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Abstract:  

Background: As part of the ongoing Haemovigilance to tracks the changing epidemiology of Sexual 

Transmissible Infections (STIs) using population of Blood donors as proxy, this article presents the 

epidemiological features of Blood Donation and Transfusion Transmissible Viral Infections and Syphilis 

(TTIs) after the implementation of Global Health Strategy on STIs in 2016 to 2020 milestone, in line with 

the Sustainable Development Goals 3.3 for 2030 at the Nkwanta South Municipality in the Oti Region of 

Ghana. 

Methods: This was a Laboratory-based Haemovigilance study. It was designed retrospectively to monitor 

and evaluate the dynamics of TTIs among Blood donors at St. Joseph Catholic Hospital in Nkwanta from 

2015 to 2020. Data was managed electronically using Microsoft Visual Basics and analyzed using 

STATA. The descriptive features and associated trend metrics were determined using, frequentists, 

descriptive and Cochrane-Armitage statistics.  

Results: Out of 2008 donors, 83.7% passed, and 16.1% failed the screening mechanism. Of 324 that failed, 

61.7%, 30.6%, 7.7% were due to Clinical, Infections, and Clinical/Infection Comorbidity respectively. 

The Crude prevalence of TTIs was 6.0%. The point prevalence for HIV, HBV as well as HCV, and 

Syphilis was 4.4%, 5.0% 0.2% and 0.8% respectively.  

Conclusion: Reference to validity metrics on Laboratory screening kits used, about 2.4% (48 of 2008) 

and 1.2% (24 of 2008) blood donated would be TTIs false negatives and false positives respectively. In 

addition to being the driver of TTIs in this study, HBV continues to trend positively (r=1.0) across the 

period. Although, HIV trended negatively across the period (r= -1.0), the prevalence of 4.4% HIV was 

significantly above the regional and national rates. These dynamics have ‘programmatic’ and ‘research’ 

implications. Transformation and Acceleration of Blood banking services to a regional status in Oti Region 

of Ghana are critical and urgently needed. 

 

Keywords: Haemovigilance, Transfusion Transmissible Infections (TTIs), Human Immunodeficiency 

Virus (HIV), Hepatitis Viruses.   

 

INTRODUCTION:  

Blood transfusion remains a critical emergency intervention in clinical medicine. However, its association 

with Transfusion Transmissible Infections (TTIs) necessitates a constant monitoring and evaluation to 

track any changing epidemiology and optimize control and preventive strategies lead-in-time. In Sub-

Saharan Africa, approximately 5-10% of Immunodeficiency Virus (HIV) infections and 12.5% of post-
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transfusion Hepatitis cases are attributed to blood transfusion [1], [2], [3]. Furthermore, about 16 million of 

Hepatitis B Virus (HBV) and 5 million Hepatitis C virus (HCV) new infections are estimated to occur 

annually due to the transfusion of contaminated blood [4]. 

 

These trends pose a significant public health burden, particularly in low-income countries with limited 

financial resources and logistical constraints to procuring a cutting-edge technology in blood banking 

services. In response to these challenges, the global community implemented various strategies to mitigate 

the risks of Blood TTIs. These efforts are guided by centralized national policies and programs [5], in line 

with the United Nations' Sustainable Development Goals [6] and the Blood Safety Information System 

(BSIS) [7]. Following the implementation of the Global Health Strategy in 2016, and the launch of the 

BSIS in Ghana, which links HIV-infected donors to treatment mechanisms [8], it is essential to evaluate 

the impact of these interventions towards achieving the 2030 target for Sustainable Development Goal 3.3 
[9] 

 

However, conducting a scientific evaluation is challenging due to the scarcity of baseline information at 

some district levels in Ghana. To address this limitation, a Laboratory-Based Haemovigilance study was 

initiated to track the changing epidemiology of TTIs, including HIV and HBV, at the district levels before 

and after the introduction of the Global Health Strategies in Ghana.  This article presents the 

Seroprevalence, Descriptive features, Dynamics and Trends of Transfusion Transmissible Viral Infections 

and Syphilis at St. Joseph’s Catholic Hospital in Nkwanta, providing valuable insights into the 

epidemiology of these infections in Nkwanta Municipality in Oti Region of Ghana. The primary objective 

of this study was to track changes in the epidemiology of TTIs among blood donors in the study area, with 

a focus on the impact of the Global Health Sector Strategy on Sexual Transmissible Infections. 

 

1 MATERIALS AND METHODS 

1.1  Study Design and Setting: 

This Laboratory-Based Haemovigilance study employed a retrospective design to investigate the 

dynamics of blood donation and trends in Transfusion-Transmissible Infections (TTIs) among blood 

donors at St. Joseph's Catholic Hospital in Nkwanta. The study period spanned six years, from 2015 to 

2020, encompassing the pre-implementation (2015) and post-implementation (2016-2020) phases of the 

Global Health Sector Strategy on Sexual Transmissible Infections. Secondary data were extracted from 

laboratory records of blood donations collected between 2015 and 2020. The data focused on the 

prevalence of TTIs, specifically HIV, HBV, and Syphilis, among asymptomatic blood donors. 

