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Abstract: Sexually transmitted diseases (STDs) among adolescents and young people represent
a significant public health problem that generates a pressing requirement of effective evidence-
based education to promote primary and secondary prevention. The objective of the study is to
evaluate how knowledge, information needs, and risk perception about HIV and STDs can change
after targeted education interventions for students. A total of 436 subjects aged 15–24 attending
high school (134 biomedical and 96 non-biomedical fields) and university courses (104 scientific
and 102 non-scientific disciplines) were enrolled to respond to a questionnaire before and after the
intervention. An improvement in knowledge was found in all groups, with statistically significant
knowledge score differences between the four groups in 60% of the items. More than 94% of the
students consider it useful to promote information on these issues. Receiving this information
generated awareness and safety in more than 85% of high-school students and 93% of University
students. Students widely perceived a great risk being infected with HIV/STDs, although pregnancy
was seen as a more hazardous consequence of unprotected sex. This study shows that educational
interventions are effective in improving knowledge, apart from findings about key knowledge topics,
information needs, and risk perception, which provide significant insights to design future targeted
education programs.

Keywords: sexually transmitted diseases; HIV; education; knowledge; risk; prevention and control;
students; communication; surveys and questionnaires

1. Introduction

Sexually transmitted diseases (STDs) among adolescents and young people repre-
sent a huge problem, which requires effective interventions for primary and secondary
prevention [1]. Although STDs mostly occur in developing countries, especially in the
African region [2], the trend continues to increase even in industrialized countries [3,4].
Over 100 million new STDs, excluding HIV, occur every year among people under 25 years
of age, and globally, more than half of subjects newly infected by HIV are young people
aged 15–24 [5]. For women, the risk of infection in adolescence or early adulthood is even
higher due to a greater anatomical susceptibility to these diseases [6]. The latest European
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data provided by the European Center for Disease prevention and Control show, every
year, an increasing number of cases of the STDs recognized as curable [7].

The STDs affect predominantly adolescent and young people, probably for the follow-
ing reasons: (a) a more frequent change of sexual partners, (b) a more frequent choice of
sexual partners on the internet, (c) a poor information on how to prevent STDs, and (d) an
excessive optimism regarding the availability/existence of effective drugs for HIV [8].
Earliness in the first sexual intercourse and the reluctance of young people to use condoms
are additional causes of increasing number of STD cases [9,10].

In Italy, the cases of STDs increased, between 2000 and 2018, by 32.0% among women,
by 27.0% among men, and almost three-fold, among men who have sex with men (MSM).
Nevertheless, the 19.5% of all new Italian cases of STDs affect young people (15–24 years
old) [11].

Furthermore, recent research has found that many Italian adolescents have their first
sexual experience very early (15.6 ± 1.6 years) [12], have sexual intercourses with multiple
partners, and are often unprotected [13].

These results highlight the need of ensuring education programs in this topic, al-
though the association between education and STDs has shown conflicting evidence. In
fact, in the early HIV epidemic, higher HIV infections were found among more educated
people [14,15], while more recent studies indicated that education acted as a social vaccine
against HIV risk [16,17]. Worldwide, numerous scientists assessed the level of knowledge
about these infections among students of different ages and attending different types of
schools and universities [6,12,18,19], while others evaluated the impact of STDs educational
interventions [1,20–24]. An interesting theoretical framework employed in prevention pro-
grams regarding both STDs infections and other health-related risks is based on exploring
“knowledge”, “information needs”, and “risk perception” [25–32].

The main objective of this investigation was to evaluate how knowledge, information
needs, and risk perception about HIV and STDs can change after targeted education
interventions for high school and university students with different education backgrounds,
as well as to ascertain the main weak knowledge topics for each target group.

The final aim was to offer conceptual and practical contributions to design future
education programs for primary and secondary prevention purposes, such as deterring
risky behaviors or promoting the use of vaccines, and the early diagnosis.

2. Materials and Methods
2.1. Study Design and Population

A didactic intervention was designed and carried out from September 2018 to February
2019 for students attending high schools and universities in a city located in Southeast
of Italy. A cohort of students of both sexes aged between 15 and 24 years, attending
high schools in biomedical and financial management, as well as university courses in
biotechnology, economics, cultural heritage, and archaeology, was invited to participate.

The questionnaire was given to all the students who agreed to participate, in order
to collect data on their information needs, knowledge, and risk perception about HIV
and STDs, before and after the educational intervention. In order to ensure anonymity, a
numerical code was randomly assigned to each of the participants before filling out the
questionnaire, and the same code was used for incoming and outgoing questionnaires.

