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Abstract: 

Background: 

Blood donation plays a crucial role in public health, addressing the urgent need for blood 

supplies. Whole blood donation involves the removal of about 500 ml of blood, approximately 

10% of the total blood volume, triggering compensatory mechanisms involving the sympathetic 

nervous system and the renin–angiotensin–aldosterone system. Evaluating pulmonary function 

before and after blood donation can help ensure donor safety and identify any respiratory 

concerns. 

Aim and Objective: 

This study aims to assess the changes in pulmonary function before and after blood 

donation, providing insights into the implications for donor safety and comfort. 

Methodology: 

A prospective observational study was conducted at Saveetha Medical College, Chennai, 

from December to April. Pulmonary function tests (PFTs), including Spirometry, Peak Expiratory 

Flow Rate (PEFR), and Breath-hold tests, were performed on 100 blood donors before and after 

donation. The inclusion criteria were donors aged 18 to 65 years, while those who did not consent 

to PFTs were excluded. 

Results: 

Significant improvements in pulmonary function parameters were observed post-

donation. Forced Vital Capacity (FVC) increased from 79.69 (SD = 10.135) to 81.98 (SD = 

11.969) (t = 4.383, p < 0.001). Forced Expiratory Volume in one second (FEV1) rose from 80.13 

(SD = 10.612) to 82.08 (SD = 11.902) (t = 3.747, p < 0.001). Forced Expiratory Flow at 25-75% 

(FEF25-75) improved from 85.03 (SD = 18.798) to 87.38 (SD = 20.385) (t = 2.984, p = 0.004). 

PEFR increased from 442.70 (SD = 95.34) to 471.50 (SD = 87.89) (t = 7.635, p < 0.001). 

Conclusion: 

This study demonstrates significant short-term improvements in pulmonary function 

following blood donation, highlighting the effectiveness of the body's compensatory mechanisms. 

Further research is needed to understand the long-term effects of repeated donations. 

Implementing strategies such as pre-hydration and applied muscle tension during phlebotomy 

could enhance donor safety and experience. 
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INTRODUCTION 

 

Blood donation plays a critical role in public health, addressing the urgent need for blood supplies in 

medical settings. The total blood volume in an average human is approximately five Liters, with red blood cells 

containing haemoglobin, a protein essential for oxygen transport and carbon dioxide removal[1, 2]. Whole blood 

donation involves the removal of about 500 ml of blood, roughly 10% of the total blood volume, leading to a 

temporary reduction in the oxygen-carrying capacity of the body[3, 4]. This reduction triggers various 

compensatory mechanisms involving the sympathetic nervous system, the renin–angiotensin–aldosterone 

system, and erythropoietin release, to restore hemodynamic stability [5, 6]. 

Performing Pulmonary Function Tests (PFT) in blood donors serves several important purposes. Firstly, 

it helps ensure the overall health and well-being of potential donors by assessing their respiratory function. 

Adequate pulmonary function is crucial during and after the blood donation process, as compromised respiratory 

function could lead to complications[7]. Secondly, PFT can help identify individuals with underlying respiratory 

conditions that might contraindicate blood donation, ensuring the safety of both the donor and the blood 

recipient[8]. 

Introducing pre- and post-PFT in blood donors represents a cutting-edge paradigm shift in donor care. 

By assessing respiratory function both before and after blood donation, we embark on a novel journey of real-

time health monitoring. The pre-PFT acts as a baseline, aiding in the identification of potential respiratory 

concerns before the donation process, allowing for personalized care and minimizing risks associated with 

compromised pulmonary function. The post-PFT, conducted after donation, serves as an immediate feedback 

mechanism, gauging the impact of blood donation on respiratory parameters and providing valuable insights 

into the overall impact of blood donation on respiratory health[9]. This study aims to evaluate the changes in 

pulmonary function before and after blood donation, providing insights into the potential implications for donor 

safety and comfort. 

 

MATERIALS AND METHOD 

 

Study Design: 

This was a prospective observational study conducted to evaluate the pulmonary function of blood 

donors before and after donation. 

