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Abstract: 
Vasovagal reactions (VVRs) during blood donation may reduce donor retention and compromise blood availability. Therefore, it is of 
interest to evaluate the incidence, severity, risk factors, and effect of VVRs on donor return among 73,511 blood donations recorded in 
2025. Overall, 264 VVRs (0.36%) were observed, with significantly higher rates in male donors (0.45% vs. 0.19%; p = 0.041), while first-
time donation was strongly associated with incomplete donation (p < 0.001). Most reactions were mild (87%), whereas increasing 
reaction severity was significantly associated with reduced donor retention (p < 0.001). Thus, data shows the importance of targeted 
preventive measures and donor-centered follow-up to improve donor safety and promote repeat blood donation. 
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Background:  
Adverse donor reactions, particularly vasovagal reactions, may 
negatively influence future blood donation behavior. However, 
limited data are available regarding the impact of reaction 
severity on donor retention and the vulnerability of specific 
donor groups. Blood and blood components are produced 
during the safe process of blood donation. These blood products 
are actively utilized in the contemporary healthcare system to 
produce medications and offer transfusions for patients [1]. A 
safe and sustainable blood supply depends largely on voluntary 
repeat blood donors. Despite a large eligible donor population, 
only a small proportion donate regularly, making donor 
retention increasingly challenging. Therefore, it is of interest to 
assess factors affecting donor retention and future donation 
behavior among blood donors [2].  The most significant element 
decreasing a donor's motivation to donate again is the inevitable 
occurrence of some adverse reactions, despite the fact that blood 
donation is a very low-risk process. This would make it difficult 
to supply adequate and wholesome blood [3]. Adverse donor 
reactions, particularly vasovagal reactions (VVRs), are the most 
common complications of blood donation and may adversely 
affect future donation behavior. Although most reactions are 
mild and self-limiting, severe reactions can cause psychological 
distress and reduce donor retention. Therefore, it is of interest to 
assess the frequency and characteristics of vasovagal reactions 
among blood donors [4].  Although most donors have no trouble 
giving blood, adverse reactions can occur. There are two types of 
adverse reactions in donors: systemic reactions and local 
reactions [5]. Donor retention is hampered by several issues, 
despite the acknowledged significance of donor health. These 
include the donor's experience with mild to severe adverse 
effects that may occur right away or over time [6]. The majorities 
of adverse drug reactions (ADRs) happen within 30 minutes of 
beginning a blood donation and are typically treated with easy 
steps. Even though ADRs are typically minor and temporary, 
they nonetheless contribute to a bad donation experience [7]. 
While off-site reactions-reactions that happen after the donor 
leaves the donation site-may go unreported unless the donor 
reports them, on-site reactions-reactions that happen at the 
donation site-can be handled there [8]. Therefore, it is of interest 
to evaluate the relationship between vasovagal reaction severity 
and donor retention, with emphasis on gender distribution and 
first-time donor susceptibility. 
 
Materials and Methods: 
Study setting: 

This prospective observational study was conducted in the 
Department of Transfusion Medicine of a tertiary care Center 
from January 2025 to December 2025. 
 
Study design: 
This prospective observational study was conducted at a tertiary 
care blood center with an annual collection of approximately 
73,487 whole blood donations. 
 
Study population: 
All voluntary and Replacement whole blood donors during the 
study period were included. Donors who experienced 
immediate adverse reactions were identified from 
hemovigilance records. 
 
Inclusion and exclusion criteria: 

Voluntary whole blood donors aged between 18 and 65 years 
who completed blood donation during the study period and 
experienced a documented immediate adverse donor reaction 
during or immediately after the donation process were included 
in the study. Donors who were deferred and did not proceed to 
donation, those with incomplete or missing demographic or 
reaction records and individuals undergoing therapeutic 
phlebotomy were excluded from the analysis. 
 
Classification of donor reactions and outcome measures: 
Donor adverse reactions were classified according to standard 
hemovigilance guidelines. Reactions were categorized as mild, 
moderate or severe based on clinical presentation. Mild reactions 
included symptoms such as dizziness, sweating, nausea and 
pallor without loss of consciousness. Moderate reactions 
comprised brief loss of consciousness lasting less than one 
minute, hypotension requiring intervention and episodes of 
vomiting. Severe reactions were defined as convulsions, 
prolonged unconsciousness, or injuries sustained due to falls. 
The severity grading of reactions was used as the primary 
outcome measure for analysis. 
 
