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SUMMARY

This study assessed HIV and sexual health knowledge among undergraduate medical students in
Milan, Italy. An anonymous online survey with nine multiple-choice questions was distributed by
email to students at Vita-Salute San Raffaele University in November 2024. Of 1004 respondents,
48% reported comprehensive and 44% partial knowledge of HIV. Awareness of PrEP, PEP, and
“U=U" was 47%, 45%, and 46%, respectively. HIV stigma persisted, with 36% considering it a taboo
subject. Knowledge was significantly associated with prior sexual health education, highlighting the
need for strengthened sexual health training to address gaps and reduce stigma.
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BACKGROUND

IV and sexually transmitted infections (STIs)

continue to pose a major public health challenge
worldwide, despite significant advancements in pre-
vention, treatment, and education (Gokengin et al.,
2023; Zhang et al., 2022). While efforts have focused
primarily on raising awareness among at-risk popula-
tions, it is equally crucial to assess the general level of
knowledge, particularly in academic settings where
future healthcare professionals are trained.(Gokengin
et al., 2023). These individuals will inevitably interact
- directly or indirectly - with key populations and peo-
ple living with HIV (PWH), making their understand-
ing of the subject essential (Gokengin et al., 2023).
Universities serve as an ideal platform for disseminat-
ing sexual health education, not only through tradi-
tional lectures but also through local initiatives, test-
ing campaigns, and awareness events (Di Gennaro et
al., 2024). However, previous studies have shown var-
ying levels of awareness and understanding of HIV
and prevention methods, such as pre-exposure proph-
ylaxis (PrEP) and post-exposure prophylaxis (PEP)
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(Di Gennaro et al., 2024; Loconsole et al., 2020; Mereu
et al., 2022; De Vito et al., 2022). Alarmingly, even
medical students often demonstrate only a superficial
understanding of these topics (Di Gennaro et al.,
2024; Loconsole et al., 2020). Beyond their future pro-
fessional roles, university students also represent a
key population when it comes to sexual health risks.

According to the latest data, Italy recorded 2,349 new
HIV diagnoses in 2023, with an incidence rate of 4.0
per 100,000 population (Istituto Superiore di Sanita,
2024). Sexual transmission remains the dominant
mode of HIV acquisition, and notably, 160 new cases
were reported in 2023 among individuals under 25
years old (Istituto Superiore di Sanita, 2024). Overall
in 2023 in Italy, HIV sexual transmission was ob-
served among MSM in 38.6% of cases, heterosexual
males in 26.6%, and heterosexual females in 21.1%;
only 3.4% cases of new HIV diagnoses were related to
intravenous drug use (IDU). Additionally, STIs are
widespread among younger populations. In response
to the growing HIV epidemic, in 2023 Italy approved
reimbursement for HIV PrEP to all people reporting
sexual behaviour at risk of acquiring HIV, expanding
access to this preventive measure (Nozza et al., 2025).
A survey conducted among 62 Italian PrEP centres
found that 11,675 individuals had initiated PrEP,
marking an important step in HIV prevention efforts
(Nozzaet al., 2025; Raccagni et al., 2022, 2025). More-
over, HIV PEP is available to all after at-risk sexual or
occupational exposure.
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The ECDC has reported a sharp rise in STI cases
across Europe, including Italy (Gokengin et al., 2023).
Worryingly, the highest proportion of chlamydia cas-
es in 2022 were among people aged 20-24 years
(Gokengin et al., 2023).

In this context, this survey aims to evaluate the level
of knowledge regarding HIV, sexual health, and pre-
vention methods among undergraduate students en-
rolled in the Faculty of Medicine (including Human
Medicine, Dentistry, Nursing, etc.) at Vita-Salute San
Raffaele University in Milan, Ttaly. Conducted in con-
junction with a local HIV and syphilis testing cam-
paign during the World AIDS Day, the results of this
survey could provide insights into existing gaps in
sexual health education.

