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Abstract: The burden of morbidity and mortality caused by sexually transmitted infections (STIs) has
serious consequences on the quality of life of populations. Nowadays, despite numerous prevention
campaigns, sexually transmitted infections have been on the rise in France for several years. It
remains important to transmit the right information in order to better educate and support patients.
Where then remains the problem, and how can we improve the involvement and awareness of the
general population regarding the risks of these STIs? It is imperative to work upstream on the
training of health professionals and students because they are the first interlocutors and the only
ones to transmit the knowledge acquired during their initial training to the individuals concerned.
The objective of this work is to identify the areas where health professionals and students do not
yet have all the notions acquired via a multiple-choice questionnaire on the different STIs and their
major characteristics. These results will contribute to the implementation of additional training at the
Health Centers in France.
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1. Introduction

Every day, more than 1 million people contract an STI worldwide, according to the
WHO [1]. Despite the means of screening, early diagnosis, and available treatments, STIs
remain a public health problem. There are more than 30 different bacteria, viruses, and
parasites that can be transmitted through sexual contact. The most common sexually trans-
mitted infections (ST1s) include chlamydia, gonorrhea, and syphilis [1]. Other common STIs
include human papillomavirus (HPV), herpes simplex virus (HSV), hepatitis A, hepatitis B,
hepatitis C, and HIV, all having serious health consequences and complications, including
cancer and infertility (Table 1). In France, diagnoses of bacterial sexually transmitted infec-
tions (STIs) have been on the rise since their resurgence in the late 1990s. Between 2014 and
2016, the number of early syphilis, gonorrhea, and lymphogranuloma venereum diagnoses
increased significantly, especially among men who have sex with men. Heterosexuals also
experienced an increase in syphilis and gonorrhea cases. Regular screening of patients
and partners, followed by prompt treatment, remains crucial to interrupt STI transmission,
especially in the context of expanded human immunodeficiency virus (HIV) prevention
through biomedical prophylaxis [2]. Recent reports from the European Centre for Dis-
ease Prevention and Control (ECDC) also highlight a significant surge in reported cases
of chlamydia, gonorrhea, and lymphogranuloma venereum (LGV) across 27 European
Union/European Economic Area (EU/EEA) countries. This collective increase underscores
the dynamic and challenging landscape of sexually transmitted infections (STIs). The rising
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numbers mirror the previously reported trend of increasing syphilis cases by the ECDC,
indicating a decade-long escalation in STI rates across Europe, with the overall trajectory
remaining upward. Specifically, gonorrhea cases continue to rise, surpassing pre-pandemic
levels. Notably, men who have sex with men (MSM) constitute more than half of the
reported cases [3].

Table 1. Major pathogens involved in STTs.

Pathogen Sexual Transmission Clinical Information and Symptoms Epidemiological Data  References
HIV is a virus that attacks the immune system
and can lead to acquired immunodeficiency
. syndrome (AIDS). Symptoms of HIV can In 2020, WHO
Sexual contact with . . . o
. , include fever, fatigue, rash, headache, sore estimated 1.5 million
HIV infected person’s blood, . . [1,4-6]
somen. vaginal fluids throat, swollen lymph nodes, and mouth new HIV infections
- Vag ’ sores. There is no curative treatment for HIV, globally.
but antiretroviral therapy can help manage
the virus and prevent progression to AIDS.
Hepatitis A is a viral infection that affects the
liver. Symptoms of hepatitis A can include In 2019, there were an
Hepatitis A Sexual contact with fever, fatigue, nausea, vomiting, abdominal estimated 1.5 million [1,7-9]
P infected person’s feces.  pain, dark urine, and jaundice. Most people cases of hepatitis A !
recover fully from hepatitis A with lifelong worldwide.
immunity.
Hepatitis B is a viral infection that affects the
. liver. Symptoms of hepatitis B can include In 2019, there were an
Sexual contact with . . . 11
. , fever, fatigue, loss of appetite, nausea, estimated 296 million
.. infected person’s blood, .. . . . . .
Hepatitis B . vomiting, abdominal pain, dark urine, and people living with [1,10-12]
semen, or vaginal jaundice. Chronic hepatitis B can lead to liver chronic hepatitis B
fluids. J - t-hronic hepat \ p
damage, cirrhosis, and liver cancer. A vaccine globally.
is available to prevent hepatitis B.
Hepatitis C is a viral infection that affects the
liver. Symptoms of hepatitis C can include In 2019, there were an
fever, fatigue, loss of appetite, nausea, estimated 58 million
.. Sexual contact with vomiting, abdominal pain, dark urine, and L. .
Hepatitis C . S . : . r . people living with [1,13-15]
infected person’s blood. jaundice. Chronic hepatitis C can lead to liver chronic hepatitis C
damage, cirrhosis, and liver cancer. New loba}fl
treatments are now available that can cure & ¥
more than 95% of people with hepatitis C.
Syphilis is a bacterial infection that is
primarily spread through sexual contact.
Sexual contact with Symptoms of sy.phlhs can include sores, .In 2020, WHO
. . , rashes, fever, fatigue, and swollen lymph estimated 7.1 million
Syphilis infected person’s d £ lof hili ¢ hili [1,16-18]
svphilis sore nodes. If left untreated, syphilis can lead to new cases of syphilis
yp ’ serious health problems, including blindness, globally.
deafness, and dementia. Syphilis can be cured
with antibiotics.
Papillomavirus is a viral infection that is
primarily spread through sexual contact.
Sexual contact with Most people with papillomavirus do not os tirﬁ;’iodzg}‘(;\ggoonew
Papillomavirus  infected person’s skin develop symptoms, but some types of the cases of cervic/a | cancer [1,19-21]
or mucous membranes. virus can cause genital warts or cancer. A worldwide

vaccine is available to prevent certain types of
papillomavirus.
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Table 1. Cont.
Pathogen Sexual Transmission Clinical Information and Symptoms Epidemiological Data  References
Chlamydia is a bacterial infection that is
Sexual contact with primarily spread through sexual contact. In 2020, WHO
Chlamydia infected person’s Most people w1tk} chlamydia dolnot develop  estimated 129 mllhor} [1,22-24]
semen or vaginal symptoms, but it can cause serious health new cases of chlamydia
fluids. problems if left untreated, including infertility. globally.
Chlamydia can be cured with antibiotics.
Gonococcal infection is a bacterial infection
that is primarily spread through sexual
Sexual contact with contact. Symptoms of gonococcal infection In 2020, WHO
Gonococcal infected person’s can include discharge, pain, and bleeding. If estimated 82 million [1,25-27]
infection semen or vaginal left untreated, gonococcal infection canlead = new cases of gonorrhea !
fluids. to serious health problems, including globally.
infertility. Gonococcal infection can be cured
with antibiotics.
Herpes simplex is a viral infection that is In 2016, more than 500
primarily spread through sexual contact. million people aged
Sexual contact with Symptoms of herpes simplex can include 15-49 years were
Herpes infected person’s skin blisters, sores, and itching. There is no cure estimated to have a [1,28-30]

or mucous membranes.  for herpes simplex, but antiviral medications genital infection with

can help manage symptoms and reduce the herpes simplex virus
risk of transmission. (HSV or herpes).

