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Abstract

Background: Hepatitis B remains, despite scientific advances, a major global public health problem. The
World Health Organization (WHO) estimated in 2019 that 296 million people were living with chronic hepa-
titis B virus (HBV) infection. The objective of this study was to determine the seroprevalence of HBV among
blood donors at Toukra Sanitary District Hospital in Chad.

Methods: This was a cross-sectional study conducted at the Hospital of Toukra Sanitary District between
September 2018 and February 2019. Demographic and clinical data, and seroprevalence for HBV infections
were determined by appropriate methods. Data obtained were analyzed using Epi-Info version 7.2.0.1 soft-
ware. A p value < 0.05 was considered statistically significant.

Result: One hundred blood donors were recruited, 79 men and 21 women with a sex ratio of 3.76 in favor
of men. The mean age was 29.82 + 6.63 years, with extremes of 18 and 57 years. The 18-25 and 26-35 age
groups were the most represented with 33% each. Students and pupils represented 44% of the study popu-
lation. The seroprevalence of HBV was 5%. There was no statistically significant association between HBV
infection and the socio-demographic variables studied.

Conclusion: The seroprevalence of HBV among blood donors at Toukra Sanitary District Hospital is high.

This requires strengthening preventive measures, particularly vaccination, systematic screening of donors,
and health education on transmission routes.
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Introduction

Hepatitis B represents a major public health challenge,
particularly in highly endemic countries such as those
in sub-Saharan Africa. The African region accounts
for a significant proportion of chronic HBV infections,
despite vaccination and prevention efforts. This
situation is aggravated by fragile health systems,
incomplete vaccination coverage, and persistent risky
practices [1].

An infected individual can transmit HBV through
contact with blood, sexual transmission, use of
contaminated needles, mother-to-child transmission
during childbirth, and blood transfusion. The latter
route constitutes one of the main modes of HBV
transmission, particularly in sub-Saharan Africa.
Africa is one of the regions most affected, with
approximately 116 million people infected, 81 million
of whom are chronically infected. The seroprevalence
of HBsAg among African blood donors is 6.93%, with
even higher rates in Central and West Africa. The
median risk of HBV infection following transfusion
in sub-Saharan Africa is estimated at 4.3 per 1,000
units transfused, making HBV the viral infection most
frequently transmitted by transfusion in this region.
[1-3].

In Chad, the epidemiological context is particularly
alarming. A study in rural areas of southwestern
Chad demonstrated an overall prevalence of 22.9%,
with significantly higher rates among young people
aged 6 to 15, suggesting that vertical and horizontal
transmission remain the main sources of infection.
The WHOQO’s 2016 global strategy aims for a 90%
reduction in new chronic cases and a 65% reduction in
mortality by 2030. It is in this context that the present
study, conducted within the Toukra health district,
is situated, aiming to determine the prevalence of
hepatitis B among blood donors, identify associated
risk factors, and contribute to improving transfusion
safety in this area [4,5].

In Chad, prevalence in the general population
is estimated between 8% and 19% depending on
the source. These high rates are accompanied by
a significant risk of cirrhosis and hepatocellular
carcinoma. Blood transfusion constitutes one of the

most feared modes of transmission, due to the frequent
use of replacement donors and limited screening
capacities [4].

The Toukra health district, on the outskirts of
N'Djamena, has epidemiological characteristics that
make it a relevant study site: a predominantly young
population, risky traditional practices, low vaccination
coverage, and non-negligible transfusion activity related
to obstetric emergencies and severe anemia. This study
is justified by: The lack of up-to-date local data on
HBYV prevalence among blood donors in Toukra; The
need to identify specific risk factors to guide targeted
interventions; The issue of transfusion safety in a district
facing common transfusion needs; Contribution to the
implementation of prevention and vaccination policies
in line with WHO 2030 objectives [1].

Hepatitis B remains a major public health problem in
Chad, classified by WHO as a high-endemicity zone,
with an estimated prevalence of 8% to 19% in the general
population. Blood transfusion represents one of the most
concerning modes of transmission, particularly due to
the frequent use of replacement donors and limited
screening capacities. In this context, the Toukra health
district has significant transfusion activity. However, no
recent and specific data provide information on HBV
prevalence among blood donors in this district, nor
on associated risk factors. This gap compromises the
assessment of residual transfusion risk and hinders the
implementation of adapted interventions. Therefore, the
central question of this study is: what is the prevalence
of HBV among blood donors in the Toukra health
district, and what sociodemographic and behavioral
factors are associated with it?

