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Background: Human beings may face many circumstances, such as surgery, trauma, and
anemia, in which they could require an urgent blood transfusion. However, only a few studies
have examined people’s risk perception of blood transfusion. Therefore, this study aims to
evaluate the public’s risk perception of blood transfusion in Saudi Arabia, and to identify factors
associated with their risk perception.

Methods: Self-reported questionnaires on blood transfusion risk perception were distributed
to the public during a Saudi national festival in Riyadh. Data were analyzed using mean, SD,
Student’s #-test, and linear regression.

Results: The overall percentage mean scorexSD of risk perception was 59.8+16.1. Male par-
ticipants were significantly more likely to perceive blood transfusion negatively, both in terms of
the dread/severity domain (/=—0.23, p=0.003) and their overall risk perception score (f=—0.17,
p=0.028). Older participants were considerably more likely to have a more negative perception
($=0.12, p=0.041) of the benefits of blood transfusion compared with younger participants.
Study participants who received blood in the past had a significantly better perception (f=—0.13,
p=0.029) of the benefits of transfusion. Additionally, participants who had previously donated
blood had a considerably more positive perception in the dread/severity domain (f=—0.18,
p=0.017) and their overall score (f=—0.15, p=0.045).

Conclusion: Saudi males are more likely to perceive blood transfusion as a high-risk procedure.
Similarly, older Saudis will probably have a more negative perception of the benefits of blood
transfusion. Previous recipients and donors will likely have a better perception of the benefits
of blood transfusion and a more positive overall risk perception.
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Introduction

Blood is a vital fluid in our bodies and is mainly composed of red blood cells (RBCs),
white blood cells (WBCs), clotting factors, platelets, and plasma. Each of these compo-
nents performs important functions. For example, RBCs are responsible for transporting
oxygen from the lungs to the billions of cells in the body, and then carrying back carbon
dioxide to the lungs to be expelled out of the body. Meanwhile, WBCs are part of the
immune system and help detect and defend our bodies against foreign substances and
diseases, whereas platelets and clotting factors are responsible for stopping bleeding.
As the fluid component of the blood, the plasma helps transport the other components
of the blood, nutrients, hormones, electrolytes, and proteins, to the organs and cells
throughout the body that need them. Plasma also transports the waste products of the
cells to the lungs, kidneys, and digestive system, from which they can be expelled
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from the body. In addition to the functions listed above, the
blood serves as a regulatory mechanism for the body’s pH
and temperature. Consequently, a deficiency in one or all of
these components can be life-threatening.

Human beings can face various situations in which they
may require urgent blood for either whole blood or a specific
blood component in order to save their lives. Such incidences
include, but are not limited to, surgery, serious accidents, civil
and military wars, terrorist acts, and earthquake tragedies.
Other pathological situations such as anemia or sickle cell
anemia, and particular treatment protocols, such as those used
in cancer treatment, may require blood transfusion.! Regard-
less of the ongoing attempts over the last seven decades to
develop blood substitutes,’> human blood donations remain
the only source of blood components.*

Therefore, maintaining an adequate and safe blood supply
in national blood banks should be an integral component of
every country’s national health care policy, as recommended
by the World Health Organization (WHO).” However, this
objective is usually challenged by the number of voluntary
donations, which may increase and decrease, depending on
the season and/or due to an increase in demand.' Another
reason for the decline in donations, according to Al-Drees,'
is the strictness of the screening guidelines, which may
minimize the number of people eligible to donate blood.
Many studies conducted in the literature in both developed
and developing countries, including Saudi Arabia, have
thus examined people’s knowledge and attitudes regarding
blood donations.!® !> Most of these studies have attributed
the decline in the number of blood donations to insufficient
knowledge, misconceptions, lack of time, negative attitudes,
and fears of blood donation procedure.