 

1.2 Study Site   

The study was conducted in the Blood bank at St. Joseph's Catholic Hospital in Nkwanta. Nkwanta is the 

administrative capital of South Nkwanta Municipal. The Municipal is one of the eight municipalities and 

districts in Oti Region of Ghana [8]. It is in the northern part of the Oti Region at coordinates: 7 30°S, 8 

45° N and 0 10°W, 0 45° East. The total land area is about 3,026km2. The mean population within the 

study period was 117,878 with 58,482 males and 59,396 females [10] . The hospital is a 70-bed capacity 

facility, and provides a wider range of clinical services including surgical, reproductive child health and 

maternity [11]. It serves as a referral center for the surrounding primary health facilities including Four 

Health Centers, Twenty-nine CHPS compounds, and Four Private Health Facilities in the Municipality. 

During the period of study, the staff strength was over 200, including Six Biomedical Scientists and Three 

Laboratory Technicians who are technical handlers of Blood banking in the hospital [11] . 
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1.3  Study Participants 

The blood donors constituted the study population. The blood donors were screened for HIV, HBV and 

HCV infections using Immunochromatographic Rapid Diagnostic Test kits of about 5 different brands 

listed in Table 1 within the study period. All tests were done according to the manufacturers’ instructions 

outlined in the leaflets inserted in the test kits.  

 

 

 

 

 

 

 

 

 

1.3.1 Data collection, Management and Analysis. 

Data was collected using data extraction log and managed electronically using Microsoft Visual Basic. 

The computation was quality controlled using double data entry mechanism. The cleaned data was 

exported onto STATA software for statistical analyses. The socio-demographic, socio-economic, donation 

history and blood grouping parameters are categorized as independent variables, and serological test 

outcomes on named TTIs as dependent variables, a frequentists statistics and Cochrane-Armitage test were 

used to ascertain trends of TTIs. Clopper Pearson statistic was used to determine the 95% confidence 

intervals of the observations made in the study. The statistical outputs were presented in tables and Figures. 

 

2 RESULTS 

The frequentists in Table 2, showed that there was no single voluntary donor, as all the 2008 participants 

were Blood replacement donors. The highest number of 233 (11.7%) donors was recorded in the Month 

of May; followed by December: 229 (11.4%), August: 186 (9.3%), January: 183 (9.1%), February: 179 

(8.9%), November: 176 (8.8%), July: 168 (8.4%) April: 158 (7.9%), September: 142 (7.1%), March: 

133 (6·6%), October: 130 (6.5%) and June: 89 (4.4%). The Pearson’s Chi-Square for proportions (px2), 

depicted a significant inter-variation in propositional distribution of donors across the Months (px2=326.7, 

p<0.01). However, the Cochrane-Armitage Chi-Square for trends (tx2) depicted no significant intra-

variation in propositional distribution of donors around the 167 mean donor population per month 

(tx2=1.095, p=0.30). Nonetheless, the proportion of Blood donation in the months of May and December 

oscillate significantly at an average of 1.5% point above the mean rate of 8% [+/-2Standard Deviation 

(SD)]. Unlike May and December, the proportion of Blood donation in June oscillate significantly at -

1.6% below the mean rate (+/-2SD). The proportional distribution of Blood donation in other months 

variate naturally around the Central Limit Theorem (+/-2 SD) (Table2). The frequentists on donation 

History in Table 2 showed a significant inter-variation (px2=35.1, p=0.01), and intra-variation (tx2 =4.7, 

p=0.05) in proportional distribution of 1994 (99.3%) first donors, and 14 (0.6) multiple donors across 

the period.  

 

Also, the frequentists on periodicity of blood donation in Table 3 showed that out of 2008 donors 

recorded within the period, the highest proportion of 25.6% (n=515) was in 2018; followed by 24.7% 

(n=495) in 2019, 22.3% (n=447) in 2020, 14.8% (n=297) in 2017, 9.4% (n=189) in 2016, and 3.2% 

(n=65) in 2015. The number of Blood donors per annum was 335. The inter-variation (px2=595.9, 

p<0.01), as well as the intra-variation (tx2=475.3, p<0.01) in proportional distribution of Blood donors 

within and across the period were statistically significant.

Table 1: Brands and Validity values of RDT test devices used for screening of HBV, HCV and 

HIV among Blood donors in   St. Joseph's Catholic Hospital Blood bank 2015 - 2020 

Manufacturer Year used Device type Sensitivity Specificity 

ACON, San Diego, CA 2015 Strip 93% 100% 

ACON, San Diego, CA 2016 Strip 99% 99% 

OneStep HIGHTOP 2017-2020 Strip 99.3% 99.2% 

Average   97.6 98.8 
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The Spearman’s Coefficient depicted a strong negative correlation between trends in proportion of 

donors and period (r=-1.0). The frequentists on distribution of donors by socio-demographic parameters 

in Table 3, showed a significant inter - and intra-variations in proportional distribution of donors by 

host-gender parameters on one hand (p<0.01), and host-age parameters on another hand. Thus, of 2008 

donors, 1462 (72.8%) and 546 (27.2%) of donors were Male and Female respectively (p<0.01), and 

1505 (75%) and 503 (25%) were < 30years and ≥.30 years respectively (p<0.01). 