METHODS

This is a survey conducted among undergraduate stu-
dents enrolled at Vita-Salute San Raffaele University
in Milan, Ttaly. The study aimed to assess students’
self-reported knowledge and perceptions about HIV/
STIs through an anonymous electronic survey, ad-
ministered in October 2024 via Microsoft Forms (Of-
fice®). The survey consisted of nine multiple-choice
questions, each with a single correct answer (ques-
tions in Zable 1). Undergraduate students enrolled in
the Faculty of Medicine of the Vita-Salute San Raffae-
le University in Milan, Italy, were asked to participate.
Students enrolled in Human Medicine are taught Mi-
crobiology in their 3™ year and Infectious Diseases in
their 4" year, with additional options for elective
courses on HIV and STIs later.

After Ethics approval, the University Secretariat dis-
tributed the survey via email to all students enrolled in
the Faculty of Medicine on November 20, 2024, and it
remained active until November 25, 2024 (freeze date).
Survey responses were presented as frequencies and
percentages for each answer option. The association
between the self-reported level of sexual education and
the other questions in the survey were assessed using
a Pearson chi-square test. Adjusted Pearson residuals
were then estimated and used in a post hoc analysis to
identify the responses that contributed most to the as-
sociation. An absolute residual value of 2 or higher was
considered an indication of significant deviation from
expectations. The “I prefer not to answer” option was
excluded from the association analysis because it was
used infrequently compared to the size of the overall
sample. All analyses were performed using SAS ver-
sion 9.4 (SAS Institute, Cary, North Carolina).

The completion of the survey by the students and the
publication of the data collected were approved and
granted by Vita-Salute San Raffaele University, Milan,
Italy, according to local requirements. The data col-
lected were anonymised and managed according to
good clinical practice. The study findings were pre-
sented locally as part of the World AIDS Day 2024

initiatives led by the Infectious Diseases Unit on De-
cember 2, 2024 to healthcare professionals, universi-
ty students, community members, and the public at-
tending the event.

RESULTS

A total of 1004 students from Vita-Salute San Raffaele
University, Milan, Ttaly, participated in the survey. A
total of 5125 undergraduate students were enrolled at
the Faculty of Medicine at the time of the survey. Of
these students, 3378 (66%) were female and 4585
(89%) were under 25 years old. Hence, the survey re-
ceived a 20% response rate. The survey assessed
knowledge of HIV, sexual health, and prevention
methods, including PrEP and PEP. Detailed survey
responses are presented in Table 1.

Regarding sexual health education received outside
the university, only 22.4% (225/1004) reported in-
depth education. Comprehensive HIV infection knowl-
edge was reported by only 48.3% (485/1004). Overall,
45.9% (461/1004) were aware of “undetectable=un-
transmittable” (U=U) meaning and full awareness of
PrEP was reported by 46.6% (468/1004) of partici-
pants. Regarding stigma, 36.2% (363/1004) recog-
nized HIV as a taboo topic.

A significant association was found between self-re-
ported sexual health education and all considered
survey items, except for students’ awareness on con-
dom use, which showed only a marginal association
(p=0.053) (Table 1).

Students who reported receiving in-depth sexual
health education were more likely to self-report in-
depth knowledge of HIV (63.6%; residual = +5.16)
and less likely to be unaware of the U=U concept
(15.6%; residual = -3.29). They were also more likely
to feel comfortable discussing sexual health with fam-
ily or friends (66.5%; residual = +3.21). Awareness of
prevention strategies was also higher in this group:
56.3% knew what PEP was (residual = +3.85), while
58.0% were aware of PrEP (residual = +3.81). Full
results are reported in Tuble 2.

