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Abstract: Blood transfusions have recently emerged as a crucial element in the global healthcare 

system. The procedure is carried out by giving the recipient blood that a healthy (disease-free) donor 

donated. Repeat blood donors could be more at risk of iron deficiency anaemia than first-time donors. 

Even in those with normal haemoglobin levels, iron levels can become low. Iron deficiency anaemia 

caused by blood donation in donors who have given blood multiple times has been documented. This 

Study is conducted to assess the comparative haematological parameters among first-time blood 

donors and repeat blood donors of Kathmandu Valley. Eighty blood donors of both genders were 

included in the Study from different locations of Kathmandu Valley through the blood bank of Frontline 

Hospital. Blood was collected from blood donors according to the guidelines for blood donation by the 

World Health Organization (WHO). Blood was collected from an anti-cubital vein in an EDTA vial, which 

was used for the estimation of Hematological parameters (Hemoglobin, RBC, PCV, MCV, MCH, MCHC, 

RDW ). MCV, MCH, and MCHC were found to be significantly lower in repeat blood donors who have 

donated blood five times and more when compared to first-time blood donors (p< 0.05), whereas RDW 

was seen to be significantly higher(p<0.05).On the other hand, haemoglobin, RBC, and PCV were not 

significantly different in repeat donors and first-time blood donors. The main conclusion of this Study 

was that donors with a blood donation history of five or more times had significantly lower MCV, MCH, 

and MCHC and significantly greater RDW. Since these repeat donors have a high risk of iron deficiency, 

the proportion of subclinical anaemia that was recorded. 
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1. INTRODUCTION 

Blood transfusions have recently emerged as a crucial element in the global healthcare system. The 

procedure is carried out by giving the recipient blood that was donated by a healthy (disease-free) 

donor [1]. Under specific conditions, anyone between the ages of 18 and 65 who weighs more than 45 

kg is eligible to give 450 ml of blood [2]. In order to be a donor, a person's haemoglobin concentration 

must be at least 12 g/dl in females and 14.0 g/dl in males [3]. Donors documented over time that iron 

deficiency anaemia may be the issue that develops most frequently following many blood donations 

[4]. Every time 450–500 ml of whole blood is donated, 220-250 mg of iron is lost. To restore the lost 

iron in the blood, it takes roughly 27–30 weeks [5]. Iron deficiency anemia is caused due to the lack of 
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healthy red blood cells or due to low iron in the red blood cells [6]. There could be various reasons for 

iron deficiency, which include dietary intake, due to physiological conditions and some diseased 

conditions [7]. Microcytic hypochromic anaemia is iron-deficient anaemia. Three stages make up the 

pathophysiological event [8]. Iron depletion: When the body’s demand for iron exceeds its ability to 

store it due to a variety of factors, there is an iron depletion. When blood donors frequently lose iron 

from their bodies, the body may not be able to meet their needs for iron. Iron Deficiency Erythropoiesis: 

This process results in the generation of red blood cells that are deficient in iron when the amount of 

iron that is stored is low. Iron Deficiency Anemia: This condition is brought on by the replacement of 

healthy red blood cells by iron-deficient microcytic hypochromic red blood cells [9].Haematological 

measurements such as haemoglobin, total red blood cell count, packed cell volume, mean corpuscular 

volume, mean corpuscular haemoglobin, mean corpuscular haemoglobin concentration and red cell 

distribution width can be used to make a preliminary diagnosis of iron-deficiency anaemia. [10].When 

haemoglobin is low, an individual cannot donate blood. Sub-clinical cases of donation-induced iron 

deficiency anaemia may occur when the haemoglobin is still in the normal range, whereas other 

haematological parameters, especially red cell indices (MCV, MCH, MCHC, and RDW), were said to be 

the presumptive indication in frequent blood donors [11].Hemoglobin in blood donors is normal 

sometimes in the presumptive conditions, as the Red Blood Cells are yet to enter the circulation. There 

is a possibility of a significant difference in Red Cell indices and RDW with normal haemoglobin in sub-

clinical cases [12]. An individual donating blood for more than the fifth time was seen to be prone to 