 

Furthermore, the frequentists on screening outcomes in Table 2, showed that of 2008 potential donors 

screened, 1684 (83.9%) passed, and 324(16.1%) failed to donate. The inter- and intra-variations in 

propositional distribution of donors within (px2=326.7, p<0.01) and across (tx2=6.55, p=0.01) those who 

passed versus failed the screening mechanism. Of the 324 that failed, 200 (10%) and 99 (4.9%) were due 

to clinical and microbial factors respectively.  
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n (%) n (%)  n (%)      n (%) n (%) n (%) n (%) n (%) n (%) 

January 183 0(0.0) 183(9.1) 6(0.3) 2(0.1) 134(6.7) 49(2.4) 48(2.4) 0(0.0) 1(0.0) 

February 179 0(0.0) 179(8.9) 0(0.0) 0(0.0) 159(7.9) 20(1.0) 6(0.3) 14(0.7) 0(0.0) 

March 133 0(0.0) 133(6.6) 0(0.0) 0(0.0) 126(6.3) 7(0.3) 0(0.0) 7(0.3) 0(0.0) 

April 158 0(0.0) 158(7.9) 0(0.0) 0(0.0) 153(7.6) 5(0.2) 0(0.0) 5(0.2) 0(0.0) 

May 235 0(0.0) 235(11.7) 0(0.0) 0(0.0) 131(6.5) 104(5.2) 104(5.2) 0(0.0) 0(0.0) 

June 89 0(0.0) 89(4.4) 1(0.0) 0(0.0) 88(4.4) 1(0.0) 0(0.0) 1(0.0) 0(0.0) 

July 168 0(0.0) 168(8.4) 0(0.0) 0(0.0) 148(7.4) 20(1.0) 9(0.4) 11(0.5) 0(0.0) 

August 186 0(0.0) 186(9.3) 1(0.0) 1(0.0) 129(6.4) 57(2.8) 2(0.1) 48(2.4) 7(0.3) 

Sept 142 0(0.0) 142(7.1) 3(0.1) 0(0.0) 142(7.1) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 

October 130 0(0.0) 130(6.5) 0(0.0) 0(0.0) 129(6.4) 1(0.0) 0(0.0) 1(0.0) 0(0.0) 

Nov 176 0(0.0) 176(8.8) 0(0.0) 0(0.0) 174(8.7) 2(0.1) 1(0.0) 1(0.0) 0(0.0) 

Dec 229 0(0.0) 229(11.4) 0(0.0) 0(0.0) 171(8.5) 58(2.9) 30(1.5) 11(0.5) 17(0.8) 

TOTAL 2008 0(0.0) 2008(100) 11(0.5) 3(0.1) 1684(83.9) 324(16.1) 200(10.0) 99(4.9) 25(1.2) 

 Mean 167(8.3) 0(0.0) 167(8.3) 1(0.0) 0(0.0) 140(6.7) 27(1.3) 17(0.8) 8(0.4) 2(0.1) 

   PX2  

(p-value) 

121.4 

(<0.01) 
- 

50.30 

(<0.01) 

39.73 

(<0.01) 

15.24 

(0.17) 
326.7 (<0.01) 

483.2 

(<0.01) 

221.9 

(<0.01) 

99.20 

(<0.01) 

 TX2 

(p-value) 

1.095 

(0.30) 
- 

6.903 

(0.01) 

4.581 

(0.03) 

2.468 

(0.12) 
6.545 (0.01) 

35.28 

(<0.01) 

1.188 

(0.28) 

29.46 

(<0.01) 

 

 

 

Key; n= number; clinicals=Hb+weight+Blood pressure; TTIs= Transfusion Transmissible Infections; Clinical only  means 

participants who failed to donate blood because they failed the physical examination, low Haemoglobin Concentration, and 

poor Body Mass Index; *clinical& Infections= participants which were excluded due to having both clinical infection and 

microbial infection at the same time  %= Percentage; rc= Rate of Change; PX2= Proportion Chi Square; TX2= Trend Chi 

Square; r= Spearman’s rank correlation coefficient   

Table 2: An Overview of Blood Banking Services In St. Joseph’s Catholic Hospital: 2015-2020 
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Key: HBV = Hepatitis B Virus; TTIs= Transfusion Transmissible Infections; HIV= Human Immunodeficiency Virus; HCV= 

Hepatitis C Virus; T.p.= Treponema pallidum;n= number; %= Percentage; P-X2= Proportion Chi Square; T-X2= Trend Chi Square; 

rs= Spearman’s rank correlation coefficient   

 

Those who failed due to both clinical and microbial co-morbidity were 25 (1.2%). Although, the inter-

variation in proportional distribution of those who failed due to Microbial factors was natural around the 

central limit theorem, the ANOVA depicted a significant intra-variation in proportional distribution of 

donors by failure to donate due to clinical, Microbial, and clinical/microbial co-morbidity parameter (F-

stats= 268.1, p<0.01). The crude prevalence of TTI was 10.6% (212 of 2008). The highest crude 

prevalence of 5.0% (n=100) pathogen was HBV; followed HIV: 4.4% (n=89), Syphilis: 0.9% (n=18), 

and HVC: 0.2% (n=5).  