DISCUSSION

The results of this survey reveal significant gaps in
knowledge about HIV and sexual health among univer-
sity students enrolled in the Faculty of Medicine, simi-
larly to other previous studies conducted in Italy (Di
Gennaroet al., 2024; Loconsole et al., 2020; Mereu et al.,
2022; De Vito et al., 2022). There were significant gaps
in students’ understanding of key HIV prevention
methods and the concept of U=U. This suggests that
although sexual health education is available, it may
not be sufficiently comprehensive or equally accessible.
While awareness of HIV prevention methods such as
PrEP and PEP was relatively high, many students re-
ported that their knowledge was superficial. This sug-
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Table 1 - Survey results and association between self-reported sexual health education (Answer to “Have you
received sexual health education outside the university setting?”) and survey items among undergraduate univer-

sity students in Milan, Italy.

Question: Have you received sexual health education
outside the university setting? (n=1002)

Survey question Answer .
No Superficially Deeply value
(n=219) (n=558) (n=225) P
How would you define your In-depth
knowledge about HIV infection? 485 (48.4%) 101 (46.1%) 241 (43.2%) 143 (63.6%)
(n=1002) 5??2313 6%) 85 (38.8%) 277 (49.6%) 75(33.3%)  <0.001
*2 gf‘gjg% ) 33(15.1%) 40 (7.2%) 7 (3.1%)
Do you think students Yes, because they
are more aware of condom are better informed
use and screening for HIV on this issue 57(26.0%)  141(254%) 49 (21.9%)
and STI in general? 247 (24.7%)
Perhaps, they should
(n=999) 0.053
2? i tene 118 (53.9%) 333 (59.9%) 149 (66.5%)
*5 602 (60.1%)
A (15.29%) 44(201%) 82 (147%) 26 (11.6%)
Do you know what Yes
is meant by the term U=U 461 (45.9%) 100 (45.7%) 247 (44.3%) 113 (50.4%)
(undetectable=untransmittable)? I am not sure
(n=1001) of its meaning 63 (28.8%) 163 (29.2%) 76 (33.9%) 0.027
n= 302 (30.2%)
*3 szo (23.9%) 56 (25.6%) 148 (26.5%) 35 (15.6%)
Do you know what PEP Yes
(post-exposure prophylaxis) is? 449 (45.0%) 101 (46.3%) 222 (39.9%) 126 (56.3%)
Yes, in a superficial
(n=998) way 41 (18.8%) 153 (27.5%) 54 (24.1%)  <0.001
v 248 (24.8%)
I;I(% (30.2%) 76 (34.9%) 181 (32.6%) 44 (19.6%)
Do you know what PrEP Yes
(pre-exposure prophylaxis) is? 468 (46.9%) 106 (48.6%) 232 (41.7%) 130 (58.0%)
Yes, in a superficial
(n=998) way 41 (18.8%) 140 (25.1%) 54 (24.1%)  <0.001
*6 235 (23.5%)
2N908 (29.6%) 71 (32.6%) 185(33.2%) 40 (17.9%)
Do you think there is a stigma Yes, it is taboo
associated with HIV infection? 363 (36.5%) 83 (38.2%) 194 (34.9%) 86 (38.6%)
Partially, it is a little
(n=996) discussed topic 126 (58.1%)  330(59.4%) 114(51.1%) 55
) 572 (57.2%) :
8 No, it is freely
discussed 8 (3.7%) 32(5.8%)  23(10.3%)
63 (6.3%)
Have you found it difficult Yes, it is taboo
to talk about this issue 65 (6.6%) 17 (8.0%) 32 (5.9%) 16 (7.1%)
with friends or family members? Sometimes,
(n=981) itis difficult to talk 83(39.0%)  213(39.2%)  59(263%) 400
23 355 (35.2%)

No, it is freely
discussed
563 (57.2%)

113 (53.1%)

299 (55.0%)

149 (66.5%)