However, a few studies have examined people’s risk
perceptions of blood transfusions, particularly in Saudi
Arabia. This issue has become even more important
after a series of incidences related to the transfusion of
contaminated blood to patients in Saudi Arabia, in which
human immunodeficiency virus (HIV)-infected blood was
transmitted to a young Saudi girl in the southern region of
Saudi Arabia.® Blood transfusions are generally regarded as
a safe procedure due to the strict national and international
screening guidelines recommended by the WHO.!* This
incident as well as the others may have contributed to an
increase in anxiety levels among the Saudi public regarding
the risks associated with blood transfusions and a reduction
in people’s level of trust in blood banks. The incident may
also give rise to psychological challenges for current and
potential blood recipients and their families. Thus, the aim

of this study was to evaluate the public’s risk perception of
blood transfusion in Saudi Arabia.

Materials and methods

Population and sampling

This study targets the public Saudis in Riyadh city. Conve-
nience sampling was used to select the participants for this
study. Eligible participants were adult (=18 years of age)
Saudi nationals living in Riyadh City who had no mental
impairments. The research team approached potential par-
ticipants at a national festival for heritage and culture that
always takes place in Riyadh city every year and lasts for 2
weeks. This important national occasion attracts people from
all over the Kingdom of Saudi Arabia and beyond from dif-
ferent socioeconomic levels.

The sample size was calculated using a sample calculation
formula. One study reported that 46.6% of its participants
gave a moderate to high response to perceiving blood transfu-
sion as a risk to self or family,'* while another study noted that
57% perceived blood transfusion as risk for blood transmitted
diseases.!> Assuming an expected self-reported perceived
risk of blood transfusion of 57% among this national festival
visitors with a 95% confidence limit (z=1.96), and a margin
of error 5.5%, the estimated sample size for this study is
311. Participants were informed that their participation in
the study is anonymous and on a voluntary basis.

Data collection

Instrument

Data were collected using a risk perception of blood trans-
fusion scale, which is a subset of a larger risk perception
questionnaire, which is a tool composed of a number of
hazards.'s Risk perception of a blood transfusion scale is
rated on a 7-point Likert scale with respect to a group of
qualitative characteristics, such as overall riskiness, the extent
of worry, dread, the benefits provided, the degree to which
the risks are known to those exposed, the degree to which
the risks are understood by scientists, the likelihood of fatal
consequences, the degree to which exposure to the hazard
is voluntary, the amount of control an average person has
over the risk, and the extent to which future generations are
threatened by the risk.!¢ To better quantify the degree of this
risk, the statements were categorized into three domains: the
dread and severity of this risk, the knowledge and control of
this risk, and the benefit of blood transfusion as perceived
by the participants. The responses to the statements were
converted to scores, and the percentage mean score (PMS)
was determined for each domain.
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The tool underwent a series of tests to ensure its cross cul-
tural validity and reliability for use in an Arabic community.
It was translated into Arabic and then back into English, with
minimal variations observed. An expert in the social sciences
evaluated the statements to ensure the appropriateness of the
wording, as well as the readability, clarity, and relevance to
the context. Six participants were approached for pilot testing,
and their subjective comments were taken into consideration.

Procedure

The research team approached people in the Janadriyah
Festival (The National Festival for Heritage and Culture)
and invited them to participate in the study. The purpose,
procedure, and benefits of the study were explained to them.
For those who have agreed to participate, informed consent
and study questionnaire were given to them to be signed and
filled out. In order to maintain the anonymity of participants,
they were asked to insert the questionnaire into a collection
envelop. Ethical clearance and approval to conduct this study
were obtained from the Institutional Review Board at the
Ministry of National Guard-Health Affairs.

Theory/calculation

The data were analyzed using the Statistics Package for the
Social Sciences for Windows, Version 21. The raw data were
processed in accordance with the best practices for raw data
management to identify any inaccuracies or incompleteness
before statistical analysis. A descriptive analysis was carried
out to summarize the sample demographic characteristics.
Categorical variables (gender, educational level, age group,
blood reception, and blood donation) were reported in terms
of frequency and percentage. The PMS of the three domains
was presented in arithmetic means and SD. Normality tests,
using the skewness coefficient, indicated that the dread/
severity domain, the knowledge/control domain, and the
overall score were normally distributed; thus, the Student’s
t-test was used as a test of significance. Whereas, the data
in the benefit domain were not normally distributed; thus,
a Mann—Whitney test was used as a test of significance. A
series of linear regression models was constructed to iden-
tify factors significantly associated with each of the three
domains and the overall score. The level of significance was
set at p-value <0.05.