 

The point prevalence of HBV was 15.4% (10 of 65) in 2015; 5.8% (11 of 189) in 2016; 5.5% (16 of 

297) in 2017, 3.9% (20 of 515) in 2018; 4.2% (21 of 495) in 2019, and 4.9% (22 of 447). The inter-

variation in proportional distribution of HBV across the period was statistically significant (px2=17.14, 

p=0.01). Also, the intra-variation in proportional distribution of HBV trended significantly around the 

central limit theorem (tx2=4.64, p=0.03). Although, the distribution of HBV across the period was 

oscillatory dynamic, the Spearman’s Coefficient depicted a moderate positive correlation between trends 

of HBV and periodicity (r= 0.8).  

 

For HIV, the point prevalence was 4.6% (3 of 65) in 2015; 4.8% (9 of 189) in 2016; 4.0% (12 of 297) 

in 2017, 4.5% (23 of 515) in 2018; 4.4% (22 of 495) in 2019, and 4.2% (20 of 447) in 2020. The inter-

variation in proportional distribution of HIV across the period was statistically significant (px2=0.165, 

Y
E

A
R

 

 

POPULATION    SCREENED     PREVALENCE 

Pathogens  n(%) 

PREVALENCE 

 Pathogens (per 1,000 population) 

F
re

q
u

en
cy

  

n
 (

%
) 

Gender Age Group 

Male 

n (%) 

Female 

n (%) 

≤30yrs 

n (%) 

>30yrs 

n (%) 
TTIs HIV HBV HCV T.p TTIs HIV HBV HCV T.p 

 2015 
65 

(3.2) 

62 

(3.1) 

3 

(0.1) 

45 

(2.2) 

20 

(1.0) 

14 

(21.5) 

3 

(4.6) 

10 

(15.4) 

0 

 (0.0) 

1 

(1.5) 
292 46 154 0 15 

 2016 
189 

(9.4) 

118 

(5.9) 

71 

(3.5) 

161 

(8.0) 

28 

(1.4) 

22  

(11.6) 

9 

(4.8) 

11 

(5.8) 

0 

(0.0) 

2 

(1.1) 
524 48 58 0 11 

 2017 
297 

(14.8) 

200 

(10.0) 

97 

(4.8) 

251 

(12.5) 

46 

(2.2) 

31 

(10.4) 

12 

(4.0) 

16 

(5.5) 

1 

(0.3) 

2 

(0.7) 
0 40 55 3 7 

 2018 
515 

(25.6) 

338 

(16.8) 

177 

(8.8) 

492 

(24.5) 

23 

(1.1) 

48 

(9.3) 

23 

(4.5) 

20 

(3.9) 

1 

(0.2) 

4 

(0.8) 
10 45 39 2 8 

 2019 
495 

(24.7) 

489 

(24.4) 

6 

(0.3) 

470 

(23.4) 

25 

(1.2) 

47 

(9.5) 

22 

(4.4) 

21 

(4.2) 

1 

(0.2) 

3 

(0.6) 
2 44 42 2 6 

 2020 
447 

(22.3) 

416 

(20.7) 

31 

(1.5) 

86 

(4.2) 

361 

(18.0) 

50 

(11.2) 

20 

(4.2) 

2 

 4.9) 

2 

(0.4) 

6 

(1.3) 
0 42 49 4 13 

Total 

2008  

(100.0) 

1462  

(72.8) 

546  

(27.2) 

1505  

(75.0) 

503 

(25.0) 

212  

(73.5) 

89  

(26.5) 

100  

(39.7) 

5  

(1.1) 

18 

(6.0) 
828 265 397 11 60 

Mean 

 (%) 

335  

(16.7) 

244  

(12.1) 

91  

4.5) 

251  

(12.5) 

84  

(4.2) 

35  

(12.3) 

15  

(4.4) 

17  

(6.5) 

1  

(0.2) 

3 

(1.0) 
138 44 66 2 10 

PX2  

(p-value) 

595.9  

(<0.01) 

677.4  

(<0.01) 

921.0  

(<0.01) 

837.4  

(<0.01) 

115.3  

(<0.01) 

10.15 

(0.07) 

0.165  

(0.99) 

17.14  

(0.01) 

1.541 

(0.91) 

2.077 

(0.84) 

2065 

(<0.01) 

