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study reveals that more than half of the students demonstrated good levels of
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low. General biosafety practices did not comply with recommended standards.
The level of education significantly influenced both knowledge and attitudes.
Therefore, it is necessary to implement an annual HBV screening and vaccina-
tion campaign for students, accompanied by information and awareness-rais-
ing sessions.
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1. Introduction

Hepatitis B is a potentially fatal viral infection caused by a hepatotropic virus, the
hepatitis B virus (HBV) [1]. It represents a major public health problem world-
wide and affected an estimated 254 million people in 2022, with approximately 1.5
million new infections occurring each year [2]-[5].

In Africa, the prevalence of chronic hepatitis B in the general population was
estimated at 5.8% in 2022 [2]-[5].

In Mali, its prevalence in the general population was estimated at 12.1% in 2020,
corresponding to approximately 2,500,000 infected individuals [2]-[5].

The risk of exposure to HBV among health students constitutes a major con-
cern. Approximately two million health professionals are exposed to blood-borne
viral diseases each year, resulting to nearly 70,000 infections caused by hepatitis B
virus (HBV) [6]. Health students, who are frequently in contact with blood and
other bodily fluids during their training, are particularly exposed to the risk of
infection with blood-borne viral diseases such as HBV, partly due to inadequate
knowledge, attitudes, and practices regarding HBV [7] [8].

Considering the importance of adequate knowledge and appropriate attitude in
the prevention of HBV infection [9], assessing health sciences students’ knowledge,
attitudes and practices regarding HBV is essential for identifying effective strategies
to minimize their risk of exposure [10]. Given that disease prevention practices
are generally associated with the level of knowledge and attitudes, conducting
studies to identify gaps in knowledge, attitudes, and practices (KAP) represents a
critical first step in prevention planning. Indeed, the results of such studies allow
the development of targeted strategies to effectively improve the knowledge, atti-
tudes, and practices of future health professionals. In this context, we conducted
this study to evaluate the knowledge, attitudes, and practices of students at Kankou

Moussa University (UKM) in Bamako regarding viral hepatitis B.

2. Methodology
2.1. Study Location

The study was conducted at Kankou Moussa University in Bamako. Established
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in 2009, Kankou Moussa University had a total of 837 students during the 2024-
2025 academic year, distributed across 13 levels. Pharmacy training comprises 6
levels (1st to 6th year) with a total of 309 students, while the medical program
comprises 7 levels (1st to 7th year) with 528 students.

2.2. Type and Period of Study

This was a cross-sectional study conducted over a 12-month period, from January
1 to December 18, 2025.

2.3. Study Population

The study population consisted of students enrolled at Kankou Moussa Univer-

sity.

2.3.1. Inclusion Criteria
* Students enrolled at Kankou Moussa University (UKM) for the 2024-2025 ac-
ademic year.

» Students who voluntarily agreed to participate in the survey.

2.3.2. Non-Inclusion Criteria

* Students who were unavailable during the survey period.

¢ Students enrolled at Kankou Moussa University (UKM) who did not have a
mobile phone number or a WhatsApp account.

2.3.3. Sampling

1) Sampling Technique

We employed stratified random sampling based on the number of students,
with each class constituting a stratum. The sample size was allocated proportion-
ally according to the number of students in each class. Within each stratum, par-
ticipants were selected using a random draw.

We ensured that the desired sample size was achieved in each class to maintain
representativeness of the population. If the target number of participants was not
reached in a given class, the shortfall was compensated by selecting additional stu-
dents from other classes. The estimated sample size for the study was 424 students,
distributed proportionally between pharmacy and medicine programs (see sample
size calculation results). Accordingly, 157 participants were selected from phar-
macy and 267 from medicine (Table 1). The allocation of participants to each class
was performed as follows:

Step 1: Calculate the percentage of students in each class based on the total
number of students and the number of students per class.

- 837 - - 100%
- Number per class-------------- > X%/class

Step 2: Calculate the sample size for each stratum (class) based on the percent-
age obtained and the total sample size.

- 100% ----------mmmmmmm - total sample
- X%/class -------------- - X students/class
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Table 1. Number of samples per class.