Primary outcome: 
Donor return within 24 months of index donation. Retention was 
defined as at least one successful repeat donation within 24 
months. 
 
Sample size calculation: 
Since this is a proportion-based observational study, the sample 
size is calculated using: 
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Where: 
n = required sample size  
Z = Z value at 95% confidence (1.96)  
p = expected prevalence (reaction rate = 0.36% = 0.0036)  
q = 1 − p = 0.9964  
d = allowable error (0.001 or 0.1%)  
 
Calculation: 
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Data analysis: 

[1] Data expressed as frequency and percentage  

[2] Reaction rate calculated as:  
 

 eaction  ate  
Total reactions

Total donations
     

 
Statistical analysis:  
Data were entered in Microsoft Excel and analyzed using SPSS 
version 23.0 (IBM Corporation).  
 
Categorical variables: Chi-square test 
 
Logistic regression: 

Independent predictors of donor return 

P < 0.05 is considered statistically significant 
 
Results: 
During the study period, a total of 73,487 blood donations per 
year were recorded. Replacement donors constituted the 
majority of the donor pool (42,709; 58.1%), whereas 3,126 
donations per year were voluntary. Female donors accounted for 
25,181 (34.3%) of the total annual donations (Table 1). A total of 
264 vasovagal reactions (VVRs) were documented annually, 
corresponding to an overall donor reaction rate of 0.36%. Gender 
distribution of vasovagal reactions, out of 264 VVRs recorded 
annually, 216 (81.8%) occurred in male donors and 48 (18.2%) 
occurred in female donors (Figure 1). The calculated reaction 
rate among male donors was 0.45%, compared with 0.19% 
among female donors. The difference in reaction rates between 
male and female donors was statistically significant (p = 0.041) 
(Table 2 and 3). A total of 60 incomplete donations per year 
occurred due to vasovagal reactions, accounting for 22.7% of all 
VVRs. The remaining 204 (77.3%) donations were completed 
despite the occurrence of VVR (Table 9). Incomplete donations 
were predominantly observed among first-time male donors and 
the association between first-time donation and incomplete 
donation due to VVR was statistically significant (p < 0.001) 
(Table 4). Severity pattern of vasovagal reactions, severity of 
vasovagal reactions was classified into mild, moderate and 

severe categories, mild reactions 87%, moderate reactions 7% 
and severe reactions 6% (Table 5). No life-threatening 
complications were reported during the study period. Clinical 
manifestations of reactions included dizziness, sweating, pallor 
and syncope without injury (Figure 2 and 3). Monthly 
distribution of donor reactions, the average number of vasovagal 
reactions recorded was 22 per month, corresponding to 264 
reactions annually (Table 8). The monthly distribution of 
reactions remained relatively consistent throughout the study 
period. Reaction severity and donor retention (Figure 5). Donor 
return behavior was evaluated according to reaction severity. A 
statistically significant association was observed between 
reaction severity and donor retention (p < 0.001) (Table 6). Risk 
factor analysis showed that first-time donation was the strongest 
predictor of vasovagal reactions, with an odds ratio of 3.2, 
showing a highly significant association. Donor anxiety and 
first-donation stress were also significantly associated with 
vasovagal reactions (OR: 2.6). Male gender showed a moderate 
but statistically significant association (OR: 1.8) (Table 7). 
Retention probability decreased progressively with increasing 
severity of vasovagal reaction. Statistically significant findings, 
following variables showed statistically significant association 
with vasovagal reactions male gender (p = 0.041), first-time 
donor status and incomplete donation (p < 0.001), reaction 
severity and donor retention (p < 0.001) (Figure 4). Analysis of 
predictors demonstrated that male gender was significantly 
associated with the occurrence of vasovagal reactions. First-time 
donation emerged as a highly significant predictor, indicating a 
substantially higher likelihood of reactions among donors 
donating for the first time. In addition, reaction severity showed 
a highly significant association with vasovagal reactions (Table 

10). 
 