0.967 

(0.97) 

154.1 

(<0.01) 

7.013 

(0.22) 

6.465 

(0.26) 

 TX2 

(p-value) 

475.3 

(<0.01) 

545.8 

(<0.01) 

5.689  

(0.02) 

122.7 

(<0.01) 

497.7  

(<0.01) 

1.719 

(0.19) 

0.007 

(0.99) 

4.64 

(0.03) 

0.780 

(0.38) 

0.054 

(0.82) 

1092 

(<0.01) 

0.246 

(0.62) 

80.20 

(<0.01) 

4.879 

(0.03) 

0.8312 

(0.36) 

rs 0.6 0.6 0.5 0.5    0.83 1 0.77     0.68 0.81     - - - - - 

  

Table 3: Epidemiologic Features of Venereal Infections Among Blood Donors In St. Joseph’s Catholic Hospital: 2015-2020 
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p=0.99). Also, the proportional distribution of HIV trended significantly around the central limit theorem 

by periodicity (tx2=0.007, p=0.99). Although, the frequentists showed a reductive trend in distribution of 

HIV across the period, the Spearman’s Coefficient depicted a moderate Negative correlation between 

trends of HIV and periodicity (r= -0.6). The point prevalence of HCV was 0.3% (1 of 297) in 2017, 0.2% 

(1 of 515) in 2018; 0.2% (1 of 495) in 2019, and 0.4% (2 of 447) in 2020. No case of HCV was recorded 

in 2015 and 2016. Unlike HIV and HBV, neither the inter-variation (px2=1.541, p=0.91), nor the intra-

variation (tx2=0.780, p=0. 38) in distribution of HCV within and across the period was statistically 

significant. Also, unlike HIV and HBV, the distribution of HCV plateaued across the period. 

Nonetheless, the Spearman’s coefficient depicted a moderate positive correlation between trends of HCV 

and periodicity (r= 0.7).  

 

For Syphilis, the point prevalence was 1.5% (1 of 65) in 2015; 1.1% (2 of 189) in 2016; 0.7% (2 of 297) 

in 2017, 0.8% (4 of 515) in 2018; 0.6% (3 of 495) in 2019, and 1.3% (6 of 447) in 2020. Similar to HIV 

and HBV, both the inter-variation (px2=2.077, p=0.84), and intra-variation in distribution of Syphilis 

within and across the period was statistically significant. Like HCV, the distribution of Syphilis 

plateaued across the period, and the Spearman’s coefficient depicted a strong positive correlation between 

trends of HCV and periodicity (r= 0.8). 

 

 Moreover, the descriptive statistics Table 4 showed a broader Age range (15 - 90 years old) for non-

infected donors. The Mean (m) age for non-infected host was 25.7, Standard Error (SE) for Mean: 0.2, 

Mode (md): 18, Median (mn): 23, 25% -75% Interquartile Range (IQR): 19.0 – 30.0 and Stand Deviation 

(SD) was 9.1. For infected Host, the Age ranges from 15 to 56 years, m: 22.7, S.E: 0.6, md: 17, mn: 20, 

25% -75% IQR: 18-26 and SD: 7.1. The Mann-Whitney (U) test depicted a significant variation in mean 

ranks between infected and non-infected hosts (P<0.01). For HIV infected male-host, the age ranges 

from 16 - 46, m: 21.1, SE: 0.7, md: 17, mn: 19.0, 25%-75% IQR: 17·0 - 23.0 and SD: 5.8. For infected 

female-host, the Age ranges from 15 - 56, m: 21.9, SE: 1.4, md: 16, mn = 20, 25% -75% IQR: 17 - 24 

and SD: 8.1. The Mann-Whitney depicted no significant variation in the mean ranks between HIV 

infected male and female host (p=0.86).

 

For HBV infected male-host, the age ranges from 16 – 46, m: 21.1, SE: 0.7, md: 17, mn: 19.0, 25% - 

75% IQR: 17 – 23, and SD: 5.4. For HBV infected female -host, the age ranges from ranges 15 - 56. m: 

22.6, SE: 1.4, md: 16, mn: 20, 25%-75%, 1QR: 17 - 24 and SD: 8.2. Similar to HIV infection, Mann 

Whitney depicted no significant variations in Mean ranks between HBV infected male and female host 

(U,p=0.66). The Age for HCV infected male-host ranges from 19 -36, m: 29.7, SE: 5.4, md: 19, mn: 34, 

25%-75% 1QR:19 - 25 and SD: 9.3. For HCV infected female-host, the age ranges from 18 -40, m: 29.0, 

SE: 11, md: 18, mn: 29, 25%-75% IQR 18 - 29, and SD: 15.6. Similar to HBV, there was no significant 

variation in mean ranks between HCV infected male and female hosts (U, p>0.99). The Age for Syphilis 

infected male, the age ranges from 18 - 44, m: 27; SE: 1.9, md: 26, mn: 26, 25% - 75% IQR: 20 - 30, 

and SD: 7.5. For Syphilis infected female, the age ranges from 26 - 28, m: 26, SE: 0.3, 25% - 75% IQR: 

26 - 28. and SD:0.5. Unlike HIV, HBV and HCV, there was a significant variation in mean ranks 

between Syphilis infected Male and female hosts (U, p<0.01). 
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DISCUSSION 

The findings of this study highlight the need for a comprehensive national assessment to determine the 

precise burden of TTIs in Ghana. In the context of the Nkwanta South Municipal in the Oti Region of 

Ghana, this study revealed trends in the Seroprevalence of HIV, HBV, and HCV infections among blood 

donors. 