Sample per class

Level of study
Pharmacy Medicine

1st Year 38 76
2nd Year 34 51
3rd Year 34 42
4th Year 17 34
5th Year 21 30
6th Year 13 17
7th Year 0 17

Total 157 267

2) Sample size calculation

Assuming that approximately half of the students had good knowledge, atti-
tudes, and practices (with a margin of error of 5%), and based on a 95% confidence
interval (95% CI), as suggested by models in the literature [11] [12], the sample
size was calculated using the Daniel Schwartz formula.

n =—p;q(Za)2

n = sample size;
P=50% (proportion of the event in a previous study);

I= desired precision (5%);

Q=1-A
Za =1.96 (test de I’écart réduit); Za = 1.96 pour a = 5%).
n=2203( 96) =385
(0.05)

To account for potential non-response, 10% was added to the minimum calcu-

lated sample size, resulting in a final sample size of n = 424.

2.4. Categorization of the Level of Knowledge: Attitude and
Practice of Students

The questionnaire was developed based on the literature. Questions assessing stu-
dents’ level of knowledge, attitudes, and practices were evaluated using 34, 10, and
9 items, respectively, in accordance with data from the literature [13] [14].

We assigned scores based on the answers to the questions asked. Thus, any cor-
rect response was scored 1 point and 0 points for any incorrect response.

The grades obtained were then dichotomized into good and bad according to a
model from the literature [13] [14]. The score obtained by the participants was
considered good if it was greater than or equal to 70% (=70%) for each KAP sec-
tion and poor if it was less than 70% (<70%).

For the categorization of knowledge level, students who achieved 24 or more
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correct responses out of 34 (=70%) were considered to have good knowledge,
whereas those with fewer than 24 correct responses were considered to have poor
knowledge of hepatitis B.

Concerning the attitude assessment, students who provided at least 7 correct
responses out of the 10 expected were considered to have a “good attitude”,
whereas those who obtained fewer than 7 correct responses were classified as hav-
ing a “poor attitude”.

For the practice evaluation, students who correctly answered at least 6 out of
the 9 questions were considered to have “good practice”. Those who provided

fewer than 6 correct responses were classified as having “poor practice”.

2.5. Variables Studied

The variables included were sex, training program, level of study, knowledge of
HBV, contagiousness of HBV, modes of transmission, means of prevention, com-
plications of hepatitis B, treatment, diagnosis, and screening; students’ attitudes
toward hepatitis B; students’ behavioral practices regarding hepatitis B; family his-

tory of HBV; and experience in providing care or treatment.

2.6. Data Collection and Tools Used

Data were collected online using smartphones through a survey link created with
Google Forms. The questionnaire link was distributed electronically via WhatsApp.
After data collection, the responses were exported to a Microsoft Excel file to cre-

ate the study database. The data base was then cleaned prior to analysis.

2.7.Data Analysis Plan

The collected data were analyzed using SPSS software version 27.0.1. The analysis

was conducted in three stages:

% Descriptive analysis: This consisted of describing the study sample. Quanti-
tative variables were expressed as means and standard deviations, while quali-
tative variables were presented as percentages.

¢ Univariate analysis: This analysis examined associations between dependent
variable variables (KAP) and various independent variables. Pearson’s chi-
square test and Fisher’s exact test were used as appropriate.

% Multivariate analysis: Binary logistic regression was used in the final model
to identify factors independently associated with students’ KAP. Explanatory
variables with a p-value < 0.20 in the univariate analysis were included in the
multivariate logistic regression model. Statistical significance was set at p <
0.05.

2.8. Ethical and Deontological Considerations

Permission was obtained from the university authorities prior to the conduct of
the study. Participants were informed about the objectives and purpose of the

study. Participation was voluntary and based on free and informed consent. An-
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onymity and confidentiality were guaranteed throughout the study process.

3. Results

3.1. Sociodemographic Characteristics

A total of 425 students participated in the study. The mean age was 21.25 + 2.64
years and 18 - 24 age group accounted for 78.5% (n = 334) of the sample. Among
the participants, 60.9% (n = 259) were female, and 64.2% (n = 273) were enrolled
in the medical program. First-, second-, and third-year students represented
28.2% (n = 120), 21.2% (n = 90), and 18.6% (n = 79) of the sample, respectively.