Participating students were divided into four groups, based on their different degree
and field of study. The project design foresaw 150 students per group. Two groups consisted
of high school students in the biomedical and non-biomedical fields, Group 1 (G1) and
Group 2 (G2), respectively, while the other two groups comprised students of scientific and
non-scientific degree courses, Group 3 (G3) and Group 4 (G4), respectively. The sample
size has been indirectly estimated on the basis of a chi-square test for comparing two
equally-sized independent groups with respect to a binary outcome. The proportion of
subjects with the outcome was assumed to be 60% in one group and 75% in the other,
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which yields an Odds Ratio equal to 2. To achieve 95% confidence level and 80% statistical
power, 152 subjects per each group would be necessary.

2.2. Instrument

A self-administered ad-hoc questionnaire was designed on the basis of available
scientific evidence regarding surveys on equivalent topics [33–37].

A group of experts in the fields of STDs, risk communication, and risk perception
verified the content of the questionnaire and approved its administration, after some
recommended adjustments. A pre-test of the questionnaire was performed on 10 students
of 14–24 years, to evaluate the feasibility of the questionnaire for a large cohort of students.
The interviewees were asked to comment on the questions and answers. The questions
that were ambiguous or unclear by at least two respondents were rephrased. This allowed
a few final tunings regarding the items’ wording.

The final version of the questionnaire consisted of a total of 35 items, included into
four sections: demographic characteristics and socio-cultural context (Section A), informa-
tion needs (Section B), knowledge about HIV and STDs (Section C), and risk perception
(Section D) (Supplementary Materials).

Socio-demographic factors of students and their parents were evaluated for each
group through 10 items included in Section A of the questionnaire. Data on age, gender,
religion, relationship status, household living arrangement, employment status of students,
education level, and occupation of parents were collected.

The information needs were evaluated through four items in Section B. Those ques-
tions explored a self-evaluation of the level of information about HIV and STDs and the
utility to promote it, as well as the usefulness of receiving information on these issues and
the most appropriate sources.

Section C was based on the topics included in the educational intervention; the
15 items focused mainly on transmission, prevention, diagnosis, and complications of HIV
and major STDs. The knowledge level was measured using all those 15 items, and it was
conveyed as the percentage of students—stratified into the four groups—who gave the
correct answer for each question before and after the intervention. One point was assigned
for each correct answer, and zero points for incorrect, unknown, or “not given” answer.

Finally, Section D included five items for assessing risk perception on a three-point
Likert scale with “A lot”, “Moderately”, and “Not at all” as possible answers, and one item
regarding the consequences of having unprotected sexual intercourse. The perceptions
investigated relate to the concern of being infected with STDs and their danger, as well as
the safety in the use of condoms and in the sexual life of peers.

2.3. Ethics Approval and Consent to Participate

The study was conducted in accordance with the Declaration of Helsinki and was
approved by the Ethics Committee of the Local Health Unit (LHU) of Lecce (Report No.
19 dated 14 May 2018). Students over the age of 18 and parents of students under the age
of 18 have given consent for participation in the study.

2.4. Statistical Analysis

Proportions, mean, minimum, and maximum were used for the descriptive analyses.
For continuous variables, comparison between two groups was performed by two-tailed
unpaired Student t test, whereas one-way ANOVA was used to compare the difference
between more than two groups. For categorical variables, the chi-square test and Fisher’s
exact test were used to examine the differences between groups.

Within groups, differences in knowledge were assessed by using the Wilcoxon signed-
rank test for ordinal variables or the paired McNemar test for nominal variables.

The comparison in knowledge improvement between groups (G2 vs. G1 and G4 vs.
G3) was assessed by using the Odds Ratio (OR) with 95% confidence interval (95% CI). The
OR was estimated from a logistic regression model that adjusts for baseline knowledge.
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The statistical analysis was performed with SPSS Statistic software (version 24.0 2016)
(IBM Corp., Armonk, NY, USA) and R (version 3.6.3) (The R Foundation for statistical
computing, Wien, Austria) software, and p-value < 0.05 was assumed as the level of
statistical significance.

3. Results
3.1. Demographic and Socio-Cultural Characteristics

In total, 528 incoming and 467 outgoing questionnaires were administered. Only
436 questionnaires correctly filled were considered valid for the study, since incomplete
questionnaires and those with discrepancies between entry and exit codes were excluded
from the analysis.

The survey included 134 students in biomedical high schools (G1) and 96 in non-
biomedical high schools (G2), 104 in scientific university courses (G3), and 102 in non-
scientific university courses (G4).

