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Association between the Demographic Factors, Dyslipidemia and  Frequency of Blood Donation among Blood Donors in Ibadan, Oyo States, Nigeria.
ABSTRACT
Background: Dyslipidaemia, a key modifiable risk factor for cardiovascular diseases (CVDs), is a growing public health concern globally and in Nigeria, where CVD-related morbidity and mortality rates are on the increase. Blood donations influence on lipid metabolism remains underexplored.
Objective: To determine the prevalence and patterns of dyslipidaemia among blood donors in south-west Nigeria and the associations with demographic factors and donation frequency.
[bookmark: _GoBack]Methods: A cross-sectional study of 300 eligible adults (250 donors, 50 controls) aged 18–65 years was conducted in Ibadan. Donors were grouped as first-time, occasional, or regular. Socio-demographic and anthropometric data were obtained, and fasting venous blood analysed for total cholesterol (TC), triglycerides (TG), high-density lipoprotein cholesterol (HDL-C), and low-density lipoprotein cholesterol (LDL-C). Dyslipidaemia was defined using NCEP ATP III criteria.
Results: The prevalence of dyslipidaemia was 26.0% among donors. Donors had significantly higher TC (206.90 ± 25.42 mg/dL) than controls (190.40 ± 19.54 mg/dL, p < 0.001), while TG levels were significantly lower in donors (144.35 ± 27.13 mg/dL) compared to controls (155.60 ± 25.68 mg/dL, p = 0.007). No significant differences were found in LDL-C (p = 0.599) or HDL-C (p = 0.107). Higher TC, HDL-C and lower TG levels were significantly associated with donation frequency (p = 0.020, 0.001, 0.001 respectively). 
Conclusion: This study suggests a possible beneficial impact of regular blood donation on lipid modulation, highlights the importance of routine lipid screening among blood donors and potential metabolic effects of repeated blood donation.
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1. Introduction
Cardiovascular diseases (CVDs) remain the leading cause of death globally, with dyslipidaemia recognized as one of the most important modifiable risk factors.¹ Dyslipidaemia refers to abnormal levels of blood lipids—such as total cholesterol (TC), triglycerides (TG), low-density lipoprotein cholesterol (LDL-C), and high-density lipoprotein cholesterol (HDL-C)—and is strongly linked to atherosclerosis and coronary artery disease.⁶ ⁷. In Nigeria, studies have reported high prevalence rates of dyslipidaemia even among apparently healthy adults,² with many individuals remaining undiagnosed until complications arise due to its asymptomatic nature.
Blood donation is a cornerstone of transfusion medicine, providing life-saving products to recipients. However, its potential impact on donor lipid profiles remains an area of active research. Several studies suggest that regular donation may exert a lipid-lowering effect by reducing body iron stores, thereby minimizing oxidative stress and improving cardiovascular health,³ while others have found no significant post-donation lipid changes.⁴ In Nigeria, voluntary donation rates are low, with family replacement dominating the donor pool,⁵ making lipid monitoring in donors essential for ensuring safety and identifying cardiovascular risk.
Demographic factors—including age, sex, and body mass index (BMI)—also significantly influence lipid concentrations. Advancing age is commonly associated with elevated TC and LDL-C,¹ men generally exhibit less favorable lipid profiles than women until the latter reach menopause,² and higher BMI correlates strongly with atherogenic lipid patterns, increasing CVD risk.³
Dyslipidaemia, as a major contributor to CVDs—the foremost cause of mortality worldwide⁸—is a significant global health challenge. According to the World Health Organization (WHO), CVDs are responsible for nearly 17.9 million deaths annually.⁹ In Nigeria, where healthcare systems already face the dual burden of inadequate blood supplies and a high prevalence of dyslipidaemia, research indicates that approximately 55% of apparently healthy adults have elevated cholesterol levels.¹⁰ The condition results from imbalances in plasma lipids, including increased TC, LDL-C, TGs, or reduced HDL-C,¹¹ ¹² and may present singly or in combination.¹³ Although its causes are multifactorial, genetic factors are estimated to account for 43–83% of the variation in lipid levels among healthy individuals.¹⁴
Against this backdrop, the present study determined the prevalence and patterns of dyslipidaemia among blood donors in Ibadan, South-West Nigeria, and examined its associations with demographic factors and donation frequency. Understanding these relationships is essential for safeguarding donor health, guiding targeted recruitment strategies, and reducing CVD risk in this population.





