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Abstract

Introduction. Sexually transmitted infections (STIs) represent a group of widespread
infectious diseases. The objective of this study is to investigate the knowledge on HIV | * HIV

and STTs as well as sexual risk behaviours among blood donors in Italy. e STI
Materials and methods. The study was carried out in 2017 among blood donors who ac- | ¢ knowledge
cessed social media of the Italian Association of Blood Donors (Associazione Volontari | * at-risk behaviour
Italiani del Sangue, AVIS), and answered to a questionnaire posted online.

Results. Participating blood donors were 9,021, median age 36 years (IQR 26-47), 53.9%

males, 94.3% heterosexual, and 2.7% reported having a current occasional partner. Un-

protected sex in the last 4 months was reported by 54.1% of participants. About half of

the participants were not informed of most STIs, 11.0% reported never having searched

for information on HIV and STIs, one third considered unlikely acquiring HIV through

unprotected sex with a known person, 21.3% would stop having sex with a partner found

to be HIV-positive, and 15.8% would be afraid to hug or kiss a person with HIV.

Discussion. Our results show that most blood donors have a stable partner and search

actively for information on HIV and STIs. However, there is a proportion of them who

engage in high-risk behaviours, have misconceptions on HIV and STIs transmission,

reporting a stigmatising attitude towards people with HIV.

Conclusion. A more comprehensive and updated information on various STIs, trans-

mission modes and safe sex should be provided to blood donors, not only to prevent the

spread of these infections but also to avoid unjustified discrimination.
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INTRODUCTION

Sexually transmitted infections (STIs) represent a
group of highly spread infectious diseases, both in Italy
and worldwide [1-4]. Their prevention is acknowledged
to be a primary goal of the public healthcare system
and it is crucial among blood donors in ensuring blood
safety [5-7].

In Italy, about 2,000 new HIV diagnoses are reported
each year and approximately 130,000 people are esti-
mated to be living with HIV; out of these, about 15,000
are still undiagnosed [8-10].

The number of STIs cases showed a 42% increase be-
tween 2005 and 2019, according to data reported to the
sentinel STIs surveillance system [11].

The spread of HIV and other STIs among blood do-

nors is constantly monitored by the Information System
of Transfusion Services (Sistema Informativo dei Servizi
Trasfusionali, SISTRA) [12].

In 2020, SISTRA data reported 1,420 blood donors
who tested positive for at least one of the four man-
datory transfusion-transmissible infection markers. In
2020, among regular blood donors about 1.9 out of
100,000 blood donors tested positive for HIV, 12.6 for
HBYV, 1.0 for HCV and 9.3 for syphilis, whereas among
first-time blood donors, 9 per 100,000 were positive for
HIV, 109.8 for HBV, 45.5 for HCV and 96.2 for syphilis
[12]. The number of blood donors positive to hepatitis
B and C decreased in the last ten years whereas the
number of blood donors positive to syphilis was stable,
nevertheless prevalence of syphilis remains the highest
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[13-15]. National data on mandatory notifiable syphilis
show an increase in acute syphilis incidence since 2006
[16]. The incidence of HIV-positive blood donors re-
mained stable in the last decade, differently from what
observed in the national surveillance data that report a
progressive decrease in the incidence of new diagnoses
since 2012 [13-15]. However, a recent analysis showed
that HIV rates observed among blood donors are only
weakly associated with those observed in the general
population [17]. This difference in HIV rates between
blood donors and general population was compared in-
ternationally in a recent study. It is observed that Italy
together with Spain have the highest HIV rates and au-
thors attributed these differences to the donor deferral
criteria which are based on a policy of gender neutrality,
i.e. in both countries there are not differences based
on sexual orientation in deferral policy of donors [17].
In this framework, it is undeniable that there is not
only one way to remain alert on blood donation safety:
alongside the deferral criteria, the knowledge of HIV/
STIs at-risk behaviour and their prevention play a key
role among blood donor population. An Italian study
conducted among HIV-positive blood donors highlight-
ed that the main reason for not having reported a risky
behaviour in the pre-donation selection was “not real-
izing having engaged in a behaviour at risk infection”
[18]. Behaviours at risk for HIV infection among blood
donors were evidenced also in other Italian studies [19].