Among university students, the majority were female, with higher rate (88.2%) among
the students of the G4 with respect to those of the G3 (72.1%) (p = 0.006).

A range between 71.2% (G3) and 88.8% (G1) of students was Catholic, about 40% of
teenagers were engaged, while the rate of university students who were engaged varied
between 57.8% (G4) and 60.6% (G3).

All high school students, except one, lived in the family, and only a very few of them
had a job (G1:8.2% and G2:7.3%). Among university students, the percentage of those
who did not live in the family was greater, with a maximum rate in G4 (24.5%). Among
university students, 11.5% in G3 and 13.7% in G4 lived with friends.

Similarly, the number of university students who were employed was higher than
those of high schools (Table 1).

Table 1. Socio-demographic characteristics of students.

Variables Group 1
(n = 134) n (%)

Group 2
(n = 96) n (%) p-Value Group 3

(n = 104) n (%)
Group 4

(n = 102) n (%) p-Value p-Value

Gender

Male, n (%) 51 (38.1) 49 (51.0) 29 (27.9) 12 (11.8)

Female, n (%) 83 (61.9) 47 (49.0) 0.068 ◦ 75 (72.1) 90 (88.2) 0.006 ◦ <0.000 ◦

Age (mean ± SD) 16.6 ± 1.0 16.7 ± 0.9 0.407 ˆ 20.6 ± 1.1 22.3 ± 3.3 <0.000 ˆ <0.001 #

Religion

Catholic, n (%) 119 (88.8) 83 (86.5) 74 (71.2) 85 (83.3)

Islamic, n (%) 2 (1.5) 1 (1.0) - (-) - (-)

Orthodox, n (%) 1 (0.7) 1 (1.0) - (-) - (-)

Not religious, n (%) 10 (7.5) 9 (9.4) 29 (27.9) 16 (15.7) -

Other, n (%) 2 (1.5) 2 (2.1) 0.959 * 1 (1.0) 1 (1.0) 0.059 *

Relationship status

Single, n (%) 75 (56.0) 57 (59.4) 41 (39.4) 43 (42.2)

Engaged, n (%) 59 (44.0) 39 (40.6) 0.704 ◦ 63 (60.6) 59 (57.8) 0.797 ◦ 0.006 ◦

Household status

In family, n (%) 134 (100) 95 (99.0) 90 (86.5) 77 (75.5)

With relatives, n (%) - (-) 1 (1.0) 1 (1.0) - (-)

Alone, n (%) - (-) - (-) - (-) 6 (5.9)

With friends, n (%) - (-) - (-) 12 (11.5) 14 (13.7)

Other, n (%) - (-) - (-) 0.417 * 1 (1.0) 5 (4.9) 0.014 * -

Employment

No, n (%) 123 (91.8) 89 (92.7) 91 (87.5) 76 (74.5)

Yes, n (%) 11 (8.2) 7 (7.3) 0.995◦ 13 (12.5) 26 (25.5) 0.028 ◦ 0.000 ◦

◦ Chi Square test; * Fisher’s Exact Test; ˆ t test Two-tailed; # ANOVA; - 0 value.
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Regarding the socio-cultural characteristics of the parents, most of them had a middle
school certificate or a Technical–Professional Institute diploma in all groups.

Among the fathers of high school students, about a third were clerks (G1: 30.6% and
G2: 31.3%), while 28.4% in G1 and 26.0% in G2 were working men. In G3 and G4 groups,
the fathers were mainly clerks (G3: 33.7%; G4: 18.6%), freelance (G3: 27.9%; G4: 29.6%),
and working men (G3: 21.2%; G4: 22.5%). Most mothers were housewives with a rate
ranging from 38.1% in G1 to 52.0% in G4 (Table 2).

Table 2. Socio-cultural characteristics of parents.

Variables
Group 1
(n = 134)

n (%)

Group 2
(n = 96)
n (%)

p-Value
Group 3
(n = 104)

n (%)

Group 4
(n = 102)

n (%)
p-Value

Education level
Father

Elementary school, n (%) 12 (9.0) 4 (4.2) 1 (1.0) 12 (11.8)
Middle school, n (%) 60 (44.8) 45 (46.9) 31 (29.8) 47 (46.1)
High school, n (%) 7 (5.2) 7 (7.3) 11 (10.6) 9 (22.5)

Technical-professional school, n (%) 39 (29.1) 30 (31.3) 43 (41.3) 23 (22.5)
Bachelor’s or Master’s degree, n (%) 10 (7.5) 7 (7.3) 11 (10.6) 9 (8.8)
Advanced Professional degree, n (%) 5 (3.7) 2 (2.1) 6 (5.8) 2 (2.0)

