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Abstract
Introduction  Despite the existence of numerous blood donation centers globally, there remains a significant gap 
between the demand and supply of blood. In Ethiopia, replacement blood donation is more common than voluntary 
donation. The National Blood Bank of Ethiopia collects approximately 200,000 units of blood each year, while the 
daily requirement is 18,000 units. Donors’ knowledge and attitudes are vital for ensuring a steady blood supply. This 
systematic review and meta-analysis sought to evaluate the knowledge and attitudes of Ethiopian residents regarding 
blood donation and the factors influencing them.

Methods  Relevant research articles were identified through searches of various databases. Data extraction and 
organization were performed using Microsoft Excel, and the data were then analyzed using STATA/MP 17.0. A 
weighted inverse variance random-effects model with a 95% confidence interval was employed to pool the data. 
Heterogeneity was examined with the Galbraith plot and Cochrane I² statistics. To identify sources of heterogeneity, 
meta-regression, subgroup analysis, and sensitivity analysis were conducted. Publication bias was assessed using 
Egger’s test and managed with trim and fill analysis. The adjusted odds ratio was calculated to explore the relationship 
between knowledge and attitudes towards blood donation, with a significance threshold of p < 0.05.

Results  The pooled prevalence of favorable attitudes towards blood donation was 65.95%. Moderators such as study 
year (p = 0.72), publication year (p = 0.877), and sample size (p = 0.291) were not significant, indicating they did not 
contribute to heterogeneity. Studies from Northern Ethiopia reported the highest prevalence of favorable attitudes at 
69.95%, while research on healthcare workers also indicated a high proportion of favorable attitudes at 69.29%. There 
was a significant association between knowledge and attitudes towards blood donation (AOR = 2.03).

Conclusion  The pooled prevalence of favorable attitudes towards blood donation was 65.95%, with the highest 
levels observed in Northern Ethiopia and among healthcare workers. A significant association between knowledge 
and positive attitudes towards blood donation was found. To enhance attitudes towards blood donation, increasing 
public awareness and education about the importance and safety of donating blood is crucial.
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Introduction
Blood transfusion is very extremely important for cer-
tain populations, including pregnant women, anemic 
patients, trauma survivors, patients undergoing exten-
sive surgery, and people receiving cancer therapy [1]. 
Globally, the unbalance between blood donors and their 
demand is a major global public health concern [2]. Even 
if frequent blood donation campaigns, there is a signifi-
cant scarcity of blood exists to preserve the lives of mil-
lions [3]. To access a sufficient amount of blood, donors’ 
level of knowledge and attitude should be increased [4]. 
World Health Organization (WHO) encouraged blood 
donation to save the lives of patients. Especially, young 
people should donate blood because they constitute a 
significant proportion of the population and are relatively 
healthy, active, and self-motivated [1].

In the world, there are numerous blood donation cen-
ters. However, more than half of the blood was drawn 
from urban areas and high-income nations [5]. In the 
developed countries, most blood donors are voluntary 
and nonpaid. However, in low-income countries and 
rural residences, blood donors were donating only to 
their family members and friends [6]. In Ethiopia the 
percentage of volunteer blood donation ranges from 
13 to 97% [7, 8] and replacement type of blood dona-
tion encompasses from 1.7 to 78% [8, 9]. A total of 4224 
people donated blood and males constitute 98.7%. How-
ever, 98% of donors were replacement donors [10]. The 
National Blood Bank of Ethiopia collects nearly 200,000 
units of donor blood each year, but the country requires 
18,000 units of blood per day [11]. Globally, research has 
shown a positive correlation between favorable attitudes 
toward blood donation and the actual act of donating. 
Individuals who have positive attitudes are more likely to 
engage in regular blood donation compared to those with 
less favorable views. Positive attitudes and beliefs signifi-
cantly influence the likelihood of individuals participat-
ing in blood donation programs [12].

The level of knowledge and attitude toward blood 
donation plays a crucial role in getting adequate blood 
supply., and negative feelings about blood donation were 
more prevalent in low-income nations like Ethiopia [13]. 
In addition, low self-esteem, poor health status, and a 
lack of information had an impact on the level of attitude 
toward blood donation [14].

To ensure that blood supplies remain safe, sufficient, 
and sustainable nationwide, it is crucial to thoroughly 
investigate and address any potential barriers. Although 
there have been studies in Ethiopia on knowledge and 
attitudes toward blood donation, this systematic review 
and meta-analysis are vital for several reasons. Identify-
ing both barriers and facilitators can enhance recruit-
ment strategies, improve retention rates, inform policy 
and practice, meet public health needs, provide bench-
marks track progress, and guide future research. Overall, 
this study aims to develop a comprehensive understand-
ing of these factors, leading to more effective strategies 
for promoting blood donation and maintaining a stable 
blood supply. Therefore, this research is designed to 
explore Ethiopian residents’ knowledge and attitudes 
toward blood donation and their associated factors.

