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Abstract
Background: Venous thromboembolism (VTE) is 
considered a significant leading cause of mortality 
and morbidity during pregnancy and puerperium. 
Therefore, women should be aware of their own 
risks of developing VTE.

Objectives: To explore the level of awareness among 
women about the risk of DVT during pregnancy and 
puerperium.

Methods: This was a cross-sectional study using a 
self-administered web-based survey of 223 Saudi 
women aged 22 to 65 years from Jeddah. Partici-
pants were selected using a convenient sampling 
technique from August to September 2019. The 
questionnaire included demographic, socioeco-
nomic, obstetrics and gynecological data as well 
as 14 disease-specific questions. A total score was 
calculated.

Results: Women were generally aware of deep ve-
nous thrombosis definition (85%), symptoms (96%), 
diagnosis (68%), prevention (84.2%), and treatment 
(74.3%). However, 47.7% of them were unaware of 
possible pulmonary complications. Many did not 
recognize gender (31.1%), obesity (15.3%), preg-
nancy (35.6%), and labour (41%) as risk factors.  

 

 
Their median awareness score was 10 (66.7%) 
with a significant positive correlation with their so-
cioeconomic level (R=0.184, P=0.006). (21.6%) of 
the participants were unaware of VTE risk (scored 
<60%) and were found to have a significantly lower 
education (p=0.002) and socioeconomic level 0.008 
compared to those with better awareness.

Conclusion: Adult Saudi women from Jeddah are 
aware of VTE during pregnancy and puerperium but 
with serious defects in their knowledge concerning 
the risk factors and the possible pulmonary compli-
cations. The awareness is positively related to their 
socioeconomic level. A well constructed epidemio-
logical studies are recommended to further address 
the topic and help in planning better education for 
Saudi women.

Key words: Saudi, awareness, deep venous 
thrombosis, DVT, Venous thromboembolism, VTE, 
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Introduction

Venous thromboembolism (VTE) is considered a 
significant leading cause of mortality and morbidity during 
pregnancy and puerperium[1]. Naturally, pregnancy is 
associated with modifications in two systems, coagulation, 
and fibrinolysis. These changes include an increase in a 
number of clotting factors, a decrease in protein S levels, 
and a significant fall in the activity of activated protein C 
[2]. Estimation was done which suggested that VTE holds 
a 10-fold increase in the risk of VTE in pregnant women 
(due to their hypercoagulable status) compared with 
non-pregnant women of the same age [3]. Deep venous 
thrombosis (DVT) comprises (85%) of all pregnancy-
related symptomatic cases, with approximately 66% of all 
DVT cases that took place in the prepartum period while 
half of these cases occurred before the third trimester [4]. 
Interestingly, Pulmonary Embolism (PE) is moderately less 
eventful during pregnancy. However, it may occur more 
frequently than DVT in puerperium [5]. Women are at high 
risk due to their previous history of VTE, Thrombophilia, 
Antiphospholipid Syndrome, immobilization, recurrent 
miscarriages, and previous surgical history [4,6]. 
Additionally, more risk factors contributed to increasing 
the risk of VTE which included: morbid obesity, the use of 
external estrogen, and multi-parity[7,8].  For Saudi women, 
the VTE risk is considered high in the view of the prevalent 
high parity, obesity, advanced maternal age, repeated 
cesarean section and consanguinity marriages with the 
risk of inherited thrombophilia. Their incidence of VTE was 
reported to be 1.25 per 1000 deliveries[9]with a mortality 
rate of 0.025 cases per 1,000 deliveries. One Saudi study 
reported an incidence of 9% post-delivery[10]. Despite 
the importance of VTE among pregnant women, there 
is a relative global lack of public awareness[11,12,13]. 
Most published previous work in Saudi Arabia stressed 
on physician adherence to VTE guidelines of screening 
and prophylaxis in obstetric cases[9,14] helped by the 
Saudi Center for Evidence-Based Healthcare (EBHC) 
Department with few reports addressed the women 
awareness [15] despite the known high prevalence of 
pregnancy rate. Therefore, the objective of this study was 
to explore the level of awareness among women about the 
risk of VTE during pregnancy and puerperium.