Today, HIV screening and treatment are experiencing much progress, but we must
not forget all the other STIs, which are therefore constantly increasing in the number of
cases each year. In view of the resurgence of these STIs, more and more resistance to
antibiotics is being declared for bacterial STIs, and the therapeutic arsenal is therefore
becoming less and less important, a very worrying fact for the years to come. For several of
them, vaccines are not available, and for those for which there is a vaccine (HPV, hepatitis
B, hepatitis A), vaccination coverage in France is insufficient (Table 2). It should also be
noted that beyond the direct health risks, these pathologies have serious consequences
on reproduction, such as the appearance of sterility and maternal-fetal transmissions,
which can lead to malformations or death in utero. There is an increase in risky sexual
behavior and a lack of knowledge of these pathologies, a phenomenon against which health
professionals must act by providing the necessary information and by communicating more
often and more easily on these subjects with their patients. International institutions seek
to advance progress and reduce the figures that are still catastrophic nowadays compared
to the means deployed [31]. It is important to identify the problem and improve the
awareness of the general population regarding the risks of these STIs. The objective of this
work was to evaluate the level of knowledge on this subject among health professionals
and students in France. The evaluation was based on a multiple-choice questionnaire,
aiming to identify the gaps in the knowledge on STIs for each health sector. The results of
this survey highlighted the lack of knowledge in certain areas among health professionals
and students. The results of this study will allow the state sexual health services to develop
additional, comprehensive, and targeted training for each health profession on STIs as part
of continuing personal development (CPD).
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Table 2. Available treatments for major STIs.
Pathogen Treatment Structure Reference
NH,
N
N
4
¢ 2
O
HO~ [
P<o
HO
NH,
1/tenofovir ﬁ N 1/[32,33]
HIV 2/lamivudine " ,&O 2/[34,35]
3/emtricitabine 3/[36-38]
HO
Lo:
S
NH,
F\ﬁ \
N ’go
HO
\VO
S
AVAXIM, HAVRIX, VAQTA, TWINRIX (hepatitis
Hepatitis A Vaccination A and hepatitis B), TYAVAX (hepatitis A and [39]
typhoid)
O
N
NH
<l
NN
HO N” “NH,
OH
NH,
N
<1 )
N N/)
1/entecavir /J 1/[40,41]
Hepatitis B 2 /tenofovir ~ (e} 2/[42]
P 3/lamivudine HO~p- 3/143,44]
4/Vaccination HO 4/[45]
NH,

ENGERIX B, HBVAXPRO, TWINRIX (hepatitis A
and hepatitis B), HEXYON (multi-pathogen),
INFANRIXHEXA (multi-pathogen), VAXELIS
(multi-pathogen)
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Table 2. Cont.

Pathogen Treatment Structure Reference

.. 1/boceprevir 1/[46,47]
Hepatitis C 2/telaprevir 2/[48,49]
1/benzathine penicillin 1/[50,51]
Syphilis 2/doxycycline 2/[52]
3/ceftriaxone 3/[53]
Papillomavirus Vaccination CERVARIX (2 viral strains); GARDASIL 9 (9 viral [54]

strains)
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Table 2. Cont.

Pathogen Treatment Structure Reference
o
OH \
i N
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. 1/azithromycin OCHs 1/[55,56]
Chlamydia 2/doxycycline 2/[56]
OH
(o}
1/ceftriaxone NN
Gonococcal infection 2/ cefixime NS N [57]
3/spectinomycin H H S
7N
s /
NH,
R
ine A~ Hol ol o
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Table 2. Cont.

Pathogen Treatment Structure Reference
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1/aciclovir X N NH 1/158]
Herpes 2 /valaciclovir HaN N 2
3/famciclovir

2/[59]
ko/\/O\H)\( 3/[60]
o)
NN
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H,N™ N~ N
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2. Materials and Methods
2.1. Choice of the Population Studied

This study focuses on knowledge of sexually transmitted infections among students
and health professionals. We therefore distinguished two very distinct groups in this study:
on the one hand, students from different schools or faculties of medical sciences and, on
the other, active health professionals with more or fewer years of experience.

We chose the following areas to carry out this study: medicine, pharmacy, dentistry,
midwifery, nursing, and physiotherapy. These fields of activity were chosen because these
professions require knowledge of STIs to interact with their patients, and these professionals
or future professionals received teaching on the subject during their initial training. Indeed,
doctors, pharmacists, and midwives may be directly confronted with these pathologies
during consultations or interviews with their patients, raising questions, making clini-
cal observations, and making diagnostic or treatment choices. On the other hand, less
concerned with monitoring these pathologies with the patient, surgeons and dentists are
constantly confronted with a risk of AEB (Accidental Exposure to Biological Liquids) and
must be up to date on the latest recommendations. The same goes for physiotherapists
who have close contact with patients. We also chose to include pharmacy technicians in
this questionnaire because they are at the counter like community pharmacists and are
confronted with certain questions on the subject from a large number of patients.

2.2. Creation of the Questionnaire for Health Professionals and Students

The development of this survey questionnaire began in December 2018 and was
completed in May 2019. It underwent multiple corrections so that it could be as exhaustive
and as fair as possible, and it was designed in a way that prevented the interpretation of
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the questions in different ways. The free Google Forms platform was selected to carry out
this online questionnaire.

We chose to treat several aspects of the nine main sexually transmitted infections.

The questionnaire was divided into several parts (Supplementary Table S1). The first
focused on the professional profile of the individual but allowed anonymity to be respected.
The second concerned generalities such as mandatory reporting and the origin of infections.
Then, the third theme, the longest, directly questioned the different STIs: HIV, hepatitis
(A, B, C), syphilis, papillomavirus, chlamydia infection, gonococcal infection, and herpes.
Each STI was approached from different points: mode of transmission, clinic, diagnosis,
treatment, and prevention.

Finally, the last part made it possible to assess the expectations and needs of pro-
fessionals or students. It allowed them to determine if the training they have received
so far seems sufficient to them and if they would be interested in additional training on
the subject.

The last question, “did you seriously answer this questionnaire?” allowed us to
understand the level of sincerity of the responses to the survey questionnaire.

We also chose to establish a scale to allow respondents to obtain a score as well as a
detailed correction at the end of the questionnaire.

We chose multiple-choice questions in order to reduce the response time and make
it more pleasant and less redundant for the respondents. On Google Forms, it was only
possible to award a scale of 1 point per right or wrong answer. If the person only answered
half of the question, then they would receive 0 points. This scale was put in place to
motivate people to respond but also to allow them to obtain a detailed correction.

2.3. Validation

The survey questionnaire was scientifically validated during three multidisciplinary
meetings by a group of sexology experts. This group of experts was made up of a sexologist
pharmacist, a doctor specializing in infectious diseases, a sexologist nurse, and a sexologist
midwife.

2.4. Distribution of the Survey Questionnaire

The estimated time to complete the online questionnaire was 20 min. The survey
questionnaire was accessible online from 1 June to 20 September 2019, using the Google
Forms tool.

Students were contacted via the social networks of groups of faculties or schools,
as well as via the institutional student email box of their university. We estimate a large
portion of student responses are due to social media.

Initially, an email was sent to each dean or director of the chosen areas of activity in
order to diffuse the questionnaire to the students. Some structures responded favorably,
sometimes depending on the schools of the given university, as in the case of the University
of Lorraine (Nancy, France), where the faculties of medicine, the school of midwifery, and
the school of nursing replied positively, contrary to the faculty of pharmacy.

Secondly, for professionals, an email was sent to each departmental and regional
council of the orders of medicine, pharmacy, midwives, and dentistry in France. Few
responded favorably, but some still distributed it, which made it possible to considerably
increase the responses from professionals. We also contacted the regional unions of health
professionals (URPS), representing self-employed health professionals according to their
sector of activity, and some responded favorably to our request.

In addition, the questionnaire was also distributed via social networks to groups of
health professionals.

Finally, the survey was distributed by email to several hospitals (CHRU Lille, CH
Tourcoing, CHRU Nancy Brabois), health professionals” groups (Totum pharmacy), or
health structures and their associated groups (medical interns, pharmacy interns, etc.) on
social networks.
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Many structures did not respond or responded unfavorably for different reasons:
replying to questionnaires was not in their missions, the structure was not concerned by
the topic of this study, for respect to the private email boxes of health professionals, etc.
Finally, 1211 responses were collected.

3. Results
3.1. Description of the Study Population

One thousand two hundred and eleven people responded to the survey. The gender
distribution is 932 women (77%) and 277 men (22.8%). Two people did not answer the
gender question (0.2%). This questionnaire was scored out of 50 points with a mean of
21.92, a median of 22, and a range from 0 to 41 points.

Excluded from this study were 82 people:

- Forty responders were neither health professionals nor students.

- Five responders were excluded because they did not answer this questionnaire seri-
ously.

- Twenty-five professionals not exercising a profession concerned by this study.

- Ten students not completing a course concerned by this study.

- One physiotherapy student who is the only one in his specialty to have responded to
the survey questionnaire.

- One pharmacy technician student who is the only one in his specialty to have re-
sponded to the survey questionnaire.

The results of this study, presented in this work, relate to 1129 responses. The most
represented age group is 20-29 years old, with 548 responses. Student responders numbered
314 (27.8%), and health professionals numbered 815 (72.2%) (Supplementary Table S1).