Participants: 

Blood donors were recruited from the Department of Transfusion Medicine at Saveetha Medical 

College, Chennai, between December and April. Pulmonary function tests (PFTs), including Spirometry, Peak 

Expiratory Flow Rate (PEFR), and Breath-hold tests, were conducted on each donor both before and after blood 

donation. 

Ethical consideration: 

The study was conducted in compliance with the Declaration of Helsinki and approved by the 

Institutional Ethics Committee at Saveetha Medical College. All participants provided written informed consent 

prior to enrolment.  

Procedures: 

Pulmonary function tests (PFTs), including Spirometry, Peak Expiratory Flow Rate (PEFR), and 

Breath-hold tests, were conducted on each donor both before and after blood donation. 

Inclusion Criteria: 

The study included donors who were eligible for blood donation. Specifically, individuals aged 18 to 

65 years were considered for participation. 

Exclusion Criteria: 

Potential donors who did not consent to perform the pulmonary function tests were excluded from the 

study. 

Results: 

A total of 100 patients were included in this study. The following sections present the detailed analysis 

and interpretation of the pre- and post-intervention pulmonary function test (PFT) readings, along with their 

correlations. 

Comparison of Pre and Post Pulmonary Function Test Readings 

The effectiveness of the intervention was evaluated by comparing pre and post readings of Forced Vital 

Capacity (FVC), Forced Expiratory Volume in one second (FEV1), and Forced Expiratory Flow at 25-75% of 

the pulmonary volume (FEF25-75) using paired samples t-tests. 

Forced Vital Capacity (FVC): The mean FVC increased significantly from 79.69 (SD = 10.135) before the 

intervention to 81.98 (SD = 11.969) after the intervention (t = 4.383, p < 0.001). This indicates a notable 
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improvement in the patients' lung capacity post-intervention (Figure 1).Forced Expiratory Volume in one second 

(FEV1): The mean FEV1 showed a significant increase from 80.13 (SD = 10.612) pre-intervention to 82.08 (SD 

= 11.902) post-intervention (t = 3.747, p < 0.001). This suggests an enhancement in the patients' ability to expel 

air from their lungs in one second after the intervention (Figure 2).Forced Expiratory Flow at 25-75% (FEF25-

75): The mean FEF25-75 increased significantly from 85.03 (SD = 18.798) before the intervention to 87.38 (SD 

= 20.385) after the intervention (t = 2.984, p = 0.004). This improvement highlights better performance in the 

mid-range of the pulmonary volume (Figure 3). 

Comparison of Pre and Post Peak Expiratory Flow Rate: 

The comparison of pre and post readings for PEFR was conducted using paired samples t-tests to 

determine the intervention's impact on this parameter.Peak Expiratory Flow Rate (PEFR): The mean PEFR 

significantly increased from 442.70 (SD = 95.34) pre-intervention to 471.50 (SD = 87.89) post-intervention (t = 

7.635, p < 0.001). This significant improvement indicates enhanced maximal speed of expiration following the 

intervention (Figure 4). 

Correlation Between PEFR and Breath Hold: 

We assessed the correlation between PEFR (both pre and post) and Breath Hold using Pearson's 

correlation coefficient.Pre-intervention PEFR and Breath Hold: There was no significant correlation between 

pre-intervention PEFR and Breath Hold (r = 0.188, p = 0.060), indicating that initial PEFR did not significantly 

influence Breath Hold capacity.Post-intervention PEFR and Breath Hold: A moderate significant correlation was 

found between post-intervention PEFR and Breath Hold (r = 0.237, p = 0.018), suggesting that improvements in 

PEFR were associated with better Breath Hold performance post-intervention. 

