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Background: The Coronavirus- 19 disease pandemic had a significant impact on the blood supply around the
world. Physical distancing measures and many other factors contribute to this impact. Misinformation about
methods of disease transmission and lack of knowledge among potential blood donors may contribute to this.
Aim: To assess the knowledge and awareness of blood donors about COVID-19 as well as their reasons and fears
that prevent them from donating blood during this period.
Methods: This is an exploratory; survey based cross sectional study targeting Saudi population.
Results: A total number of 3841 persons responded to the survey; 58 % were between the ages of (31–50) years.
Most participants 74.5 % were males. More than 60 % of participants donated blood previously, and many were
repeat donors. The majority of participants were concerned about the transmission of the virus during the blood
donation process mostly secondary to concerns about contact with other blood donors.
Conclusion: Fear of contracting COVID-19 during donating blood is an important concern for potential blood
donors. Blood collection facilities must take optimum precautionary measures to minimize this risk and are
encouraged to communicate these efforts to potential donors for reassurance to maintain an adequate and safe
blood supply.

1. Introduction
Since the first case of Coronavirus disease (COVID-19) was identified
in December 2019, the pandemic has had a significant impact on several
sectors of the economy and healthcare services around the world. Its
impact involved the supply of blood and other essential services. Many
blood centers were affected and there was a shortage in blood and blood
component supply [1]. For example, a retrospective study from King
Abdullah Hospital, Bisha, Saudi Arabia revealed a decrease in blood flow
in blood banks by 39.5 % during the pandemic. In contrast, blood de
mand was decreased during the same period by 21.7 %, likely secondary
to cancellation of many surgeries [2].
Shortage in blood supply may be attributed to physical distancing
measures including curfew, and the limited numbers of individuals
attending universities and other gathering sites that function as poten
tial sites for blood drives [3]. Lack of adequate knowledge and

awareness on the COVID 19 disease, and fear of contracting it are
additional reasons for the reduction in the number of potential donors.
The possibility of COVID-19 transmission through blood has not been
proven [4]. Measures taken to reduce risks are precautionary and many
are put in place to reduce the risk of disease transmission to blood
collection staff and other blood donors. These measures include donor
education, self-deferral of donors at risk, physical distancing, wearing
personal protective equipment, application of safety measures to blood
donation area, provision of quarantine services for different components
of blood, pathogen inactivation technologies, and following a haemo
vigilance system. Each step plays a role in improving safety of donors
and staff, and preventing "contaminated" units from entering the blood
supply [4].
The WHO provides guidelines on how blood collection centers
should be operated during infectious disease outbreaks. They recom
mend the application of health measures that apply to public facilities
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1 Socio-demographic Information and Items Associated with Blood
Donation

since these facilities, unlike medical facilities, are not meant for care of
acute patients. They also highlight the importance of keeping prospec
tive donors aware of the reasons why they should postpone their visits to
the centers whenever they are feeling unwell. Furthermore, steps should
be taken to ensure personnel applying protective procedures to ensure
safety of donors and staff during blood donation [5].
Cooperation among blood supplier, rather than competition, is ex
pected to result in assurance of maintenance of a safe and adequate
blood supply. Cooperation would enable these organizations to share
information on the best ways to increase the number of donors during a
pandemic. They would also cooperate in raising the level of COVID-19
awareness among potential donors, which would in turn increase their
willingness to donate blood. It is also necessary to issue deferrals for
donors potentially infected. This will facilitate the creation of a healthy
environment for both the donors and the staff members [4].
There is a number of ways to assess knowledge and attitude of po
tential blood donors, and surveys are commonly used for this purpose.
Results are used to assess the knowledge gap among blood donors and
plan for interventions to improve their knowledge and potentially
improve rates of blood donation. A network sampling survey done in
china to analyze the current situation of the knowledge, attitudes and
practice about novel corona virus pneumonia (NCP) of the residents in
Anhui Province revealed a high awareness rate of the main symptoms,
transmission routes, using of masks, hand washing and treatment in
formation [6]. A study published in April 2020 indicated that almost 25
% of the study participants expressed worry over contracting the dis
ease, and 29 % percent of had no idea what the symptoms of the disease
were, while 31 % did not know how to prevent the disease. This is ev
idence of the low level of COVID 19 awareness among members of the
public [7]. A cross-sectional survey was conducted in March 2020
among Egyptian adults revealed that the Egyptians had good knowledge
about COVID-19, and a positive attitude towards using protective
measures, which is important to limit the spread of the disease. This
knowledge is mainly acquired through social media platforms and the
internet. However, knowledge was lower among older, rural, less
educated, and lower income groups [8].
Blood Transfusion Services (BTS) in the Kingdom of Saudi Arabia are
hospital-based, fragmented services where blood banks in most hospital
are responsible for the entire transfusion process, starting with the
recruitment of donors, testing donated blood, preparation, storage, pa
tient testing and issuing components. The source of donated blood is a
combination of replacement and voluntary non-remunerated donors.
The latter source is expanding through donor campaigns arranged by
various hospitals, voluntary groups, and professional societies [9].
Given the effect of COVID-19 on the blood supply, and the possibility
of future waves of the same disease, or development of other pandemics.
It is important to assess the knowledge and attitudes towards COVID-19
and blood donation, to better plan educational interventions and mea
sures to improve rates of voluntary donations.