In this context, it is plausible that a proportion of the
blood donor population has a poor knowledge of HIV/
STIs sexual risk behaviour. The objective of this study is
to investigate the knowledge on HIV and STIs as well
as the frequency of sexual risk behaviours among blood
donors in Italy.

MATERIALS AND METHODS

The study was carried out in 2017 by the Italian Na-
tional Institute of Health (Istituto Superiore di Sanita,
ISS) and by the Italian Association of Blood donors (As-
sociazione Volontari Italiani del Sangue, AVIS) which is
the largest Italian blood donor association, each year it
contributes 70% of the national blood supply coming
from blood donor associations, and the 37% of the na-
tional blood supply. The population was selected in the
3,300 AVIS seats located throughout the country. Each
seat contacted its associates informing them of the sur-
vey and inviting them to participate. The survey was
also disseminated among AVIS social media users by
posting the invitation every two weeks. The study ques-
tionnaire was posted on the national AVIS website from
February 28 to April 2, 2017. The survey was anony-
mous, in particular the system to collect data used set
in order to prevent possible identification of the IP from
which participants accessed to the survey.

The questionnaire included an initial question for the
selection of blood donors and collected information
on the following 4 field: demographic variables, sexual
behaviours, level of knowledge on sexually transmitted
infections, opinions and stigma towards HIV-positive
people. Each field included about 10 open-ended or
closed-ended or Likert scale questions. The questions
on sexual behaviours were formulated taking into ac-

count the deferral criteria adopted in Italy (4 months
from the last STIs sexual risk behaviour) if donors did
not engage in “high risk behaviours” for which there is
permanent deferral. Knowledge questions also included
the sources of information: never get informed, family/
friend comparison, in-depth internet searches, inquiries
to doctors and specialists, scientific studies, participa-
tion in school/university/blood donor association train-
ing events. In this paper the answers were grouped into
three modalities: No, never; Yes, a little, through inter-
net search; Yes, a lot, through scientific sources.

The questions related to the opinions on STIs were
formulated on a scale of 4 levels of agreement/prob-
ability (not at all, a little, enough, a lot), in this paper
the answers were grouped into dichotomous variables
(unlikely vs likely). The average time to complete ques-
tionnaire was approximately 15 minutes and 90% of the
participants answered all the questions. Survey partici-
pants were 11,257 and of these 9,021 (80%) were blood
donors. In this study, all the questionnaires filled in by
people who declared to be a blood donor were included.

This work presents a description of HIV sexual risk
behaviours among blood donors who participated in the
survey. Specific differences for various subgroups have
been evaluated using Chi-squared test: gender, age,
geographical area, educational level, occupation, num-
ber of years from the first donation. In order to evaluate
factors correlated to the never get informed on HIV and
STIs, a multivariate logistic regression model was used.
IBM SPSS v26 software was used for statistical analysis.

RESULTS
Population characteristics

This survey included 9,021 blood donors. Table 1
describes demographic characteristics of participants,
29.7% of the interviewed declared to have been blood
donor for less than 3 years while 37.6% for more than
10 years.

Sexual risk bebaviours for HIV and other STIs

Table 2 shows sexual behaviours at risk of HIV infec-
tion and other STIs. About 80% of the blood donors
interviewed had a stable partner and 94.3% declared to
be heterosexual. More than a half (54.1%) had had un-
protected sexual intercourse in the last 4 months, 96.5%
of them were with a stable partner, 2.4% with an occa-
sional partner, 1.1% of blood donors gave no informa-
tion on partner status.

The main reason for not using of condom was both
with stable and occasional partner the trust in their part-
ner: 58.5% of answers for stable partner and 53.5% of an-
swers for occasional partner. The use of drugs during sex
was reported from 69 (0.8%) participants, 71.0% of them
were blood donors less than 35 years old, 60.0% were
males and 39.0% students (data not shown in the Table).