Materials and Methods

Sampling

This is a cross-sectional, descriptive, and analytical
study with an epidemiological aim. The study was
conducted at the Blood Transfusion Center of the
Toukra health district, located in the Chari-Baguirmi
region (Chad). The district covers a semi-urban and
rural area serving an estimated population of 80,000 to
159,128 inhabitants. Data collection took place from
March 17 to April 13, 2024.
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The Target Population

Consisted of all blood donors aged 18 years and
older presenting at the Blood Transfusion Center
of the Toukra health district and meeting the study
inclusion criteria. Inclusion criteria were: being aged
18 to 60 years, being voluntary, regular, or occasional
blood donation candidates, and having given written
informed consent to participate in the study. All
candidates being treated for hepatitis B or any other
liver disease were excluded.

Sampling and Sample Size

A non-probability convenience sampling method was
used. All donors meeting the inclusion criteria during
the study period were included until the calculated
sample size was reached. Sample size calculation
(Wang and Ji, 2020) [6,7].

n=272xP(1-P) / &
Where : Z = 1,645 (90% confidence level) ; P=0.09
(Estimed prevalence of 9 %) ; d = 0.05 (5 % margin
of error).

— 72=(1.645)*=2.706

— P-P)=0.09 x 0.91 =0.0819

— n=2.706 % 0.0819 / 0.0025 = 88.64

With a 10% increase for potential losses and refusals :
final n=88.64 x 1.1 = 97.5 — Rounded to 100 donors.

Data Collection

Data were collected using a structured questionnaire
administered during the pre-donation interview,
including sociodemographic characteristics (age, sex,
occupation, marital status), vaccination status, number
of previous donations, and behavioral risk factors.
HBsAg detection testing was performed using a rapid
diagnostic test (RDT) according to the protocols in use
at the laboratory.

Statistical Analysis

Data were entered and analyzed using Epi-Info version
7.2.0.1 software. Quantitative variables were expressed
as mean + standard deviation, and qualitative variables
as frequency and percentage. The Chi-square test or
Fisher's exact test was used to compare proportions. A
p value < 0.05 was considered statistically significant.

Résults

Overall HBsAg prevalence

Out of the 100 blood donors included in the study, 7
tested positive for HBsAg, giving an overall prevalence
of 7% (95% CI: 2.0% — 12.0%).

Table 1: Overall Prevalence of HBsAg among Blood Donors (n = 100)

Indicator Value Formula Résult
Total Number 100 donors — n=100
HBSAg Positive Cases 7 Comptage direct 7 cases
Overall Prévalence (7/100) x 100 P = (n+/N) x 100 7%
95 % IC P+ 1.96 x N[P(1-P)/n] 0.07 £ 1.96 x 0.0255 [2.0 % —12.0 %]

This prevalence of 7% is slightly below the 8% threshold set in the research hypothesis, but remains within the
expected confidence interval, confirming the high endemicity of HBV in the Toukra health district.

Distribution by Sex

The sample is predominantly male, with 79 men (79%) and 21 women (21%), which reflects the usual situa-

tion in blood transfusion centers in sub-Saharan Africa.

Table 2: Distribution of HBsAg+ Cases by Sex

Sex Total Number

Percentage

Cas HBsAg+ Prévalence

Men 79

79% 5

6.33 %
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Women 21 21% 2 9.52 %
Total 100 100% 7 7 %

Although prevalence is slightly higher in women (9.52%) than in men (6.33%), this difference is not statisti-
cally significant (OR = 0.64; 95% CI [0.10-4.07]; p = 0.684).

Distribution by Age Group
The mean age of all donors is 36.47 years. The mean age of positive donors is 39.57 years. The 26-35 and 36-

45 age groups are the most represented (36% each).