Items include: age, gander, nationality (Saudi or non-Saudi),
geographic region, city, blood group (if known to the donor), employ
ment status, being a health practitioner or not, history and frequency of
blood donation, and whether the participant considers being a voluntary
non-remunerated blood donor.
2 Knowledge about COVID-19:
Items include: awareness about COVID-19 and its different ways of
transmission and source of information, concerns about transmission of
the virus during donation of blood and the source of these concerns,
opinion and perception about the safest way to donate blood during a
COVID-19 outbreak, precautions and safety measures currently being
implemented in hospitals and blood donation centers.
3 COVID-19 Disease Risk Factors and Symptoms
Items include: participant’s signs, symptoms during the past 28 days
(fever and respiratory disease), traveling outside the Kingdom of Saudi
Arabia and if they have been diagnosed, suspected to have COVID-19 or
contact with confirmed cases.
4 Knowledge about Convalescent Plasma (CP)
Items include: knowledge about CP and how to utilize it.
Survey questions are provided as Supplementary material.
The survey was designed on an online survey tool, self-administered
online, and was distributed through social media channels (mainly
twitter and WhatsApp). The sample was a convenience sample. The
survey invitation stated it targeted citizens and residents of Saudi Ara
bia, but it was not password protected and no emails or other identifying
information of participants were collected. No incentives were offered.
Responses were received between March 2020 and May 2020. Data was
collected using the online questionnaire then analyzed. Data analysis
was performed using Microsoft Excel and Statistical Product and Service
Solutions (SPSS).
The Checklist for Reporting Results of Internet E-Surveys (CHER
RIES) [10] and The Survey Reporting Guidelines (SURGE) [11] were
utilized to ensure completion of the manuscript.
4. Ethical approval
Approval for this study was obtained from the ethics committee of
King Abdulaziz University- Jeddah (Reference No. 225-20).
5. Results

2. Aim of the study

5.1. Demographics

The aim of this study is to assess the knowledge, awareness, and
attitudes of the general public in Saudi Arabia in regards to blood
donation and the COVID-19 pandemic

A total number of 3841 individuals participated in the survey; the
majority of them being males. Most of the participants (3639) were
Saudi. Many of the participants were health practitioners (2363, 61 %).
Participants belonged to all 13 regions of Saudi Arabia; with 2571 (66.9
%) being from Makkah region. Socio-Demographic characteristics of the
participants are shown in Table 1.

3. Materials and methods
This is an exploratory survey-based study. Questions were designed
by a number of experts in transfusion medicine. The survey was tested
on 10 users before it was launched for the general public. All questions
were mandatory (except when indicated by being linked to the answer of
a prior question).
The survey was in Arabic, it included 27 questions in the following
sections:

5.2. Self- reported blood groups and history and attitude towards
donation
Most participants (96 %) reported knowing their blood groups.
Among all participants, 2363 individuals (61.6 %) previously
donated blood; only (149) 6.3 % of them being females. Among those
who donated before, 481 (20.3 %) had a single previous donation, 1350
2

S. Almalki et al.

Transfusion and Apheresis Science xxx (xxxx) xxx

which are located within hospital buildings, 1066 were worried about
leaving the house and 448 had concerns about the entire donation
process. Distribution of answers is represented in Fig. 2.
When asked about measures that would encourage them to donate
blood during the pandemic, 2497 participants (65 %) thought it would
be safer to donate blood in a mobile unit close to the donor’s address,
1661 (43.25 %) suggested donation separately (in a single-bed/chair
room) within the donation center while 1118 (29.1 %) preferred hold
ing blood donation campaigns outside hospitals. Nonetheless, 70 % of
participants were satisfied with the current precautionary measures that
have been put in place to reduce the risk of COVID-19 during blood
donation. Some participants made further suggestions including holding
blood donation campaigns in open spaces to minimize the risk of
transmission of COVID-19, emphasis of using masks and other PPE, and
utilizing appointment systems at donation centers to reduce
crowdedness.