3.2. Health Students

Among the 314 health students, the majority of responses came from students between
the 3rd and 6th years of the university curriculum, with a majority of 15.6% of responding
students from the 3rd to 5th year.

The majority of students responding were pharmacy students, with 118 responses
(37.6%), 71 medical students (22.6%), 62 dental students (19.7%), 37 nursing students
(11.8%), and 26 midwifery students (8.3%) (Table 3).

Table 3. Percentage of correct answers among health students according to their socioprofessional

category.
Students Total
Questions - - __ R
Dentistry Nursing Medicine Pharmacy Midwifery
Q1: Profession? 19.5% 11.6% 22.3% 37.6% 8.2% 100%

' ’ (62) (37) (71) (118) (26) (314)
Q2: 4.8% 10.8% 12.7% 5.9% 7.7% 7.9%
Mandatory STI reporting? (3/62) (4/37) 9/71) (7/118) (2/26) (25/314)
Q3: 37.1% 16.2% 77.5% 83.9% 46.2% 62.1%
STI due to bacteria? (23/62) (6/37) (55/71) (99/118) (12/26) (195/314)
Q4: 69.2% 78.4% 77.5% 79.7% 76.9% 75.5%
HIV transmission (39/62) (29/37) (55/71) (94/118) (20/26) (237/314)
Q5: 3.2% 2.7% 45.1% 8.5% 15.4% 15.6%
HIV manifestations (2/62) (1/37) (32/71) (10/118) (4/26) (49/314)
Qe: 85.5% 70.3% 98.6% 89% 80.8% 87.6%
HIV diagnostics (53/62) (26/37) (70/71) (105/118) (21/26) (275/314)
Q7: 72.6% 35.1% 94.4% 79.7% 84.6% 76.8%
HIV therapy (45/62) (13/37) (67/71) (94/118) (22/26) (241/314)
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Table 3. Cont.

Students Total
Questions - - — —
Dentistry Nursing Medicine Pharmacy Midwifery

Q8: 14.5% 5.4% 40.8% 28.8% 34.6% 26.4%
HIV prevention (9/62) (2/37) (29/71) (34/118) (9/26) (83/314)
gz;aﬁﬁs A 25.8% 24.3% 49.3% 27.1% 34.6% 32.2%
transmission (16/62) (9/37) (35/71) (32/118) (9/26) (101/314)
Q10: 1.6% 0% 45.1% 10.2% 11.5% 15.3%
Hepatitis A manifestations (1/62) (0/37) (32/71) (12/118) (3/26) (48/314)
gl;:atitis A 72.6% 75.7% 98.6% 92.4% 96.2% 88.2%
screening (45/62) (28/37) (70/71) (109/118) (25/26) (277/314)
gg):atitis A 12.9% 0% 57.7% 24.6% 7.7% 25.5%
evolution (8/62) (0/37) (41/71) (29/118) (2/26) (80/314)
Q13:
Hepatitis A 40.3% 40.5% 76.1% 74.5% 53.8% 62.4%
vaceine (25/62) (15/37) (54/71) (88/118) (14/26) (196/314)
g::f):atitis B 33.9% 8.1% 12.7% 10.2% 15.4% 15.6%
transmission (21/62) (3/37) (9/71) (12/118) (4/26) (49/314)
%i;:atitis B 3.2% 0% 50.7% 13.6% 26.9% 19.4%
o tfosabons (2/62) (0/37) (36/71) (16/118) (7/26) (61/314)
Q1eé6:
Hepatitis B 91.9% 89.2% 97.2% 95.8% 100% 94.9%
screening (57/62) (33/37) (69/71) (113/118) (26/26) (298/314)
%Z):atitis B 8.1% 0% 11.3% 11% 11.5% 9.2%
evolution (5/62) (0/37) ®/71) (13/118) (3/26) (29/314)
%if):atitis B 91.9% 94.6% 98.6% 97.5% 100% 96.2%
vaceine (57/62) (35/37) (70/71) (115/118) (26/26) (303/314)
%i?aﬁﬁs C 11.3% 5.4% 11.3% 11% 3.8% 9.9%
transmission (7/62) (2/37) 8/71) (13/118) (1/26) (31/314)
%igatitis C 3.2% 0% 64.8% 15.3% 26.9% 23.2%
b tfosmbons (2/62) (0/37) (46/71) (18/118) (7/26) (73/314)
321 :aﬁﬁs C 90.3% 83.8% 95.8% 93.2% 100% 92.7%

patl (56/62) (31/37) (68/71) (110/118) (26/26) (291/314)
screening
gii:atitis C 3.2% 0% 18.3% 5.9% 0% 7%
evolution (2/62) (0/37) (13/71) (7/118) (0/26) (22/314)
3§3:atitis C 79% 62.2% 88.7% 87.3% 84.6% 82.8%

P (49/62) (23/37) (63/71) (103/118) (22/26) (260/314)

vaccine
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Students Total
Questions - - — —
Dentistry Nursing Medicine Pharmacy Midwifery

Q24: 27.4% 8.1% 69% 43.2% 46.2% 42%
Syphilis transmission (17/62) (3/37) (49/71) (51/118) (12/26) (132/314)
Q25: 1.6% 0% 16.9% 0.8% 7.7% 51%
Syphilis manifestations (1/62) (0/37) (12/71) (1/118) (2/26) (16/314)
Q26: 62.9% 45.9% 97.2% 72% 88.5% 74.2%
Syphilis screening (39/62) 17/37) (69/71) (85/118) (23/26) (233/314)
Q27 3.2% 2.7% 18.3% 6.8% 11.5% 8.6%
Syphilis evolution (2/62) (1/37) (13/71) (8/118) (3/26) (27/314)
Q28: 93.5% 89.2% 97.2% 97.5% 100% 95.9%
Syphilis vaccine (58/62) (33/37) (69/71) (115/118) (26/26) (301/314)
Q29: 22.6% 5.4% 64.8% 37.3% 46.2% 37.6%
HPV transmission (14/62) (2/37) (46/71) (44/118) (12/26) (118/314)
Q30: 14.5% 0% 49.3% 18.6% 23.1% 22.9%
HPV manifestations (9/62) (0/37) (35/71) (22/118) (6/26) (72/314)
Qa31: 72.6% 78.4% 91.5% 78% 92.3% 81.2%
HPV screening (45/62) (22/37) (65/71) (92/118) (24/26) (255/314)
Q32: 19.4% 8.1% 73.2% 23.7% 23.1% 32.2%
HPV evolution (12/62) (3/37) (52/71) (28/118) (6/26) (101/314)
Q33: 90.3% 89.2% 94.4% 98.3% 100% 94.9%
HPV vaccine (56/62) (33/37) (67/71) (116/118) (26/26) (298/314)
8flila:my dia 30.6% 13.5% 42.3% 36.4% 50% 35%
transmission (19/62) (5/37) (30/71) (43/118) (13/26) (110/314)
%ilsa:my dia 3.2% 5.4% 25.4% 7.6% 11.5% 10.8%
manifestations (2/62) (2/37) (18/71) (9/118) (3/26) (34/314)
81?116a:my dia 11.3% 0% 35.2% 15,3% 26.9% 16.9%
screening (7/62) (0/37) (25/71) (18/118) (7/26) (57/314)
81?117a:my dia 16.1% 10.8% 76.1% 47.5% 61.5% 44.6%
evolution (10/62) (4/37) (54/71) (56/118) (16/26) (140/314)
gﬁfa:m dia 98.4% 89.2% 100% 100% 100% 98.4%

my (61/62) (33/37) (71/71) (118/118) (26/26) (309/314)
vaccine
Q39: 14.5% 5.4% 52.1% 30.5% 30.8% 29.3%
Gonococcus transmission (9/62) (2/37) (37/71) (36/118) (8/26) (92/314)
Q40: 3.2% 0% 26.8% 5.1% 7.7% 9.2%
Gonococcus manifestations (2/62) (0/37) (19/71) (6/118) (2/26) (29/314)
Q41: 8.1% 5.4% 29.6% 12.7% 23.1% 15.6%
Gonococcus screening (5/62) (2/37) (21/71) (15/118) (6/26) (49/314)
Q42: 8.1% 8.1% 59.2% 37.3% 38.5% 33.1%
Gonococcus evolution (5/62) (3/37) (42/71) (44/118) (10/26) (104/314)
Q43: 90.3% 89.2% 100% 99.2% 84.6% 95.2%

