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Abstract

Introduction: Like healthcare workers, medical students are also exposed to a
risk of accidental contamination during their hospital internships. However,
they do not benefit from prevention services in the same way as workers in
this sector, although they actively participate in the routine care provided to
patients in the various hospital departments. The objective of our study is to
determine the incidence of these accidents and their medical and administra-
tive management among these victims (medical students) not classified in the
category of workers. Materials and Method: This was a cross-sectional study
carried out over three months from January 15 to March 14, 2023. The study
population consisted of all medical students at the Faculty of Health Sciences
at the University of Bangui. Regularly enrolled students from 2nd to 7th year,
on placement in hospitals in the Central African Republic and who gave their
informed consent were included. Data were collected through a self-administered
questionnaire. Results: A cross-sectional study was carried out among medi-
cal students concerning the incidence and management of accidents involv-
ing exposure to blood in the Central African Republic. Of the 254 students
included, three (9%) had already been correctly vaccinated against the viral
hepatitis B virus, 198 (77.9%) reported still having access to personal protec-
tive equipment, 133 students (52.4%) reported being victims of OBE in the
past 12 months. The main types of OBE were stings (62%), followed by liquid
splashes (32%) and cuts (6%). Among the 133 victims, 92.9% carried out im-
mediate hand disinfection or abundant eye washing, 41.9% obtained the se-
rology of the source patient and 37% reported the accident to their supervi-
sor. Conclusion: It is important that students benefit from better prevention
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and management of these accidents.
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1. Introduction

A occupational blood exposure (OBE) is defined as any percutaneous contact
(prick, cut), or projection on mucous membranes (eye, mouth) or on damaged
skin (eczema, previous cut) with blood or a biological fluid containing blood [1].
On the one hand, they constitute a medical problem in that they expose health
personnel to the risk of contamination by infectious agents, in particular the
Human Immunodeficiency Virus (HIV) and viral hepatitis B (HBV) and C
(HCV); the seriousness of these conditions lies in their chronicity but also in the
serious illnesses they cause. On the other hand, these accidents have a profes-
sional nature, which respects an entire administrative procedure [1]. The em-
phasis should be placed on prevention before implementing treatment which is
sometimes difficult and often not respected [2] [3] [4].

In the Central African Republic (CAR), HIV and hepatitis B virus infection
still remains a public health problem. In 2022, the prevalence of HIV infection
among adults aged 15 to 49 was estimated at 3.4% [5] and that of viral hepatitis
B, at 8.8% among voluntary blood donors in 2016 [6] It was 7.4% among sex
workers in 2019 [7]. To reduce the frequency of these accidents and therefore
the spread of these diseases through care, on-the-job health personnel have been
trained in the prevention of OBE. A module on the prevention of OBE has been
inserted into the training curriculum of medical students in Bangui. Posters on
standard precautions have been made available to the main health facilities in
the country. Since the advent of the COVID-19 pandemic, the capacities of
health structures have been strengthened in terms of training on the control of
nosocomial infections, the provision of personal protective equipment (gloves,
gowns, aprons, masks) and in hand washing kit. All of these interventions
should help reduce the incidence of OBE in our healthcare structures. Previous
studies carried out among health personnel in Bangui in 2012 and 2016 found
respective frequencies of 54% and 60% [8] [9]. Knowledge, attitudes and prac-
tices regarding OBE among health personnel have been documented [10].

Like healthcare personnel, medical students are also exposed to a risk of acci-
dental contamination during their hospital internships [2] [3] [4]. However,
medical students do not benefit from prevention services in the same way as
workers in this sector, although they actively participate in the routine care pro-
vided to patients in the various hospital departments. The medical student is
exposed to the same risk regarding OBE but. In CAR, a case of occupational se-
roconversion to the human immunodeficiency virus in a medical student at the

end of training, victim of OBE, was documented in 2019 [11].
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It is in this context that this study aims to determine the incidence of OBE
among medical students at the Faculty of Science and Health (FACSS) of Bangui

and to assess their management.