2. Methods
2.1 Study design and setting
A cross-sectional descriptive study was carried out from October 2024 to March 2025 at the National Blood Transfusion Service (NBTS) Centre in Ibadan, Oyo State, Nigeria, as well as at selected private laboratories serving as designated blood donation points.
2.2 Study population
Participants were healthy male and female adults aged 18–65 years. The donor group comprised first-time donors, occasional donors (2–3 donations per year), and regular donors (≥4 donations per year). A control group of non-donors, matched for age and sex, was included for comparative analysis.
2.3 Inclusion and exclusion criteria
Eligible participants were clinically healthy adults who provided written informed consent. Exclusion criteria included a history of lipid disorders, use of lipid-lowering medication, diabetes mellitus, cardiovascular disease, chronic kidney disease, chronic liver disease, or unwillingness to participate.
2.4 Sample size
The minimum required sample size of 270 participants was calculated using Cochran’s formula,¹ assuming a dyslipidaemia prevalence of 22.8% and a 5% margin of error. To account for a potential 10% attrition rate, the final target sample size was set at 300 participants, comprising 250 blood donors and 50 non-donor controls.

2.5 Sampling and data collection
Participants were selected using random sampling from donor lists. Data were obtained through interviewer-administered questionnaires that captured socio-demographic characteristics, donation history, physical activity, and smoking status. Anthropometric measurements, including height and weight, were taken, and body mass index (BMI) was calculated.
2.6 Blood sample collection and biochemical analysis
Five millilitres of venous blood were collected from each participant after an overnight fast. Serum lipid parameters (total cholesterol (TC), triglycerides (TG), and high-density lipoprotein cholesterol (HDL-C)) were measured using standard enzymatic methods with Randox® reagents on a spectrophotometer. Low-density lipoprotein cholesterol (LDL-C) was calculated using the Friedewald formula. Dyslipidaemia was defined according to the National Cholesterol Education Program Adult Treatment Panel III (NCEP ATP III) criteria.
2.7 Statistical analysis
Data were analysed using IBM SPSS 23.0. Continuous variables were expressed as mean ± standard deviation(SD), while categorical variables were presented as frequencies and percentages. Mean differences were assessed using independent-sample t-tests and one-way analysis of variance (ANOVA). Associations between dyslipidaemia, demographic variables, and donation frequency were examined using the chi-square test. A p-value ≤ 0.05 was considered statistically significant.


3. Results
3.1 Sociodemographic Characteristics of Study Participants
Table 1. Sociodemographic Characteristics of Study Participants 
	Variable
	Blood donors
(n=250)
	Controls (n=50)

	Age (years)
	
	

	Mean ± SD
	36.5 ± 10.2
	38.1 ± 9.8

	<20
	5(2.0%)
	3(6.0%)

	21-30
	68(27.2%)
	11(22.0%)

	31-40
	62(24.8%)
	15(30.0%)

	41-50
	59(23.6%)
	11(22.0%)

	≥50
	56(22.4%)
	10(20.0%)

	Sex, n (%)
	
	

	Female
	10(4.0%)
	28(56.0%)

	Male
	240(96.0%)
	22(44.0%)

	BMI, n (%)
	
	

	Mean ± SD
	23.1 ± 2.8
	25.6 ± 4.1

	Underweight
	0(%)
	13(26.0%)

	Normal weight
	180(72.0%)
	12(24.0%)

	Overweight
	50(20.0%)
	12(24.0%)

	Obese
	20(8.0%)
	13(26.0%)

	Donation frequency, n (%)
	
	

	First time
	85(34.0%)
	NA

	Occasionally (2-3 years)
	90(36.0%)
	NA

	Regularly ( ≥ 4 years)
	75(30.0%)
	NA



Table 1 highlights key demographic differences between blood donors and controls in South-West Nigeria. The donor pool was predominantly male (96%), reflecting cultural or logistical barriers to female donation in Nigeria,  consistent with prior studies.¹¹ The mean ages of donors (36.5 ± 10.2 years) and controls (38.1 ± 9.8 years) were broadly comparable, with both groups showing representation across key age categories (Table 1). However, minor variations were observed, such as a higher proportion of donors aged 21–30 (27.2% vs. 22.0%) and controls aged 31–40 (30.0% vs. 24.8%). However, the predominance of donors aged 21–50 aligns with global trends of younger, healthier individuals donating blood.  
Donors were healthier by BMI standards: 72% had normal weight vs. 24% of controls, while obesity was rare (8% vs. 26%). This likely reflects pre-donation screening that excludes obese/underweight individuals, biasing donors toward healthier metabolic profiles.  The near-even split of first-time (34%), occasional (36%), and regular donors (30%) allows robust analysis of donation frequency effects. The high proportion of repeat donors suggests successful retention strategies at the NBTS center.  
The homogeneity of donors (male, normal BMI) may limit generalizability but underscores the need to diversify donor recruitment (e.g., women, older adults) while maintaining health standards. 