Gonococcus vaccine (56/62) (33/37) (71/71) (117/118) (22/26) (299/314)
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Students Total
Questions - - — —
Dentistry Nursing Medicine Pharmacy Midwifery
Q44: 58.1% 75.7% 85.9% 67.8% 84.6% 72.3%
Herpes transmission (36/62) (28/37) (61/71) (80/118) (22/26) (227/314)
Q45: 33.9% 27% 25.4% 21.2% 23.1% 25.5%
Herpes manifestations (21/62) (10/37) (18/71) (25/118) (6/26) (80/314)
Q4eé: 43.5% 64.9% 63.4% 42.4% 50% 50.6%
Herpes screening (27/62) (24/37) (45/71) (50/118) (13/26) (159/318)
Q47: 27.4% 40.5% 49.3% 46.6% 61.5% 43.9%
Herpes evolution (17/62) (15/37) (35/71) (55/118) (16/26) (138/314)
Q48: 95.2% 94.6% 94.4% 96.6% 96.2% 95.5%
Herpes vaccine (59/62) (35/37) 67/71) (114/118) (25/26) (300/314)
3.3. Health Professionals
Among the 815 professionals, the majority of responses came from professionals with
less than 10 years of experience, with 454 (55.7%) responses.
Within these professionals, there are different health professions. Out of 815 profession-
als, 224 (27.5%) are medical doctors, 240 (29.4%) are pharmacists, 229 (28.1%) are midwives,
48 (5.9%) are nurses, 42 (5.2%) are pharmacy technicians, 22 (2.7%) are physiotherapists,
and 10 (1.2%) are dentists (Table 4).
Table 4. Percentage of correct answers among healthcare professionals according to their socioprofes-
sional category (PH, physiotherapists; PT, pharmacy technicians).
Professionals Total
Questions : : - R
Dentists Nurses  Medical Doctors Pharmacists PH PT Midwives
Q1: Profession? 1.2% 5.9% 27.5% 29.4% 2.7% 5.2% 28.1% 100%

: : (10) (48) (224) (240) (22) (42) (229) (815)
Q2: 0% 8.3% 12.9% 10.8% 4.5% 4.8% 11.8% 10.9%
Mandatory STI (0/10) (4/48) (29/224) (26/240) (1/22) (2/42)  (27/229)  (89/815)
reporting?

8?1 due to 70% 27.1% 78.1% 70% 18.2% 52.4% 54.1% 62.9%
bctoria? (7/10)  (13/48) (175/224) (168,/240) (4/22)  (22/42)  (124/229)  (513/815)
Q4: 60% 77.1% 67.4% 63.8% 59.1% 57.1% 80.8% 69.8%
HIV transmission  (6/10)  (37/48) (151/224) (153/240)  (13/22)  (24/42)  (185/229)  (569/818)
%!ISV 10% 4.2% 42.4% 9.6% 0% 0% 9.2% 17.4%%
amifestations (1/10) (2/48) (95/224) (23/240) (0/22) (0/42) (21/229)  (142/815)
Qé6: 80% 68.8% 90.2% 85% 90.9% 61.9% 81.2% 83.3%
HIV diagnostics (8/10) (33/48) (202/224) (204/240) (20/22)  (26/42)  (186/229)  (679/815)
Q7: 40% 60.4% 89.7% 79.6% 50% 52.4% 79.5% 78.5%
HIV therapy (4/10) (29/48) (201/224) (191/240)  (11/22)  (22/42)  (182/229)  (640/815)
Q8: 10% 12.5% 47.3% 37.5% 0% 19% 25.8% 33,1%
HIV prevention (1/10) (6/48) (106/224) (90/240) 0/22) (8/42) (59/229)  (270/815)
Q9: Hepatitis A 20% 14.6% 33.5% 32.1% 13.6% 14.3% 17.9% 25.9%

transmission (2/10) (7/48) (75/224) (77/240) (3/22) (6/42) (41/229)  (211/815)
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Professionals Total
Questions -
Dentists Nurses Medical Doctors Pharmacists PH PT Midwives

glozaﬁﬁs A 10% 0% 39.7% 5.4% 4.5% 2.4% 7.4% 15%
malr:)ﬁ festations (1/10) (0/48) (89/224) (13/240) (1/22) (1/42) (17/229)  (122/815)
Qll 0 [ o, [ 0, o o o
Hepatitis A 90% 95.8% 99.1% 97.5% 0% 88.1% 91.7% 93%
screening (9/10) (46/48) (222/224) (234/240) (0/22) (37/42)  (210/229)  (758/815)
Q12: Hepatitis A 30% 2.1% 52.7% 17.9% 0% 7.1% 10.9% 23.4%
evolution (3/10) (1/48) (118/224) (43/240) (0/22) (3/42) (25/229)  (191/815)
19113:atitis A 70% 62.5% 86.6% 90.8% 77.3% 71.4% 64.2% 78.9%
Vafc’me (7/10) (30/48) (194/224) (218/240) (17/22) (30/42) (147/229)  (643/815)
Q14 1) [¢) o, 0 0 0 o o
Hepatitis B 30% 8.3% 21% 14.6% 4.5% 16.7% 10.5% 14.8%
transmission (3/10) (4/48) (47/224) (35/240) (1/22) (7/42) (24/229) (121/815)
gls:aﬁﬁs B 0% 2.1% 47.3% 7.5% 9.1% 0% 12.7% 19.1%
mafﬁ festafions (0/10) (1/48) (106/224) (18/240) (2/22) (0/42) (29/229)  (156/815)
Q16 1) 0, [ 0 o o, o o
Hepatitis B 90% 95.8% 99.1% 97.5% 90.9% 88.1% 91.7% 95.5%
screening (9/10) (46/48) (222/224) (234/240) (20/22) (37/42) (210/229)  (778/815)
19117:atitis B 0% 0% 17% 2.1% 0% 4.8% 7.4% 7.6%
ev(ﬁution (0/10) (0/48) (38/224) (5/240) (0/22) (2/42) (17/229) (62/815)
Q18 o [ 0, 1) o o, o o
Hepatitis B 100% 97.9% 99.6% 97.9% 81.8% 92.9% 99.6% 98.2%
vaceine (10/10) (47/48) (223/224) (235/240) (18/22) (39/42) (228/229)  (800/815)
Q19 1) [¢) 9 0 o o o o
Hepatitis C 20% 6.3% 16.1% 12.5% 9.1% 2.4% 13.5% 12.9%
transmissior (2/10) (3/48) (38/224) (30/240) (2/22) (1/42) (31/229)  (105/815)
QZO 1) [¢) 0, ) o o o o
Hepatitis C 10% 8.3% 56.7% 11.7% 9.1% 2.4% 17.5% 24.9%
Manifestations (1/10) (4/48) (127/224) (28/240) (2/22) (1/42) (40/229)  (203/815)
QZl o 0, 0, 0 0 o o, o
Hepatitis C 100% 93.8% 98.7% 96.3% 95.5% 61.9% 98.7% 97.7%
screening (10/10) (45/48) (221/224) (231/240) (21/22) (26/42) (226/229)  (796/815)
Sézaﬁﬁs C 0% 0% 14.3% 4.6% 0% 0% 3.9% 6.4%
ev(ﬁu tion (0/10) (0/48) (32/224) (11/240) (0/22) (0/42) (9/229) (52/815)
Q23 1) [ 0, 0 0 o, o, o
Hepatitis C 70% 81.3% 96.9% 90.4% 45.5% 81% 91.7% 90.1%
vaceine (7/10) (39/48) (217/224) (217/240) (10/22) (34/42) (210/229)  (734/815)
Q24 o 0, 0, 0 0 o o o
Syphilis 30% 16.7% 54.5% 36.3% 40.9% 28.6% 31.4% 38.4%
transmission (3/10) (8/48) (122/224) (87/240) (9/22) (12/42) (72/229)  (313/815)
stﬁﬂis 0% 0% 9.8% 1.7% 4.5% 0% 2.2% 3.9%

yp (0/10) (0/48) (22/224) (4/240) (1/22) (0/42) (5/229) (32/815)

manifestations
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Professionals Total
ti