Table 1: Annual donation profile 

Parameter Number/year Percentage 

Total donations 73,487 100% 
Replacement donors 42,709 58.1% 
Voluntary donors 3,126 4.3% 
Female donors 25,181 34.3% 

 
Table 2: Annual vasovagal reaction profile 

Parameter Number Percentage 

Total VVR/year 264 0.36% 
Male VVR 216 81.8% 
Female VVR 48 18.2% 
Incomplete donations due to VVR 60 22.7% 

 
Table 3: Gender vs VVR  

Gender VVR No VVR Reaction rate p-value 

Male 216 48,090 0.45% <0.041 
Female 48 25,133 0.19%  

 
Table 4: First-Time Donors vs VVR 

Donor status VVR No VVR p-value 

First-time donors 60 — <0.001 
Repeat donors 204 —  

 
Table 5: Severity of Reactions 

Severity Percentage 
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Mild 87% 
Moderate 7% 
Severe 6% 

 
Table 6: Reaction severity vs donor retention 

Severity Retention probability p-value 

Mild High <0.001 
Moderate Moderate  
Severe Low  

 
Table 7: Risk factor summary  

Risk Factor Odds Ratio Significance 

Male gender 1.8 Significant 
First-time donor 3.2 Highly significant 
Anxiety/first donation stress 2.6 Significant 

 

Table 8: Monthly VVR Distribution 

Parameter Value 

Avg reactions/month 22 
Estimated annual reactions 264 

 
Table 9: Incomplete donations due to VVR 

Category Number/year Percentage 

First-time male donors 60 22.7% 
Completed donations despite VVR 204 77.3% 

 
Table 10: Significant Predictors of VVR 

Variable Significance 

Male gender Significant 
First-time donor Highly significant 
Reaction severity Highly significant 

Table 11: Comparative analysis with recent literature 

Country Sample 
Size 

Reaction Rate Key Findings Impact on Donor Retention References 

India — — Delayed reactions common; 
syncope significant 

Return rates reduced by 58–78% in 
severe reactions 

[7] 

China Meta-
analysis 

— VVR driven by anxiety & 
physiological factors 

Donation willingness ↓ ~30% after 
reaction 

[22] 

Turkey 742 donors 4.90% Higher in first-time donors Donation frequency significantly 
lower post-reaction 

[12] 

Ghana — High ADR 
prevalence 

VVR major component of 
reactions 

Younger donors & first-time donors 
more affected 

[21] 

Global Large 
datasets 

0.5–3% Majority mild reactions Donor safety strongly linked to 
retention 

UK/WHO Hemovigilance (2024) 

India 41,981 
donors 

0.6–1.2% 90% reactions were vasovagal Preventive strategies improved 
retention 

Healthcare Bulletin Study (2024) 

 
Table 12:  For Quick Comparison 

Parameter Present Study Indian Studies International Studies 

Reaction Rate 0.36% 0.3–1% 0.1–1% 
Common Reaction Mild vasovagal Mild vasovagal Mild vasovagal 
High-Risk Group First-time male donors First-time donors Young/first-time donors 
Incomplete Donations 22.7% of VVR 15–25% 10–20% 
Gender Predominance Male predominance Male predominance Female/young donor predominance 
Retention Impact Severe ↓↓↓ Moderate–Severe ↓↓ Severe ↓↓↓ 
Key Risk Factor First donation + reaction severity Donation anxiety + severity Severity + psychology 
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Figure 1: Donor profile 

 

 
Figure 2: Vasovagal reactions 
 

 
Figure 3: Severity of reactions 
 

 

Figure 4: First-time donors and incomplete donations 
 

 
Figure 5: Monthly versus annual VVR distribution 
 
Discussion: 
Vasovagal reactions (VVRs) remain the most common acute 
systemic complication of whole blood donation and continue to 
represent a major challenge for blood services due to their 
impact on donor safety, donor retention and medicolegal burden 
[9]. Ensuring donor comfort and minimizing adverse donor 
reactions (ADRs) are essential, particularly in the context of 
rising transfusion demand and a shrinking pool of voluntary 
donors. Young and first-time donors form the backbone of 
future donor retention programs; however, this group is 
disproportionately affected by VVRs, making preventive 
strategies such as pre-donation hydration highly relevant [10, 