Method and materials
Reporting and registration protocol
A systematic review and meta-analysis were conducted 
to estimate the pooled prevalence of Ethiopian residents’ 
knowledge and attitude towards blood donation and its 
associated factors. The protocol for this manuscript was 
not registered in the PROSPERO database. The Preferred 
Reporting Items for Systematic Review and Meta-anal-
ysis (PRISMA) reporting guidelines are used in this sys-
tematic review and meta-analysis to report the findings 
(Table S1) [15].

Databases and search strategy
Several databases; PubMed/MEDLINE, HINARI, 
EMBASE, Scopus, Google Scholar, African Journals 
Online (AJOL), gray literature, and unpublished articles 
from the Ethiopian Universities repository were searched 
to find all the available articles. The authors searched 
the relevant articles conducted on Ethiopian residents’ 
knowledge and attitude towards blood donation and its 
associated factors from January 1st, 2010-June 30, 2024. 
The phrases “Attitude”, “blood donation”, “associated fac-
tors”, “determinant factors”, “prevalence”, and “Ethiopia” 
were used to search the available articles. The Boolean 
operators “AND” and “OR” were applied to connect the 
search terms (Table 1).

Screening and eligibility of the studies
All retrieved articles were exported into the “End-
Note reference software version 8 (Thomson Reuters, 

Table 1  Searches on different databases to find articles done 
on Ethiopian residents’ knowledge and attitude towards blood 
donation and its associated factors
Databases Searching terms Number 

of studies
MEDLINE/ 
PubMed

“Attitude” OR “blood donation” AND “as-
sociated factors” OR “determinant factors” 
OR “prevalence” AND “Ethiopia”

10,152

Google Scholar “Attitude” OR “blood donation” AND “as-
sociated factors” OR “determinant factors” 
OR “prevalence” AND “Ethiopia”

25,200

Other databases “Attitude” OR “blood donation” AND “as-
sociated factors” OR “determinant factors” 
OR “prevalence” AND “Ethiopia”

4

Total retrieved articles 35,356
Included studies 40
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Stamford, CT, USA) citation manager” to sort, clean, 
and remove possible duplications. Two authors (AG and 
BTA) independently reviewed and evaluated each study 
based on its relevance, title, and abstracts using prede-
termined inclusion criteria. Then, all authors (AG, BTA, 
TA, MG, GY, MB, and AW) carefully determined the eli-
gibility of each article. Both published and unpublished 
articles conducted on Ethiopian residents’ knowledge 
and attitude towards blood donation and its associated 
factors were included. All studies were measured using 
the Newcastle Ottawa Scale (NOS) assessment tool. 
Accordingly, those studies with an adequate sample size, 
a representative sample size, a minimal non-response 
rate, ascertainment of exposure, a correct statistical test, 
and a true assessment of outcome were included in the 
study. However, interventional studies, trials, systematic 
reviews and meta-analyses, narrative reviews, qualita-
tive studies, articles without full text after twice email-
ing the correspondence author, case reports, and policy 
statements were excluded. Any disagreement that arose 
amongst the authors during the process was settled via 
conversation.

Outcome measurement of the study
This systematic review and meta-analysis had one main 
outcome, which is the attitude of Ethiopian residents. It 
is measured as a favorable attitude and an unfavorable 
attitude. Those study participants who scored mean and 
above on attitude questions were considered to have 
favorable attitudes whereas respondents who scored 
below the mean were considered to have unfavorable 
attitudes.

Quality assessment
Two authors separately extract the findings on the extrac-
tion sheet, and a third author verifies it, to ensure the 
study’s quality. The Newcastle Ottawa Scale (NOS) was 
utilized to evaluate the attributes of every study [16]. The 
main evaluation criteria used to determine the quality 
of the studies were the sample’s representativeness, the 
study’s methodological quality, the study’s comparability, 
the measurement of exposure or risks, the evaluation of 
the study’s outcome, and statistical testing. Studies that 
had a score of at least seven out of ten were deemed to be 
of excellent quality and were incorporated into the final 
analysis. Each author evaluated the studies on their own 
to determine which ones should be taken into account 
and included in the analysis.