Questions Dentists Nurses  Medical Doctors Pharmacists PH PT Midwives
Q26: 50% 79.2% 96.9% 78.8% 59.1% 76.2% 96.9% 87.9%
Syphilis screening (5/10) (38/48) (217/224) (189/240) (13/22) (32/42) (222/229) (716/815)
Q27: 0% 4.2% 12.1% 5.4% 0% 4.8% 4.8% 6.7%
Syphilis evolution (0/10) (2/48) (27/224) (13/240) (0/22) (2/42) (11/229) (55/815)
Q28: 100% 95.8% 99.1% 99.6% 95.5% 100% 99.1% 99%
Syphilis vaccine (10/10) (46/48) (222/224) (239 /240) (21/22) (42/42) (227/229) (807/815)
Q29: 10% 16.7% 61.2% 33.3% 9.1% 7.1% 50.7% 42.6%
HPV transmission (1/10) (8/48) (137/224) (80/240) (2/22) (3/42) (116/229) (347/815)
I?I%(i/ 20% 8.3% 51.3% 22.5% 0% 9.5% 44.5% 34.5%
manifestations (2/10) (4/48) (115/224) (55/240) (0/22) (4/42) (102/229) (281/815)
Q31: 90% 70.8% 82.1% 81.7% 72.7% 73.8% 86% 81.8%
HPV screening (9/10) (34/48) (184/224) (196 /240) (16/22) (31/42) (197/229) (667/815)
Q32: 10% 2.1% 53.6% 25% 0% 9.5% 37.6% 33.4%
HPV evolution (1/10) (1/48) (120/224) (60/240) (0/22) (4/42) (86/229) (272/815)
Q33: 100% 91.7% 98.2% 95% 86.4% 92.9% 100% 96.8%
HPV vaccine (10/10) (44/48) (220/224) (228/240) (19/22) (39/42) (229/229) (789/815)
gﬁila:my dia 50% 27.1% 35.7% 26.3% 31.8% 21.4% 28.8% 29.8%
transmission (5/10) (13/48) (80/224) (63/240) (7/22) (9/42) (66/229) (243/815)
glilsa:my dia 0% 2.1% 29.9% 6.3% 0% 2.4% 8.7% 12.8%
manifestations (0/10) (1/48) (67/224) (15/240) (0/22) (1/42) (20/229) (104/815)
81?116a:my dia 10% 4.2% 24.1% 10% 9.1% 7.1% 20.5% 16.3%
screening (1/10) (2/48) (54/224) (24/240) (2/22) (3/42) (47/229) (133/815)
81?117a:my dia 30% 14.6% 68.8% 33.3% 18.2% 16.7% 55.9% 47%
evolution (3/10) (7/48) (154/224) (80/240) (4/22) (7/42) (128/229) (383/815)
8}31?;111 dia 100% 100% 100% 99.6% 100% 97.6% 100% 99.8%
vacciney (10/10) (48/48) (224/224) (239/240) (22/22) (41/42) (229/229) (813/815)
8i?1:ococcus 20% 10.4% 45.5% 27.9% 13.6% 19% 32.8% 32.1%
transmission (2/10) (5/48) (102/224) (67/240) (3/22) (8/42) (75/229) (262/815)
gil(’)l:OCOCCUS 0% 2.1% 17.4% 4.2% 0% 4.8% 7.4% 8.5%
manifestations (0/10) (1/48) (39/224) (10/240) (0/22) (2/42) (17/229) (69/815)
gii:ococcus 10% 2.1% 28.6% 12.9% 13.6% 2.4% 17.9% 17.4%
screening (1/10) (1/48) (64/224) (31/240) (3/22) (1/42) (41/229) (142/815)
gii:ococcus 30% 6.3% 46.9% 19.4% 4.5% 16.7% 37.6% 30.9%
evolution (3/10) (3/48) (105/224) (47/240) (1/22) (7/42) (86/229)  (252/815)
Q43: 100% 100% 99.6% 99.2% 100% 95.2% 100% 99.4%
Gonococcus

N (10/10)  (48/48) (223/224) (238/240)  (22/22)  (40/42)  (229/229)  (810/815)
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Professionals Total
uestions

Q Dentists Nurses  Medical Doctors Pharmacists PH PT Midwives
gﬁ};es 70% 60.4% 77.2% 63.3% 50% 73.8% 73.8% 70.2%
transmission (7/10) (29/48) (173/224) (152/240) (11/22) (31/42) (169/229) (572/815)
gﬁf};es 50% 18.8% 20.5% 21.3% 18.2% 23.8% 24.9% 22.3%
manifestations (5/10) (9/48) (46/224) (51/240) (4/22) (10/42) (57/229) (182/815)
Q46: 50% 41.7% 42.4% 51.7% 18.2% 61.9% 43.2% 45.8%
Herpes screening (5/10) (20/48) (95/224) (124/240) (4/22) (26/42) (99/229) (373/815)
Q47: 50% 25% 46.4% 42.5% 27.3% 21.4% 42.8% 41.2%
Herpes evolution (5/10) (12/48) (104/224) (102/240) (6/22) (9/42) (98/229) (336/815)
Q48: 100% 100% 95.1% 96.7% 100% 95.2% 97.8% 96.8%
Herpes vaccine (10/10) (48/48) (213/224) (232/240) (22/22) (40/42) (224/229) (789/815)

4. Discussion
4.1. Reliability of Responses to the Survey Questionnaire

In this survey questionnaire, no random drawing was carried out to select the re-
spondents. The respondents were random people wishing to participate in this study
and evaluate themselves based on this multiple-choice questionnaire. The risk of dupli-
cates could not be ruled out; it was impossible to check whether a person had responded
several times. The questionnaire was distributed via many social networks and health
communications channels and included as many health professionals and students as
possible.

4.2. Age Group Distribution in the Responded Population

Among all respondents, there was a higher rate of women, with 77% (934), and only
23% (279) of men. Part of this imbalance can be explained by a greater number of women
in medical, pharmaceutical, and paramedical studies.

More professionals responded, with 72.2% (815), compared to students 27.8% (314).
This difference is perhaps explained by the distribution of questionnaires from June to
September, during the term break period when student and institutional mailboxes are less
consulted.

The most represented age groups are 20-29, with 48.5% (548), and 30-39, with 25.5%
(288). In addition, the largest share of professionals is those with a rate of years of
experience < 10 years. This could be explained by the fact that younger populations (stu-
dents and health professionals) have more frequent access to social networks.

Among health professionals, medical doctors, pharmacists, and midwives are in the
majority, with 224, 240, and 229 respondents, respectively. These are the professional groups
that were the most responsive across France. These are also the professions most concerned
by all the items covered in this questionnaire. Dentists and physiotherapists are fewer in
number, with 10 and 22 respondents, respectively, but we chose to keep them so as not to
completely exclude these professions from this study.

Among students, pharmacy students, medical students, and dentistry students are in
the majority, with 118, 71, and 62 respondents, respectively. In the majority of the cases, the
faculties of medicine and dentistry sent the questionnaire to student emails, and pharmacy
students were contacted mostly via social networks. Physiotherapy students were excluded
because there were too few of them.
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4.3. Level of General Knowledge

When professionals and students were questioned about the notion of mandatory
reporting of STIs, we obtained a very low overall success rate, with 10.1% (114) correct
answers. Indeed, as many as 58.8% (668) believe that syphilis must be reported, even
though it has not been subjected to mandatory reporting since 2000 in France. Hepatitis C
is not a mandatory reporting STI, and yet, 44.3% (503) of health professionals or students
consider it as such. For HIV, the results are reassuring because 84.3% (958) consider it to be
a mandatory reporting disease. On the other hand, for hepatitis A and hepatitis B, which
are also mandatory to report, the correct answers are close to 37% (420) for hepatitis A and
51.8% (588) for hepatitis B. More than 50% of all health professionals believe that syphilis is
a mandatory reporting disease; they are therefore not outdated on this point. Only 12.9%
of the medical doctors answered correctly concerning hepatitis A, hepatitis B, and HIV.