donation-induced sub-clinical cases of iron deficiency anaemia, where the iron is deficient and triggers 

the erythropoiesis, but the clinical iron deficiency anaemia is not seen as the haemoglobin appears to 

be normal Donating blood is regarded as the most sanitary and secure volunteer technique. Before the 

donation process starts, a number of donor screening tests are taken into account to ensure that the 

recipient will receive blood of a high standard. There are few safety precautions for those in the donor 

category [13]. Given that iron is a key component of haemoglobin and is lost along with haemoglobin 

when giving blood, this is obvious. Over time, Iron deficiency anemia may be the issue that develops 

frequently following several blood donations. Iron Deficiency Anemia may be a problem for regular 

blood donors compared to first-time donors, even though new red blood cells are produced to replace 

the old ones because bleeding results in the loss of stored iron [14]. It takes time for the lost iron to re-

establish, and in the long run, this could lead to issues that disturb erythropoiesis by reducing iron 

uptake in the bone marrow, which in turn causes iron-deficient erythropoiesis, which eventually results 

in iron deficiency anaemia once it fully enters the circulation [15].There could be a substantial variation 

in haematological parameters such as Total Red cell Count, PCV, MCV, MCH, MCHC, and RDW when 

comparing the haematological parameters of repeat blood donors with those of first-time donors. As 

repeat blood donors could be more at risk of iron deficiency anaemia than first-time donors, this Study 

is concerned with the difference in haematological parameters in first-time and repeat blood donors 

[16].The assessment of potential sub-clinical donation-related consequences is another focus of this 

investigation. Moreover, to determine the donor category individual's safety threshold [17].To assess 

the comparative haematological parameters among first-time blood donors and repeat blood donors 

of Kathmandu Valley. To estimate the value of H.B., RBC, MCV, PCV, MCH, MCHC and RDW in first-time 

blood donors and in repeat blood donors of Kathmandu Valley [18].To assess the comparative 

difference in the RBC parameters among first-time blood donors and repeat blood donors [19].To 

describe the findings of Hematological patterns in First time and Repeat blood donors of people from 

Kathmandu valley [20]. 

2. MATERIALS & METHOD 

Study Design This Study is a cross-sectional observational analytical Study. This research was conducted 

at FRONTLINE Hospital. The sample was collected from donors in Kathmandu Valley. Donors attending 
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the Blood Bank of Frontline Hospital and Blood Donation Camps organized by Frontline Hospital were 

selected as the Sample Population. Sampling was conducted using the non-probability sampling 

method. The sample will be collected conveniently. Generated categorical data was represented as 

frequencies and percentages, and continuous data was presented as mean and standard deviation. 

One-way ANOVA was used to compare the means of three groups of data. Post hoc Bonferroni was 

used to reduce type 1 error, as multiple pairwise tests were performed on a single set of data. The chi-

square test was used to compare observed data with expected data. Statistical Package for Social 

Sciences (SPSS) version 20 was used for data analysis. 

3. RESULTS & DISCUSSION 

This Study was conducted over 6 months from December of 2022- April of 2023. A total of 80 samples 

were recruited for the Study. Among total donors, 55 of whom were male and 25 of whom were female, 

were recruited for the Study. 50% of donors were first-time donors, and 50% were repeat donors when 

the total number of donors was taken as 100%. First, second, third, fourth, fifth, sixth, and seventh-

time donors occurred 40, 6, 9, 5, 9, 6, respectively. The number of donations was divided into three 

categories: one for first-time donors, two for second, third, and fourth-time donors, and three for fifth, 

sixth, and seventh-time donors. The examination of a few demographic factors with blood donors is 

shown in Table. With a maximum age of 53 and a minimum age of 18, the donors' typical mean and 

standard deviation ages were 28.23 and 8.173, respectively. The frequency and percentage tabulated 

below show that most of the respondents are aged between 28-38. Among 50% repeat donors, the 

frequency and percentage of respondents show that the average interval between donations is 6-12 

months, and the least frequent interval was in 2 years and more.  

