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Abstract 

Background: The study evaluated the effects of regular blood donation on serum transferrin and soluble transferrin receptor 

levels at Wenchi Methodist Hospital. Methods: This was a hospital-based cross-sectional study conducted at the Medical 

Laboratory Department of the Wenchi Methodist Hospital in the Bono Region of Ghana. A total of eighty-nine (89) venous 

blood samples from apparently healthy blood donors were analyzed. Complete blood count parameters were analyzed using 

an automated haematology analyzer and serum transferrin and transferrin receptor using ELISA. The data were analyzed 

using SPSS version 22.0. Results: Haemoglobin (p<0.001) and HCT (p=0.004) were significantly lower among the regular 

blood donors compared with the first-time donors. Regular blood donors had relatively higher serum transferrin (p<0.001) 

and soluble transferrin receptor levels (p<0.001). A negative correlation was observed between Hb and serum transferrin 

(r=-0.552, p<0.001), as well as Hb and serum soluble transferrin receptor (r=-0.552, p<0.001). Remunerated donors had 

lower Hb (p=0.001) and HCT% (p=0.001) but a higher transferrin receptor (p=0.041) than non-remunerated donors. 

Conclusion: Regular blood donors had relatively lower erythrocyte parameters but higher serum transferrin and soluble 

transferrin receptors, indicating a possible reduction in serum iron and iron stores. Moderate negative correlations exist 

between Hb and both transferrin and soluble transferrin receptors. Again, remunerated donors had lower erythrocyte 

parameters but higher transferrin and soluble transferrin receptors than non-remunerated donors. Periodic assessment of 

iron parameters among regular blood donors is recommended. A future longitudinal study to assess the entire iron profile 

of regular blood donors is recommended. 
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1. Introduction 

Regular blood donation is an essential component of global health care and serves as an effective practice to ensure 

the availability of blood for immediate blood transfusion, especially when a patient’s haemoglobin (Hb) levels fall below 

7-8 g/dL [1]. Even though globally about one hundred million units of blood are donated each year, there is still a high 

demand for blood and blood products in low-income countries [2]. The increased demand for blood transfusions, 

particularly in sub-Saharan Africa, puts blood donor collection facilities under significant pressure to expand their donor 

pool to be able to stock blood banks for emergency interventions. The World Health Organization (WHO) has suggested 

that blood donation at a rate of 1/100 people is adequate to cover the transfusion demands of any community, but Sub-

Saharan African countries fall short of meeting this critical requirement, covering just 41.5% of yearly transfusion 

demands [3]. Access to blood varies significantly across low- and high-income nations. In high-income countries, there 

are 31.5 blood donations made for per 1,000 people. This contrasts with 16.4 donations per 1000 people in upper-middle-

income countries, 6.6 donations per 1000 people in lower-middle-income countries, and 5.0 donations per 1000 people 

in low-income countries [3]. 

Donating one unit of blood (450 mL) results in a loss of about 250 mg of iron, which is about 30% and 80% of the 

average male and female body iron reserves, respectively [4]. Since every 1 mL of blood donated leads to a loss of 0.5 

mg of iron, individuals who donate whole blood on a regular basis are at risk of iron deficiency [5]. Blood donation may 

therefore be a potential contributor to the development of a negative iron balance in people with borderline iron storage 

in countries such as Ghana, where anaemia is a significant public health problem [6]. Varying nations have different 

selection requirements for blood donors. For instance, in Ghana and Taiwan, male blood donors must have a 

haemoglobin value of at least 13.0 g/dL and at least 12.0 g/dL for female blood donors prior to blood donation, but a 

minimum donor Hb of 13.5 g/dL for males and 12.5 g/dL for females is required in the United Kingdom [7]. 

Haemoglobin concentration measurement is an established part of donor selection tests to safeguard against collecting 

blood from an anaemic individual, but this is insensitive to iron deficiency during its early stages as iron deficiency 

anaemia is the last stage of iron deficiency pathogenesis [5]. In developing countries like Ghana, where iron deficiency 

is widespread, relying solely on prospective donors' haemoglobin levels for donor recruitment may be risky [8]. 

Although blood donors are warmly praised for their noble gesture of donating blood to save lives, little to no attention 

is paid to their health situation. The health of the receiver is often prioritized over the health of the donor. Ferritin, the 

most widely used biochemical test for assessing the status of iron, is less sensitive because it is an acute-phase protein 

and affected by chronic inflammation. Transferrin and soluble transferrin receptors are better early indicators of iron 

deficiency and can provide better information on the status of iron [9]. 

Despite the sensitive values of transferrin and soluble transferrin receptor over routine haemoglobin assessment, no 

known study has been conducted in Ghana to evaluate the effects of regular blood donation on serum transferrin and 

soluble transferrin receptor levels. Thus, this study evaluated the effects of regular blood donation on serum transferrin 

and soluble transferrin receptor levels at Wenchi Methodist Hospital. Findings from this study will aid in the 

development of policies to protect prospective blood donors, reduce donor deferral rates, and ensure the supply of blood 

and blood products for life-saving medical interventions. 