2. Materials and Methods

This was a cross-sectional study with descriptive and analytical aims, carried out
over three months from January 15 to March 14, 2023. The study population
consisted of medical students regularly registered at the FACSS for the academic
year 2021-2022. Regularly enrolled students from 2nd to 7th year, on placement
in hospitals in the Central African Republic and who gave their informed con-
sent were included. This was an exhaustive survey carried out on a voluntary ba-
sis. All students who participated in the survey were informed of the objective of
the study and the anonymous nature of the information. A student information
and awareness session was organized in each class, at the end of which a
self-administered questionnaire was given to each consenting student. The ques-
tionnaire consisted of three parts. The first part brings together demographic
and educational characteristics (age, gender and year of study), the second part
concerns prevention measures (vaccination against the viral hepatitis B virus,
availability of protective equipment and devices waste disposal) and the third
brings together the history of OBE in these students, the number of blood expo-
sure accidents to which they have been exposed, their mechanisms and circums-
tances of occurrence, the reasons given by the students to justify the accident
and treatment. Data were entered and analyzed using Epi Info version 7 soft-
ware. The chi-square test was used to compare proportions. A p < 0.05 is consi-
dered statistically significant. The association measures were estimated by the
Odds Ratio (OR) and their 95% confidence interval (CI). The study was carried

out in strict compliance with ethics.

3. Results

In total, 254 questionnaires were completed.

3.1. Sociodemographic Characteristics of Students

In this study, men represented 76.0% of our sample (76.0%) with a ratio of 3.2.
The average age was 26 + 3.8 years with extremes ranging from 19 to 34 years.
Students aged between 20 - 25 years old represented 44.5% of our sample. Stu-
dents in the 2nd to 3rd year constituted 38.6% of our sample (Table 1).

3.2. OBE Prevention Measures

In this study, 23 students (9%) had already been correctly vaccinated against the
viral hepatitis B virus, 198 students (77.9%) reported still having access to per-
sonal protective equipment, 152 (59.8% ) to a hand washing device. The availa-
bility of a waste disposal device (sharps box) within easy reach was reported by
132 students (51.9%). The presence of posters on standard precautions and what
to do in the event of OBE was reported by 19.3% of students (Table 1).
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Table 1. Distribution of students according to socio-demographic characteristics.

Characteristics Number (n = 254) Percentage
Sex
Male 193 76.0
Female 61 24.0
Age range
>15-20 12 4.7
>20 - 25 113 44.5
>25-30 97 38.2
>30 - 35 32 12.6
Level of study
2nd to 3rd year 98 38.6
4th to 5th year 84 33.1
6th to 7th years 72 28.3

3.3. Frequency and Mechanism of Occurrence of OBE

During this study, 133 students (52.4%) reported having been victims of OBE in
the last 12 months. The main types of OBE were, punctures by a dirty needle,
during recapping or mismatching of the needle (62%) to the hand, followed by
splashes of liquid on a mucous membrane or injured skin (32%) and cuts (6%).
Approximately 51.1% of victims reported having been the victim of a single ac-
cident in the past 12 months. Thirty-three percent (33.9%) reported having suf-
fered two accidents and 15% three or more accidents. Accidents occurred much
more in medicine departments (37.6%), followed by surgery (31.6%), gyne-
co-obstetrics (25.6%) and finally pediatrics (5.2%). Among the victims, students
under 25 years old (73.7%) and 2nd and 3rd year students (60.2%) were the most

numerous.

3.4. Reasons Given to Justify the Accident

Forgetting standard precautions was mentioned by 62.7% of students, followed

by fatigue during guard duty (23%) and negligence (14.3%).

3.5. OBE Support

Among the 133 victims, 92.9% reported having carried out immediate hand dis-
infection or abundant eye washing. Of the population studied, the serology of
the source patient was obtained in 41.9% and 37% declared having reported the
accident to their hierarchical superior. The main reasons given by victims who
did not report the accident were minimizing the risk of disease transmission
from the source patient (57.9%), lack of motivation (33.1%) and ignorance of the

declaration procedure (9%).
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3.6. Determinants of OBE among Students

The determinants associated with blood exposure accidents were age below 25
years (p < 0.001, 7.38 [6.23 - 12.41]), lack of awareness of the danger of recap-
ping needles (p = 0.011; 0.51 [0.33 - 0.91]) and the scarcity of a waste disposal
device (p = 0.018; 0.39 [0.17 - 0.69]). Details are presented in (Table 2).