Methodology

This was a cross-sectional study using a self-administered 
one-time web-based survey of Saudi women. This survey 
was conducted from August to September 2019. The study 
was approved by the Ethical Committee at Ibn Sina National 
College for Medical Studies in Jeddah. The study included 
Saudi adult females living in Jeddah with any marital 
status who have access to social media. Participants were 
selected using a convenient sample with consecutive 
techniques. Exclusion criteria included healthcare workers 
and women with incomplete data, previous VTE conditions, 
bleeding tendency or chronic autoimmune diseases, or 
were on oral anticoagulant therapy for any reason. The 
questionnaire was constructed in Arabic by an expert. A 
pilot study of 50 cases was performed to test the reliability 
of the questionnaire.

The participants were asked about their consent to 
participate at the start of the questionnaire and were 
reassured about the confidentiality of their data. The 
questionnaire included demographic, socioeconomic, 
obstetrics and gynecology data as well as 14 questions 
about their knowledge of the disease including definition, 
symptomatology, diagnosis, treatment, risk factors, 
complications and prevention. A separate score for 
socioeconomic level (SEL) was calculated including 
the education, monthly income, occupation, and type of 
residence (rented or owned houses) with a total of 14 
points scale. Individuals scored 5 or less, from 6-10 and 
more than 10 were considered low, intermediate, and high 
SEL respectively. 

For the VTE awareness questions, a wrong answer scored 
zero and right answer scored 1 and a total score out of 
15 was calculated for each participant. We considered 
awareness if 60% of responses were right. Therefore, 
the participants were divided into 2 groups using the total 
score (<=9 unawareness and >9 awareness groups).

Statistical analysis: The Statistical Package for Social 
Sciences version 21 (SPSS Inc., Chicago, IL, USA) 
was used for data analysis and construction of figures. 
Descriptive statistics were carried out for all variables 
using median or mean according to the studies variable. 
Comparison between the 2 groups was performed using 
independent Student-Test. Correlation was tested using 
Pearson correlation coefficient. For all statistics, a two-sided 
p-value <0.05 was considered statistically significant.

Results

This study included 223 Saudi women from Jeddah, aged 
22 to 65(median age 31) years, 72 of them (32.4%) were 
employed. Their median SEL score was 10 ranging from 
6 to 14 which corresponded to the intermediate level. 
Some had chronic illnesses especially diabetes 13 (5.9%) 
and hypertension 14 (6.3%) and 38 (17.1%) were on oral 
contraceptives [Table 1].

Concerning their Obstetric and Gynecological history, 
55 (24.8%) were single, 24 (10.8%) had PCOD, 157 
(70.4%) had history of pregnancy while 11 of them had 
twin pregnancy (7%), 69 had an abortion (30.9%) and 99 
delivered vaginally (44.6%) [Table 2].

Women were aware of DVT definition (85%), symptoms 
(96%), methods of diagnosis: blood test (15.8%), x-ray 
(16.2%) or both (68%) and treatment (74.3%). However, 
the frequency of wrong answers in their DVT awareness 
was in the definition (14.9%), possible pulmonary 
complications (52.3%) and (14%) were unaware of any 
DVT complications [Table 3].

Women were aware of the methods of prevention of DVT 
especially the exercise (58.1%) and walking (26.1%). 
However, some did not recognize gender (31.1%), obesity 
(15.3%), pregnancy (35.6%), or labor (41%) as risk factors 
for DVT. On the other hand, they considered factors such 
as diabetes (52.7%), asthma (14%), and TB (27.5%) as 
risk factors [Table 4].
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Table 1: Demographic characteristics of the participants (n=223) Saudis from Jeddah

Table 2: Obstetric and gynecological characteristics of the participants (n=223)

The median total score was 10 ranging from 5 to 14 and 
correspond to accepted DVT awareness among participants. 
The awareness score was significantly correlated with 
the socioeconomic level of the participants [Figure 1]. 
The awareness group included 174 (78.4%) participants 
and the other group of unawareness included 48 (21.6%) 
participants. The group of awareness was significantly 

younger (p=0.049), with higher education (p=0.002) and 
socioeconomic level (p=0.008), but a lower number of 
births (p=0.035). They could better recognize the main VTE 
risk factors (p=0.000), the emergency (p=0.015) and the 
pulmonary complications of VTE (p=0.030) compared to 
the unawareness group [Table 5]. 
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Table 3: Women’s awareness about VTE and its complications