3.2. Knowledge of Kankou Moussa University Students on Viral
Hepatitis B

Overall, 91.8% of students correctly identified the causative agent, 73.4% knew the
modes of transmission, 74.8% were aware of prevention methods, and 60.9% un-
derstood the objectives of curative treatment. Only 28.0% recognized that new-
borns are a high-risk group for developing chronic hepatitis B, and 44.5% were
aware of the main complications, including liver failure, cirrhosis, liver cancer,
and premature death (Table 2).

Table 2. General knowledge of Kankou Moussa university students about hepatitis B in
2024-2025 (n = 425).

Variables n %
Knowledge of hepatitis B 394 92.7
Causal agent of hepatitis (virus) 390 91.8
Organ affected by HBV (liver) 412 96.9
Impact of hepatitis B on liver function 405 95.3
Age group most at risk of developing chronic hepatitis B 119 28.0
(neonates) ’
Perceived effects of HBV (cancer. cirrhosis. liver failure.
189 44.5
premature death)
Risk of mortality linked to complications of untreated chronic
. . . 309 72.7
hepatitis B (High risks of premature death)
Knowledge of transmission methods 312 73.4
Knowledge of prevention methods 318 74.8
Knowledge of the objectives of curative treatment 259 60.9

3.3. Attitudes of Kankou Moussa University Students towards the
Hepatitis B Virus

Regarding occupational risk, 67.3% of students reported fearing infection feared
being infected with HBV, 64.2% perceived themselves to be at higher risk than the
general population and 57.9% were aware of the risk during their practical train-
ing. Conversely, only 29.9% felt confident in managing a patient with hepatitis B
(Table 3).
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Table 3. Attitudes of UKM students towards the hepatitis B virus in 2024-2025 (n = 425).

Variables n %
Importance of hepatitis B as a public health problem in Mali 389 91.5
Perception the Safety of the Hepatitis B Vaccine 359 84.5
Perception of the need to vaccinate newborns against
o\ . 370 87.1
hepatitis B at birth
Health workers’ fear of infection with hepatitis B virus 286 67.3
Perception of risk of hepatitis B virus infection among health 273 642
workers compared to the general population '
Perception of risk of hepatitis B virus infection among Health 246 57.9
Workers during practical training '
Health workers’ confidence in managing patients with 127 9.9
Hepatitis B '
Perception of the effectiveness of infection control guidelines 375 882
in protecting against hepatitis B virus '
Perception of the importance of hepatitis B information for
. . 415 97.6
health professionals and health sciences students
Perception of the need to offer training programs on the
414 97.4

occupational risk of hepatitis B virus to all health students

3.4. Practices of Kakou Moussa University Students Regarding the
Hepatitis B Virus

In our study, 29.9% of students reported having been screened for HBV, and
45.6% had received vaccination. Regarding biosafety practices, 56.7% disposed of
medical waste in appropriate medical bags, 29.9% discarded needles without re-
capping them, and 56.9% reported occasionally working without personal protec-

tive equipment (Table 4).

Table 4. Behavioral practices of Kankou Moussa university students regarding viral hepa-
titis B in 2024-2025, (n = 425).

Variables n %
Performing a hepatitis B virus screening test 127 29.9
Willingness to undergo treatment following a positive hepatitis 403 948
B virus test '
Hepatitis B vaccination status 194 45.6
Safe disposal practices for blood-contaminated objects and 41 567
instruments, regardless of infection source '
Practice of consistently wearing gloves during biological 354 83.3
procedures '
Practice of consistently wearing gloves when administering
316 74.4

injections or infusions
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Continued
Occasional work without personal protective equipment (PPE) 183 56.9
Reporting needle stick incidents to supervisors 387 91.1

Measures taken to prevent needle stick injuries

a) Wash hands with soap or disinfectant after each clinical

79 18.6
procedure?
b) Recap the needle with both hands after use and immediately 219 515
dispose of it in a puncture-resistant sharps container '
¢) Do not recap the needle and immediately discard it in a

127 29.9

puncture-resistant sharps container

3.5. Knowledge Scores, Attitude, Practice of Kankou Moussa
University Students Facing the Hepatitis B Virus in
2024-2025

The results showed that 50.1% of students had good knowledge, 88.7% demon-
strated a favorable attitude, and 51.3% exhibited good practices related to hepatitis
B (Figure 1).

B Good knowledge

B Appropriate
attitude
= Good practice

Figure 1. Knowledge attitude and practice scores of Kankou Moussa university students
regarding hepatitis B virus.