Knowledge on HIV and other STIs

Table 3 shows knowledge, opinions and false beliefs re-
garding HIV and STIs: 63.4% of blood donors declared
to get informed a lot on HIV and STIs through scien-
tific sources (papers, specialist books and conferences),
a quarter of blood donors declared to get informed a
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Table 1
Characteristics of 9,021 blood donors participating in the study, Italy,
2017

N %
Time elapsed 1-3 years 2682 297
ggﬂg:ﬁ R T 1599  17.7
7-10 years 1352 150
>10 years 3,388 376
Gender Male 4864 539
Female 4157 461
Median Age (IQR?) 36 (26-47)
Age group (years) <25 1,718 190
25-34 2408 267
35-49 3,062 340
=50 1,833 103
Nationality [talian 8918 989
Non-Italian 103 1.1
Area of residence  Northern Italy 5895 653
Central Italy 1614 179

Southern Italy and Islands 1,512 16.8

Education Primary school 967 10.7
Secondary school 5095  56.5
Degree 2,959 328
Occupation Unemployed 803 89
Employed 5140 570
Freelance 1,207 134
Student 1,541 17.1
Housewife/retired 330 36

2lQR = interquartile range.

little through internet search, while 11.0% declared to
get never informed. The proportion of blood donors
who inform themselves about HIV and STI changed
by level of education. Higher proportion of people who
inform themselves a lot from scientific sources were ob-
served at high levels of education compared to people
less educated: 54.0% among blood donors with primary
school, 61.8% among those with secondary school and
69.1% among graduated blood donors (p-value <0.00).
The multivariate regression logistic model showed that
factors significantly correlated with never getting in-
formed on HIV and STIs were: having a job compared
to students (OR 1.75 CI1 95% 1.27-2.41), having a mid-
dle and high school diploma compared to a degree (OR
1.74 CI1 95% 1.39-2.18, OR 1.37 CI1 95% 1.17-1.61, re-
spectively), being heterosexual compared to MSM (OR
1.50 CI 95% 1.04-2.17), being male compared to fe-
male (OR 1.41 CI 95% 1.22-1.63), being aged between
25 and 49 years (OR 1.43 CI1 95% 1.06-1.93) and older
than 50 years (OR 2.18 CI 95% 1.55-3.05) compared
to those younger than 25 years. The STIs known were
as follows: HIV (90.8%), syphilis (39.5%), hepatitis B
and C (27.6%), gonorrhoea (23.8%), whereas the least
known STIs was Trichomonas infection (3.8%).

Table 2
Sexual behaviour of 9,021 blood donors participating in the study,
Italy, 2017

N %
Sexual orientation
Heterosexual 8506 943
Homo-bisexual 515 57
Current partner
Stable (>6months) 7101 787
Occasional 242 27
None 1678 186
Condom use during sex in the last 4 months
No sexual intercourse 1,946 216
Sexual intercourse always with condom 2,191 243
Sexual intercourse without condom 4884 541
Sex without condom with
Stable partner 4711 965
Occasional partner 116 24
na 57 1.1

Reasons for not using condom (with a stable partner):

| trust my partner 3,444 585
| do not want to use contraceptives 1,732 294
I am taking the contraceptive pill 527 89
Other reasons (not having handy condom, cost, 186 3.1
allergy)

Reasons for not using condom (with an occasional partner):

| trust my partner 77 535
| do not want to use contraceptives 33 229
I am taking the contraceptive pill 0 00
Other reasons (I do not have a condom, cost, 34 236
allergy)

Use of drugs during sex

No 8952 992
Yes 69 08

aMore than one answer allowed; na: not available.

Opinions and stigma on HIV and other STIs

About a quarter of blood donors declared that it is
unlikely to get infected during oral sex; this propor-
tion was 30.4% among people over 50 years old and
it is significantly higher (p-value <0.05) than in the
lower age groups (22.0% among blood donors 25-49
years; 25.4% among blood donors <25 years) (Figure
1). About 17% found it unlikely to be infected via anal
intercourse; these percentages are significantly (p-value
<0.05) higher among blood donors aged less than 25
years (20.3%) and among blood donors over the age
of 50 years (21.1%) compared to the 25-49 age group
(14.2%) (Figure 1).