Table 01: Demographic characteristics and features of blood donors 

Characteristic Male Female Frequency Percentage 

Age range (year) 

18-28 30 14 44 55.0 

28-38 19 7 26 32.5 

38-48 3 4 7 8.8 

48 and above 3 0 3 3.8 

Total   80 100 

Average mean and standard deviation: 28.23 + 8.173 

Maxima: 53 

Minima: 18 

 

Number of donations 

 Male Female Frequency Percentage 

First time 
Donation 

24 16 40 50 

Second time- 
Fourth-time donation 

15 5  
20 

 
25.0 

Fifth-time donation- Seventh 
time donation 

16 4  
20 

 
25.0 

Total 55 25 80 100 

     

Interval of 
Donation 

Male Female Frequency Percentage 

Zero  (First  time 
donor) 

24 16 40 50 
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3-month 8 1 9 11.3 

3–6-month 6 3 9 11.3 

6–12-month 14 2 16 20 

12–24-month 2 2 4 5 

More than 24 
Months 

1 1 2 2.5 

Total 55 25 80 100 

 

The table above lists the haematological parameters at normal levels, including haemoglobin, red blood 

cells, PCV, MCV, MCH, MCHC, and RDW. 

Table 02: Reference range of haematological parameters 

Parameters Reference Range Unit 

HB Male: 14-18 

Female: 12-16 

g/DL 

RBC Male: 4.5-6.0 

Female:4.1-5.1 

Cells/ mcL 

PCV Male: 42-51 

Female:36-46 

% 

MCV Male: 80-96 

Female:79-94 

Fl 

MCH 27-33 Pg 

MCHC 33-36 g/DL 

RDW 12-15 % 

Reference Range for haematological parameters [24] 

Table compares a few haematological variables between donors based on the volume of donations. It 

was discovered that the test of repeat donors and First-time donors' total Red Cell Count, haemoglobin 

and packed cell volume (PCV) were not significantly different (p >0.05). Post hoc analysis revealed 

statistical differences among repeat donors when compared to first-time donors. The red cell indices 

(MCV, MCH, and MCHC) of first-time blood donors were equivalent to those of second-, third-, and 

fourth-time donors and were considerably higher in first-time donors compared to those of fifth-, sixth-

,and seventh-time donors (p< 0.05). The first-time blood donor's Red Cell Distribution Width (RDW) was 

equivalent to that of the second, third, and fourth donors but considerably lower when compared to 

the fifth, sixth, and seventh donors (p<0.05) 

Table 03: Comparison of haematological parameters among donors based on the number of donations 

 

Parameters 

Number of donations  

1 2 3 P- 

value Mean+ SD Mean+ SD Mean+ SD 

HB 

gm% 

15.45+2.64 15.09±2.35 15.47±2.53 0.886 

RBC 

Cells/mm3 

4.81+0.8 4.72 ±0.92 4.96+1.009 0.914 

PCV 

% 

40.17+5.02 38.05+ 4.52 40.73± 8.46 0.166 
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MCV 

FL 

86.50+7.42 84.21± 5.6 77.8 ±4.84 0.001 

MCH 

PG 

31.44+3.07 30.95± 2.5 28.0 ± 2.57 0.001 

MCHC 

g/DL 

35.25+2.44 34.41± 2.94 31.88± 2.24 0.000 

RDW 

% 

12.27+1.69 12.9± 1.68 14.95± 2.16 0.000 

 

The comparison of mean and standard deviation of haematological parameters among blood donors 

based on their number of donations are represented in the form of a Bar Diagram below. 

 

Figure 01: Comparison of H.B. among blood donors based on the number of donations 

The above bar diagram shows that the mean and S.D. of H.B. are within the same range and show no 

significant difference among blood donors based on their number of donations. 

 

Figure 02: Comparison of RBC among blood donors based on the number of donations 

The above Bar Diagram shows that the mean and S.D. of RBCs are within the same range and show no 

significant difference among blood donors based on their number of donations. 
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                      Figure 03: Comparison of PCV among blood donors based on the number of donations 

The above bar diagram shows that the mean and S.D. of RBCs are within the same range and show no 

significant difference among blood donors based on their number of donations. 