3.6. Factors Associated with Students’ Knowledge, Attitude and
Practice

Multivariate analysis revealed a statistically significant association between stu-
dents’ knowledge and educational level in favor of 4™ year (aOR = 0.30; 95% CI
[0.11 - 0.78]). Student attitude was associated with age favoring the 18 - 24-year
age group(aOR = 0.31, 95% CI [0.10 - 0.98]) educational level, favoring 2nd-year
(aOR =0.14; 9% CI [0.04 - 0.49]) and 3rd year students (aOR = 0.16; 95% CI [0.05
- 0.56]) and having participated in the care of hepatitis B virus (aOR = 2.18; 95%
CI [1.14 - 4.16]. Students’ practice was associated with proximity to family mem-
bers affected by HBV (ORa = 0.58; IC95% [0.34 - 0.98]) (Table 5).
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Table 5. Distribution of factors associated with the knowledge, attitude and practice among Kankou Moussa university students in

2024-2025.
Variable Knowledge Attitude Pratictitice
aOR* [IC 95%] aOR* [IC 95%] aOR* [IC 95%]
Age range

16-18 1.85 [0.33 - 10.3] 0.22 [0.04 - 1.08] 0.85 [0.15 - 4.87]
18-24 0.74 [0.14 - 3.80] 0.31 [0.10 - 0.98] 1.05 [0.19 - 5.70]
24 - 30 0.62 [0.11 - 3.34] . Ref (24-35) 0.78 [0.14 - 4.35]

30-35 - Ref - - Réf

Level of training

1r 0.62 [0.23 - 1.68] 0.38 [0.12 - 1.17] 1.48 [0.52 - 4.21]
2 0.79 [0.32 - 1.94] 0.14 [0.04 - 0.49] 0.99 [0.35 - 2.83]
3e 0.58 [0.22 - 1.50] 0.16 [0.05 - 0.56] 0.72 [0.25 - 2.09]
4e 0.3 [0.11 - 0.78] 0.47 [0.09 - 2.44] 0.44 [0.14 - 1.34]
5 0.47 [0.17 - 1.27] Ref 0.57 [0.19 - 1.73]
6 0.41 [0.12 - 1.35] . 0.51 [0.14 - 1.85]

7¢ Ref - Ref

Having a parent/relative affected by HBV

No Ref Ref Ref

Yes 0.69 [0.43 - 1.12] 1.29 [0.58 - 2.84] 0.58 [0.34 - 0.98]
Having experience caring for HBV+ patients

No Ref Ref Ref

Yes 0.95 [0.15 - 1.23] 2.18 [1.14 - 4.16] 0.88 [0.57 - 1.35]

aOR*: Adjusted Odds Ratio.

4. Discussion

Knowledge of Hepatitis B among Kankou Moussa university students

Slightly more than half of the students demonstrated good knowledge of viral
hepatitis B. This knowledge varied according to the level of study. Specifically,
students in years below the 7th year had a lower likelihood of possessing good
knowledge of HBV compared to 7th-year students.

This finding suggests that the acquisition of knowledge about HBV is progres-
sive, increasing with the level of study. Similar observations have been reported
by Mursy and Mohamed (2019) [15]. Furthermore, the results of studies con-
ducted in Morocco by Bentouhami MR et al. (2019) and in Jordan by Alaridah N
et al. (2024) are consistent with our findings [16] [17].

Regarding these gaps in knowledge about hepatitis B, our study found that only
a minority of participants recognized that newborns are the age group most at risk
of developing chronic hepatitis B, reflecting a limited understanding of the dis-

ease’s progression by age. Furthermore, fewer than half of the students were aware
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of the main complications, including cirrhosis, liver cancer, liver failure, and
premature death. A study conducted in Vietnam by Nguyen et al (2021) reported
that 44.5% of students recognized newborns as the most at-risk group and 88.4%
were aware of complications associated with chronic hepatitis B, a result likely
attributable to their prior training in infectious diseases and epidemiology [18].
Furthermore, a substantial proportion of participants (over one-third) incorrectly
believed that hepatitis B virus could be transmitted through coughing, sneezing,
or by sharing utensils and food. In contrast, the study by Nguyen et al (2021)
reported much lower rates (13.5% and less than 6%, respectively), which may be
explained by the more advanced level of the students included in their study. Re-
garding the prevention of mother-to-child transmission, half of the students in
our study recognized the importance of administering the hepatitis B vaccine. The
Vietnamese studies by Nguyen et al. (2021) reported 95.7% of students were aware
of HBV [18]. Furthermore, the combined strategy recommended by the WHO,
consisting of the administration of hepatitis B-specific immunoglobulin (HBIG)
along with three doses of vaccine to infants born to infected mothers—remained
poorly known, with fewer than half of the students correctly identifying it.