Table 3: Distribution of HBsAg+ Cases by Age Group

Age Group Total Number Percentage Cas HBsAg+ Prévalence
18-25 years 10 10% 0 0%
26-35 years 36 36% 3 8,33 %
36-45 years 36 36% 1 2,78 %
46-60 years 18 18% 3 16,67 %
Total 100 100% 7 7%

The highest prevalence is observed in the 46-60 age group (16.67%), followed by the 26-35 age group (8.33%).
No positive cases were detected among 18-25 year-olds. The overall chi-square test does not reveal any statis-
tically significant difference (y* = 3.41; df = 3; p = 0.332).

Distribution by Marital Status
Married donors make up the majority of the sample (72%), followed by singles (22%) and divorced individ-
uals (4%).

Table 4: Distribution of HBsAg+ Cases by Marital Status

Statut Matrimonial | Total Number Percentage Cas HBsAg+ Prévalence
Maried 72 72% 6 8,33 %
Single 22 22% 1 4,55 %

Widower 4 4% 0 0%
Total 100 100% 7 7%

Prevalence is higher among married donors (8.33%) than among singles (4.55%), with no statistically signif-
icant difference (OR = 1.91; 95% CI [0.22-16.56]; p = 1.000).

Distribution by Occupational Category
The unemployed make up the largest group (21%), followed by students (17%) and traders/merchants (10%).

Table 5: Distribution of HBsAg+ Cases by Occupational Category

Occupational Category Effectif Percentage Cas HBsAg+ Prévalence
Students 17 17% 0 0%
Unemployed 21 21% 2 9.52%
Teacher 9 9% 0 0%
Merchants 10 10% 2 20.00%
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Security forces/law en- 6 6% 1 16.67%
forcement
Healthcare workers 3 3% 0 0%
Author 34 34% 2 5.88%
Total 100 100% 7 7%

The highest prevalence was observed among traders (20.00%), followed by security forces/law enforcement
(16.67%) and the unemployed (9.52%). No cases were detected among students, teachers, and healthcare
workers.

Distribution by Vaccination Status
Among the 100 donors included, 78 (78%) were not vaccinated against hepatitis B, compared to 22 (22%)

who were vaccinated. This low rate reflects the persistent gaps in adult vaccination policy in Chad.

Table 6: Distribution of HBsAG+ Cases by Vaccination Status

Vaccination Status Total Number Percentage Cas HBsAg+ Prévalence
Unvaccinated 78 78% 7 8.97%
Vaccinated 22 22% 0 0%

Total 100 100% 7 7%

All 7 positive cases (100%) belonged to the unvaccinated group. Although the OR calculated with Haldane
correction was 4.72 (95% CI1[0.28, 79.48]; p = 0.337), the association did not reach the threshold for statistical
significance due to the small sample size.

Distribution by Number of Previous Donations
More than half of the donors (52%) were first-time donors. Occasional donors accounted for 36% and regular

donors for 12%.

Table 7: Distribution of HBsAg+ Cases by Number of Previous Donations

Donor Category Total Number Percentage Cas HBsAg+ Prévalence
First -Time Donor 52 52% 4 7.69%
(0 donation)
Occasionnel Donor 36 36% 2 5.56%
(1 donation)
Regular Donor (= 2 12 12% 1 8.33%
donations)
Total 100 100% 7 7%

Prevalence was relatively homogeneous across categories, with no significant trend (> = 0.31; df =2; p =
0.856).

Bivariate Analysis - Factors associated with HBSAg
Bivariate analysis was performed using Fisher's exact test and the chi-square test, with the significance thresh-
old set at p < 0.05.
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Table 8: Results of the Bivariate Analysis of Factors Associated with HBsAg Seropositivity

Factor HBsAg+ (%) OR IC 95 % P-Value Signification
Male Sex 6.33% 0.64 [0.10-4.07] 0.684 Non
Age 46-60 years 16.67% 2.2 [0.26-18.62] 0.423 Non
Married Status 8.33% 1.91 [0.22-16.56] 1 Non
Unvaccinated 8.97% 4.72 [0.28-79.48] 0.337 Non
N First-time donor 7.69% 1.42 [0.26 -7.72] 0.698 Non

No statistically significant association was found. However, several trends deserve to be highlighted:
* The unvaccinated status showed the highest OR (4.72), suggesting a potential protective effect of vacci-
nation.
* The 46-60 age group had the highest prevalence (16.67%), suggesting cumulative exposure prior to the
vaccine era.
» Traders showed the highest prevalence by occupational category (20.00%), possibly reflecting increased
mobility and multiple exposures.
These results should be interpreted with caution given the small sample size (n = 100) and the low number of
positive cases (n = 7), which limit the statistical power of the tests performed.