2. Materials and Methods 

2.1. Study Design/Study Site 

This was a cross-sectional study from January to April, 2022 at the Methodist Hospital, Wenchi, a Christian faith-

based municipal hospital in the Bono Region of Ghana. The 238-bed capacity hospital serves as a referral hub for 20 

public and private healthcare facilities in the Wenchi municipality. Wenchi municipality is located in the eastern part of 

Bono Region, and it lies within latitudes of 7° 30′ South, 7° 15′ North and longitudes 2o 17’ West and 1° 55′ East. 

According to the 2021 Population and Housing Census, Wenchi Municipal has a population of approximately 124,758 

people [10]. 

2.2. Study Population and Sample Size 

The study recruited 89 blood donors: 61 regular donors who had donated blood at least twice within a year and 28 

first-time donors as controls, based on Cochran’s formulae, as has been previously described [11]. All blood donors 

filled out the universal donor recruitment questionnaire and met the predonation selection criteria of weight ≥50 kg, 

haemoglobin concentration (≥12.5 g/dL), body temperature (37°C ± 0.5°C) and being non-reactive for transfusion-

transmitted infections (HIV, hepatitis B and C, and syphilis). Donors with low haemoglobin levels, known liver diseases, 

or communicable diseases, as indicated by the WHO, were excluded from the study [12]. 

2.3. Blood Sample Collection and Processing 

Five milliliters (5 mL) of blood samples were aseptically collected into serum separator (2 mL) and K3EDTA (3 mL) 

tubes. The blood in the K3EDTA tube was gently inverted 8–10 times to ensure adequate mixing of the blood with the 

anticoagulant. The K3EDTA blood was used for complete blood count analysis using a three-part haemoglobin auto-
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analyzer. The gel tube blood was allowed to clot and centrifuged at 3,000 rpm/5 min to obtain the serum. The serum 

was separated into Eppendorf tubes and stored at -80 °C. The stored plasma was subsequently used for the determination 

of transferrin and soluble transferrin receptor levels using a sandwich Enzyme-Linked Immunosorbent Assay (ELISA). 

2.4. Complete Blood Count Measurement 

A complete blood count (CBC) was performed on each day of sample collection. A fully automated three-part 

haematology analyzer (Mindray BC3000 Plus, China) was used for the estimation of the CBC parameters. The 

haematology analyzer employs electrical impedance, flow cytometry, and colorimetric principles. The blood cells were 

measured by creating an electrical field around a calibrated micro-aperture through which the cells flow after being 

diluted in an electrolytic diluent. Red blood cell parameters [haemoglobin (Hb), absolute red blood cell count (RBC), 

haematocrit (HCT), mean cell volume (MCV), mean cell haemoglobin (MCH), mean cell haemoglobin concentration 

(MCHC), and red cell distribution width-coefficient of variation (RDW-CV)], white blood cell parameters: [total white 

blood cell count (TWBC), absolute lymphocytes, absolute granulocytes (Neutrophils) and MID or MIXED (Comprising 

Monocytes, Eosinophils, and Basophils] and platelet parameters: [Platelet count and mean platelet volume (MPV)] were 

computed. 

2.5. Measurement of Serum Transferrin and Soluble Transferrin Receptors using ELISA 

Transferrin and transferrin receptor levels were assayed by the sandwich ELISA method using commercially 

prepared ELISA kits (Biobase, China). All procedures were carried out according to the manufacturer’s instructions for 

each analyte. The ELISA plates were washed using an automated ELISA washer (Bio-Rad PW 40, France), while the 

plasma concentrations of the analytes were determined using a microplate ELISA reader (Mindray MR-96A, China). 

2.6. Data Analysis 

The data generated were analyzed using IBM Statistical Package for the Social Sciences (SPSS) software version 

22.0 (Armonk, New York, USA). Normality was tested with one-sample Kolmogorov-Smirnov tests and Shapiro-Wilk 

normality tests. Parametric and non-parametric data were presented as means ± standard deviation, and medians (25th-

75th percentiles), respectively. The chi-square or Fisher's exact test was used appropriately to determine the association 

between bivariate categorical variables. Parametric data were compared appropriately with Students’ T test and One-

Way ANOVA, while non-parametric data were compared appropriately using the Mann-Whitney U test and Kruskal-

Wallis test. The Spearman rank correlation test was used to determine the association between two numerical variables. 

A p< 0.05 was considered statistically significant. 

3. Results 

A total of 89 participants, comprising 61 regular blood donors and 28 first-time donors as controls, were recruited 

for the study. The majority of the participants (39/43.8%) were between the ages of 25 and 34, with only 6 (6.7%) older 

than 44 years. About one-third of the subjects had attained Junior High School whiles 7 (7.9%) never attended school. 

Most (61/68.5%) of the participants were remunerated donors (Table 1). 