 

                     Figure 04: Comparison of MCV among blood donors based on the number of donations 

The above Bar Diagram shows that the Mean and Standard deviation of MCV are in a decreasing order 

with an increase in a number of donations. 
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Figure 05: Comparison of MCH among blood donors based on the number of donations 

The above Bar Diagram shows that the Mean and Standard deviation of MCH are in decreasing order 

with an increase in a number of donations. 

 

Figure 06: Comparison of MCHC among blood donors based on the number of donations 

The above Bar Diagram shows that the Mean and Standard deviation of MCHC are in decreasing order 

with an increase in the number of donations. 

 

                       Figure 07: Comparison of RDW among blood donors based on the number of donations. 

The above Bar Diagram shows that the Mean and Standard deviation of RDW increase with the number 

of donations. Table displays the percentage of study participants who were anaemic based on 

haemoglobin levels; no donors were included in this calculation (p >0.05). 

Table 04: The proportion of study participants with anaemia (Based On HB) 

Number of 

Donations 

Frequency 

(%) 

p-value 

First-time donor 4 (5)  

 

 

 

0.523 

Second time 

donor- Fourth-time donor 

5(6.3) 

Fifth time donor- Seventh time 

Donor 

6(7.6) 
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Table demonstrates the number of anaemic donors using red cell indices dependent on the number 

of donations. Using all four parameters (MCV, MCH, MCHC, and RDW), anaemia was shown in donors 

donating blood more than five times compared to first-time donors. A linear-by-linear study utilizing 

red cell indices reveals that the proportion of anaemia rises as the number of donors rises. 

Table 05: The proportion of donors with anaemia using red cell indices based on the number of 

donations 

Number of Red Cell Indices 

Donations MCV (%) MCH (%) MCHC (%) RDW (%) 

First-time donor 10(12.5) 3(3.8) 6(7.5) 13(16.3) 

Second time 

donor- Fourth-time 

donor 

5(6.4) 2(2.6) 9(11.3) 3(3.9) 

Fifth time donor- 

Seventh time 

Donor 

16(29.9) 8(10) 16(20.1) 2(2.6) 

 Χ2: 27.02, 

p=0.008 

Χ2: 27.02, 

p=0.021 

Χ2:35.54, 

p=0.000 

Χ2:30.80, 

p=0.002 

The test result variable(s): MCV, MCH, MCHC, RDW, Under non-parametric assumption, Null Hypothesis 

rejected (p<0.05 

DISCUSSION 

The haematological parameters of first-time and repeat blood donors in the Kathmandu Valley were 

compared in a study. This Study included 80 blood donors of all genders, aged 18 to 53, of which 55 

were men and 25 women. The majority of respondents, who were between the ages of 28 and 38, 

indicate that young males are active donors. Age was calculated with a mean and standard deviation of 

28.23 and 8.173. Of the 80 blood donors, 40 were first-time donors, which represents 50% of the 

Study's participants. 25% of the remaining 50% of repeat blood donors had donated between two and 

four times, while the remaining 25% had donated between five and seven times. The average time 

between donations was 6-12 months. All the study subjects were voluntary donors. This Study was 

conducted over 6 months from December of 2022 to April of 2023. The total red cell count, 

haemoglobin, and hematocrit of the first-time donors and the repeat donors were within the reference 

range. This discovery agrees with the Christopher Ogar. report from June 2021 [21]. Regular donation 

increases the likelihood of developing an iron deficiency and would consequently affect the red cell 

indices. In a similar vein, repeat donors who have donated blood two to four times had lower MCV, 