Discussion

Discussion of Overall Prevalence

The HBsAg prevalence of 7% (95% CI: 2.0-12.0%) observed in our study among blood donors in the Toukra
health district is slightly lower than our initial hypothesis of 8%, but remains within the expected confidence
interval. Itis comparable to the prevalence reported in N'Djamena (6.2%) and lower than the national prevalence
in the general population (12.4-19%), which is expected given the medical pre-selection of donors. This result
is consistent with available African data. The pooled prevalence in sub-Saharan Africa is estimated at 6.93%,
and several studies in Central Africa report similar rates: 8.5% in Cameroon, 7.3% in the Democratic Republic
of Congo. Our result therefore confirms that the Toukra health district fits within the context of high regional
endemicity, with a significant residual transfusion risk [8,9].

Discussion of Associated Factors

Sex

Although prevalence was slightly higher among women (9.52%) than among men (6.33%), no statistically
significant association was found (p = 0.684). This result differs from some African studies that report a male
predominance. However, the high proportion of male donors in our sample (79%) and the small number of
female participants limit the power of this comparison [10,11].

Age

The highest prevalence was observed in the 46—60 age group (16.67%), suggesting cumulative exposure to
HBYV before the era of universal vaccination in Chad. This result is consistent with the literature: adult cohorts
born before the introduction of the vaccine are more vulnerable. The absence of cases among 18-25 year-olds
could reflect a protective effect of pediatric vaccination, although the small sample size in this group (n = 10)
limits conclusions [12].

Vaccination Status

All positive cases (7/7) belonged to the unvaccinated group, with a prevalence of 8.97% versus 0% among
vaccinated donors. Although the association was not statistically significant (p = 0.337), this OR of 4.72
strongly suggests a protective effect of vaccination. This result is consistent with literature data demonstrating
vaccine efficacy above 95%. The small sample size in our study does not allow for statistical conclusions, but
confirms the need to strengthen vaccination coverage among adults [11,13,14].
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Occupation

Prevalence among traders (20.00%) and security
forces/law enforcement (16.67%) was markedly
higherthantheaverage. These occupational categories
are characterized by significant geographic mobility,
potential exposure to various risky practices, and
limited access to prevention services. These results,
although not statistically significant due to small
sample sizes, suggest priority target populations for
screening and vaccination interventions.

Study Limitations

This study has several limitations that must be
considered when interpreting the results: The small
sample size (n = 100) limits the statistical power of
the analyses, particularly for subgroups with small
numbers. Selection bias related to convenience
sampling may affect the representativeness of the
results.

Behavioral data (scarification, tattoos, sexual
behaviors) could not be systematically collected and
analyzed within the scope of this study.

Screening by RDT does not allow detection of
occult HBV infections or donations during the
serological window period, potentially leading
to an underestimation of the true prevalence. The
short collection period (March 17 — April 13) may
not reflect seasonal variations in attendance at the
transfusion center.

Conclusion

This descriptive and analytical cross-sectional study,
conducted among 100 blood donors in the Toukra
health district, determined an HBsAg prevalence
of 7% (95% CI: 2.0-12.0%), confirming the high
endemicity of hepatitis B virus in this district.
Although slightly lower than the 8% threshold set
in our hypothesis, this prevalence represents a
significant residual transfusion risk, in line with
available regional data. Bivariate analysis did not
reveal any statistically significant association between
the factors studied and HBsAg seropositivity, mainly
due to the limited sample size. However, several
important trends were identified: all positive cases
belonged to the unvaccinated group (OR = 4.72),
high prevalence in the 46-60 age group (16.67%)
and among traders (20.00%). These results highlight
the need to intensify vaccination efforts among

adults, improve systematic donor screening protocols,
and raise awareness among at-risk populations in the
Toukra health district. Further studies with larger
samples and more comprehensive behavioral data
would be needed to confirm these trends and identify
statistically significant associations.
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