4. Discussion

Our study focused on OBE exclusively in medical students. This choice is justi-
fied by the fact of their strong involvement in care activities and that they do not
benefit from prevention services in the same way as the rest of the care staff.
However, medical studies fall within the framework of professional schools and
therefore very quickly these students are in contact with patients and therefore
exposed to the same risks as professional health workers. In the CAR, the lack of
qualified health personnel [12] leads to the fact that medical students intervene
in all medical and surgical services to sometimes make up for this lack. Studies
concerning blood exposure accidents in the CAR have already been carried out
among workers and healthcare personnel [8] [9] [10] but we do not have docu-
mented data concerning students.

The students in our series were young with an average age of 26 + 3.8 years,
the male gender represented three quarters of our sample (76.0%). Ardamouch,
Berahou and Souza-Borges reported a mean age relatively lower than ours and a
female predominance [2] [3]. The high school dropout of girls compared to boys
at the country level may explain this difference [13].

Prevention of OBE includes the provision of safety equipment, such as con-
tainers and personal protective equipment [1], etc. In this study, of the 254 stu-
dents included, only 51.9% reported always having a sharp waste disposal device

on hand.

Table 2. Distribution of students according to their access to personal protective equip-

ment.
. . Number
Access to protective equipment Percentage
(n =254)
Always 198 77.9
Sometimes 56 22.1
. . Number
Hand washing device Percentage
(n=254)
Always 152 59.8
Sometimes 102 40.2
. Number
Waste disposal system Percentage
(n =254)
Always 132 51.9
Sometimes 122 48.1
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This prevention also includes vaccination against the hepatitis B virus HBV
[1]. The aim of vaccinating healthcare personnel is to protect them against an
occupational risk by providing them with individual protection by immunizing
them but also prevents them from contaminating those around them. Vaccina-
tion against the hepatitis B virus is a means of prevention, not of OBE, but of the
risk of infection by the hepatitis B virus. After a well-conducted vaccination,
more than 95% of young adults are immunocompetent have an anti-HBS anti-
body level > 10 IU/], the internationally accepted protection threshold, and are
considered immune, with no subsequent booster necessary [1]. The good vacci-
nation coverage of healthcare workers against hepatitis B in developed countries
has led to a virtual disappearance of the risk of hepatitis B of occupational origin
[14]. In France, vaccination against HBV has been compulsory for health per-
sonnel since 1991 [15] and for medical students since 2007 [16]. In CAR, at the
national level, there is no immunization program against the virus of hepatitis B
dedicated to health personnel. In our series, only 9% of students were correctly
vaccinated. Mossoro et al in 2016 also noted that only 9.3% of their study popu-
lation was vaccinated against HBV [17]. This low vaccination coverage among
students in particular and among health personnel in general has been found by
several African authors [3] [18] [19].

Of the 254 students surveyed, 133 declared having been victims of OBE in the
last 12 months, a rate of 52.4%. This frequency was found in 2016 among health
personnel by Mossoro et al (54%) and is close to that noted by Diemer ef al
(60%) the same year [9] [17], but is higher than those found respectively by Ar-
damouch in 2010 (47.6%) in Marrakech, Souza-Borges in 2014 (20.9%) in Brazil
and Berahou in 2017 (17.3%) in Casablanca [2] [3] [4].

Our study highlighted a significant link between age and the occurrence of
OBE (p < 0.05). Students under 25 were more exposed than those over 25. This
result could be explained by the fact that students under 25 are mainly in the
first cycle (1st to 3rd year), and are less experienced. The International Labor
Organization notes that young people aged 18 - 24 are more likely to suffer a se-
rious accident at work than older adults. Lack of experience and psychological
immaturity would be the main reasons [20]. Forgetting standard precautions
mentioned by 62.7% of student victims of OBE indicates psychological imma-
turity [20].