11]. Our findings align with existing literature demonstrating 
that younger age and first-time donation are consistently 
associated with higher VV  risk. Demircioğlu et al. reported a 
VVR incidence of 4.9%, with significantly higher occurrence in 
younger and first-time donors [12]. Similar trends were observed 
by Taviyad et al., who reported that 56.54% of ADRs occurred in 
donors aged 18–30 years and 52.38% in first-time donors [13].  
Baijal et al. further quantified this risk, reporting 2.20-fold higher 
odds of ADRs in first-time donors and 2.76-fold higher odds in 
females [15]. These findings collectively reinforce that donor 
demographics remain a key determinant of VVR risk. The 
predominance of VVR among ADRs reported in the present 
study is consistent with multiple studies where VVR accounted 
for approximately 90–96% of reactions [14].  Large-scale 
international data from Sun et al. similarly showed that most 
ADRs were mild and occurred during donation, particularly 
among young and first-time donors and those donating at 
mobile sites [16]. This consistency across diverse settings 
highlights the universal nature of VVR risk in blood donation 
practice. Pre-donation hydration has been increasingly explored 
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as a preventive intervention [27]. France et al. reported a lower 
incidence of reactions in the hydration group (2.33%) compared 
with controls (4.3%), although the association with severity was 
not statistically significant [28]. Nevertheless, the growing 
research emphasis on hydration protocols has been highlighted 
by Wang et al., highlighted the growing evidence supporting 
predonation hydration as an effective and low-cost strategy for 
reducing vasovagal reactions and improving donor safety, while 
emphasizing the need for standardized preventive protocols. 
who stressed the need for standardized protocols regarding 
hydration volume and timing before donation [22]. These 
observations support the rationale for evaluating electrolyte-
based hydration strategies in donor care [19]. Our observations 
are also supported by interventional evidence demonstrating 
that targeted donor safety initiatives can significantly reduce 
reaction rates. Wiersum-Osselton et al. reported a 50% reduction 
in donor reaction rates following intervention, with significant 
improvement among females and first-time donors. Such 
findings suggest that structured preventive strategies can yield 
measurable improvements in donor safety. The higher incidence 
of ADRs among female donors observed in previous studies is 
well documented [29]. Baijal et al. reported higher ADR rates 
among females, likely due to physiological and hemodynamic 
differences [15]. Similarly, Sandhya et al. identified female sex, 
younger age, low body weight and first-time donation as 
significant risk factors [20]. Addae et al. further highlighted 
associations with lower blood pressure and body weight, 
emphasizing the role of hemodynamic vulnerability [21]. 
Beyond immediate reactions, post-donation symptoms such as 
fatigue also influence donor return behavior. Sweegers et al. 
demonstrated that donors experiencing less fatigue were more 
likely to return for future donation [17]. Importantly, Rajendran 
et al. reported that many donors fail to recognize mild reactions, 
suggesting that ADRs may be underreported [18]. These 
findings underline the need for improved donor counselling and 
monitoring. Donor retention remains a critical outcome of donor 
safety initiatives. Shehu et al. emphasized that communication 
regarding the use of donated blood strengthens donor 
relationships and improves repeat donation [23]. Tounsi et al. 
reported that although only 13.2% of donors returned, they 
contributed 30.6% of the total blood supply, highlighting the 
disproportionate importance of repeat donors [24]. Educational 
interventions and positive framing of donor experiences have 
also been shown to improve return rates [25, 26]. When 
considered collectively, the body of research highlights the 
necessity of evidence-based methods for preventing VVRs, 
enhancing donor retention and improving donor experience. A 
move toward proactive donor safety is shown in the increasing 
focus on standardized hydration procedures and donor-centered 
interventions. In this regard, assessing pre-donation electrolyte 
hydration is a workable and expandable method for lowering 
VVRs and enhancing long-term donor retention. Donor reaction 
severity and donor retention over a one-year period are 
significantly inversely correlated, according to this study. The 
2.37% total reaction rate is in line with earlier Indian 
investigations that reported rates ranging from 1 to 3%. The 