Regarding testing, awareness of at-risk groups such as men who have sex with
men (MSM) and people living with HIV was low. Similarly, few students were
aware that chronic hepatitis B is most often asymptomatic. The study by Mohan
B Sannathimmappa (2019) reported that 50.8% of students were aware that
chronic hepatitis B can be asymptomatic [19]. Regarding postnatal follow-up,
only a small proportion of students knew that serological testing of infants born
to HBsAg-positive mothers should be performed at 12 months. These findings
highlight a substantial gap in students’ understanding of screening and post-vac-
cination monitoring. Regarding treatment, only a small proportion of students
identified the inhibition of viral replication and the prevention of mother-to-
child transmission as key therapeutic objectives. In contrast, the study by
Alaridah et al. (2024) reported much higher proportions (86.6% and 87.7%, re-
spectively) [17], likely due to the more advanced level of the students included in
that study.

Attitudes of Kankou Moussa university students towards hepatitis B

Factors significantly associated with students’ attitudes included age, educa-
tional level, and practical experience. Younger students (18 - 24 years) were less
likely to adopt a favorable attitude compared to those aged 30 - 35 years. This
observation may be explained by the fact that students’ maturity and clinical ex-
perience influence their attitudes and practices. In addition, 2nd- and 3rd-year
students exhibited significantly less favorable attitudes compared to those at
higher levels of study. This highlights the role that progression through the cur-
riculum plays in the adoption of appropriate behaviors. Studies conducted in Jor-
dan by Alaridah N et al (2024) and in Ethiopia by Gebremeskel T et al. (2020)
reported that students’ attitudes improved with advancing levels of study [17]

[20]. Students who had practical experience caring for patients with HBV were
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more likely to exhibit a favorable attitude than those without such experience.
Similarly, a study conducted by Adenlewo O] et al. (2018) in Nigeria reported an
improvement in preventive attitudes following practical experience [21].

Practices of Kankou Moussa university students regarding hepatitis B

Our results revealed a low uptake of hepatitis B screening, with only a minority
of participants reporting having been tested, despite a strong willingness to un-
dergo treatment if found positive. This low level of screening practice may be ex-
plained by the fact that most students were unaware of the availability of free
screening. Similarly, the vaccination rate was low, markedly below international
recommendations [22] and lower than rates reported in other studies [23]-[27].
The main factor associated with good practices regarding viral hepatitis B among
students was proximity to individuals infected with HBV. Students without a fam-
ily member or close relative affected by HBV were less likely (42%; 95% CI [0.34
- 0.98]) to adopt appropriate practices compared to those with a family history of
the infection. This finding is consistent with results reported by Adenlewo et al
(2018) in Nigeria [21].

5. Conclusion

This study shows that more than half of the students demonstrated good levels of
knowledge, attitude, and practices. However, preventive measures against hepati-
tis B (screening and vaccination) among students were low. General biosafety
practices did not meet established standards. The level of education significantly
influenced both knowledge and attitude. It is therefore necessary to implement an
annual HBV screening and vaccination campaign for students, accompanied by

information and awareness sessions.

6. Limitations of the Study

The inclusion of students from the first to the second year may have influenced
the overall results, particularly with respect to their level of knowledge and pre-
ventive practices. These students, who had not yet begun clinical activities or hos-
pital internships, generally possessed limited theoretical knowledge of viral hepa-
titis B and its associated occupational risks. Consequently, their inclusion may
have led to an underestimation of the overall levels of knowledge, attitudes, and
practices.

Information bias, particularly social desirability bias, may have occurred due to
the use of a self-administered questionnaire via Google Forms, with some students
providing answers they perceived as socially acceptable rather than reflecting their
true perceptions or behaviors. Despite these limitations, this study provides valu-
able insights into the knowledge, attitudes, and practices regarding viral hepatitis

B among Kankou Moussa University students.
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