 

Trends of Blood Donation:  

 

The study observed an increase in blood donation trends from 2015 to 2018, followed by a slight decline 

in 2019 and 2020. Notably, all blood donations were for family replacement, suggesting that this pattern 

may be driven by the need for replacement donors to save the lives of relatives and friends. The high 

percentage (99.3%) of first-time family replacement donors may be attributed to Ghana's reliance on 

replacement donors due to consistently low voluntary donor numbers. This phenomenon is consistent with 

the cultural context of Sub-Saharan Africa, where replacement donors remain the primary source of blood 

due to lower procurement costs and cultural acceptance. [12] 

 

The demographic analysis of blood donors in this study revealed a significant gender disparity, with males 

comprising 72.8% of the total population. This finding is consistent with previous research in Ghana [13], 

[14], [15] and Africa [4], [16], [17], which have reported a higher proportion of male blood donors. The low 

participation rate of females in blood donation activities may be attributed to various clinical [18] and 

 

PARAMETERS 

                                                                  

DESCRIPTIVE 

STATISTICS 
MANN-WHITNEY 

TEST 

Age 

Range 
Mean SE Mode Median 

25% - 75% 

interquartile 

range 

SD 
U P-value 

1. Study Population Age 

a. Infections  15 - 56   22.7 0.6  17  20.0 18.0 - 26.0 7.1 
91092 <0.01 

b. No-Infection  15 – 90 25.7 0.2  18  23.0 19.0 - 30.0 9.1 

2.HIV Infections 

a. Male  16 - 46      21.1  0.7  17  19.0 17.0 – 23.0 5.8 
891 0.86 

b. Female  15 - 56      21.9 1.4   16  20.0 17.0 – 24.0 8.1 

2. HBV infection         

a. Male 16 – 46 21.1 0.7  17  19.0 17.0 - 23.0 5.4 
1045 0.66 

b. Female 15 – 56 22.6 1.4  16  20.0 17.0 - 24.0 8.2 

3. HCV Infection       

a. Male 19 – 36 29.7 5.4  19  34.0 19.0 – 25.0 9.3 
3 >0.99 

b. Female 18 – 40 29.0     11.0  18    29.0 18.0 - 29.0 15.6 

4. Syphilis Infection        

a. Male 18 – 44 27.0  1.9  26  26.0 20.0 - 30.0 7.5 
2 >0.10 

b. Female 26 – 28 26.0  0.3  26  26.0 26.0 - 26.0 0.5 

  

Table 4: Descriptive Features of Infectious Venereal Pathogens Among Population of Blood Donors in St. 

Joseph’s Catholic Hospital, Nkwanta South Municipality From 2015 – 2020 

 

Key; SE= Standard Error of Mean; SD= Standard Deviation, U = Mann-Whitney test 
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sociocultural factors [19]. Clinical factors such as menstrual cycles [20] , anemia [18], pregnancy, nursing, or 

delivery [21] may contribute to the high deferral rate of female donors. Also, misconception about the effect 

of pre-pregnancy donation may deter women from engaging in blood donation [20]. Sociocultural views 

may also discourage female blood donation, perpetuating the gender disparity. [18], [22] 

 

The study's findings also highlight the importance of engaging younger individuals in blood donation 

activities. Most blood donors (75.0%) were under the age of 30, demonstrating a higher level of 

engagement in blood donation among younger individuals. This finding is consistent with previous studies 

in Kenya [23] and Ethiopia  [22], which reported similar age distributions among blood donors. The relatively 

high percentage of youth population in the Nkwanta South Municipal may contribute to the observed age 

distribution of donors [24].These findings have implications for blood donation policies and strategies, 

highlighting the need to target interventions towards increasing female participation and engaging younger 

individuals in blood donation activities. 

 

Trends of Transfusion Transmissible Infections (TTIs): 

  

The Seroprevalence rate of 10.6% for TTIs among blood donors at St. Joseph's Catholic Hospital in 

Ghana's Nkwanta South Municipality from 2015 to 2020 is notable. This rate is lower than that reported 

in Hohoe (18.6%) [4], Nigeria (19.3%) [16]  and Burkina Faso (19.3%) [25], but higher than rates reported in 

Ho (3.6%) [26], Akatsi South (8.0%) [27], Eritrea (3.8%) [28], eastern Sudan (3%) [29] .Separate rates of TTIs 

among these regions may be attributed to variations in healthcare systems and associated risk factors. The 

high prevalence rate of TTIs in this study may be partly due to the fact that all blood donors were family 

replacements, which has been shown to be associated with higher infection rates compared to voluntary 

donors. [4], [29] . Voluntary donors, particularly repeat donors, may have received education on risk 

behaviors, making them less likely to have higher prevalence rates [30]. 