Results

Sample characteristics
The sample in this study was composed of 312 eligible
study participants, of which 101 (32.4%) were males and

211 (67.6%) were females. On average, participants were
32.5£10.7 years; 152 (48.7%) were <30 years and 160
(51.3%) were 230 years. A little more than half the partici-
pants (n=158, 50.6%) had a university level education. The
study data indicated that only 24 (7.7%) of the participants
reported “ever” receiving a blood transfusion and 84 (26.9%)
reported “ever” donating blood, as shown in Table 1.

Blood transfusion risk scale analysis

The PMS for the 10 individual statements ranged from
45.4+28.2 to 79.8+25.2 as indicated in Table 2. The overall
PMS of the perceived risk was 59.8+16.1. The number of
participants who reported blood transfusions to be a high-
risk process was 101 (32.3%), while 83 (26.6%) were very
worried about this risk if they had to receive blood, and 85
(27.3%) were extremely afraid of this risk. When questioned
if a blood transfusion leads to illness or disease, how likely
its consequences are to be fatal, 112 (35.9%) were certain
they would be fatal. The dread and severity PMS was the
lowest with 57.8424.3. On the other hand, there were 217
(69.6%) participants who responded neutrally to the fact that
the risks of blood transfusion are known to blood recipients,
while 145 (46.5%) believed that the risks of blood transfu-
sion are fully understood by scientists. Neutral responses
were observed among 182 (58.4%) participants who thought
receiving a blood transfusion to be voluntary. There were 68
(21.8%) participants who believed that an average person
has no control over the risks of blood transfusion, whereas
46 (14.7%) perceived a complete control over the risks. Of
the participants, 73 (23.4%) viewed blood transfusion as a

Table | Study sample’s characteristics

Journal of Blood Medicine 2018:9

Variables Frequency n (%)
312 (100.0)

Gender

Male 101 (32.4)

Female 211 (67.6)
Age category (years)

<30 152 (48.7)

=30 160 (51.3)

Mean + SD 32.5%10.7
Education level

School 154 (49.4)

University 158 (50.6)
Received blood

No 288 (92.3)

Yes 24 (7.7)
Donated blood

No 228 (73.1)

Yes 84 (26.9)
Note: n, frequency.
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Table 2 Frequency distribution of responses to the 10-item risk statements

Blood transfusion risk score n (%) Percentage
mean score
x *SD
Scale | 2 3 4 6 7
| How risky is receiving a blood transfusion?
Not risky 2787)  16(5.1)  33(106) 67215 68(21.8) 41 (13.1) 60(192) ERTCHENRSOMIINS9.8-29.9
2 If you were to receive a blood transfusion, how worried would you be about the
risk?
Not worried 24(77)  33(106) 55(17.6) 71(228) 46(147) 19(61) 64205 ERCHEYINOMCINNS44+31.0
3 Is this a risk that you dread, on a gut level?
Not dreaded 35(112) 34(10.9) 55(17.6) 65(208) 38(122) 23(74) 62(199) [ERICHEyIGICadcaiil>2.2+32.6
4 To what degree does blood transfusion provide important benefits?
Litle or nobenefit 11 (35) 8(26)  17(54) 49(157) 54(173) 50(160) 123(39.4) [FpCHGRCBENCHtRIN’4 4+27.4
5 To what extent are the risks of blood transfusion known to people who received
blood transfusion?
Risks not known 1961) 16(.1) 58(186) 102(327) 57(183) 17(54) 43(138) REKNCIRNCWIIINS3 9-26.5
6 To what extent are the risks of blood transfusion understood by scientists?
Risksnotunderstood 7 (22)  6(1.9)  16(.1) 30(9.6)  44(141) 64(205) 145(46.5) RiSkSMNUCISCOOUN79 58+25.2
7 If a blood transfusion leads to illness or disease, how likely are the consequences to
be fatal?
Will not be fatal 14(45) 826  32(103) 77(247) 69 (2l) 43(138) 69(22.1) |EETEANNCIBCHANG+.5+27.0
8 To what extent is receiving a blood transfusion voluntary?
Involuntary 35(112) 21(67) 38(122) 83(266) 61 (196) 21(67) 53(17.0) VORI 1+30.5
9 How much control does an average person have over the risk?
No control at all 43(138) 25(80) 62(19.9) 102(327) 34(109) 17(54) 29(93)  [COMpIEtEICONUOIL S 4+28.2
10 To what extent are future generations threatened by this risk?
Not threatened 25(8.0) 14(45) 45(144) 88(282) 67 (21.5) 27(87) 46 (147) _w