MCH, and MCHC when compared to first-time donors, and they were comparable but not statistically 

different. Our Study was similar to the one conducted in Pakistan in 2018 [22]. When a donor donated 

blood for the fifth or more time, their RDW was noticeably greater than when they donated blood for 

the first to fourth time, which was within the usual range. Additionally, using post hoc analysis, red cell 

indices (MCV, MCH, MCHC) from fifth-time donors and higher were significantly lower, and RDW was 

significantly higher, indicating that a significant portion of the repeat donors had sub-clinical iron 

deficiency anaemia. There is evidence that the MCV, MCH, MCHC, and RDW are trustworthy proxy 

markers for iron insufficiency, as suggested by Kim S, Cho HI, and Nah E.H. in 2020. [23]. In accordance 

with the results of the linear-by-linear analysis, the likelihood of sub-clinical anaemia increases with the 

number of blood donations [24]. We conducted a Study on 80 samples, which are relatively smaller in 

size but sufficient to show the differences in parameters [25]. However, we did not witness any clinical 

anaemia, which could be due to the haemoglobin benchmark set in the blood donation criteria. The 
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results of this Study still raise the worry and the necessity to look beyond the pre-donation H.B. 

benchmark, even if the H.B. value was used to determine whether or not all the donors were considered 

to be non-anaemic. Given the necessity to safeguard donors from injury in the future, especially those 

who have donated more than five times, and to prevent iron depletion, donors must be protected. 

4. CONCLUSIONS 

This study found the status of adolescent friendly health service delivery in Kaski district was below the 

certification criteria of adolescent friendliness except indicators of organizing effective services, making 

conducive environment, addressing the sexual and reproductive health rights of adolescents but other 

standards set by ASRH implementation guideline were below the set benchmark. Most of the 

adolescents observed that the health facilities were located in convenient location and had conducive 

environment. Though adolescents perceived that confidentiality was maintained and privacy was 

protected by the service providers in the facility majority of the adolescents did not have trust on 

providers regarding the assurance of confidentiality. The AFHFs in Kaski had conducive environment, 

friendly and respectful service providers but the service providers were not trained on AFHS. Almost all 

the health facilities had established IEC corner but community outreach programs regarding the 

adolescent friendly sexual and reproductive health services had not been conducted by health facilities. 

There was no specific clinic hours allocated to adolescents in Kaski district and the involvement of 

adolescents in planning and implementation of AFHS is lacking. This Study's key conclusion was that 

donors who have given blood five or more times have significantly lower MCV, MCH, and MCHC and 

much greater RDW. According to the Study's data, a significant risk of iron deficiency exists for these 

recurrent donors because of the prevalence of subclinical anaemia. 

5. RECOMMENDATIONS 

On the basis of our research, we advise complete blood counts for donors as well as serum ferritin tests 

for iron storage analysis and confirmation, particularly for donors who have given blood five times or 

more. There could be a substantial variation in haematological parameters such as Total Red cell Count, 

PCV, MCV, MCH, MCHC, and RDW when comparing the haematological parameters of repeat blood 

donors with those of first-time donors. As repeat blood donors could be more at risk of iron deficiency 

anaemia than first-time donors, this Study is concerned with the difference in haematological 

parameters in first-time and repeat blood donors. The assessment of potential sub-clinical donation-

related consequences is another focus of this investigation. Donors are kindly asked to eat foods high 

in iron and to follow up with iron supplements if necessary to treat an iron deficit; this Study is 

concerned with the difference in haematological parameters in first-time and repeat blood donors. The 

assessment of potential sub-clinical donation-related consequences is another focus of this 

investigation. Moreover, to determine the donor category individual's safety threshold. There could be 

various reasons for iron deficiency, which include dietary intake, due to physiological conditions and 

some diseased conditions. An individual donating blood for more than the fifth time was seen to be 

prone to donation-induced sub-clinical cases of iron deficiency anaemia, where the iron is deficient and 

triggers the erythropoiesis, but the clinical iron deficiency anaemia is not seen as the haemoglobin 

appears to be normal Donating blood is regarded as the most sanitary and secure volunteer technique. 

Before the donation process starts, a number of donor screening tests are taken into account to ensure 

that the recipient will receive blood of a high standard. There are few safety precautions for those in 

the donor category. This is obvious given that iron is a key component of haemoglobin and is lost along 

with haemoglobin when giving blood. Over time, Iron deficiency anaemia may develop frequently 

following several blood donations. Iron Deficiency Anemia may be a problem for regular blood donors 

compared to first-time donors, even though new red blood cells are produced to replace the old ones 

because bleeding results in the loss of stored iron. 
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