Correlation Between Pulmonary Function Tests (Pre and Post) and Breath Hold: 

Pearson's correlation was also used to examine the relationship between other PFT measures and 

Breath Hold.Pre-intervention PFTs and Breath Hold, FVC: No significant correlation was observed between 

pre-intervention FVC and Breath Hold (r = 0.183, p = 0.068).FEV1: There was no significant correlation 

between pre-intervention FEV1 and Breath Hold (r = 0.120, p = 0.235).FEF25-75: No significant correlation 

was found between pre-intervention FEF25-75 and Breath Hold (r = 0.107, p = 0.287).Post-intervention PFTs 

and Breath Hold, FVC: The correlation between post-intervention FVC and Breath Hold was not significant (r = 

0.114, p = 0.260).FEV1: No significant correlation was observed between post-intervention FEV1 and Breath 

Hold (r = 0.032, p = 0.749).FEF25-75: Similarly, post-intervention FEF25-75 did not show a significant 

correlation with Breath Hold (r = 0.029, p = 0.753). 

Correlation Between Pre and Post Pulmonary Function Tests: 

Finally, we examined the correlations between pre and post PFT readings.FVC: There was a strong 

significant correlation between pre and post FVC (r = 0.9014, p < 0.0001).FEV1: A strong significant 

correlation was found between pre and post FEV1 (r = 0.8994, p < 0.0001). 

FEF25-75: The correlation between pre and post FEF25-75 was also strong and significant (r = 0.8508, p < 

0.0001).PEFR: The correlation between pre and post PEFR was strong and significant (r = 0.9184, p < 0.0001). 

 

DISCUSSION 

 

Whole blood donation involves the removal of approximately 10% of total blood volume, leading to 

various compensatory mechanisms, including activation of the sympathetic nervous system and the renin–

angiotensin–aldosterone system[10]. Despite the essential nature of these mechanisms, the physiological impact 

on lung function during the donation process remains underexplored[11]. This study sought to address this gap 

by comparing pre- and post-donation pulmonary function tests (PFTs) in a cohort of donors. 

The results of this study indicate significant improvements in several pulmonary function parameters 

following blood donation. Forced Vital Capacity (FVC) increased significantly from a mean of 79.69 (SD = 

10.135) to 81.98 (SD = 11.969) post-intervention (t = 4.383, p < 0.001). Similarly, Forced Expiratory Volume in 

one second (FEV1) showed a significant rise from 80.13 (SD = 10.612) to 82.08 (SD = 11.902) post-

intervention (t = 3.747, p < 0.001). Forced Expiratory Flow at 25-75% of pulmonary volume (FEF25-75) also 

increased significantly from 85.03 (SD = 18.798) to 87.38 (SD = 20.385) (t = 2.984, p = 0.004). Additionally, 

Peak Expiratory Flow Rate (PEFR) saw a significant improvement from 442.70 (SD = 95.34) to 471.50 (SD = 

87.89) post-intervention (t = 7.635, p < 0.001). 

Previous studies provide a context for interpreting these findings. Cheung Cara Hor Yine found that 

pre-hydration with oral rehydration salts (ORS) significantly mitigated the reduction in stroke volume (SV) and 

cardiac output (CO) during phlebotomy, with ORS being more effective than water[12]. This supports the notion 

that adequate hydration before blood donation could enhance hemodynamic stability and improve pulmonary 

function post-donation. Similarly, applied muscle tension (AMT) has been shown to improve hemodynamic 
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profiles, suggesting its potential benefit in reducing vasovagal reactions (VVR) during blood donation, 

particularly in young donors[13]. 

Maurizio Rizzi et al. reported that repeated blood donations significantly reduce the diffusing capacity 

of the lung for carbon monoxide (DLCO) and alveolar-capillary membrane diffusing capacity (Dm)[14]. Our 

study's findings of significant improvements in FVC, FEV1, FEF25-75, and PEFR post-donation might seem 

contradictory. However, it is essential to consider the short-term effects observed in our study compared to the 

long-term impact of repeated donations discussed by Maurizio Rizzi et al. The immediate improvements could 

be attributed to the body's acute compensatory mechanisms post-donation, while long-term repeated donations 

might lead to chronic pulmonary function decline. 