Data processing and analysis
In this systematic review and meta-analysis, the data were 
pooled using a weighted inverse variance random-effects 
model at 95%CI to examine the overall pooled prevalence 
of Ethiopian residents’ knowledge and attitude towards 

blood donation and its associated factors [17]. Microsoft 
Excel was used to extract and clean the data before being 
exported to STATA/MP 17.0 for analysis. The Cochrane 
Q test, the I2 with its related p-value, and the Galbraith 
plot were used to evaluate the studies’ heterogeneity [18]. 
To detect the source of heterogeneity, meta-regression, 
subgroup analysis, and sensitivity analysis were carried 
out. Furthermore, a funnel plot and Egger’s test were 
used to assess the possibility of publication bias [19]. 
To manage publication bias, a trim and fill analysis was 
employed. A log odds ratio was employed to ascertain the 
association between the resident’s knowledge and atti-
tude towards blood donation. Finally, a P-value less than 
0.05 was deemed statistically significant.

Result
In this study, a total of 35,356 articles were gathered from 
various databases. Of these, 19,876 were discarded due 
to duplication. Additionally, 9,235 articles were excluded 
after evaluating their titles and abstracts. Another 12 
articles were removed because the full text was inacces-
sible. Moreover, 6,193 articles were excluded for reasons 
such as irrelevance, lack of reported outcomes of interest, 
and failure to meet the inclusion criteria. Ultimately, 40 
articles were included in the final analysis (Fig. 1).

Characteristics of the studies and study participants
In this study, 40 research articles with a total of 17,035 
study participants conducted until June 2024 were 
included. Of these studies, 16 were carried out in the 
Central region of Ethiopia [3, 7, 20–33], 17 in Northern 
Ethiopia [11, 34–48], and seven were done in Southern 
Ethiopia [8, 49–54]. Of all articles, 14 were done among 
all adult populations, 4 in civil servants, 7 in health care 
workers, 6 in health science students, and 9 in all students 
other than health science students. Thirteen studies used 
a face-to-face interview whereas, 27 used self-admin-
istered questioners. All articles were cross-sectional in 
design and the sample size ranged from 15 to 845. The 
design of all articles is cross-sectional (Table 2).

Meta-analysis
Pooled prevalence of favorable attitude
The overall pooled prevalence of favorable attitudes 
toward blood donation among potential blood donors in 
Ethiopia was 65.95% (95% CI: 61.01–70.90) (Fig. 2).

Heterogeneity and publication bias
The asymmetrical distribution of the included articles 
was visible in the funnel plot, and Egger’s test revealed 
a statistically significant result (p = 0.006), indicating the 
possibility of publication bias (Fig. 3A). To manage pub-
lication bias, a trim and fill analysis was done resulting in 
a bias-adjusted prevalence of favorable attitudes towards 
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blood donation (Fig. 3B). Visual examination of the Gal-
braith plot reveals significant high heterogeneity among 
the included studies (I2 98.29%, p < 0.001) (Fig. 4).

Measures to detect sources of heterogeneity
In this study, meta-regression, subgroup analysis, and 
sensitivity analysis were conducted to identify potential 
sources of heterogeneity. Meta-regression was performed 
considering the moderators: study year, publication year, 
and sample size. The results showed that the study year 
(p = 0.72), publication year (p = 0.877), and sample size 
(p = 0.291) were not significant, suggesting they were not 
sources of heterogeneity. Subgroup analysis was also con-
ducted based on region, type of study population, and 
data collection method. Studies from Northern Ethiopia 
reported the highest favorable attitude at 69.95% (95% 

CI: 62.13, 77.78). Research on healthcare workers also 
showed a high proportion of favorable attitudes towards 
blood donation at 69.29% (95% CI: 60.02, 77.65). Addi-
tionally, studies using self-administered questionnaires 
had a higher prevalence of favorable attitudes compared 
to those using face-to-face interviews (Table  3). Sen-
sitivity analysis was performed using a leave-one-out 
approach with the random-effects model, revealing that 
all estimates fell within the overall 95% confidence inter-
val (61.01–70.90), indicating no influential study.

Knowledge and general feeling of residents towards blood 
donation
In Ethiopia, 50.66% (95% CI 27.45–73.02) of residents 
did not know their blood group. Of all residents, 64.51% 
(95% CI 54.08–74.95) understand that voluntary blood 

Fig. 1  Flow chart of selection for systematic review and meta-analysis on Ethiopian residents’ knowledge and attitude towards blood donation and its 
associated factors
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donation is the best type of blood donation practice. 
However, 27.96% (95% CI 15.97–39.94) think that a 
replacement type of blood donation is necessary. Fur-
thermore, 10.17% (95% CI 4.18–16.16) of participants 
believe that blood donation must be paid. Amongst the 
study participants, 41.53% (95% CI 31.03–52.03) think 
that risk will happen following blood donation. More 
than three-fourths: 75.91% (95% CI 69.48–82.34) of par-
ticipants were willing to donate in the future and 78.06% 
(95% CI 68.48–87.64) motivates others to donate blood. 
However, 4.34% (95% CI 2.69–5.98) of residents had bad 
feelings about blood donation.