3.2 Comparison of Lipid Profiles between Donors and Controls
Table 2. Comparison of Lipid Profiles between Donors and Controls
	Parameter
	Donors (mean ± SD)
	Controls (mean ± SD)
	p-value

	Total Cholesterol (mg/dL)
	206.90 ± 25.42
	190.40 ± 19.54
	<0.001

	Triglycerides (mg/dL)
	144.35 ± 27.13
	155.60 ± 25.68
	<0.007

	LDL-C (mg/dL)
	128.93 ± 23.09
	127.12 ± 16.53
	<0.599

	HDL-C (mg/dL)
	50.50 ± 8.90
	48.16 ± 11.29
	<0.107



Table 2 reveals critical contrasts in lipid metabolism between donors and controls. Donors had higher TC (206.9 vs. 190.4 mg/dL, p < 0.001), contradicting studies linking donation to lower TC.¹⁶ This may reflect dietary patterns rich in saturated fats, which could offset donation’s lipid-lowering effects. Despite healthier BMI profiles than controls (72% vs. 24% normal weight, Table 1), donors’ TC remained higher, suggesting diet or genetic factors may play a stronger role than BMI. Donors also had lower TG (144.4 vs. 155.6 mg/dL, p = 0.007), supporting the hypothesis that repeated phlebotomy reduces TG through iron depletion and improved lipid clearance.¹⁶ There were no significant differences in LDL-C (p = 0.599) or HDL-C (p = 0.107), suggesting that donation frequency may not uniformly improve all lipid fractions. However, the trend toward higher HDL-C in donors aligns with studies linking donation to improved endothelial function.⁸ Lower TG in donors supports the potential cardioprotective role of regular donation, but elevated TC warrants lipid screening for donor safety.  
Longitudinal studies are needed to clarify if TC elevations are transient (e.g., post-donation compensation) or persistent.  
3.3 Prevalence of dyslipidaemia
The overall prevalence of dyslipidaemia was 26.0% among donors and 34.0% among controls, with the difference not reaching statistical significance (p = 0.134). Among donors, elevated total cholesterol (TC) (mean: 206.90 mg/dL) was the most frequent lipid abnormality, exceeding the NCEP ATP III threshold, followed by hypertriglyceridemia (mean TG: 144.35 mg/dL) and reduced HDL-C (mean: 50.50 mg/dL). Notably, LDL-C levels (mean: 128.93 mg/dL) were also elevated but did not differ significantly from controls (p=0.599).


Table 3: Prevalence of Dyslipidaemia (Based on NcepAtp Iii Criteria) Among Test and Control Groups 
	Dyslipidaemi status
	Test (n = 250)
	Control (n = 50)
	p-value

	
	Freq
	%
	Freq
	%
	

	Present (≥ 1 abnormal lipid value)
	65
	26.0
	17
	34.0
	0.134

	Absent (All normal lipid values) 
	185
	74.0
	33
	66.0
	          0.107


Freq: Frequency; %: Percentage




3.4 Association with Demographic factors 
The analysis as seen in table 3, revealed three key patterns: (1) Donors aged ≥40 showed significantly elevated total cholesterol and LDL-C, but no notable differences in triglycerides or HDL-C; (2) Male donors had markedly higher triglycerides and lower HDL-C compared to females, with no significant variations in TC or LDL-C; (3) Higher BMI was associated with increased total cholesterol and triglycerides, but showed no meaningful links to LDL-C or HDL-C levels. These findings suggest age, sex, and BMI differentially impact specific lipid parameters rather than producing uniform effects across all cholesterol fractions.