The proportion of blood donors who believe it is un-
likely to get infected with an STI through either vaginal
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Table 3
Knowledge on HIV and sexually transmitted infections (STIs) among
9,021 blood donors participating in the study, Italy, 2017

N %
Do you get informed on STIs?
Yes, a lot, through scientific sources 5724 634
Yes, a little, through internet search 2,308 256
No, never 989 11.0

The STIs | know are (open answer, % of total respondents)

None 439 49
HIV/AIDS 8,187 908
Syphilis 3566 395
Viral hepatitis (HBV, HCV) 2486 276
Gonorrhoea 2,146 238
Genital herpes 1515 16.8
Papilloma virus (HPV), ano-genital warts 1,052 117
Chlamydia, LGV 925 103
Other STIs (trichomonas, chancroid, etc.) 346 38

Can you acquire an STl through

Vaginal sex unlikely 364 40
very likely 8,657 960
Vaginal sex during menses unlikely 1,280 142
very likely 7741 858
Anal sex unlikely 1515 16.8
very likely 7506 832
Oral sex unlikely 2200 244
very likely 6821 756

HIV can be acquired through unprotected sex with

Someone that you already unlikely 3,089 342
known .

likely 5932 658
A new partner unlikely 597 66

likely 8424 934
A partner who has same-sex unlikely 1,133 126

likely 7888 874
Opinions and stigma
Would you stop having sex if No 7101 787
you find out that your partner
is HIV-+? Yes 1,920 213
Are you afraid of hugging or No 7599 842
kissing an HIV+ friend?

Yes 1422 158
Would you share the room with ~ No 8,002 887
an HIV+ person?

Yes 1,019 113
Would you ban HIV+ children No 8492 941
from public schools?

Yes 529 59
Are you afraid of acquiring HIV ~ No 7,713 855
in a public toilet?

Yes 1,308 145
Do you agree in recording the No 3417 379
names of HIV+ people in a

Yes 5604 621

national registry that can be
accessed only by NHS workers?

intercourse during menstruation, anal or oral sex, were
significantly lower (p-value <0.05) in the 5,724 blood
donors who declared to get informed on STIs through
scientific sources (during menstruation 11.2%, anal
13.4%, oral 20.3%) compared to blood donors who de-
clared to get informed a little on STIs or never (during
menstruation 19.1%, anal 23.3%, oral 32.1%) (data not
shown in Table).

Blood donors who considered it unlikely to be in-
fected with HIV through unprotected sex with a per-
son already known were 34.2%, with a partner who has
same-sex sex 12.6% and with a new partner 6.6%. These
proportions were significantly (p-value <0.05) higher
in males compared to females (Figure 2). The propor-
tion of blood donors who considered it unlikely to be
infected with HIV through unprotected sex with a new
partner was significantly (p-value <0.05) lower in blood
donors with a university degree (5.1%) compared to
blood donors with a secondary school degree (11.4%).
Significantly differences were observed in the propor-
tion of blood donors who considered it unlikely to be in-
fected with HIV through unprotected sex with a person
who has same-sex sex in particular among blood donors
with a degree was 9.5% while among blood donors with
secondary school was 19.0% (p-value <0.05) (data not
shown).

Table 3 shows stigmatizing opinions towards people
with HIV. Blood donors stating that they would stop
having sex if they found out that their partner was HIV
positive were 21.3%, there were significantly (p-value
<0.05) differences between males and females (23.3%
vs 20.2%) (data not shown). Donors who would be
afraid to hug or kiss an HIV positive friend were 15.8%,
there were significantly differences in males compared
to females (18.4% vs 14.1%) and in donors aged 50 and
more compared to those younger (20.2% vs 15.3%)
(data not shown). Donors that would not feel comfort-
able sharing common spaces with HIV positive people
was 11.3%, there were no significant differences in
terms of age, gender, level of education and occupation
(data not shown).

DISCUSSION

The present study is the first large study that assessed
knowledge, attitudes and opinions on HIV and other
STIs among blood donors in Italy. Our survey shows
that although a high percentage of blood donors de-
clared to get informed through scientific sources on
HIV and STIs mostly using reliable sources, there is still
a proportion of them who engage in high-risk behav-
iours, have misconceptions on STIs and HIV transmis-
sion and report a stigmatising attitude towards people
with HIV.