 

The age distribution of TTIs in this study showed that young people, particularly those between 15 and 56 

years old, had the highest infection rates. Donors over 56 years old had generally lower infection rates. 

This finding is consistent with the typical distribution of TTIs among age groups. The slightly higher age 

range in this study compared to previous studies in Kintampo [14] and Hohoe [4] may be attributed to the 

increasing prevalence of risky sexual and social behaviors among younger generations [31], which exposes 

them to TTIs. Additionally, young people make up the bulk of blood donors, and those between the ages 

of 15 and 56 had the highest TTI rates, per the typical distribution of TTIs among age groups. Donors over 

56 years old had generally reduced infection rates. The range was just a little bit higher than what was 

found in Kintampo [14] and Hohoe[4] , both of which had age ranges of 20 to 49 years. This may be explained 

by the rise in dangerous sexual and social behaviors among younger generations, which exposes them to 

TTIs, contrary to the older generations [31]. 

 

Transfusion Transmissible HIV infection:   

The prevalence of HIV infection among blood donors in this study was 4.4%, which is slightly lower than 

rates reported in Ho (4.8%) [27] , Kintampo (4.9%)[14], Sokoto (4.6%) [32], and Calabar (4.2%) [2]. However, 

this rate is higher than those reported in Akatsi (3.8%)[27], Burkina Faso (2.2%) [26], and Ethiopia (0.1%) 
[17]. Notably, the prevalence rate in this study exceeds the national (2.0%) and regional (1.28%) HIV 

prevalence rates in Ghana [33].  The variation in HIV prevalence rates among different regions may be 

attributed to differences in risk behaviors, self-status knowledge, and donor recruitment strategies. The 

reliance on family replacement donors in this study, as opposed to voluntary unpaid donors in other 

regions, may have contributed to the higher prevalence rate. The persistent presence of HIV infection 

among blood donors over the study period highlights the need for intensified public health efforts to 

combat HIV/AIDS in the Nkwanta South Municipality. The age-specific analysis revealed a higher HIV 
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prevalence among donors under 30 years [31], which may be linked to risky social and sexual behaviors 

among younger individuals. The male-dominated prevalence of HIV infection in this study, with a higher 

rate among males than females, is consistent with previous findings. The possibility of males more likely 

to have [34] multiple sexual partners may contribute to this disparity. 

 

Transfusion Transmissible HBV infection:  

The Seroprevalence of HBV infection among blood donors in this study was 5.0%, which is comparable 

to the rate reported in Hohoe [4], but lower than rates reported in other regions of Ghana, including Ho 

municipal [15], Kintampo [14], Agogo [13], and Soboba District [35]. The prevalence rate in this study is also 

lower than those reported in Mozambique [36] and Equatorial Guinea [37], but higher than rates reported in 

Akatsi South [27] and Southeastern Nigeria [38]. The variations in HBV Seroprevalence rates among 

different studies may be attributed to differences in socioeconomic position, risk-taking behaviors, and 

the efficacy of donor selection techniques [38]. Notably, the HBV Seroprevalence rate in this study is lower 

than the national averages reported in Ghana's MDG [39] and SDG reports [40], suggesting the impact of 

global policy and national eradication programs [41]. 

 

The age-specific analysis revealed a higher HBV Seroprevalence rate among blood donors under 30 years, 

which may be linked to risk factors such as hazardous sexual behavior, bodily alteration, and youthful 

exuberance [42]. The higher prevalence of HBV infection among male donors compared to female donors 

in this study concurs with previous research [43], [44] and may be attributed to differences in behavioral risk 

factors between the sexes. 

 

The high HBV Seroprevalence rate in this study highlights the need for strategic public health initiatives 

to address this issue, which should remain a top national priority. The WHO's management guidelines for 

HBV emphasize the importance of a streamlined public health strategy, including publicly-funded 

screening and treatment programs, universal access to hepatitis B prevention, care, and treatment, and 

scaled-up vaccination to reduce horizontal transmission [45]. 

                                                                                                                                                                                       

Transfusion Transmissible HCV infection:  

The Seroprevalence of HCV infection among blood donors in this study was 0.2%, which is significantly 

lower than rates reported in other regions, including Akatsi South (1.0%) [27], Koforidua (8.0%) [46], 

Kintampo (4.4%) [14], and Burkina Faso (8.6%) [25]. The variability in HCV Seroprevalence rates across 

studies may be attributed to differences in risk-taking behaviors [47], [48] and testing methodologies [49], 

which can have varying sensitivities and specificities [50]. The relatively low prevalence of HCV compared 

to HBV in this study may be due to the differences in transmission dynamics between the two viruses [51]. 