serious threat to future generations. The PMS of the knowl-
edge/control domain was 58.3+18.2. Finally, 173 (45.4%)
participants believed that blood transfusions have important
benefits, with a PMS for the benefit domain of 59.8£16.1.

Factors associated with blood transfusion

risks

Initial bivariate analyses showed that male participants
(PMS=77.2431.2) were more likely to negatively perceive
blood transfusion as a beneficial procedure compared with
female participants (PMS=73.1+25.4). It also showed that
older participants were more likely to have a more nega-
tive perception of blood transfusion on the dread/severity
domain (PMS=49.4%29.3), the knowledge/control domain
(60.5120.6), and the overall score (61.5£18.6) compared
with the younger participants (54.1£22.7, 56.2+15.2, and
57.5£12.9, respectively). Table 3 provides details on the
comparative analysis of the blood transfusion risk scale and
sample demographics.

A series of linear regression models were constructed
by adjusting for each of three risk domains and controlling
for all possible confounders to identify factors significantly
associated with each domain. Male participants were indeed

significantly more likely to negatively perceive blood transfu-
sion on the dread/severity domain (f=—0.23, p=0.003) and the
=—0.17, p=0.028) compared
with female study participants. Older participants were

overall risk perception score

significantly more likely to have a more negative perception
($=0.12, p=0.041) toward the benefits of blood transfusion
compared with younger participants.

Study participants who received blood in the past had a
=—0.13, p=0.029) toward
the benefits of blood transfusion compared with those who

significantly better perception

did not. Finally, study participants who have donated blood
in the past had a significantly more positive perception on
the dread/severity domain (f=—0.18, p=0.017) and overall
score (f=—0.15, p=0.045) compared with those who actually
donated blood in the past. No significantly associated factors
were observed on the knowledge/control domain. Table 4
illustrates in detail the factors significantly associated with
the risk of blood transfusion domains.

Discussion

The findings of our study indicated that 32.3% of the par-
ticipants perceived blood transfusions as a high-risk process;
a perception that was congruent with the findings of other
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Table 3 The perceived risks of blood transfusion domains across the sample characteristics

Items Dread and severity, Knowledge and Benefit, x £ SD Overall, x * SD
x *SD control, x * SD
57.8124.3 58.3%18.2 74.4127.4 59.8%16.1
Gender
Male 61.9£30.0 57.5£22.8 77.2£31.2 61.0£20.6
Female 55.8121.0 58.7£15.5 73.1£25.4 587134
t=1.84, p=0.068 t=—0.47, p=0.638 z=-2.42, p=0.015* t=1.005, p=0.316
Age category (years)
<30 54.1+22.7 56.2£15.2 75.3£25.6 57.5£12.9
=30 61.6+25.5 60.5+20.6 73.5£29.2 61.5£18.6
t=—2.71, p=0.007* t=—2.100, p=0.037* z=—0.10, p=0.919 t=—2.20, p=0.028*
Education level
School 55.9+22.9 57.8%18.2 73.9£27.8 584+154
University 59.6+25.6 58.8£18.2 74.9£27.0 60.5+16.7
t=—1.35, p=0.177 t=—0.52, p=0.604 z=—0.27, p=0.784 t=—1.16, p=0.245
Received blood
Yes 58.7£29.9 56.4+20.9 63.9+36.7 57.2+20.8
No 57.7+23.9 58.5£17.9 75.3£26.4 59.6£15.6
t=0.19, p=0.847 t=—0.53, p=0.598 z=—1.26, p=0.209 t=—0.71, p=0.479
Donated blood
Yes 57.3£28.6 57.3£22.5 76.0£31.1 58.6£19.9
No 57.9+£22.6 58.7£16.3 73.8+25.9 59.8+14.5
t=—0.165, p=0.869 t=—0.493, p=0.623 z=1.49, p=0.135 t=—0.524, p=0.601
Note: Student’s t-test. *Statistically significant at p<0.05.
Table 4 Factors associated with the perceived risks of blood transfusion
Exposures Dread and severity Knowledge and control Benefit Total
Beta (t) Beta (t) Beta (t) Beta (t)
Outcomes p-value p-value p-value p-value
Gender —0.23 (-2.96) 0.03 (0.35) —0.13 (-1.64) —0.17 (-2.20)
Female vs. Male p=0.003* p=0.726 p=0.103 p=0.028*
Age (years) —0.09 (—1.60) —-0.10 (-1.71) 0.12 (2.05) —0.06 (-0.97)
p=0.110 p=0.088 p=0.041* p=0.331
Education 0.08 (1.53) 0.01 (0.19) 0.06 (0.97) 0.08 (1.38)
University vs. School p=0.127 p=0.852 p=0.333 p=0.168
Received blood —0.002 (-0.04) —0.03 (-0.46) —0.13 (-2.19) —0.05 (-0.82)
Yes vs. No p=0.972 p=0.644 b=0.029* p=0.415
Donated blood —0.18 (-2.39) —0.03 (-3.42) —0.01 (-0.15) —0.15 (2.01)
Yes vs. No p=0.017%* p=0.732 p=0.882 p=0.045*