“Refers to the number of students who answered, “I prefer not to answer” for both the specific item and the question “Have you received sexual health

education outside the university setting?”.
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gests that while students are aware of the existence of
these prevention methods, they may lack a deeper un-
derstanding of how and when to use them effectively.
The concept of U=U was not widely understood, re-
flecting a wider gap in knowledge about HIV treat-
ment and its impact on transmission. This is worry-
ing, as understanding the science behind antiretrovi-
ral therapy is crucial to reducing stigma and encour-
aging PWH to engage in regular treatment and care.
Stigma surrounding HIV remains a prominent issue,
even among university students, with many partici-
pants acknowledging that HIV is still perceived by
others as a taboo subject (Galipd et al., 2024). Al-
though the majority of students reported feeling com-
fortable discussing HIV with their peers, a significant
proportion still found it difficult to discuss with
friends or family. This suggests that while academic
environments may provide more space for open dia-
logue, wider societal stigma about HIV continues to
influence personal discussions (Di Gennaro et al.,
2024; Loconsole et al., 2020).

Our findings align with those of previous Italian stud-
ies, confirming persistent gaps in HIV knowledge
among young people. As in similar studies, we found
that awareness of PrEP, PEP and U=U was limited,
even among healthcare students (Loconsole et al.,
2020; Mereu et al., 2022). Although this was higher

than that reported among high school students, sub-
stantial deficiencies remained (Di Gennaro et al.,
2024). Compared to the general population, our co-
hort showed better awareness of HIV prevention
strategies; however, significant gaps in comprehen-
sive knowledge and persistent stigma were still evi-
dent (De Vito et al., 2022).

This study has some limitations due to its single uni-
versity nature, although students from all over Italy
are enrolled, and the limited time period over which
the survey was conducted. Moreover, the results of
the study may not be generalizable to other regional
settings or different university faculties, and no spe-
cific demographic data were analysed. The results
regarding knowledge and perception were self-re-
ported by students, so there was a possibility of social
desirability bias, although the anonymous survey
likely mitigated this issue. Furthermore, no validated
scales on HIV-related issues were employed; only
self-reported knowledge of key aspects of HIV/STIs
was assessed. Lastly, there was some missing data,
though the percentage was very low.

In light of the latest Italian data indicating cases
among people under 25 years old, universities serve
as an optimal platform to convey HIV prevention
messages. Incorporating detailed sexual health and
HIV education into the curriculum will ensure that all

Table 2 - Analysis of adjusted Pearson residuals assessing the association between self-reported sexual health
education and survey items among undergraduate university students.

Survey question Answer

Question: Have you received sexual health education
outside the university setting? (n=1002)

No Superficially Deeply
(n=219) (n=558) (n=225)

How would you define your In-depth -0.77 -3.70 5.16
knowledge about HIV infection? Partial 1.62 4.31 _3.53
(n=1002) Scarce 4.38 -1.07 -3.06
Do you know what is Yes -0.10 -1.20 1.53
meant by the term U=U . I am not sure of its meaning -0.51 -0.74 1.39
(undetectable=untransmittable)?

No 0.67 2.20 -3.29
(n=1001)
Do you know what PEP Yes 0.45 -3.61 3.85
(post-exposure prophylaxis) is? Yes, in a superficial way -2.34 2.19 -0.29
(1=998) No 1.71 1.85 -3.89
Do you know what PrEP Yes 0.59 -3.69 3.81
(pre-exposure prophylaxis) is? Yes, in a superficial way -1.86 1.35 0.23
(1=998) No 1.07 2.78 -4.38
Do you think there is a stigma Yes, it is taboo 0.62 -1.15 0.75
associated with HIV infection? gf'irtially, it is a little 0.28 152 2.09

iscussed topic

(n=996) No, it is freely discussed -1.81 -0.83 2.78
Haveuzlog foun}(li it difficulth Yes, it is taboo 0.90 -1.04 0.35
to talk about this issue wit i it is diffi
friends or family members? tsoogleﬁ:l;eosl;tl tis difficult 0.95 2.16 -3.49
(n=981) No, it is freely discussed -1.38 1.57 3.21
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students gain a more comprehensive understanding
of the virus and prevention strategies. Reducing the
stigma surrounding HIV and increasing awareness of
prevention methods such as PrEP, PEP and U=U
could have a significant public health impact, both
within the university environment and in the wider
community.
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