The students are not completely informed on the topic either because more than 30%
of them believe syphilis to be a mandatory reporting STL

In most European countries, there are established national guidelines for manag-
ing sexually transmitted infections (STIs), covering both diagnosis and treatment. These
guidelines are more commonly followed at specialized STI care sites, such as STI clinics,
dermatovenereology clinics, and dermatology clinics, compared to other healthcare settings
where STIs are encountered. Interestingly, each country has its unique reporting require-
ments and guidelines. Despite the existing diversity in STI surveillance systems across
Europe, similar priorities exist in different nations [61,62]. To enhance our understanding
of STI epidemiology and the factors driving transmission across Europe, it is crucial to
define standardized minimum datasets. Additionally, the use of sentinel and enhanced
surveillance systems, alongside universal case and laboratory reporting data, would signif-
icantly contribute to effective public health responses. However, the current heterogeneity
of surveillance systems complicates direct comparisons of STI incidence rates across the
continent. The same issue is observed worldwide, including in Latin American countries,
where HIV reporting is similar across the countries, but STI reporting is highly variable [63].
Urgently implementing standardized mandatory reporting and systems for detecting and
monitoring localized outbreaks of acute bacterial STIs is essential.

The results concerning the identification of pathologies due to bacteria are 62.7%,
which is an average among students and health professionals, with a clear identification
of gonococcal infection (95.5%) and chlamydia infection (88.9%), but a lower rate for
syphilis (72.7%). On these first two questions, it is clear that syphilis is a pathology that
is not completely known in all its aspects by health professionals and students. This is
surprising given its reemergence in the world today. Overall, on all questions, we noticed a
better success rate among medical doctors, pharmacists, and midwives compared to other
professions. This figure is still reassuring because these are the health professions that
receive the most information on sexually transmitted infections in all their aspects.

On a global scale, this study reflects a general tendency in terms of STI knowledge.
A study conducted among medical students in Bangladesh by Mahboob, N et al. [64]
indicates a clear gap in the knowledge about STIs. Another study, targeting the evaluation
of knowledge on STIs among healthcare providers in Laos also indicated misperceptions
of STI causes, transmission, and symptoms [65]. A study by Folasayo et al. assessing
the knowledge and preventive practices related to sexually transmitted infections among
health university students in Malaysia equally indicates that knowledge on STIs is still
lacking, and the risky behavior in sexual practice by students is alarming [66].

A particular category of individuals at risk of developing STIs are men who have sex
with men. Indeed, although anyone who engages in sexual activity is susceptible to con-
tracting sexually transmitted infections (STIs), sexually active gay, bisexual, and other men
who have sex with men (MSM) face a heightened risk. MSM not only experience elevated
rates of syphilis but also account for over half of all new HIV infections. Several factors con-
tribute to the increased prevalence of STIs among MSM. These include higher rates of HIV
and other STTs, which raise the likelihood of encountering an infected partner and acquiring
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an infection themselves. Additionally, specific behaviors—such as inconsistent condom
use and engaging in anal sex—further amplify the risk of STI transmission. Unfortunately,
stigma and discrimination can adversely impact the overall health of gay and bisexual men.
Several studies align with existing evidence that sexually transmitted infections (STIs) are
more prevalent among men who have sex with men (MSM). Additionally, the studies reveal
that the bacterial STI burden is greater in MSM compared to non-MSM males, emphasizing
the need for tailored healthcare services for MSM. STI prevalence among MSM also seem to
remain relatively stable over time [67]. Men who have sex with men (MSM) and participate
in unprotected anal intercourse with casual partners face a significant risk of contracting
sexually transmitted infections (STIs). However, reliable epidemiological data on this
topic are limited. The overall findings indicate that the incidence rates of various STIs are
notably high among MSM engaging in high-risk sexual behavior. Of particular concern
are the elevated rates of gonorrhea, chlamydia, and hepatitis C infections observed. This
specific subgroup of MSM would benefit from frequent access to STI testing, treatment,
and follow-up [68].

4.4. Level of Knowledge on HIV

Several questions were asked about HIV infections. Health professionals and students
were assessed on their knowledge regarding transmission, clinic, diagnosis, treatment,
and prevention. It appears that, overall, knowledge about HIV is quite solid. Indeed,
both health professionals and students agree on transmission through unprotected sexual
intercourse and through blood for HIV, with 99.6% and 99.5% positive replies, respectively.
The rate of correct answers for maternal—fetal transmission is a little lower at 84.3%. There is
no significant difference between the different trades. The enzyme-linked immunosorbent
assay (ELISA) blood screening test, coupled with the Western blot confirmation test, are
analytical assays well known to French health professionals and students (84.5%), according
to the survey results. It seems certain that HIV is a non-curable viral infection, with only
1.8% of responses to the item “can cure the infected person”. We note lower success rates
among pharmacy technicians (52%) and physiotherapists (50%), as well as among nursing
students on this item. The current guidelines for HIV diagnosis mandate a follow-up
Western blot (WB) after a positive ELISA test. Detecting anti-HIV antibodies during acute
infection usually takes three to six weeks due to the window [69]. The CDC diagnostic
algorithm suggests using the HIV-EIA test, capable of detecting both antibodies and p24
antigen [70], thereby shortening the window period to two weeks after infection [71].

However, certain points still need to be improved. Indeed, the possible clinical
manifestations remain uncertain for professionals and students. Among the correct answers,
flu-like syndrome with fever (75.7%) and skin rash (60.1%) are the best known. Diarrhea
(44.9%), shingles (43.5%), and tuberculosis (42.4%) are less well-known harbingers of HIV
infection. The asymptomatic nature of the disease, although very common, was selected by
59.9% of the participants.

Among professionals, only 17.4% of respondents correctly selected all the clinical signs,
and among students, only 15.6% replied accurately. Less than half of the medical doctors
and medical students, the two groups most concerned by the clinical practice, answered
this question correctly, with 42.4% and 45.1% correct responses, respectively. Prevention
also seems to be a point to be explored further during training: the use of condoms (99.8%)
and the use of sterile equipment when injecting drugs (93.7%) seem to be well-acquired
knowledge. However, when it comes to post-exposure prophylaxis (PEP) within 48 h after
recent possible exposure to HIV, or pre-exposure prophylaxis (PrEP), knowledge is frailer,
with, respectively, 67.9% and only 44.7% success rates on these question items.

Among professionals, 33.1% answered this question correctly, and among students,
26.4%. Only half of the medical, pharmacy, and midwifery students selected PrEP as HIV
prevention. Among professionals, only 31% of the midwives selected PrEP as a correct
answer. It is noteworthy that PrEP is now a treatment that exists and affects all professions
because it is prescribed, delivered in pharmacies, used by a large number of the population,
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and has allowed real progress in reducing the transmission of the virus. Nowadays, it
seems surprising that only half of health professionals and students define this treatment
as prevention.

4.5. Level of Knowledge on Hepatitis A

Several questions were asked about hepatitis A. Health professionals and students
were assessed on their knowledge regarding transmission, clinic, diagnosis, treatment, and
progression of the pathology. Globally, there is a gap in the knowledge of hepatitis A in
the case of health professionals and health sciences students. Indeed, 82% of respondents
replied that hepatitis A is transmitted through feces. Only 56% of them make the connection
between feces and oral-anal sexual practices, which makes hepatitis A a sexually trans-
mitted infection. In addition, 29% believe that hepatitis A is transmitted through blood,
and 21.1% connected the transmission to injection drug use, which is not the case. Among
professionals, the success rate for the question does not exceed 30%, and nurses, physiother-
apists, and midwives do not exceed 20%. Among students, the success rate is around 30%,
except for medical students, who obtain a rate of 50%. Nowadays, it is essential to consider
hepatitis A as a sexually transmitted infection in view of increasingly widespread anal
sex practices, and the mode of transmission should be known to all health professionals.
The clinical manifestations are poorly known (15%), at least not in their entirety, as is the
asymptomatic nature of the disease (22.9%). The screening technique is known by 96%, as
far as the blood test is concerned. Conversely, for the possible developments of hepatitis A,
knowledge is meager (24%). Close to 72% replied that a spontaneous recovery is possible
in hepatitis A, whereas for 60.5%, fulminant hepatitis is an option, which are the correct
answers for the outcomes of hepatitis A infection. However, a third of the respondents
consider that hepatitis A infection can progress towards chronic hepatitis, liver cancer, and
cirrhosis and that it can be cured with antiviral treatment, which is false. There is a signif-
icant difference among health professionals, notably between medical doctors, showing
a success rate of 52.7%, and other health professions which do not exceed 20% of correct
answers. Of note, among the nursing students, none gave the correct answer. Finally, for
vaccination, we observe good success rates, indicating that professionals and students are
aware of existing vaccines. On the other hand, for hepatitis A, only 40% of nursing and
dental students know that the hepatitis A vaccine is available. In total, 74.3% of health
professionals and students are aware of the existence of the vaccine, which is surprisingly
low. Therefore, hepatitis A remains a pathology that seems very little developed in terms
of teaching, given the overall results of the questionnaire. The hepatitis A infection seems
a little clearer for medical students, but nevertheless, it is not completely acquired. All
professions concerned by this study seem to need additional training on the subject.