Table 4: Women’s awareness of the risk factors and prevention of DVT
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Table 5: Comparison between both groups of awareness

Figure 1: Correlation between socioeconomic level and awareness (r=0.184, p=0.006)
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Discussion

We found an overall good awareness among adult Saudi 
women living in Jeddah about VTE definition (85%), 
symptoms (96%), diagnosis (68%), and preventability 
(84.2%). However, there were serious defects in their 
knowledge mainly in the consideration of the VTE as a non-
emergency situation (23.9%), with no complication (14%), 
with only (52.3%) of them who considered the possible 
pulmonary complications. Not all women considered oral 
contraceptive pills (73%) or the puerperium period (53.6%) 
as a risk factor. Moreover, they considered other unrelated 
risk factors like asthma, diabetes, and tuberculosis as 
important risk factors. Women with poor awareness 
constituted less than a quarter of the participants (21.6%) 
and were characterized by being older (p=0.049), with 
lower socioeconomic levels (p=0.008); mainly education 
(p=0.002) and more parity (p=0.035) compared to women 
with good awareness.
 
In our study, the overall good level of awareness conflicts 
with the explored serious defects and could be reflected 
in how deep women’s education should be during their 
childbearing period. 

Surprisingly, a substantial number of our participating 
women had previous exposure to pregnancy (70.4%), 
labor (39.4%) and abortion (30.9%), so at some time 
they were counseled and educated about their risk and 
prevention of VTE. 
 
The overall global public awareness of VTE is reported to 
be lower than expected despite the serious condition with 
known morbidity and mortality [11]. Similar to our results, 
the global poor awareness lay mainly in identifying the 
major risk factors for VTE including estrogen-containing 
drugs and in lack of concern of the emergency situation 
[11]. Our results were much better than another Saudi 
study [15] which explored the knowledge of 340 pregnant 
and postpartum patients and found poor knowledge of 
almost all aspects of the disease, especially preventable 
factors. Similar to our findings, the same study reported on 
the positive effect of educational level on awareness. 
 
There are few published data about VTE awareness among 
Saudi women. Therefore, large epidemiological studies 
are recommended to further address this important highly 
preventable topic in other areas in the kingdom especially 
those areas with advanced maternal age, high parity, 
low education, and socioeconomic level. Pending the 
completion of data, there is a tremendous need to improve 
the health education of Saudi women about childbearing 
period associated VTE probably through constructing public 
educational campaigns aiming to improve awareness in 
order to reduce the burden from this largely preventable 
disorder. Meanwhile, physicians should pay great attention 
to educate their pregnant patients about their risk of VTE. 

Conclusion

Saudi women from Jeddah aged 22 to 65 demonstrated 
an acceptable level of awareness about VTE during 
pregnancy and puerperium with a positive correlation to 
their socioeconomic level. However, there were serious 
knowledge deficits and crucial areas in the lack of 
awareness. Therefore, this study raises the importance 
to address the topic of VTE among Saudi women with 
more depth stressing on weak points especially the 
emergency, the great risk of OCP, puerperium period and 
lung complications. 

More epidemiological data are needed on a national level 
to support and complete our conclusion. Meanwhile, there 
should be a national plan for improving the education 
program for pregnant as well as non-pregnant women. 
We recommend launching a national VTE Day campaign 
in Jeddah focusing on pregnancy and puerperium and 
emphasizing to the public its major risk factors, emergency 
nature, and preventability. Physicians also should pay 
more effort to educate their patients during the childbearing 
period to ensure the delivery of safe and high-quality 
patient care.

The main limitation of this study was the potentially leading 
nature of the closed-ended questions of the survey. The 
second limitation was the non-randomized online sampling 
technique of participants that could limit the generalization 
of our results to all Saudi women. Moreover, women with 
online access are expected to have a higher level of 
education that could simply explain the overall satisfaction 
level of their awareness in this study.
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