Figure 2].

Awareness about symptoms and signs of DVT
Similarly, 77% of  participants were unaware of  DVT (P < 0.05) 
but, however, 68% of  participants had a correct answer 
describing it (blood clot in a vein) while 10% described it as lack 
of  oxygen in the leg and 22% were unsure of  its description. 
For symptoms and signs of  DVT, significantly low number of  
participants had picked “correct” choices as correct answers 
for symptoms of  DVT namely swelling of  the leg (26%), pain 
or tenderness in the leg (28%), noticeable changes in the skin 
color of  the leg  (27%), and the leg feels warm to the touch. 
On the other hand, significantly low number of  participants 
picked the “wrong” choice of  itching of  the leg as a correct 
answers (3%) [Figure 3].

For DVT risk factors, significantly (P < 0.05) low number of  
participants had picked “correct” choices as correct answers 
namely; hospital stay (8%), surgery (1%), cancer (1%), not moving 
for long time (29%), pregnancy or just having childbirth (9%), 
using estrogen based medications (22%), family history of  blood 

clotting (12%), and older age (65+) (9%). On the other hand, 
significantly low number of  participants picked the “wrong” 
choices as correct answers for symptoms of  DVT namely too 
much exercise (5%) and high blood cholesterol (5%) [Figure 4].

Figure 1: Knowledge about medical illnesses, Yes alone

72%

90% 92.70% 89.60% 84.80%

53.50%

87.60%

55.10%

94.90%

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

H
av

e 
yo

u 
ev

er
 h

ea
re

d 
ab

ou
t

pr
os

ta
te

 c
an

ce
r?

H
av

e 
yo

u 
ev

er
 h

ea
re

d 
ab

ou
t

br
ea

st
 c

an
ce

r?

H
av

e 
yo

u 
he

ar
ed

 a
bo

ut
he

ar
t a

tta
ck

?

H
av

e 
yo

u 
he

ar
ed

 a
bo

ut
bl

oo
d 

cl
ot

tin
g

H
av

e 
yo

u 
he

ar
ed

 a
bo

ut
st

ro
ke

?

H
av

e 
yo

u 
he

ar
ed

 a
bo

ut
de

ep
 v

ei
n 

th
ro

m
bo

si
s

H
av

e 
yo

u 
he

ar
ed

 a
bo

ut
AI

D
S?

H
av

e 
yo

u 
he

ar
ed

 a
bo

ut
pu

lm
on

ar
y 

em
ob

lis
m

H
av

e 
yo

u 
he

ar
ed

 a
bo

ut
 H

TN

Figure 2: Symptoms and signs of PE
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Figure 3: Symptoms and signs of DVT
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Discussion

Thrombosis is a major cause of  morbidity and mortality 
worldwide and significantly funds the economic disease burden.[9] 
Thrombophylaxis in hospitalized patients markedly decreased the 
incidence of  VTE in that group of  patients but, however, lack of  
public awareness and knowledge of  use of  thrombophylaxis in 
at‑risk, no hospitalized patients, still contribute to high morbidity 
and mortality[10] with multiple calls to enhance public awareness 
of  VTE.[11] This study provides an overview of  awareness and 
knowledge toward VTE in Aseer region, KSA. It demonstrated 
significantly poor awareness and deficient knowledge about 
heart attack, breast cancer, blood clotting, AIDS, stroke, prostate 
cancer among Aseer population but was not significant about 
PE and DVT. A previous global survey[5] demonstrated lack of  
public awareness toward thrombotic disorders in general, VTE 
in particular. The relative more awareness and knowledge for PE 
and DVT in this survey compared to the global survey may be 
attributed to high education level and young age of  the public 
enrolled in our survey and the probable increased awareness 
because of  the 4‑year difference between the two surveys.

Consistent with previous studies,[12,13] degree of  worries about 
the aforementioned medical illnesses was considerably high 
along with the other questions assessing the public worries 
toward VTE occurrence under age of  40  years, probabilities 
of  VTE anticipated prevention, likelihood VTE progression to 
PE, far‑seeing VTE as a medical emergency and its possibility 
of  causing death. Likewise, the public in our survey was also 
able to significantly identify the best way of  treating VTE 
(i.e., medications). Those encouraging outcomes may reflect, 
as demonstrated in our results, the easy and fast ways to obtain 
information through internet and television as well as easier 

communication with specialists. Also this may be, in part, due 
to disparate educational efforts of  different regional health care 
providers.

Our survey revealed significantly poor awareness about PE 
symptoms. This shrunk awareness was also shown previously to 
be prevailing in outpatient settings,[14] among medical students,[15] 
hospital staff,[16] and hospitalized patients.[12] Decreased 
awareness found in this survey is consistent with the results of  
previous country‑specific studies in United States of  America,[17] 
Australia,[18] and Italy[19] as well as a global study.[5] Although the 
differences across the countries surveyed in terms of  culture, 
language, and access to the Internet are inherent limitations for 
comparison, yet, the use of  reliable methodology, consistency 
in the results can trust this appraisal. Lack of  awareness 
of  symptoms of  PE made it one of  the most underrated 
diseases.[20] Conditionally and in epidemiology terms, awareness 
about symptoms of  PE is needed and crucial to carry out actions 
to decrease its prevalence.[5,21]

Similarly, our survey demonstrated significantly decreased 
awareness toward DVT of  public in Aseer as well as to its 
symptoms and risk factors but, still, significant number of  
participants could correctly described it as a “blood clot in 
a vein” and this can be attributed to Labeling the disease by 
the name “deep venous thrombosis” and not because of  real 
awareness. This is consistent with a previous street survey[22] that 
assessed public knowledge of  DVT in Birmingham, UK using 
open questions that showed that knowledge of  DVT was poor. 
In 2014, a survey[5] was conducted about public awareness and 
knowledge of  the causes, signs, symptoms, and prevention of  
VTE in nine countries, including: U.S., U.K., Canada, Germany, 
Argentina, The Netherlands, Thailand, Australia, and Japan. On 
a global level, public awareness about thrombosis overall, and 
VTE in particular, is low. The highest awareness of  DVT was in 
The United Kingdom (86%), while the lowest levels of  awareness 
were in Japan (13%) and The Netherlands (20%).

In our survey, we chose to use closed‑ended questions that was 
made up of  pre‑prepared answer choices for the respondent 
to choose from without allowing them to provide unique or 
unanticipated answers. This choice was used as our participants 
aren’t mostly interested in our survey topic and we need to obtain 
quantifiable data and to categorize respondents. The potentially 
leading nature of  closed‑ended questions may artificially inflate 
awareness in our survey that was overcome by including incorrect 
options for many questions.

Our study is not without limitations. Although we aimed to 
make our survey descriptive of  the overall population but, 
however, because the survey was conducted online, those 
without Internet access were not included who are possibly 
representing older ages and lower level of  education. So, our 
results are likely to overestimate the extent of  awareness. Our 
survey revealed significantly poor awareness about PE symptoms, 
77% of  participants were unaware of  DVT, diligence to spread 

Figure 4: DVT risk factors
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knowledge, and awareness of  VTE among public is required. 
This article emphasis the importance of  need of  education and 
public awareness about VTE.

Conclusion

We concluded that there is a lack of  awareness and knowledge 
toward VTE among public in Aseer, KSA and there is strong 
need to improve their awareness and knowledge to achieve better 
VTE prophylaxis.
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