Table 1. Demographic Characteristics of the Study Subjects 

Variables Category Frequency (%) 

Gender 
Male 86 (96.6) 

Female 3 (3.4) 

Age group (years) 

<25 years 31 (34.8) 

25-34 years 39 (43.8) 

34-44 years 13 (14.6) 

>44 years 6 (6.7) 

Marital Status 
Single 69 (77.5) 

Married 20 (22.5) 

Educational Status 

None 7 (7.9) 

Primary 6 (6.7) 

JHS 33 (37.1) 

SHS 29 (32.6) 

Tertiary 14 (15.7) 

Donor Type 
Remunerated 61 (68.5) 

Non-remunerated 28 (31.5) 

Data are represented in frequencies with percentages in parentheses. 
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Table 2 shows the percentage distribution of blood donors based on whether they were first-time donors or regular 

donors. Twenty-eight (28/31.4%) of participants were first-time donors, with (61/ 68.5%) being regular donors. The 

majority (12/42.9%) of the first-time donors were under the age of 25, while that of frequent blood donors were between 

the ages of 25 and 34. Most (8/28.6%) of first-time donors had completed tertiary-level education, while (27/44.3%) of 

repeat donors had attained Junior high-level education. Individuals who had finished basic school and those with no 

education at all had the lowest frequency for both first-time and repeat donors (Table 2). 

Table 2. Participants’ Demographics between First-Time and Regular Blood Donors 

Variables Categories 
Blood Donors P-value 

First-Time (%) (N=28) Regular (%) (N=61)  

Gender 
Male 28 (100) 58 (95.1) 

0.128 
Female - 3 (4.9) 

Ages (years) 

<25 12 (42.9) 19 (31.1) 

0.146 
25-34 10 (35.7) 29 (47.5) 

35-44 6 (21.4) 7 (11.5) 

>44 0 (0.0) 6 (9.8) 

Marital Status 
Single 23 (82.1) 46 (75.4) 

0. 590 
Married 5 (17.9) 15 (24.6) 

Educational Status 

None 4 (14.3) 3 (4.9) 

0.007 

Primary 4 (14.3) 2 (3.3) 

JHS 6 (21.4) 27 (44.3) 

SHS 6 (21.4) 23 (37.7) 

Tertiary 8 (28.6) 6 (9.8) 

N=Number of participants. Pearson-Chi Square test and Fishers’ exact test were used to compare marital status, and 

gender respectively, and One-Way ANOVA was used to compare multivariate variables. Data are represented in 

frequencies with percentages in parentheses. p<0.05 was considered statistically significant. 

Regular blood donors had relatively lower Hb, g/dL: 13.33 (13.07-14.40) vs 14.75 (14.15-15.35), p<0.001; 

RBC×1012/L: 4.65±0.51 vs 5.11±0.55, p<0.001 and HCT: 41.38±4.59 vs 45±6.75, p=0.004 compared to the first-time 

donors. But, MCV, WBC, MCH, RDW-CV, Absolute Lymphocyte, Absolute Granulocytes, Platelet, and MPV were 

not different between first-time and regular blood donors. 

Table 3. Complete Blood Count Parameters between First-Time and Regular Blood Donors 

Variables 
Blood Donors 

P-value 
First-time (N=28) Regular (N=61) Total 

Hb (g/dL) 14.75 (14.15-15.35) 13.33 (13.07-14.40) 13.80 (13.10-14.85) <0.001 

RBC ×1012/L 5.11±0.55 4.65±0.51 4.89±0.53 <0.001 

HCT (%) 45.0±6.75 41.38±4.59 43.02±5.34 0.004 

MCV (fL) 89.89±5.02 88.45±7.47 88.90±6.8 0.357 

MCH (pg) 29.07 ±1.77 28.49 ±2.84 28.67 ± 2.56 0.327 

MCHC (g/dL) 32.36±0.99 32.23±1.0 32.27±0.99 0.580 

RDW-CV (%) 14.55 (14.05-15.75) 14.50 (13.80-15.80) 14.50 (13.90-15.80) 0.937 

WBC ×109/L 6.05 (5.10-6.85) 5.60 (4.80-6.50) 5.80 (4.80-6.60) 0.052 

Abs. Lymph ×109/L 2.54±0.89 2.46±0.73 2.48±0.78 0.628 

Abs. GRA ×109/L 3.05 (2.20-3.50) 2.60 (2.10-3.20) 2.70 (2.10-3.20) 0.153 

Platelet ×109/L 232.75±79.27 229.07±64.31 230.22 ±68.92 0.816 

MPV (fL) 8.10±0.8 8.2±0.9 8.18±0.87 0. 590 

Hb=Hemoglobin, HCT=Haematocrit, MCV=Mean Cell Volume MCH=Mean Corpuscular Hemoglobin, MCHC=Mean Corpuscular Hemoglobin 

Concentration, RDW-CV=Red Cell Distribution Width-Coefficient of Variation, WBC=White Blood Cell, Abs. GRA= Absolute Granulocyte, Abs. 

Lymph= Absolute Lymphocyte, MPV=Mean Platelet Volume, L=litre, g/dL=Grams per decilitre, fL=Femtolitre, pg=Picogram. Parametric data (presented 

in means ± standard deviation) was generated by Student T-test, and non-parametric data (presented in medians (25th-75th percentiles) generated by 

Mann-Whitney U-test, p<0.05 was considered statistically significant. 
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Hb, RBC and HCT decreased across the number of donation intervals. Participants who had donated blood at least 

seven times had lower red blood cell parameters compared to their counterparts who had donated few times. Other blood 

cell parameters were not different within the groups (Table 4). 