Regarding behaviours at risk of infection, it should
be noted that 2% of participants had unprotected sex
with occasional partners in the last 4 months. Attention
should be paid to this proportion because these blood
donors do not fulfil the selection criteria of eligible blood
donors, underpinning that the selection process might
not be flawless, and hence endanger blood safety. Blood
donors who had unprotected sex in the last 4 months
with occasional partners declared that they did not use
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Figure 1

Proportion of blood donors who believe it unlikely to acquire an STI during sex (vaginal, vaginal with menstruation, anal, oral), by

age group.

condoms because of their trust in their partners or be-
cause they used other contraceptive methods, such as
oral contraceptives. The latter result clearly shows that
condom is mainly considered a contraceptive rather
than a protection also against infections, evidencing a
poor knowledge on protection against STIs. Our study
shows that more than 60% of the respondents get in-
formed on STIs by consulting scientific sources. This
result can be explained by the high awareness of blood
donors who are motivated by the donation experience,
and by the fact that our study sample was young and
with a high education level. However, it should be
noted that 11% of respondents reported never having
looked for information on STIs.

Our study shows that a quarter of participants rate
as unlikely acquiring an STI through oral sex, and one
sixth through anal sex or vaginal intercourse during
menstruation, therefore uncovering a poor knowl-
edge on the risk of transmission modes. Specifically,
unprotected anal sex implies the higher risk for HIV
transmission [20-24]. Participants under 25 years and
over 50 years of age showed the highest proportion of
misleading information on STIs transmission. These
results are important because the inadequate infor-
mation on HIV/STIs might lead to engaging in unpro-
tected sex [25-27]. Furthermore, our study shows that
more than 90% of the respondents declared they knew
HIV infection, while less than 40% knew other STIs. A

40 - 38.6%

35 -
30 | 29.2%
25 |

20 —

Someone
already known

Unprotected sex with...

[ Female
B vale

13.6%
11.4%

Partner who has sex
with people
of one’s same sex

New partner

Figure 2

Proportion of blood donors who believe it unlikely to acquire HIV during unprotected sex with (someone already known, new
partner, partner who has sex with people of one’s same sex) by gender.
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recent study carried out in Germany confirms similar
findings [28].

We observed the highest percentages of misconception
on STIs transmission among blood donors over 50 years
of age. An insufficient knowledge on HIV/STI trans-
mission is probably associated with the increasing HIV
incidence trend among individuals older than 50 years
reported both in Italy and in Europe in the last five years,
as opposite to the decreasing trend observed in all other
age groups [4, 8]. A systematic review showed that, com-
pared to individuals under 45 years of age, heterosexuals
aged between 45 and 64 years have a higher risk of ac-
quiring an STT and among them, males have a higher risk
of infection because of a lower condom use [29].

One fifth of respondents would stop having sex, even
protected sex, if they would find out their partner as be-
ing HIV-positive, and one third would have unprotected
sex with a partner if known. These results suggest that
the risk of acquiring HIV/STIs is generally associated
with a judgemental attitude towards “categories” of in-
dividuals (e.g., infected, friend, at risk, known person,
trustful, etc.) rather than to at-risk sexual behaviour.

Stigmatizing beliefs emerged from a proportion of
participants that stated being afraid of hugging or kiss-
ing an HIV-positive friend, or sharing a room with an
HIV-positive person. Similar beliefs and stigmatising
behaviours are still widespread in several countries.
A study conducted in Spain showed that 50% of the
population would feel uncomfortable having social re-
lationships with HIV-positive people, although this
percentage has decreased over time due to a number
of information campaigns on the transmission mode of
HIV infection [30, 31].

The added value of the study is having used Internet
and the website of the largest Italian blood donor as-
sociation to post the study questionnaire [32]. These
options allowed to reach quickly and without costs a
large number of blood donors all over the country. In
addition, our sample is representative of the Italian
population aged 18-65 years in terms of gender distri-
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