Table 1
Socio-Demographic Characteristics.
Item

Age
Gender

Occupation

Nationality

Region

Options

Number of
participants

Percentage

17–30 years
31–50 years
51–65 years
Male
Female
Government Employee
Non-Government
Employee
Unemployed
Student
Saudi
Non-Saudi
Makkah
Riyadh
Eastern Province
Asir
Madinah
Jizan
Qassim
Ha’il
Northern Borders
Bahah
Tabuk
Najran
Jouf

1243
2231
367
2861
980
2340

32.36 %
58 %
9.64 %
74.48 %
25.52 %
60.92 %

553

14.39 %

510
438
3639
202
2571
422
150
127
106
103
65
65
61
55
53
33
30

13.27 %
11.40 %
94.7 %
5.3 %
66.94 %
10.99 %
3.90 %
3.31 %
2.76 %
2.68 %
1.69 %
1.69 %
1.59 %
1.43 %
1.38 %
0.86 %
0.78 %

5.5. Risk factors and symptoms of COVID-19
When answering questions about symptoms and risk factors for
Covid-19, 148 participants (percentage) acknowledged that they had
experienced fever in the previous 28 days. In addition, 228 (percentage)
had experienced respiratory symptoms.
Fifty-two donors (1.4 %) reported travelling outside the kingdom of
Saudi Arabia 28 days preceding the survey and 149 participants (3.9 %)
had contact with infected people or people suspected to have the virus.

(57.1 %) donated more than once and 532 (22.5 %) had donated blood
more than ten times. Furthermore, 2660 (69 % of all participants) were
willing to become volunteer non-remunerated blood donors. The ma
jority of participants (2442, 63 %), were aware of the presence of pa
tients who regularly needed blood transfusion.

5.6. COVID-19 CP
When asked about whether they had suspected or confirmed COVID19, 36 participants chose an affirmative answer, and 26 of these re
ported full recovery. Most of the individuals who recovered (20, 77 %)
were interested in donating CP. Awareness among all participants about
the use of CP in the treatment of other patients was high; with 2469
participants (64.3 %) being aware of CP and its uses.

5.3. Knowledge of COVID-19
The majority of participants (3598, 93.6 %) had general information
about COVID-19, and 3739 participants (97.3 %) had information about
its transmission. The most common source of information was social
media (80.8 %). Choices of participants are represented in Fig. 1.

6. Discussion
Understanding the awareness, knowledge and attitudes of potential
blood donors during emergency situations allows for better planning of
the resources needed to avoid blood shortages, and this was one of the
most important goals of this study conducted at a national level.
A convenience sampling approach was utilized in in this study.
Although all 13 regions of Saudi Arabia were represented, most re
sponses were received from Makkah and Riyadh regions, collectively
making up for around 78 % of the responses. The responses show that
participation was highest among health practitioners and individuals

5.4. Blood donation during the pandemic
Most of the participants (2321, 60.4 %) had concerns about about
getting infected with COVID-19 while donating blood during the
pandemic. The majority (1526) were worried about contact with other
blood donors, 1386 were concerned about getting into contact with
health practitioners, 1069 had concerns about going to donation centers

Fig. 1. Methods used by participants to receive information.
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Fig. 2. Concerns that prevent participants from donating blood.