The main mechanism of OBE was pricking with a dirty needle, especially
during needle recapping. This observation is recognized and has been made by
several authors [1] [3] [17] [21]. Diemer et al 2016 noted that liquid splashes
were the most numerous [9]. This is due to the fact that this work was done in
the maternity wards of Bangui.

Among the victims, only 41.9% obtained the serology of the source patient
and 37% reported the accident to their supervisor. This under-reporting is
common in cases of OBE [2] [4] [22] [23] [24]. Mossoro et al in Bangui in 2016
already noted the under-reporting of OBE (3%) among victims [17]. The most
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Table 3. Analysis of the determinants of blood exposure accidents among students.

Determinant Antecedents OBE OR OR
eterminants —_—
vEs No lCatos%]l P (icatosw] P
Sex 0.986 - -
1.01
Male 101 92
[0.57 - 1.79]
Female 32 29
Age 0.000 0.000
9.75 7.38
<25 ans 98 27
[5.48 - 17.35] [6.23 - 12.41]
>25 ans 35 94
Level of Study 0.301 - -
1.30
2nd to 3rd year 80 65
[0.79 - 2.14]
4th to 7th Year 53 56
Training on OBE 0.420 - -
1.68
Yes 129 115
[0.46 - 6.11]
No 4 6
Knowledge of the
0.017 0.011
danger
For recapping needles
0.49 0.51
Yes 93 100
[0.27 - 0.89] [0.33 - 0.91]
No 40 21
Accident declaration 0.594 - -
0.87
Yes 67 65
[0.53 - 1.43]
No 66 56
Presence of PPE
] 0.091 . .
in the department
0.59
Always 97 99
[0.33 - 1.09]
Sometimes 36 22
Waste disposal device 0.314 0.018
0.77 0.39
Always 60 72
[0.47 - 1.28] [0.17 - 0.69]
Sometimes 73 49
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common reasons given by students were minimizing the risk of disease trans-
mission from the source patient, and lack of motivation. The trivialization of the
risk of OBE was also highlighted by Noé’s study among nursing students [24]. In
Nice, Keita-Perse et al noted that 39% of student victims of OBE reported their
accident [25]. Laraqui and Meunier also noted in their study that under-declaration
of OBE was linked to lack of knowledge of procedures, underestimation of risk
and the complexity of procedures [26] [27].

In the event of OBE, reporting within 24 hours is essential to guarantee the
rights of the victim and serological monitoring according to the serological sta-
tus of the source patient [24]. Those who did not have access to the serology of
the Patient sources either were not put on post-exposure treatment and could
have been subject to post-accident seroconversion, or were put on wrong treat-
ment with all the risks that entail arise. In both cases, victim monitoring, when it
was established, was difficult. In the national context, this work is the responsi-
bility of referents who must be appointed in each of the large health establish-
ments. In practice, very few healthcare establishments have OBE referents.

The limitations of this study lie in the fact that it is partly based on student
declarations and that we have no means of verification. However, these results
deserve to be considered and serve as a basis for better management of blood

exposure accidents among students (Table 3).

5. Conclusion

From this study it appears that OBE are common among medical students at
FACSS in Bangui. Actions that pose a risk of OBE, such as recapping, continue
to be done. Young age (less than 25 years) and the scarcity of a waste disposal
system are associated factors. The virtual non-existence of vaccination against
HBV among medical students is to be deplored. The HBV vaccination obligation
must be effective for health personnel, extended to students in these sectors. Given
that the prevalence of HIV infection and viral hepatitis B is very high in CAR, it is
important that the capacity of students is strengthened in terms of continuing
education at the internship site, that all services are provided with equipment for
the elimination of sharp waste and makes sufficient PPE available. Finally, with
the aim of ensuring holistic care for victims of OBE, referents are appointed in

each hospital and the procedure for treating OBE is known to everyone.
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