Factors associated with attitude towards blood donation in 
Ethiopia
The level of knowledge and attitude toward blood dona-
tion were significantly associated. Thus, study partici-
pants who had good knowledge about blood donation 
were 2.03 times more likely to have a favorable atti-
tude towards blood donation than their counterparts 
(AOR = 2.03; 95% CI: 1.87–2.20) (Fig. 5).

Discussion
The overall pooled prevalence of favorable attitudes 
toward blood donation among potential blood donors in 
Ethiopia was 65.95% (95% CI: 61.01–70.90). This is lower 
than studies from the Kingdom of Saudi Arabia (99%) 
[55], Nigeria (81.6%) [56], Iran (98%) [57], and Saudi Ara-
bia (78.6%) [58]. This disparity may arise from the differ-
ent contexts in which the studies were conducted. The 
current research is being undertaken in a low-income 
country where many participants have limited access to 
media and other information sources about blood dona-
tion. In contrast, previous studies have focused on a 
range of motivational factors and were conducted among 
healthcare professionals and urban residents who likely 
have greater access to information and resources. In low-
income countries, the restricted availability of healthcare 
and educational resources can significantly influence 
awareness and attitudes towards blood donation. Cul-
tural norms and beliefs regarding blood donation can 
also vary considerably, affecting individuals’ willingness 
to participate. Moreover, the presence and effectiveness 
of blood donation programs and facilities play a crucial 
role in shaping donation rates. Inadequate infrastructure 
and less effective programs in low-income settings may 
further hinder blood donation efforts, contributing to the 
observed disparities [59].

The research conducted in Northern Ethiopia showed 
the most positive attitude toward blood donation, with 
a notably high percentage of favorable responses. This 
discrepancy can be attributed to a range of factors, 
including cultural, socioeconomic, educational, and 
infrastructural differences. In Northern Ethiopia, there A
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may be greater access to educational opportunities, 
which could enhance awareness about blood donation 
and foster a more positive attitude towards it. Improved 
educational resources in this region might lead to bet-
ter understanding and knowledge about the importance 
of blood donation, thereby increasing willingness to 
participate. Additionally, other factors such as cultural 

attitudes, socioeconomic conditions, and the availability 
of infrastructure supporting blood donation efforts may 
also play significant roles in shaping these attitudes.

Research involving healthcare workers also indicated 
a high level of positive attitudes toward blood donation, 
with a substantial majority expressing favorable views. 
Healthcare providers possess a heightened awareness of 

Fig. 2  Frost plot on the pooled prevalence of favorable attitudes toward blood donation among potential blood donors in Ethiopia
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the crucial role blood plays in a wide range of medical 
procedures and emergencies. They recognize that blood 
transfusions are vital for saving lives, whether in critical 
surgeries, trauma care, or managing chronic conditions. 
This understanding underscores their professional and 
ethical dedication to patient care, which naturally leads to 
a supportive and proactive stance toward blood donation. 
Their commitment extends beyond clinical responsibili-
ties; it encompasses a broader recognition of the impor-
tance of maintaining a stable and adequate blood supply. 
Consequently, healthcare professionals are often moti-
vated to advocate for and participate in blood donation 

initiatives, driven by their commitment to improving 
patient outcomes and ensuring that life-saving resources 
are readily available [60].

In Ethiopia, a significant portion of the population 
is unaware of their blood type. This issue is particularly 
pronounced in rural areas, where access to healthcare 
services is often limited. In many regions, there is a gen-
eral lack of awareness about the critical importance of 
knowing one’s blood type. This lack of awareness can lead 
to fewer opportunities for individuals to undergo blood 
testing, as there may be insufficient resources or informa-
tion available to encourage such practices. The limited 

Fig. 3  A Funnel plot with 95% confidence limits on Ethiopian residents’ knowledge and attitude towards blood donation and its associated factors. B: 
Filled funnel plot with pseudo 95% confidence limits on Ethiopian residents’ knowledge and attitude towards blood donation and its associated factors
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healthcare infrastructure and educational outreach con-
tribute to the challenge, making it difficult for many resi-
dents to obtain this basic yet vital information [61]. A 
significant portion of residents believe that replacement-
type blood donation is crucial, which could be attrib-
uted to a lack of widespread public awareness about the 
importance of regular blood donations. Many people 
might not fully grasp the necessity of consistent blood 
donation unless they or someone close to them is directly 
impacted by a medical emergency. In some cultural con-
texts, blood donation may be perceived as essential only 
when a family member or friend requires it. Additionally, 

a small fraction of residents express negative sentiments 
toward blood donation, likely stemming from insufficient 
understanding of its benefits and critical role in health-
care [62].