Table 4. Complete Blood Count Parameters of the Regular Blood Donors Stratified by the Number of Blood Donations- 

Hb=Hemoglobin, HCT=Haematocrit, MCV=Mean Cell Volume MCH=Mean Corpuscular Hemoglobin 

Variables 
Number of Blood Donations 

P-value Significant Pairs 
2-3 Timesa 4-5 Timesb 6-7 Timesc >7 Timesd 

RBC ×1012/L 4.89 ± 0.54 4.87 ± 0.35 4.49 ± 0.49 4.38 ± 0.51 0.007 
a&d (p=0.030), 

b&d (p=0.028), 

a&c (p=0.011), 

a&d (p=0.008). 
Hb (g/dL) 14.50(13.50-15.20) 13.75(13.10-14.50) 13.20(12.10-13.80) 13.20(13.00-13.32) 0.017 

HCT (%) 43.20 ± 5.24 43.08 ± 2.96 40.43 ± 4.72 39.08 ± 4.34 0.029 

MCV (fL) 88.69 ± 8.01 88.69 ± 5.59 89.27 ± 9.48 87.06 ± 6.67 0.866 

MCH (pg) 28.59 ± 3.01 28.77 ± 2.12 28.35 ± 3.61 28.26 ± 2.63 0.959  

MCHC (g/dL) 32.26±0.87 32.47±0.84 31.76±1.00 32.48±1.14 0.123  

RDW-CV % 15.00(14.20-15.80) 14.15(13.75-14.75) 14.80(14.10-16.20) 14.50(13.70-15.80) 0.407  

Platelet ×109/L 227(169-277) 246(220-274) 208(202-242) 205(182-239) 0.193  

MPV (fL) 7.92±0.66 8.29 ± 1.05 8.87±1.01 7.90 ± 0.36 0.759  

WBC ×109/L 5.80(4.80-7.40) 5.30(4.95-5.85) 5.70(4.90-6.40) 4.80(4.35-6.35) 0.758  

GRA count ×109/L 2.90(2.00-3.30) 2.70(2.15-3.15) 2.60(2.50-3.20) 2.20(1.95-2.95) 0.647  

Monocyte ×109/L 0.60(0.40-0.70) 0.40(0.35-0.55) 0.60(0.50-0.70) 0.40(0.30-0.65) 0.193  

Lymphocyte count ×109/L 2.40(2.10-2.90) 2.60(1.95-2.90 2.10(1.80-2.60) 2.00(1.90-2.35) 0.958  

MCHC=Mean Corpuscular Hemoglobin Concentration, RDW-CV=Red Cell Distribution Width-Coefficient of Variation, WBC=White Blood Cell, GRA=Granulocyte, 

MPV=Mean Platelet Volume. Parametric data (presented in means ± standard deviation) were generated by One-Way ANOVA and Non-Parametric data presented in 

medians (25th-75th percentiles) were generated by Kruskal-Wallis Test. p<0.05 was considered statistically significant. 

Figure 1 shows the serum soluble transferrin receptor (Figure 1-a) and transferrin concentrations (Figure 1-b) 

between first-time and regular blood donors. The median serum soluble transferrin receptor and soluble transferrin level 

were higher among the regular donors compared with their counterparts who had donated blood for the first time: Serum 

transferrin receptor (mg/L): [5.63(4.56-6.62) vs 2.54(2.28-2.76), p<0.001]; Transferrin (mg/dL): [377.00 (326.00-

389.00) vs 231.50 (216.50-246.25), p<0.001]. 

 

Figure 1. Serum Transferrin and Soluble Transferrin Receptor Concentration among First-Time vs Regular Blood Donors. 

mg/dL=milligram per decilitre, mg/L= milligram per litre. Data were generated by Mann-Whitney U-Test and p<0.05 was 

considered statistically significant. 

Figure 2 illustrates the correlation between haemoglobin concentration (Hb) and serum transferrin (Figure 2-a) and 

soluble transferrin receptor concentration (Figure 2-b) among the blood donors. A moderately negative correlation was 

observed between Hb and serum transferrin (r=-0.552, p<0.001), as well as Hb and soluble transferrin receptor 

concentrations (r =-0.552 p<0.001) among the blood donors. 

(a) (b) 
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Figure 2. Correlation between Hemoglobin Concentration, and Serum Transferrin and Soluble Transferrin Receptor 

Concentration among the Study Participants: r=Correlation coefficient, mg/dL=milligram per decilitre, mg/L= milligram per 

litre, g/dL=Grams per decilitre. Correlation was assessed by Spearman rank correlation test and p<0.05 was considered statistically 

significant. 

Figure 3 demonstrates the relationship between serum soluble transferrin receptor (Figure 3a) and transferrin 

concentration (Figure 3b) and the number of times regular donors donated blood. A statistically significant difference 

was found between serum soluble transferrin receptor concentration and the number of donations among regular blood 

donors: [2-3 times: 3.65 (3.48-3.96) vs >7 times: 8.02 (6.56-8.71) mg/L, p<0.001], [2-3 times: 3.65 (3.48-3.96) vs 6-7 

times: 6.24 (5.38-6.79) mg/L, p<0.001], [2-3 times: 3.65 (3.48-3.96) vs 4-5 times: 4.95 (4.73-5.75)mg/L, p<0.016], [>7 

times: 8.02 (6.56-8.71) vs 4-5 times: 4.95 (4.73-5.75) mg/L, p<0.001], [4-5 times: 4.95 (4.73-5.75), vs 6-7 times: 6.24 