4.6. Level of Knowledge on Hepatitis B

Overall, and as for all hepatitis infections in this survey, knowledge remains meager
for hepatitis B. Regarding transmission, it seems very clear for all the participants that
hepatitis B is transmitted through unprotected sexual intercourse (90.8%), through blood
(97.1%), and consequently, through injection drug use (79.6%). However, only 25.1% of
health professionals and students believe that hepatitis B can be transmitted through saliva,
even though it is a means of transmission (e.g., bites) because even at a low concentration,
it allows the transmission of the virus, particularly during the acute infection. Less than a
third of each health profession knows that the virus can be transmitted by saliva, except
dentists (50%), perhaps more informed given the constant contact with saliva in their
professional practice. Among students, less than 20% consider saliva as a transmission
way, except dental students, with a 48.7% success rate for the question. The clinical
manifestations are known, but not entirely. Respondents correctly selected some, but not
all symptoms. The asymptomatic nature of the disease is known to 34.9% only. No dentist
or pharmacy technician gave a correct answer. Medical doctors had a success rate of 47.3%,
even though they should be able to cite all the symptoms. Pharmacists present 7.5% of
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correct answers, a score far too low for a health professional supposedly familiar with the
clinical aspects of the disease.

Concerning hepatitis B screening, the blood test seems to be practically unanimously
well known, with 95.3% correct responses. When questioned about the evolution of
hepatitis B, health professionals and students show diversity in knowledge. Close to 94%
agree that chronic hepatitis is an outcome of hepatitis B. This is followed by cirrhosis
and cancer, with 73.1 and 75.9%, respectively. Knowledge is much scarcer regarding
spontaneous healing, with only 43.2% of the correct answers. In addition, 52.6% believe
that hepatitis B can be cured with antivirals, whereas there is no curative treatment for this
disease. The scores are low among students, with only an 11.3% success rate among medical
students, 11% among pharmacy students, and 11.5% among midwifery students. Among
professionals, no dentist, nurse, or physiotherapist gave a correct answer on the evolution
of hepatitis B. Medical doctors had a success rate of only 17% concerning the evolution of
the pathology, and pharmacists obtained only 5% of correct answers. Notwithstanding,
these professions are supposed to be familiar with the evolution of hepatitis B. Finally,
concerning vaccination, almost all the participants (97.7%) replied correctly to the question
on the existence of a vaccine against hepatitis B. Additional training might then be necessary
for health professionals, notably on the mode of transmission, particularly for saliva, as
well as on the clinic, and on the evolution of hepatitis B.

4.7. Level of Knowledge on Hepatitis C

As with hepatitis A and B, knowledge remains to be deepened on hepatitis C, partic-
ularly on transmission modes. Indeed, contrary to hepatitis B, hepatitis C is transmitted
only through blood and not through biological fluids, such as semen and vaginal secre-
tions. However, 77.8% of the health professionals and students answered that the virus
can be transmitted by unprotected sexual intercourse. The possibility of traumatic sexual
intercourse, associated with bleeding can, of course, be considered, but this option was
not specified in the item question. Nevertheless, the majority of the respondents agree on
transmission through blood, with 95.1% and 80.8% of correct answers, respectively. Among
professionals, less than 20% of all professions answered the question correctly by selecting
only blood transmission and injection drug use. Among students, we do not exceed 12%
correct answers for all health sectors. The clinical manifestations are known but not entirely,
as respondents correctly selected some but not all symptoms. The asymptomatic nature of
the disease seems known to only 37.1% of all the participants. Medical doctors and medical
students seem more successful in the hepatitis A clinic-related questions, with 56.7% of
correct answers. The rest of the health professions did not exceed a 20% success rate.
Concerning viral detection, the blood test seems to be well known, with 96.3% of correct
answers. When questioned about the outcomes of hepatitis C, there are still uncertainties:
for 89.6% of respondents, it is clear that hepatitis C can evolve into chronic hepatitis. On the
other hand, only 35.4% know that spontaneous recovery is a possibility, and 58.9% know
that hepatitis C currently has a curative treatment [72].

Liver cancers and cirrhosis are selected at 72.7% and 73.9%, respectively, whereas these
are still the main complications for hepatitis C which should be well known. In addition,
55.7% believe that hepatitis C can lead to fulminant hepatitis, even though this scenario
is highly controversial in the scientific literature [73]. Among professionals, no dentist,
nurse, or physiotherapist gave a correct answer. Medical doctors had a score of 15% correct
answers, whereas pharmacists and midwives did not exceed 5%. Hepatitis C is a sexually
transmitted infection that has existed for years and is common throughout the world. It
seems unlikely that among the entire panel of health professionals and students, so few are
fully aware of the possible developments of the disease (6.5%).

Finally, concerning vaccination, the global score is 88% of negative answers regarding
the existence of a vaccine against hepatitis C.
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4.8. Level of Knowledge on Syphilis

Syphilis leaves quite many gaps among French health professionals and students. They
almost unanimously agree that transmission occurs through unprotected sexual intercourse
(99.6%). However, 80% believe that transmission occurs through penile—oral sexual contact.
In addition, 56.2% replied that transmission can occur through skin or mucosal contact. It is
noteworthy that transmission during oral practices is a fairly significant possibility, whereas
transmission through blood is almost non-existent [16]. In terms of clinical manifestations,
some symptoms are known but not entirely, with 4.2% correct answers. Respondents
agree on the appearance of a chancre at 90.9%, and the skin rash also stands out at 70.9%.
On the other hand, hearing disorders, characteristic as a complication of syphilis, are
only known by 27.6%, digestive disorders by 20.4%, and the very common asymptomatic
nature of the disease is known by only 20.7% of the respondents. No pharmacy technician
student or nursing student gave a correct answer to these questions. Among professionals,
only 9.8% of the medical doctors were able to identify the clinical symptoms of syphilis.
For syphilis screening, 84% of the health professionals and students selected the blood
test as an answer. However, 13.8% selected a urine test as a syphilis detection method,
whereas it is a chlamydia and gonococcal screening test. Concerning the questions about
the evolution of syphilis, the correct replies are deceivingly low in number (7.2%). The
maximum number of positive responses are in favor of possible recontamination after
recovery, with 68.3% correct replies, and dementia, with a 60% success rate. However,
half of the health professionals and students believe that heart complications occur in the
evolution of syphilis. A significant number of respondents (48%) also consider that renal
complications are part of the evolution of syphilis, which is in fact a very uncommon and
rare feature. The clinic and its complications in syphilis seem to be also relatively unknown
points in the health sector despite basic training. Thus, medical doctors do not exceed a 13%
success rate for the question, and other professionals do not exceed 5% of correct answers.
Among medical students and midwifery students, the results are similar, with only 18.3%
and 11.5% of correct answers, respectively. The other respondents did not exceed 10% of
correct answers.

Conversely, concerning the existence of a vaccine, the score of 98.2% correct answers
goes in favor of its non-existence to date. Overall, syphilis remains a generally known
disease, but few health professionals seem to have complete control over all aspects of
the disease.

4.9. Level of Knowledge on Papillomavirus

Concerning the notion of transmission of the human papillomavirus (HPV), respon-
dents agree on transmission through unprotected sexual intercourse at 98.8%; for penile—
oral sexual contact, the score is 66.9%, and for skin contact, 58.1% correct answers. However,
these last two means of transmission are essential, especially in the case of HPV, which
can be transmitted with a certain risk, even when using a condom [17]. Overall, medical
students are at 64.8% of correct answers, but for the students of the other health sectors,
the correct replies do not exceed 50% success on the HPV questions. The same observation
applies to health professionals, where the success rate did not exceed 60%, with more than
60% of the HPV clinical manifestations being known. For diagnosis, we still note that 17.2%
of health professionals believe that the HPV diagnostic test is blood, whereas in reality, it is
based on a biopsy/smear.