with history or interest in blood donation. The high percentage of re
sponses from males (75 %) also support the idea that the sample rep
resented “potential blood donors”, as males constitute more than 90 % of
blood donors in KSA [12]. This is further illustrated through the fact that
many of the participants knew their blood group unlike other studies
[13].
The most common reported blood group among participants was O+
(47 %), which is the blood group of the highest demand in Saudi Arabia
(reference about blood group distribution in Saudi Arabia), also shared
by 37 % of the world’s population has the same most common blood
group [14]. In this study; only 12 participants (0.31 %) had the ABblood group. This is also in the same line with other studies that indi
cated this blood group as the least common one, with only 1 % of the
population [14].
The study revealed that the general attitude of the participants to
wards blood donation was mostly positive especially for males. In a
previous study conducted in Ethiopia in 2019, most of the members had
a general negative attitude towards blood donation [15]. In another
study from Nigeria, only a few of the participants indicated that they
would be interested in becoming voluntary donors [16]. And in a study
conducted at a public university in West Malaysia (62.4 %) agreed that
donating blood is pleasant and (49.5 %) think donating blood is a good
idea [17]. Since these studies were conducted before COVID-19
pandemic, it may be that the willingness of donors to donate blood
has decreased significantly during the surge of the outbreak.
A study [18] from Saudi Arabia showed that the population of Saudi
Arabia have a high potential for voluntary donation at the time of crisis.
It was reported that the inventory increased from 3 times in the Central
(Ministry of Health) Blood Bank to 7 times for King Khalid University
Hospital (KKUH) Blood Bank, and the total inventory of packed RBCs in
Riyadh increased about 4 times during the Gulf War [18]. The study
suggests that depending on voluntary non-remunerated donors for
expanding the donor pool requires proper planning backed by appro
priate legislation to integrate donor recruitment activity, targeting a
specific total donor input to cover the needs for blood and its derivatives.
Most of the participants indicated the interest in donating blood, but
34 % of them never donated before. Our study did not elaborate on the
reasons, and whether the participant is not interested in donating
because of a health condition that prevents them from donating is un
clear. However, it is recognized that the number of voluntary donors in
Saudi Arabia is still below the benchmark [19] in the same time, the fact
that 1882 of blood donors (79.6 %) had donated blood more than once
shows a good rate of donor retention. More strategies should be put in
place to educate and inform people about the recommended frequency
of blood donation. People also need more information about the need for
blood and the role they could play in saving the lives of others. The fact
that 35 % of participants did not recognize that many patients require
blood transfusion on regular basis illustrates this knowledge gap. This is
a surprising finding among this group of participants from a country

with high prevalence of thalassemia and sickle cell disease.
This study shows that the knowledge of participants about COVID-19
and its modes of transmission were adequate. This is supported by
another survey-study of the general Saudi population [20]. Studies from
other countries show different results. Low levels of knowledge have
been attributed to the low levels of education in developing countries
and indicate the need for intensive educational interventions on a
community level [21,22].
Our survey revealed that people get information from social media,
television and radio, as well as from educational leaflets. Different
studies indicated that the major source of misinformation is social
media, and more measures should be put in place to ensure the infor
mation that is shared on social media regarding the disease is accurate
[8].
As expected, many participants had concerns about transmission of
the virus during the blood donation process. This is in line with many
studies, which indicated that most donors failed to donate blood during
infectious disease pandemics over fear of getting infected [4], [23].
The most common concern was getting infected from other donors in
the donation area. Most of the studies showed that donors who had no
information on the safety of blood donation choose to stay away from
donation centers, and those may be encouraged to present to donation
centers through reassurance and emphasis on safety measures imple
mented there [24,25].
Many participants in this study (65 %) felt that the best way to
donate blood during a pandemic would be within a blood donation
mobile vehicle close to donor’s residence. This option is expected to be
attractive to donors to minimize their worry about coming in contact
with many other donors or coming to the hospital, but definitely raises
many financial and logistical challenges for collection centers [26].
Our study revealed that most of the participants who had been
confirmed positive and recovered from the disease were willing to
donate CP to help patients still suffering from the illness. Although the
number of these potential CP donors in our study is small, it explains the
success in collection of CP from Saudi donors presented in a national
collaborative study [27].
Our study has a number of limitations. It was not possible to know
the number of individuals who received the survey, so it was not possible
to calculate the response rate. Although the study’s goal was to be
representative of the Saudi population, participants reflected “potential
blood donors”. Nonetheless the information collected will be very useful
for planning and implementation of measures targeting this specific
group of individuals.
7. Conclusion
In this survey-based study, participants had high interests in
donating blood with many of them being repeat donors. Knowledge
about COVID-19 and its transmission methods was adequate. Many
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donors indicated fear of donating blood secondary to concerns of con
tracting the infection. A number of solutions were presented and agreed
upon by various percentages of donors, including utilization of blood
donation mobiles and establishing collection centers out of hospital
buildings.
Building and maintaining trust between donors and collection cen
ters is essential to maintain an adequate and safe blood supply. This
requires adoption of international recommendations and guidelines for
infection control and maintenance of a safe and sufficient supply of
blood during pandemics.
Workers in blood collection centers must receive continuous edu
cation and up to date accurate information about the status of the
pandemic, which will allow them to perform their roles safely and raise
awareness among potential donors about safety of blood donation.
Blood collection centers are encouraged to communicate with donors
regarding the efforts put in place to minimize the risk to donors and staff.
Collaboration among collection centers and sharing experiences and
learned lessons is expected to help plan and manage current and future
crisis affecting the blood supply [28].
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