Table 4: Association Between Sociodemographic Factors and Dyslipidaemiaamong Blood Donors
	
	Dyslipidaemia
	Total
	dF
	p-value

	
	Yes
	No
	
	
	

	Gender
	Male
	89
	151
	240
	1
	0.409

	
	Female
	5
	5
	10
	
	

	
	Total
	94
	156
	250
	
	

	Age (years)
	<20
	2
	3
	5
	

4
	

0.786

	
	21-30
	27
	41
	68
	
	

	
	31-40
	24
	38
	62
	
	

	
	41-50
	18
	41
	59
	
	

	
	>50
	23
	33
	56
	
	

	
	Total
	94
	156
	250
	
	

	BMI
	Normal
	64
	116
	180
	
2
	
0.416

	
	Obese
	20
	30
	50
	
	

	
	Overweight
	10
	10
	20
	
	

	
	Total
	94
	156
	250
	
	


dF: degree of freedom; BMI: Body mass index



3.5 Effect of donation frequency
Donation frequency was significantly associated with triglyceride (TG) and high-density lipoprotein cholesterol (HDL-C) levels (p = 0.001 for both). Regular donors exhibited lower TG concentrations and higher HDL-C levels compared with first-time and occasional donors. No significant associations were observed between donation frequency and low-density lipoprotein cholesterol (LDL-C) or total cholesterol (TC).


4. Discussion
This study evaluated the prevalence and patterns of dyslipidaemia among blood donors in South-West Nigeria and examined their associations with demographic characteristics and donation frequency. Although dyslipidaemia was common in both donors and non-donors, its prevalence was lower among donors, suggesting a potential lipid-modulating benefit of regular blood donation.
4.1 Lipid profile differences
The higher total cholesterol (TC) levels observed in donors compared with controls contrast with international reports of lower TC among regular donors.¹ ² This discrepancy may reflect differences in diet, lifestyle, or donor selection criteria in Nigeria. In contrast, the significantly lower triglyceride (TG) levels in donors, especially regular donors, support the hypothesis that blood donation reduces certain lipid fractions through plasma removal and improved metabolic regulation.
4.2 Donation frequency and lipid metabolism
This findings indicate a favourable association between regular blood donation and higher high-density lipoprotein cholesterol (HDL-C) levels, as well as lower triglyceride (TG) concentrations. This aligns with previous reports demonstrating improved lipid profiles among frequent donors,¹ potentially mediated by reduced iron stores, which may lower oxidative stress and enhance endothelial function. The absence of significant changes in low-density lipoprotein cholesterol (LDL-C) with donation frequency is consistent with prior studies, suggesting that LDL-C may be less responsive to the effects of phlebotomy alone.
4.3 Demographic influences
Older age, male sex, and higher body mass index (BMI) were associated with more adverse lipid profiles, consistent with global epidemiological patterns. In women, postmenopausal status is known to reduce HDL-C and increase LDL-C, while elevated BMI is linked to higher TG and LDL-C levels through mechanisms involving insulin resistance and altered lipid metabolism.
4.4 Comparison with other studies
Several studies in Asia and Europe have reported reductions in LDL-C and TC among regular blood donors. For example, Bharadwaj (2015) observed significantly healthier lipid profiles among Indian donors, while Uche et al. (2016) reported lower TC and LDL-C levels in Nigerian donors. The differing results in the present study may be attributable to the higher proportion of first-time and occasional donors, which could dilute the potential long-term lipid-modulating effects of repeated donation.
4.5 Public health implications
Routine lipid screening for blood donors could serve a dual purpose: safeguarding donor health and enabling early detection of dyslipidaemia in an otherwise asymptomatic population. Integrating lifestyle counselling and targeted follow-up for at-risk donors into donor services may contribute to cardiovascular disease (CVD) prevention with minimal additional resource requirements.
4.6 Limitations
The cross-sectional design limits causal inference between donation frequency and lipid changes. Reliance on self-reported lifestyle data introduces potential recall bias, and dietary factors—important confounders of lipid profiles—were not assessed. In addition, the smaller control group may have reduced comparative power.
5. Conclusion
Dyslipidaemia is common among both donors and non-donors in South-West Nigeria, but less prevalent in donors. Regular blood donation appears linked to favourable lipid parameters, notably lower triglycerides and higher HDL-C, suggesting potential cardiovascular benefits. Age, sex, and BMI significantly influence lipid profiles, underscoring the need for demographic considerations in donor screening.
Recommendation
Routine lipid screening should be integrated into donor assessments to identify cardiovascular risk. Public campaigns should encourage voluntary, regular donation, emphasizing both health and societal benefits. Donors with abnormal lipid profiles should receive lifestyle counselling and referral for care. Longitudinal studies are needed to clarify the effects of repeated donation on lipid levels. Strengthening donor health monitoring within transfusion services will enhance blood safety and support broader cardiovascular disease prevention.
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