Not answered 1 (0.7) 1 (1.0) 0.817 1 (1.0) - (-) 0.001

Mother
Elementary school, n (%) 4 (3.0) 1 (1.0) 2 (1.9) 14 (13.7)

Middle school, n (%) 53 (39.6) 42 (43.8) 33 (31.7) 41 (40.2)
High school, n (%) 18 (13.4) 10 (10.4) 15 (14.4) 18 (17.6)

Technical-professional school, n (%) 43 (32.1) 33 (34.4) 32 (30.8) 21 (20.6)
Bachelor’s or Master’s degree, n (%) 10 (7.5) 7 (7.3) 16 (15.4) 8 (7.8)
Advanced Professional degree, n (%) 5 (3.7) 3 (3.1) 5 (4.8) - (-)

Not answered 1 (0.7) - (-) 0.869 - (-) - (-) 0.001

Occupation
Father

Entrepreneur, n (%) 12 (9.0) 14 (14.6) 5 (4.8) 12 (11.8)
Freelance, n (%) 26 (19.4) 16 (16.7) 29 (27.9) 20 (29.6)
Manager, n (%) 3 (2.2) 1 (1.0) 2 (1.9) 2 (2.0)

Clerk, n (%) 41 (30.6) 30 (31.3) 35 (33.7) 19 (18.6)
Teacher, n (%) 3 (2.2 - (-) 5 (4.8) 2 (2.0)

Working men, n (%) 38 (28.4) 25 (26.0) 22 (21.2) 23 (22.5)
Home worker, n (%) - (-) - (-) - (-) - (-)
Unemployed, n (%) 4 (3.0) 6 (6.3) 2 (1.9) 4 (3.9)

Other, n (%) 4 (3.0) 2 (2.1) 4 (3.8) 20 (19.6)
Not answered 3 (2.2) 2 (2.1) 0.532 - (-) - (-) 0.003

Mother
Entrepreneur, n (%) 5 (3.7) 6 (6.3) 1 (1.0) 1 (1.0)

Freelance, n (%) 7 (5.2) 6 (6.3) 11 (10.6) 5 (4.9)
Manager, n (%) 3 (2.2) - (-) - (-) - (-)

Clerk, n (%) 44 (32.8) 20 (20.8) 25 (24.0) 17 (16.7)
Teacher, n (%) 3 (2.2) 8 (8.3) 8 (7.7) 4 (3.9)

Working women, n (%) 9 (6.7) 5 (5.2) 5 (4.8) 10 (9.8)
Home worker, n (%) 1 (0.7) 6 (6.3) 0 (0) 3 (2.9)

Housewife, n (%) 51 (38.1) 40 (41.7) 43 (41.3) 53 (52.0)
Unemployed, n (%) 9 (6.7) 4 (4.2) 7 (6.7) 3 (2.9)

Other, n (%) 1 (0.7) 1 (1.0) 2 (1.9) 5 (4.9)
Not answered 1 (0.7) - (-) 0.051 2 (1.9) 1 (1.0) 0.133

Fisher’s Exact Test; - 0 value.

3.2. Information Needs about HIV and STDs

More than 60% of students believed in a good or excellent received information
on these topics, and this rate increased considerably (p = 0.000) after the educational
intervention in all groups.

More than 94% of students of the G1 and G2 groups, and 100% of G3 and G4, found
it useful to promote information on these issues. Receiving this information created a
perception of “awareness” and “safety” in more than 80% and 65% of high school students,
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as well as in more than 91% and 60% of university students. The percentage of students
who perceive these feelings tended to increase further after attending the educational event.

They would have liked to receive information on these topics mainly from sources
such as doctors and experts/health professionals. Teachers were also considered to be a
reliable source of information on HIV and STDs, mainly by university students (Table 3).

Table 3. Information needs about HIV and STDs before (T0) and after (T1) the educational intervention.