HCV is generally considered less contagious than HBV and is primarily spread through blood or blood 

product transfusions and intravenous drug misuse [51]. In contrast, HBV can be transmitted through 

multiple routes, including vertical transmission, sexual contact, and blood transfusions [52]. These 

differences in transmission dynamics may contribute to the observed disparity in Seroprevalence rates 

between HCV and HBV in this study. 

 

Transfusion Transmissible Syphilis infection:  

The Seroprevalence of Syphilis infection among blood donors in this study was 0.9%, which is lower than 

rates reported in Hohoe (5.2%)[4] and Nigeria (1.6%)[37], but significantly lower than the alarming rate of 

21.5% reported in Equatorial Guinea[37]. In contrast, the Syphilis prevalence rate in this study is identical 

to the rate reported in Ethiopia (0.9%)[29].The relatively low prevalence rate of Syphilis in this study may 

be attributed to the effectiveness of intervention and treatment programs implemented over the years. 

However, the variability in Syphilis prevalence rates across different studies may also be influenced by 

factors such as the duration of the study and cultural and behavioral differences among the study 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 

 
E-ISSN: 2582-2160   ●   Website: www.ijfmr.com   ●   Email: editor@ijfmr.com 

 

IJFMR260170496 Volume 8, Issue 1, January-February 2026 10 

 

populations. These factors may contribute to the observed disparities in Syphilis prevalence rates across 

different regions. 

 

LIMITATIONS 

 

This study has several limitations that should be considered when interpreting the results. Firstly, the 

retrospective study design limited the evaluation of other risk factors that may affect the prevalence of 

TTIs, as certain information such as occupation, marital status, blood source, religion, education level, 

and location was missing from the blood donor registers. Additionally, the use of Rapid Diagnostic Testing 

(RDT) as a qualitative in vitro method may have impacted the results, as no additional sensitivity test 

methods were used to confirm positive RDT results as true positives. This may have led to potential false 

positives or false negatives, which could affect the accuracy of the results. Therefore, future research 

should consider addressing these limitations to provide a more comprehensive understanding of the 

prevalence of TTIs among blood donors. 

 

CONCLUSION 

 

In conclusion, this study has provided valuable insights into the Seroprevalence of TTIs among blood 

donors in the Nkwanta South Municipality of Ghana. The findings indicate a significant burden of TTIs, 

with HBV being the most prevalent, followed by HIV, Syphilis, and HCV. The study highlights the need 

for targeted interventions to reduce the transmission of TTIs, particularly among high-risk groups such as 

young people and family replacement donors. The study's findings also emphasize the importance of 

addressing the social and behavioral factors that contribute to the transmission of TTIs. Furthermore, the 

study underscores the need for improved blood donor selection and screening practices, including the use 

of more sensitive and specific diagnostic tests. 

 

The results of this study have implications for blood transfusion services, public health policy, and future 

research directions. Specifically, the findings suggest the need for: 

1. Enhanced public awareness and education campaigns to promote safe blood donation practices and 

reduce the risk of TTI transmission. 

2. Improved blood donor selection and screening practices, including the use of more sensitive and 

specific diagnostic tests. 

3. Targeted interventions to reduce the transmission of TTIs among high-risk groups, such as young 

people and family replacement donors 

4. Continued monitoring and evaluation of TTI prevalence among blood donors to inform public health 

policy and practice. 

 

Overall, this study contributes to the understanding of the epidemiology of TTIs among blood donors in 

Ghana and highlights the need for sustained efforts to reduce the transmission of TTIs and ensure the 

safety of the blood supply. 

 

RECOMMENDATIONS 

 

Short-term Recommendations: 

1. Improved Blood Donor Selection and Screening Practices by using more sensitive and specific 

diagnostic tests to screen for TTIs, particularly among high-risk groups. 

2. Enhanced Public Awareness and Education Campaigns by conducting public awareness and education 

campaigns to promote safe blood donation practices and reduce the risk of TTI transmission. 
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3. Implement targeted interventions to reduce the transmission of TTIs among high-risk groups, such as 

young people and family replacement donors. 

 

Long-term Recommendations: 

1. Implementation of national guidelines for blood donor selection and screening practices to ensure 

consistency and standardization across the districts in Oti Region of Ghana. 

2. Establishment of a Regional Blood Transfusion Service to oversee and coordinate blood donation 

and transfusion activities across the districts in Oti Region of Ghana. 

3. Source for funding for blood safety initiatives, including the procurement of diagnostic tests and 

equipment, and the training of healthcare personnel. 

4. Research and Surveillance: Conduct regular research and surveillance to monitor the prevalence 

of TTIs among blood donors and to evaluate the effectiveness of interventions across the districts 

in Oti Region of Ghana 

5. Implement the national regulatory framework to oversee and regulate blood donation and 

transfusion activities, including the licensing and accreditation of blood banks and transfusion 

services across the districts in Oti Region of Ghana. 
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