(5.38-6.79) mg/L, p=0.014]. Also, there was a significant difference between transferrin concentration and number of 

donations among regular donors [2-3 times: 241.00 (229.50-255.50) mg/dL vs >7 times: 409.30 (401.00-412.00) mg/dL, 

p<0.001], [2-3 times: 241.00 (229.50-255.50) mg/dL vs 6-7 times: 384.00 (332.00-358.00) mg/dL, p<0.001], [2-3 times: 

241.00 (229.50-255.50) mg/dL vs 4-5 times: 338.00 (332.00-358.00) mg/dL, p=0.027], [4-5 times: 338.00 (332.00-

358.00) mg/dL vs >7 times: 409.30 (401.00-412.00) mg/dL, p<0.001], [4-5 times: 338.00 (332.00-358.00) mg/dl vs 6-

7 times: 384.00 (332.00-358.00) mg/dL, p=0.009], [6-7 times: 384.00 (332.00-358.00) mg/dL vs >7 times: 409.30 

(401.00-412.00) mg/dL, p=0.011]. 

(a) 

(b) 
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Figure 3. Association between Serum Soluble Transferrin Receptor (a) and Transferrin Concentration (b), and Number of 

Blood Donations among the Regular Blood Donors. mg/dL=milligram per decilitre, mg/L= milligram per litre, difference was 

assessed by Kruskal Wallis. p<0.05 was considered statistically significant. 

Table 5 shows information about the haematological parameters of the participants and their blood donation type. 

There was significance difference in some parameters of the complete blood count between remunerated and non-

remunerated donors: Hb, g/dL: 13.50 (13.10-14.50) vs 14.75 (13.45-15.65), p=0.001; HCT%: 41.20±5.32 vs 

45.37±5.14, p=0.001; MCH, pg: 28.18±2.57 vs 29.74±2.19, p=0.007; MCV, fL: 87.72±6.91 vs 91.46±5.87, p=0.015; 

MCHC, g/dL: 32.12±0.94 vs 32.58±1.04, p=0.044; and serum transferrin receptor, mg/L: 4.95 (2.91-6.54) vs 3.59 (2.56-

5.50), p=0.041. However, WBC, RDW-CV, Absolute Lymphocyte, Absolute Granulocytes, Platelet, MPV and serum 

transferrin did not differ between remunerated and non-remunerated blood donors. 

Table 5. Complete Blood Count, Serum Transferrin and Soluble Transferrin Receptor Concentrations of the Participants 

Stratified by their Blood Donor Types 

Variables 
Blood Donor type 

P-value 
Remunerated Non-remunerated 

Hb (g/dL) 13.50 (13.01-14.50) 14.75 (13.45-15.65) 0.001 

RBC ×1012/L 4.72±0.51 4.94±0.64 0.043 

HCT (%) 41.20±5.32 45.37±5.14 0.001 

MCV (fL) 87.72±6.91 91.46±5.87 0.015 

MCH (pg) 28.18 ±2.57 29.74 ±2.19 0.007 

MCHC (g/dL) 32.12±0.94 32.58±1.04 0.044 

RDW-CV (%) 14.70 (14.00-16.20) 14.20 (13.90-14.75) 0.087 

WBC ×109/L 5.80 (4.90-6.70) 5.45 (4.60-6.30) 0.205 

Absolute Lymphocyte ×109/L 2.53±0.82 2.38±0.70 0.379 

Abs. GRA ×109/L 2.90 (2.20-3.20) 2.50 (1.75-3.10) 0.203 

Platelet ×109/L 235.16±69.19 219.46±68.33 0.321 

MPV (fL) 8.17±0.9 8.2±0.79 0. 952 

Transferrin (mg/dL) 342.00(237.00-390.25) 264.25(235.50-376.50) 0.150 

Transferrin receptor (mg/L) 4.95 (2.91-6.54) 3.59 (2.56-5.50) 0.041 

Hb=Haemoglobin, HCT=Haematocrit, MCV=Mean Cell Volume MCH=Mean Corpuscular Haemoglobin, MCHC=Mean Corpuscular Haemoglobin 

Concentration, RDW-CV=Red Cell Distribution Width-Coefficient of Variation, WBC=White Blood Cell, GRA=Granulocyte, MPV=Mean Platelet Volume. 

Parametric data (presented in means ± standard deviation) were generated by Independent T test, and non-Parametric data (presented in medians (25th-75th 

percentile)) were generated by Mann-Whitney U Test. p<0.05 was considered statistically significant. 

4. Discussion 

Regular blood donors are at higher risk of developing negative iron balance due to an estimated loss of 250 mg of 

iron per unit (~500 mL) of whole blood donated [4]. This study evaluated serum levels of transferrin and soluble 

transferrin receptors among regular blood donors. 

In this study, there were predominantly more male blood donors than female blood donors, which is consistent with 

other studies in Ghana. In the middle belt of Ghana, Nkansah et al. [13] noted a female-to-male ratio of 1:4.8 among 

blood donors at Nkenkaasu District Hospital; and in the Tamale Teaching Hospital's Blood Donation Center, where 

more than 70% of blood donors were men in a study by Mohammed & Essel [14]. This result is also consistent with 

previous studies in Nigeria [15], India [5], and Brazil [16]. This finding could be related to the mistaken cultural 

perception that only men are healthy enough to donate blood, perhaps because they do not menstruate. In Ghana, women 

(a) (b) 
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are considered vulnerable and protected from undertaking risky activities. Blood donation is perceived as a risky 

procedure reserved for men. 