Notes: Student’s t-test. *Statistically significant at p<0.05; Beta, coefficient of determination.

published studies.'”!'® For example, a national study about
the public’s risk perception of blood transfusion found that
46.6% of the participants reported a moderate to high risk
score for blood transfusion.!* Interestingly, male participants
in our study were more likely to perceive blood transfusion
as a risky procedure than females, which contradicted find-
ings from previous studies.'”?° Studies showed that a higher
percentage of perceived risk of blood transfusion is usually
reported by females.?! This might be due to the fact that the
current study questioned the general perception of blood
transfusion, while the other cited studies focused on donation

only. Generally, many factors can contribute to people’s risk
perception of blood transfusion, including emotional, psy-
chological, and scientific factors.?

This study also found that older participants (>30 years)
were more likely to perceive blood transfusion as a risky pro-
cedure when compared with younger adults (<30 years). After
adjusting for all possible confounders, older participants had
a significantly worse perception of blood transfusion as a
beneficial procedure compared with younger participants. A
one unit increase in age was associated with a 0.12 increase in
the perception of risk scores reported for the benefit domain.

Journal of Blood Medicine 2018:9
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The findings of this study were similar to the outcomes of
other studies which found that adults’ perceptions of the risks
associated with blood transfusion increased with age.?!23%4
One study compared the variation in the perception of blood
transfusion safety across 26 European countries. It found that
women, in older age categories, who are less well educated,
and lower income participants, perceived blood transfusion
as a riskier procedure compared with other groups.?® The
reasons why older adults have a higher risk perception of
transfusion remains unclear. However, one explanation may
be that age in general influences risk-taking behavior in terms
of health; individuals take fewer risks with their health as they
get older.” Additionally, knowledge of health-related matters
is usually higher among older adults compared with younger
adults, given that they are more likely to attend screening
health checkups and actively seek advice for health problems
or health education to prevent illness.?>?¢

We would also argue here that people conceptualize health
and safety risks differently, particularly when it comes to the
perceptions of laypeople vs. those of experts.?” Experts (e.g.,
health care providers) use their educated explanatory lens as
they tend to evaluate risks on the basis of probability assess-
ments and annual fatalities, whereas laypeople tend to judge
risks on the basis of risk attributes, such as catastrophic poten-
tial, threat to future generations, perceived benefits, familiar-
ity, level of knowledge, and so forth.?” Culture can also play
a role in health and safety risk perception. As Almutairi and
Rodney argue, people’s cultural heritage can shape the way
they conceptualize health, illness, and suffering.?® It also
influences how people attach meanings to things. Therefore,
“risk perception” is a complex, multidimensional concept,
which involves both cognitive and affective assessments of
a given hazard, along with other psychological principles,
worldviews, and trust.?!?’