Only 58.1% of the interviewed health professionals know that HPV can lead to cancer,
even though it is one of the frequent developments of the pathology. Almost one quarter
(23.6%) believe that the papillomavirus can be eradicated thanks to antivirals, which is false.

Only half of the medical doctors are familiar with all the outcomes of HPV infection,
compared to 25% of the pharmacists, whereas 73% of the medical students seem to be
aware of the complications, and in other sectors, this knowledge does not exceed 24%.

The notion of the existence of the HPV vaccine is well known to health professionals
and students.
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4.10. Level of Knowledge on Chlamydia Infection

On the questions about chlamydia transmission, 60% of the respondents agree on
unprotected sexual intercourse, penile—oral sexual contact, and skin contact. However,
9.5% believe that transmission through urine is possible, so it could be assumed that there
is confusion with the urine screening test. More than 20% of nurses think that chlamydia
is transmitted through saliva and urine. Penile—oral sexual contact and mucosal contact
bear high-risk means of transmission, yet health professionals obtain only 60% of the
correct response rate. The overall rate of correct answers is worrying because no health
profession exceeds the threshold of 35%. The situation is similar in the case of health
students, where the success rate did not exceed 50%. It is noteworthy that only 36% of
the overall interviewed population know that chlamydia infection can be asymptomatic.
Almost half of the interviewees replied that anal pain and anal pruritus can be observed in
chlamydia infection.

The screening approaches are not sufficiently well known to French health profes-
sionals and students. Indeed, there are multiple means of screening: a urine test, a swab,
or a vaginal sample, with a follow up of the infection by PCR. Among the respondents,
89.2% are in favor of vaginal sampling, whereas only 43.2% selected the urine test, which
is in fact the reference test in the diagnosis of chlamydia. Very few students, less than
17%, are familiar with the three screening methods. More than 30% of medical doctors and
pharmacists believe that screening for chlamydia is done by blood test, which is an error
since chlamydia is not detected with blood tests.

Possible reinfection after treatment and recovery is a complication less well known to
respondents, with 69% of this item selected correctly. The non-existence of the chlamydia
vaccine is a notion familiar to more than 99% of the interviewed. Consequently, it is
clear that the modes of transmission, as well as the means of screening, are still poorly
understood by French health professionals and students. At a time of chlamydia infections
growing at staggering rates and rapidly transmitting through oral sex, it is imperative that
health professionals alert patients to the potential risks.

4.11. Level of Knowledge on Gonococcal Infection

As in the case of chlamydia, respondents agree that more than 60% of unprotected
sexual intercourse, penile—oral sexual contact, and skin contact are a means of transmission
of gonococcal infection. However, 10.7% believe that transmission is through urine or blood,
whereas the bacteria circulate in biological fluids such as semen and vaginal secretions.
In the case of gonococcal infection, penile—oral sexual contact and mucosal contact are
the transmission means that should be known by all health professionals, as they are
associated with high risk. Similar to the results obtained for chlamydia, the rate of correct
answers for gonococcal infection among health professionals is problematic because no
health profession exceeded the threshold of 30% correct answers, except medical doctors
with 45.5%, which remains low. Likewise, health students did not exceed 50% of correct
answers. Barely 50% of the midwives responded that gonorrhea could be transmitted
through oral sex, compared to 37.5% of nurses. No physiotherapy, dentistry, or nursing
student knew how to recognize the clinical manifestations of gonococcus. Of note, only
23.7% of the overall study population knew that gonococcal infection can be asymptomatic.

The screening methods are not sufficiently well known by French health professionals
and students either. The means of screening remain the same as for chlamydia—a urine test,
a swab, or a vaginal sample. The majority (81.8%) are in favor of vaginal sampling, whereas
only 39.6% selected the urine test as the correct answer, despite the fact that it remains
the reference test in the diagnosis of gonococcal infection. Very few health students and
professionals, 17.4% and 15.6%, respectively, knew the three different screening methods.
Only one dentist, one nurse, one pharmacy technician, as well as six midwifery and nursing
students, gave the correct answer about the screening methods, a worrying figure when we
know that this is part of their initial training.
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Possible reinfection with gonococci, after treatment and cure, is also a complication
less well known to the respondents, with 68.2% of this question item selected correctly.
Of note, barely more than half of the respondents selected sterility as a complication of
gonococcal infection, a well-known complication of the pathology. No health professional
exceeded a 50% success rate in terms of knowledge of possible complications in gonococcal
infection. The non-existence of a vaccine is a notion familiar to more than 98.2% of the
interviewees. Consequently, it is clear that the modes of transmission, as well as the means
of screening, are still poorly understood by French health professionals and students.

4.12. Level of Knowledge on Herpes Infections

Overall, the means of transmission of genital herpes are well known to health profes-
sionals and students, with a score of more than 80% correct responses indicating unpro-
tected sexual intercourse, penile-oral sexual contact, kissing, and skin or mucous contact
as main transmission modes. In fact, more than 50% of all healthcare professionals selected
all the correct items. The results are similar for health students, with a correct answer rate
of 72.3%. Curiously, 23.5% of respondents think that herpes can be asymptomatic when
this is not the case.

Only 25.5% of students are familiar with all the possible clinical manifestations of
herpes, compared to 22.3% of health professionals. Some symptoms, such as edema or rash,
or even fever, are often forgotten.

Concerning genital herpes screening, 90% of respondents agree on a diagnosis by
swab. However, more than 40% of them still believe that genital herpes is first detected
through the blood, which is a somewhat high figure for health professionals and students.

Unfortunately, 39.5% of health professionals and students believe that herpes can be
cured with antivirals, even though there is no curative treatment, and the existing antiviral
treatments used during the flare-up do not prevent the recurrences. It should be noted
that less than 50% of the same interviewed population is familiar with all the possible
complications of genital herpes infection. The non-existence of a genital herpes vaccine is a
notion familiar to more than 96.5%.

Thus, the knowledge of genital herpes infection is generally well acquired, apart from
screening methods and the clinical complications, two points that remain still unclear.

5. Strengths and Limitations

This study provided important information on the knowledge of French health pro-
fessionals and students on major circulating STIs with the objective of improving STI
healthcare ability. The advantage of this study is based on the quantitative method, al-
lowing the collection of data providing valuable insights and in-depth understanding
of the know-how, the education system, and the need for additional training of French
health professionals in terms of STI management. It is also the first nationwide survey
that recruited over 1100 replies from health professionals and students from different
professional horizons and French provinces. One of the limitations of this study is the high
proportion of middle-aged health professionals included, as well as the education level and
seniority, which may bias the results. In addition, the questionnaire was self-reported, and
respondents may tend to give a positive answer concerning the question of the seriousness
of the reply.

6. Conclusions

Facing the resurgence of certain sexually transmitted infections, this study aimed to
evaluate the knowledge of STIs of French health professionals and students through a
multiple-choice survey questionnaire.

The results of this study clearly show that certain notions about sexually transmitted
infections remain gray zones for French health professionals and students. Several notions
concerning the transmission, clinical manifestations, and evolution of these pathologies
remain areas to be clarified for most health sectors. Globally, screening and vaccination



Venereology 2024, 3

85

References

seem to be the areas where the knowledge is well acquired. It is noteworthy that 60% of
the respondents do not believe they have received sufficient initial training and that 82% of
them would like to have more in-depth training concerning STIs.

It appears that, even if the basics of knowledge on STIs are present among French
health professionals and students, it is far from being complete and acquired. It appears
necessary to fill these gaps through additional training. Indeed, all health professionals
are confronted on a daily basis, whether in the office, at the counter, or at the hospital,
with situations concerning sexually transmitted infections. It is the duty of healthcare
professionals to guide the patient through pathology and support prevention efforts in
order to ensure the most optimal conditions for healthcare.

This questionnaire allowed us to detect areas in STI knowledge to be explored further
by means of additional training. Globally, knowledge of STIs is scarce among French
healthcare professionals and students. This study underlines the urgent need for specific
training on STIs for this target population, with appropriate educational interventions
(theoretical and practical), warranting solid scientifically based know-how on STIs, to be
implemented in French Universities and French Health Centers. Thanks to the collaboration
with Lunéville Sexual Health Center, several additional modules allowing CPD validations
will soon be offered in Meurthe-et-Moselle (France) to allow health professionals to deepen
their knowledge of sexual health and STlIs.
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