The majority of repeat donors in this study were between the ages of 25 and 34, which is consistent with the findings 

from the Mohammed & Essel study [14]. Again, close to 80 percent of first-time donors were under 35 years old, and 

this is in agreement with a previous study conducted at the Southern Area Blood Centre in Ghana's Greater Accra Region 

[17]. Also, most of the blood donors in this study, including both first-time and recurring donors, had finished junior 

high school. These findings could be attributed to the fact that most of these donors (JHS leavers and under 35 years 

old) are unemployed and motivated by the small reward given to them by the blood bank facilities. 

The relatively lower red blood cell parameters among regular blood donors observed in this study are consistent with 

earlier findings [18–21]. This finding may be associated with the tendency of repeat donors to become anaemic after 

three to four donations. However, this contradicts the findings from other studies elsewhere [5, 22, 23]. 

The Sultana et al. [23] study found RDW to be a better marker for early identification of iron insufficiency, but the 

present study did not identify any changes in RDW among the regular and first-time donors. One possible explanation 

for the variation may be that even though RDW is increased in rapidly developing iron insufficiency, it does not increase 

in persistent subclinical deficit [20]. Moreover, this study found lower concentrations of Hb, HCT, MCV, MCH, and 

MCHC in remunerated donors than in non-remunerated donors. The reduction in red cell parameters observed in 

remunerated donors is consistent with the findings from the study by Benedict et al. [24]. This could be attributed to the 

uncontrolled frequency of donations by remunerated donors, as they often visit various donation sites in an effort to 

enhance their remuneration. Also, the compensated donors in this study had higher median soluble transferrin receptor 

concentrations than the non-remunerated donors, possibly due to the substantial reduction in haemoglobin concentration. 

Various health jurisdictions require standard blood donation intervals as a safety practice to protect the donor. Failure 

to adhere to the standard practice poses a health threat to the donor as the body fails to replenish the loss of blood and 

its constituents, which eventually leads to iron depletion and other complications. 

The relatively higher levels of serum transferrin and soluble transferrin receptors among regular donors compared to 

first-time donors are in accordance with previous studies by Adediran et al. [25], Mahida et al. [21], and Eisenstein & 

Ross [26], who suggested that inducing an iron deficit could enhance the effectiveness of transferrin secretion. This is 

because the substantial loss of red blood cells from the body through regular blood donation could elicit the release of 

more soluble transferrin and transferrin receptors in response to the associated iron deficiency. 

The present study also found a moderately negative correlation between haemoglobin concentration and serum 

transferrin, as well as soluble transferrin receptors. These findings are consistent with those from an earlier study, which 

observed a significant negative correlation between transferrin receptors and haemoglobin [27]. This discovery may be 

explained by the ongoing synthesis of transferrin receptors in response to the associated iron deficiency or decrease in 

haemoglobin concentration from regular donation. Age, gender, marital status, or level of education did not show a 

significant association with both serum transferrin and haemoglobin. These findings contradict an earlier study in India, 

where haemoglobin levels were higher in males than females and also showed a positive correlation with age [28]. While 

about ninety-seven percent of the study participants in this study were males, the Namita [28] study included 55.9% 

adolescent males, and this could have accounted for the differences in the findings. The study was limited by its inability 

to assess the entire iron profile of the study participants. 

5. Conclusion 

Regular blood donors had relatively lower red blood cell parameters, and this may contribute to the development of 

iron deficiency anaemia. Serum transferrin and soluble transferrin receptors are higher among regular blood donors, 

indicating a possible reduction in serum iron/stores. Moderately negative correlations exist between haemoglobin 

concentration and both serum transferrin and soluble transferrin receptors among the blood donors. Again, remunerated 

donors had lower red cell parameters but higher transferrin and soluble transferrin receptors than non-remunerated 

donors. Strict regulation of blood donation practices locally and adherence to standard practices to protect prospective 

blood donors are recommended. Also, a further study is recommended to holistically assess the iron profile of regular 

blood donors. Regular blood donors with suspected iron deficiency may be provided with an iron supplement. 

6. Declarations  

6.1. Author Contributions 

Conceptualization, S.K.A., C.N.1, V.K., D.E.N., B.O.O., C.A.A., K.M., and S.B.B.; laboratory works, S.K.A., K.M., 
V.K., D.E.N., C.A.A., C.N.1, B.O.O., Y.Q., C.N.2, C.A.E.W., and G.A.; formal analysis, C.N.1, K.M., S.K.A., V.K., 
D.S. and F.O-B.; resources, C.N.1, S.K.A., Y.Q., C.A.D., G.A., K.M., D.S., V.K., C.A.A., B.O.O., F.O-B., and S.B.B.; 
data curation, D.E.N., V.K., B.O.O., C.A.A., and Y.Q.; writing—original draft preparation, S.K.A., C.N.1, C.N.2, K.M., 
V.K., Y.Q., F.E.C., F.O-B., G.A., D.S., C.A.D., S.B.B. and S.D.; writing—review and editing, S.K.A., F.E.C., C.N.1, 
K.M., S.B.B., G.A., F.O-B., D.S., C.A.D., D.E.N., S.D., B.O.O., C.A.A., C.A.E.W., V.K., Y.Q., C.N.2, G.A., and S.D. 
All authors have read and agreed to the published version of the manuscript. 