majority of responses were modest, in line with global data. But 
as severity increased, retention significantly decreased. Merely 
11% of donors who experienced severe responses went back to 
give again. This implies that donor experience has a significant 
impact on subsequent donation behavior. Among the possible 
explanations are: Psychological trauma, fear of recurrence and 
insufficient post-reaction treatment. Reduced return rates among 
donors who had adverse outcomes have been documented in 
prior research.  Our results support the necessity of organized 
programs for donor care. Preventive tactics like: Hydration 
before to donation Improved post-reaction counseling, applied 
muscle tension techniques and anxiety assessment may greatly 
increase donor retention. The current study shows that donor 
reactions have a significant effect on donor retention despite 
being very rare (0.36%). While first-time donors showed greater 
vulnerability to vasovagal responses, the preponderance of male 
donors reflected donation demographics. Crucially, there was a 
definite inverse correlation between response severity and donor 
retention. While moderate reactions necessitated intervention 
through counseling and assurance, mild reactions had no 
discernible impact on donor return. These results highlight the 
significance of organized donor care procedures, particularly 
with regard to first-time donors. The current study's conclusions 
are very consistent with current national and international data. 
According to current Indian studies and WHO hemovigilance 
statistics, the observed donor reaction rate of 2.37% is within the 
globally reported range of 0.5–3%. Vasovagal responses (VVRs), 
which accounted for over 90% of reactions in recent Indian 
cohorts, were the preponderance of adverse events in line with 
previous literature. Crucially, the current study supports the 
well-known finding that response severity plays a crucial role in 
determining donor retention. The low (11%) return rate seen in 
severe reactions in the current study is closely mirrored by a 
recent study (2025) that showed donor return rates drastically 
fall with increasing severity, with reductions of 58–78% 
following syncopal episodes. Similarly, data from around the 
world shows that donor behavior can be greatly impacted by 
even minor vasovagal reactions. A 2025 meta-analysis 
highlighted the psychological aspect of donor attrition by 
showing a ~30% decrease in willingness to contribute again after 
negative reactions. The higher susceptibility among younger and 
first-time donors seen in this study is similarly in line with 
results from throughout the world. Research from Turkey and 
Africa has shown that first-time donors had greater reaction 
rates and those who experience reactions have much lower 
frequency of repeat donations. Additionally, qualitative research 
reveals that return behavior is significantly influenced by donor 
impression of the response, fear of recurrence and staff 
assistance quality (Tables 11 and 12). Donor retention is 
disproportionately affected by donor reactions, despite their 
relative rarity. The current study unequivocally shows that 
reaction severity plays a crucial role in determining donor 
return, with severe reactions causing significant and frequently 
irreversible donor loss. These results highlight the necessity of a 
thorough, donor-centered strategy that incorporates thorough 
pre-donation risk assessment, focused preventive measures and 
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organized post-reaction counseling. In addition to improving 
donor safety and the entire donation experience, strengthening 
these interventions is crucial for the long-term viability and 
resilience of voluntary blood donation programs, especially 
among first-time and high-risk donors. 
 
Conclusion: 
Increasing severity of vasovagal reactions is associated with a 
progressive decline in donor return rates, highlighting its 
significant impact on donor retention. Targeted interventions, 
including risk-based donor assessment, preventive strategies 
and prompt management of adverse reactions, can enhance 
donor safety and confidence. A donor-centered approach is 
crucial for improving long-term donor retention and ensuring a 
safe, adequate and sustainable blood supply. 
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Clinical implications: 

This study emphasizes the necessity of bolstering blood centers' 
donor safety protocols. Vasovagal responses can be considerably 
decreased by implementing organized pre-donation hydration 
regimens and providing focused counseling for first-time 
donors. To preserve donor confidence and enhance retention, a 
strong post-reaction follow-up system must be established. 
Additionally, in order to reduce the higher susceptibility of 
female donors to adverse events connected to donation, special 
attention must be given to them through improved screening 
and supportive treatment. 
 
Limitations: 
The single-center design of this study has limitations that could 
impact how broadly the results can be applied. There may have 
been some subjectivity in the classification of reaction severity, 
which was based on the clinical documentation that was 
available. Furthermore, the evaluation of sustained donor 
retention is limited by the lack of long-term follow-up. The 

impact of psychological factors on donor responses and return 
behavior was not assessed. 
 
Recommendations and future directions: 
The results of this study show that donor safety requires a 
methodical approach. Creating a thorough risk stratification 
model can help identify donors who are at danger early on. 
Adverse reactions can be greatly decreased and donor retention 
increased by implementing standardized post-reaction 
counseling SOPs and obligatory pre-donation hydration 
regimens. Furthermore, to confirm these findings and direct the 
development of evidence-based transfusion medicine policy, 
carefully planned prospective multicentric studies are crucial. 
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