In another study, Cara H. Y. Cheung et al. demonstrated that performing AMT during phlebotomy 

resulted in higher SV, higher CO, and lower systemic vascular resistance (SVR) compared to controls[15]. 

These hemodynamic improvements align with our findings, suggesting that the body's compensatory 

mechanisms can effectively maintain or even enhance pulmonary function immediately following a single blood 

donation. The significant correlations found between pre and post PFT readings further emphasize the reliability 

of these acute changes. 

Our findings indicate a need for further research to understand the long-term pulmonary function 

implications of repeated blood donations. While our study shows immediate improvements in pulmonary 

function, it remains crucial to monitor these parameters over extended periods to identify any potential adverse 

effects. The incorporation of pre-hydration and AMT could be beneficial strategies to enhance donor safety and 

comfort, potentially increasing donor retention rates. 

 

CONCLUSION 

 

This study demonstrates significant short-term improvements in pulmonary function following blood 

donation, as evidenced by increased FVC, FEV1, FEF25-75, and PEFR. These findings suggest that the body's 

compensatory mechanisms effectively maintain or enhance lung function immediately post-donation. However, 

long-term studies are necessary to assess the impact of repeated blood donations on pulmonary health. 

Implementing strategies such as pre-hydration and applied muscle tension during phlebotomy could improve 

donor safety and experience, potentially addressing the decline in blood donation rates. These interventions 

could ensure better management of donor health, fostering a more reliable blood supply system. 
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Tables:  

Table 1: Comparison of Pre and Post Pulmonary Function Test Readings 

Measure Stage Mean SD t-value 

FVC 
Pre 79.69 10.135 

4.383** 
Post 81.98 11.969 

FEV1 
Pre 80.13 10.612 

3.747** 
Post 82.08 11.902 

FEF25-75 
Pre 85.03 18.798 

2.984** 
Post 87.38 20.385 

Significant at 1% level 

Table 2: Comparison of Pre and Post Peak Expiratory Flow Rate 

Measure Stage Mean SD t-value 

Peak Expiratory Flow Rate 
Pre 442.70 95.34 

7.635** 
Post 471.50 87.89 

Significant at 1% level 

Table 3: Correlation Between PEFR (Pre and Post) and Breath Hold 

Measure Pearson Correlation p-value 

PEFR (Pre) and Breath Hold 0.188 0.060 

PEFR (Post) and Breath Hold 0.237* 0.018 

Significant at 5% level 

 

Table 4: Correlation Between Pulmonary Function Tests (Pre) and Breath Hold 

Measure Pearson Correlation p-value 

FVC (Pre) 0.183 0.068 

FEV1 (Pre) 0.120 0.235 

FEF25-75 (Pre) 0.107 0.287 

 

Table 5: Correlation Between Pulmonary Function Tests (Post) and Breath Hold 

Measure Pearson Correlation p-value 

FVC (Post) 0.114 0.260 

FEV1 (Post) 0.032 0.749 

FEF25-75 (Post) 0.029 0.753 
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Table 6: Correlation Between Pre and Post Pulmonary Function Tests 

Groups FVC (Post) FEV1 (Post) FEF25-75 (Post) PEFR (Post) 

FVC (Pre) 0.9014**** 0.8469**** 0.3283*** 0.04055 

FEV1 (Pre) 0.7703**** 0.8994**** 0.5736**** 0.1414 

FEF25-75 (Pre) 0.1866 0.4527**** 0.8508**** 0.3358*** 

PEFR (Pre) 0.04306 0.1285 0.2293* 0.9184**** 

Values in bold indicate significant differences. 

*p < 0.05; ** p < 0.01; *** p < 0.001; **** p < 0.0001 

 

Figures 

Figure 1: Comparison of Pre and Post Readings of FVC 

 
 

Figure 2: Comparison of Pre and Post Readings of FEV1 
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Figure 3: Comparison of Pre and Post Readings of FEF25-75 

 
 

Figure 4: Comparison of Pre and Post Readings of PEFR 
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