SciMedicine Journal       Vol. 4, No. 3, September, 2022 

109 

 

6.2. Data Availability Statement 

The data presented in this study are available on request from the corresponding author.  

6.3. Funding 

The authors received no financial support for the research, authorship, and/or publication of this article. 

6.4. Acknowledgements 

Authors appreciate the efforts of the staff of Wenchi Methodist Hospital, and the Department of Biomedical 

Laboratory Sciences, School of Allied Health Sciences, University for Development Studies, Tamale, Ghana. We also 

thank all the subjects who willingly participated in the study. 

6.5. Ethical Approval and Institutional Review Board Statement 

Ethical approval was sought from the Institutional Review Board of the University for Development Studies, Tamale, 

Ghana (UDS/RB/024/22). Permission was obtained from the management of Methodist Hospital, Wenchi. 

6.6. Informed Consent Statement 

Informed consent was obtained from all subjects involved in the study. 

6.7. Declaration of Competing Interest 

The authors declare that there is no conflict of interests regarding the publication of this manuscript. In addition, the 

ethical issues, including plagiarism, informed consent, misconduct, data fabrication and/or falsification, double 

publication and/or submission, and redundancies have been completely observed by the authors. 

7. References  

[1] Chang, D., & Torgalkar, F. S. (2013). What Are the Indications for a Blood Transfusion?. The Hospitalist, Society of Hospital 

Medicine, 2013(9), 1-3. 

[2] Drew, V. J., Barro, L., Seghatchian, J., & Burnouf, T. (2017). Towards pathogen inactivation of red blood cells and whole blood 

targeting viral DNA/RNA: Design, technologies, and future prospects for developing countries. Blood Transfusion, 15(6), 512–

521. doi:10.2450/2017.0344-16. 

[3] WHO. (2021). Global status report on blood safety and availability 2021. World Health Organization (WHO), Geneva, 

Switzerland. Available online: https://www.who.int/publications/i/item/9789240051683 (accessed on April 2022). 

[4] Kiss, J. E., Birch, R. J., Steele, W. R., Wright, D. J., & Cable, R. G. (2017). Quantification of body iron and iron absorption in 

the REDS-II Donor Iron Status Evaluation (RISE) study. Transfusion, 57(7), 1656–1664. doi:10.1111/trf.14133. 

[5] Reddy K, V., Shastry, S., Raturi, M., & Baliga B, P. (2020). Impact of Regular Whole-Blood Donation on Body Iron Stores. 

Transfusion Medicine and Hemotherapy, 47(1), 75–79. doi:10.1159/000499768. 

[6] Paton, M. C., Wall, D. A., Elwood, N., Chiang, K. Y., Cowie, G., Novak, I., & Finch-Edmondson, M. (2022). Safety of allogeneic 

umbilical cord blood infusions for the treatment of neurological conditions: a systematic review of clinical studies. Cytotherapy, 

24(1), 2-9. doi:10.1016/j.jcyt.2021.07.001. 

[7] Sharma, V. (2017). The strengths and weaknesses of blood services in Kumasi, Ghana. Ph.D. Thesis, University of Liverpool, 

Liverpool, United Kingdom. 

[8] Adu, P., Bennin, D., Edzie, R. A., Owusu-Poku, A. G., Hakeem, T. U., Baba, G. O., & Edzie, E. K. M. (2020). Depleted iron 

stores in voluntary blood donors: A three-center cross-sectional study in Ghana. Asian Journal of Transfusion Science, 14(2), 

149–157. doi:10.4103/ajts.AJTS_112_18. 

[9] Dignass, A., Farrag, K., & Stein, J. (2018). Limitations of Serum Ferritin in Diagnosing Iron Deficiency in Inflammatory 

Conditions. International Journal of Chronic Diseases, 2018, 1–11. doi:10.1155/2018/9394060. 

[10] Ghana Statistical Service. (2021). General Report Volume 3N. Ghana 2021 Population and Housing Census, Accra, Ghana. 

Available online: https://census2021.statsghana.gov.gh (accessed on April 2022). 

[11] Tandoh, M. A., Appiah, A. O., & Edusei, A. K. (2021). Prevalence of Anaemia and under nutrition of Adolescent Females in 

Selected Schools in Ghana. Journal of Nutrition and Metabolism, 2021, 1–5. doi:10.1155/2021/6684839. 