Exposure to daily life events, which shape one’s per-
ceptions, and easy access to social media, which is full of
exaggerated and unreliable stories, can inflate people’s risk
perception. Incidences and stories of infectious diseases that
can be transmitted through blood have generated feelings of
dread and fear; hence, blood transfusion has been perceived
to have higher risks compared with other medical proce-
dures.?!2 Recent studies have indicated that the negative
images associated with blood in general have even influ-
enced people’s perceptions of blood donation. For instance,
a community-based study about public awareness of blood
donation conducted in Riyadh, Saudi Arabia, showed that
14.6% of the participants did not donate blood because of the
fear of infection.® The percentage was even higher among a

sample of university students in Saudi Arabia: 26% reported
that the fear of infections, such as HIV or hepatitis, was the
reason they did not donate blood.?

Regardless of the fears of blood transfusion and donation
among the public, our study’s findings indicated that people
believe in the importance and benefits of blood transfusions.
Such a perception was observed in many studies, which
showed that the public considered blood transfusion to be
“most beneficial”, even in comparison to the other nine
hazards.'® The study conducted by Gader et al, which exam-
ined attitudes toward blood donation in Saudi Arabia, found
that 99% of respondents showed a positive attitude toward
blood donation and stressed its importance to patients.'” Inter-
estingly, people’s belief in the benefits of blood transfusion
did not help lessen their fears. This can be explained by what
was suggested by Adlan the word “donation” is translated
into an Arabic phrase that indicates a charitable religious
action.’® Saudis, in general, like to be perceived as pious*;
therefore, the majority of Saudis would have a positive atti-
tude toward donation; however, the reported perceptions of
blood transfusion risks remain.

Investigating how the public perceives the risk of blood
transfusions in Saudi Arabia is very important, as it can
aid health care providers and policy-makers in improving
the quality of care and services. Understanding patients’
perspectives in this regard can help providers assist patients
and their families during the decision-making process. Blood
transfusion is a medical necessity, rather than an elective
procedure, as blood is an irreplaceable physiological need.
Therefore, health care centers should promote blood transfu-
sion as a safe and vital procedure among the public through
the media and community awareness campaigns. This will
eventually improve donation rates and facilitate the process of
informed consent. For instance, if a patient requires a blood
transfusion, any misperception or fear of this procedure might
delay securing informed consent and providing treatment. As
indicated in the current study, older people tend to perceive
blood transfusion as a potential hazard. Thus, healthcare
centers need to focus on educating and assuring older people
of the benefits and standardized safety procedures associated
with blood transfusion, particularly because this age group is
more prone to illness than the younger generation.

Although the strength of our study is the fact that data
were collected at a national festival that attracts visitors from
all over the Kingdom of Saudi Arabia, a larger sample size
might confirm our findings and support their generalizability.
The study results might not be generalizable to other com-
munities with different sociocultural characteristics, such as
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the Saudi conservative community, which is pretty unique in
its religious and tribally bound sociocultural characteristics.
However, our findings can be compared to those from similar
settings, in particular, communities that might have reserva-
tions about blood transfusion. Another study is recommended
to further investigate the perception of blood transfusion
among those who have not donated or received blood as they
had a poorer perception in this study. These people might
have gained this misconception based on a family member’s
or a friend’s bad experience, which might make them wary
of donating or receiving blood in the future.

Conclusion

People often judge blood transfusion as a risky procedure
based on what they think they know, rather than what they
actually know. This is related to judgments of trustworthiness.
An increase in health-related knowledge may translate into
increased awareness of both the benefits and risks of differ-
ent health interventions, such as blood transfusion. However,
knowledge regarding blood safety does not necessarily reduce
risk perception. In fact, it could be argued that risk perception
may be elevated, even when the risk itself is acknowledged.
In general, Saudis are expected to report a poor perception
of blood transfusion. Saudi males are more likely to dread
blood transfusion as a high-risk procedure with potentially
severe consequences compared with Saudi females. Older
Saudis will probably experience a more negative perception
of the benefits of blood transfusion compared with younger
Saudis. Previous recipients of blood will likely have a better
perception of the benefits of blood transfusion than those
who have not received blood, while previous donors will
have a better perception of blood transfusion as a relatively
safe procedure than nondonors.
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