Residents’ understanding of blood donation signifi-
cantly influences their attitudes toward it. Those with 
a higher level of knowledge about blood donation are 
considerably more likely to hold a positive view of the 
practice. This increased awareness stems from a deeper 
recognition of the essential role blood plays in medical 
treatments and emergencies. Knowledgeable individu-
als appreciate that donating blood is a critical, life-saving 
act that supports the health and recovery of others. They 
are also more informed about the safety procedures and 
standards associated with blood donation, which further 
reinforces their positive attitude. This comprehensive 
understanding helps to demystify the donation process 
and instills confidence, making these individuals more 
inclined to view blood donation favorably and participate 
in it [63].

Strengths and limitations of the study
The study demonstrated several notable strengths, such 
as an extensive literature review concentrating on a par-
ticular population and health condition. It employed 
rigorous statistical methods for analyzing pooled data, 
including detailed meta-regression and subgroup analy-
ses to uncover sources of variability. Additionally, the 
study addressed potential publication bias through trim 
and fill analysis. Nevertheless, the study also encountered 
certain limitations. One significant issue was the con-
siderable variability among the included studies, which 
might impact the reliability of the combined results. 
The relatively small number of studies conducted within 
Ethiopia also limits the generalizability of the findings 
to other contexts. Moreover, the absence of a registered 
protocol in PROSPERO, a common practice for system-
atic reviews, was another drawback.

Conclusion
Approximately one-third of the participants exhibited 
a negative attitude toward blood donation, and there 
were notable regional differences in both knowledge 
and attitudes regarding blood donation. Additionally, 
the attitudes toward blood donation varied consider-
ably within the study population. The level of knowledge 
possessed by residents was found to be a strong deter-
minant of their attitude toward blood donation, indicat-
ing that a higher understanding of the importance and 
process of blood donation often correlated with a more 
positive attitude. This underscores the importance of 
enhancing educational efforts to improve attitudes and 
potentially increase participation in blood donation ini-
tiatives. Therefore, a multifaceted approach is essential. 

Table 3  Sub-group analysis on the pooled prevalence of 
favorable attitude towards blood donation among potential 
blood donors in Ethiopia
Valuables Classifications Studies Prevalence 

(95%CI)
I2 
(%)

P-
value

Region Northern 
Ethiopia

16 69.95 
(62.13,77.78)

98.55 < 0.001

Southern 
Ethiopia

7 66.96 
(53.21,80.71)

98.58 < 0.001

Central Ethiopia 17 61.30 
(54.44,68.16)

97.52 < 0.001

Study 
population

Health care 
workers

7 69.29 
(60.02,77.65)

97.07 < 0.001

All students 
other than 
health science 
students

9 62.25 
(53.06,73.45)

99.26 < 0.001

All adult 
population

14 64.82 
(54.40,75.23)

99.17 < 0.001

Civil servants 4 60.77 
(58.29,63.24)

96.22 < 0.001

Health science 
students

6 68.35 
(53.94,82.76)

98.64 < 0.001

Method 
of data 
collection

Face to face 
interview

13 64.06 
(52.93,75.19)

99.26 < 0.001

Self-adminis-
tered

24 66.83 
(61.72,71.94)

97.04 < 0.001

Fig. 4  Galbraith plot on Ethiopian residents’ knowledge and attitude to-
wards blood donation and its associated factors
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Increasing public awareness through targeted educa-
tional campaigns can help dispel myths and highlight the 
critical importance of blood donation in saving lives. 
Implementing community outreach programs and engag-
ing with local influencers or healthcare professionals can 
foster trust and encourage positive attitudes. Addition-
ally, making the donation process more accessible and 
convenient, coupled with personalized donor experi-
ences and recognition, can improve participation rates. 
Strengthening partnerships between healthcare institu-
tions and educational organizations can also facilitate 
better understanding and positive perceptions among 
younger populations. Finally, addressing and overcoming 
regional and cultural barriers through tailored interven-
tions can ensure a more inclusive and effective approach 
to promoting blood donation.
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