[12] Wang, H.-H., Liao, L.-N., Chang, C.-W., Chang, Y.-C., Wu, K.-H., & Ko, J.-L. (2019). The alteration of ferritin and transferrin 

saturation under body mass index and blood pressure in first-time and regular male blood donors in Taiwan. Medicine, 98(22), 

e15854. doi:10.1097/md.0000000000015854. 

https://doi.org/10.1016/j.jcyt.2021.07.001
https://census2021.statsghana.gov.gh/


SciMedicine Journal       Vol. 4, No. 3, September, 2022 

110 

 

[13] Nkansah, C., Serwaa, D., Osei-Boakye, F., & Owusu-Ampomah, R. (2020). Seroprevalence and trend of hepatitides among 

blood donors in a district hospital in Ghana: a nine-year retrospective, descriptive cross-sectional study. Journal of Immunoassay 

and Immunochemistry, 41(1), 71–83. doi:10.1080/15321819.2019.1682601. 

[14] Mohammed, S., & Essel, H. B. (2018). Motivational factors for blood donation, potential barriers, and knowledge about blood 

donation in first-time and repeat blood donors. BMC Haematology, 18(1). doi:10.1186/s12878-018-0130-3. 

[15] Okoroiwu, H. U., & Asemota, E. A. (2019). Blood donors deferral prevalence and causes in a tertiary health care hospital, 

southern Nigeria. BMC Health Services Research, 19(1). doi:10.1186/s12913-019-4352-2. 

[16] Cançado, R. D., Chiattone, C. S., Alonso, F. F., Langhi Júnior, D. M., & Alves, R. C. (2001). Iron deficiency in blood donors. 

São Paulo Medical Journal = Revista Paulista de Medicina, 119(4), 132–4. doi:10.1590/s1516-31802001000400003. 

[17] Asamoah-Akuoko, L., Ullum, H., Appiah, B., Hassall, O. W., Ndanu, T., Adongo, P., & Bates, I. (2021). Determinants of 

intention to return to donate blood among first-time blood donors in Ghana. Vox Sanguinis, 116(3), 324–335. 

doi:10.1111/vox.13026. 

[18] Djalali, M., Neyestani, T. R., Bateni, J., & Siassi, F. (2006). The Effect of Repeated Blood Donations on the Iron Status of 

Iranian Blood Donors Attending the Iranian Blood Transfusion Organization. International Journal for Vitamin and Nutrition 

Research, 76(3), 132–137. doi:10.1024/0300-9831.76.3.132. 

[19] Jeremiah, Z. A., & Koate, B. B. (2010). Anaemia, iron deficiency and iron deficiency anaemia among blood donors in Port 

Harcourt, Nigeria. Blood Transfusion, 8(2), 113–117. doi:10.2450/2009.0113-09. 

[20] Jain, A., Chowdhury, N., Jain, S., Uttam, N., & Meinia, S. K. (2018). Altered Red Cell Indices in Repeat Blood Donors: 

Experience of a North Indian Blood Bank. Indian Journal of Haematology and Blood Transfusion, 34(4), 666–670. 

doi:10.1007/s12288-018-0954-9. 

[21] Mahida, V. I., Bhatti, A., & Gupte, S. C. (2008). Iron Status of Regular Voluntary Blood Donors. Asian Journal of Transfusion 

Science, 2(1), 9. doi:10.4103/0973-6247.39504. 

[22] Flesland, O., Eskelund, A. K., Flesland, A. B., Falch, D., Solheim, B. G., & Seghatchian, J. (2004). Transferrin receptor in 

serum. A new tool in the diagnosis and prevention of iron deficiency in blood donors. Transfusion and Apheresis Science, 31(1), 

11–16. doi:10.1016/j.transci.2004.01.011. 

[23] Sultana, G. S., Haque, S. A., Ayatunnesa, -, Muttalib, M. M., & Rahman, M. Q. (2018). Red Cell Distribution Width (RDW) 

and Hb% in the Detection of Iron Deficiency Anaemia in Pregnant Women. Anwer Khan Modern Medical College Journal, 

9(2), 137–141. doi:10.3329/akmmcj.v9i2.39210. 

[24] Benedict, N., Augustina, A. O., & Nosakhare, B. G. (2012). Blood Donation in Nigeria: Standard of the Donated Blood. Journal 

of Laboratory Physicians, 4(02), 094–097. doi:10.4103/0974-2727.105589. 

[25] Adediran, A., Uche, E., Adeyemo, T. A., Akinbami, A. A., & Akanmu, A. S. (2013). Iron stores in regular blood donors in 

Lagos, Nigeria. Journal of Blood Medicine, 75. https://doi.org/10.2147/jbm.s42210. 

[26] Eisenstein, R. S., & Ross, K. L. (2003). Novel Roles for Iron Regulatory Proteins in the Adaptive Response to Iron Deficiency. 

The Journal of Nutrition, 133(5), 1510S-1516S. doi:10.1093/jn/133.5.1510s. 

[27] Chioma, O. D., Efiom, O. E., Usanga Esien Achibong, U. E., Emeribe Anthony Uchenna, E. A., & Ogbonna, E. A. (2018). 

Correlation Between Soluble Transferrin Receptor Versus Hemoglobin Concentration, Transferrin Saturation and Serum Ferritin 

Levels Following Repeated Blood Donations in Nigeria. Asian Journal of Biological Sciences, 11(1), 9-15. 

[28] Namita, N., & Ranjan, D. (2019). A cross-sectional study of association between hemoglobin level and body mass index among 

adolescent age group. National Journal of Physiology, Pharmacy and Pharmacology, 9(8), 746-750. 

doi:10.5455/njppp.2019.9.0517720052019. 