Item
Group 1 (n = 134)

%
T0 T1

p-Value
Group 2 (n = 96)

%
T0 T1

p-Value
Group 3 (n = 104)

%
T0 T1

p-Value
Group 4 (n = 102)

%
T0 T1

p-Value

Q1. How do you evaluate information you acquired about HIV and STDs? *

Absent 10 (7.5) 1 (0.8) 3 (3.2) 1 (1.0) 2 (1.9) - (-) 3 (2.9) -
Scarce 33 (24.6) 2 (1.6) 15 (15.6) 2 (2.1) 29 (27.9) 1 (1.0) 28 (27.5) 1 (1.0)
Good 63 (47.0) 42 (31.3) 47 (49.0) 53 (55.2) 54 (51.9) 47 (45.2) 48 (47.1) 44 (43.1)

Excellent 24 (17.9) 87 (64.9) 17 (17.7) 38 (39.6) 8 (7.7) 56 (53.8) 13 (12.7 57 (55.9)
I don’t know 2 (1.5) 1 (0.7) 13 (13.5) 2 (2.1) 11 (10.6) - (-) 9 (8.8) - (-)

Not answered 2 (1.5) 1 (0.7) 0.000 1 (1.0) - (-) 0.000 - - (-) 0.000 1 (1.0) - (-) 0.000

Q2. Do you think that promoting information about HIV and STDs is: ˆ

Useful 126 (94.0) 131 (97.8) 93 (96.9) 90 (93.8) 104 (100) 102 (98.1) 102 (100) 100 (98.0)
Useless 2 (1.5) 1 (0.7) - (-) 4 (4.2) - (-) 2 (1.9) - (-) 1 (1.0)

I don’t know 4 (3.0) 2 (1.5) 3 (3.1) 1 (1.0) - (-) - (-) - (-) - (-)
Not answered 2 (1.5) - NA - (-) 1 (1.0) NA - (-) - (-) NA - (-) 1 (1.0) NA

Q3. Do you think that receiving information about HIV and STD create ◦ : ˆ

Awareness 108 (80.6) 122 (91.0) 0.008 79 (82.3) 82 (85.4) 0.719 101 (97.1) 102 (98.1) 1.000 93 (91.2) 98 (96.1) 0.267
Safety 92 (68.71) 93 (69.4) 1.000 63 (65.6) 62 (64.6) 1.000 63 (60.6) 74 (71.2) 0.029 65 (63.7) 81 (79.4) 0.018

Anxiety 22 (16.4) 19 (14.2) 0.646 12 (12.5) 22 (22.9) 0.112 12 (11.5) 6 (5.8) 0.041 7 (6.9) 4 (3.9) 0.546
Discomfort 9 (6.7) 6 (4.5) 0.371 3 (3.1) 5 (5.2) 0.724 - (-) - (-) NA - (-) - (-) NA
Confusion 3 (2.2) 2 (1.5) 1.000 1 (1.0) 4 (4.2) 0.371 - (-) 1 (1.0) NA - (-) - (-) NA
Nothing - (-) - (-) NA 2 (2.1) 1 (1.0) 1.000 - (-) - (-) NA - (-) - (-) NA

Other 1 (0.7) 1 (0.7) - (-) 1 (1.0) - (-) - (-) 1 (1.0) - (-)
Not Answered - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-)

Q4. Which of the following sources do you consider as reliable to get information about HIV and STDs ◦ : ˆ

Parents/relatives 7 (5.2) 19 (14.2) 0.003 25 (26.0) 27 (28.1) 0.814 17 (16.3) 23 (22.1) 0.149 15 (14.7) 21 (20.6) 0.327
Physicians 58 (43.3) 98 (73.1) 0.000 65 (67.7) 73 (76.0) 0.099 81 (77.9) 90 (86.5) 0.052 83 (81.4) 83 (81.49) 1.000

Teacher 5 (3.7) 32 (23.9) 0.000 25 (26.0) 24 (25.0) 1.000 56 (53.8) 64 (61.5) 0.186 54 (52.9) 40 (39.2) 0.066
Radio 1 (0.7) 2 (1.5) 1.000 - (-) 2 (2.1) NA 10 (9.6) 12 (11.5) 0.683 3 (2.9) 4 (3.9) 1.000

Experts/Health
professionals

49 (36.6) 97 (72.4) 0.000 60 (62.5) 61 (63.5) 1.000 64 (61.5) 70 (67.3) 0.327 69 (67.6) 81 (79.4) 0.090
- (-) 7 (5.2) NA 6 (6.3) 6 (6.3) 1.000 18 (17.3) 16 (15.4) 0.752 12 (11.8) 13 (12.7) 1.000

Encyclopaedias 3 (2.2) 3 (2.2) 1.000 15 (15.6) 9 (9.4) 0.041 5 (4.8) 6 (5.8) 1.000 3 (2.9) 3 (2.9) 1.000
Friends 5 (3.7) 20 (14.9) 0.002 17 (17.7) 17 (17.7) 1.000 29 (27.9) 37 (35.6) 0.136 15 (14.7) 19 (18.6) 0.596
Internet 2 (1.5) 18 (13.4) 0.000 10 (10.4) 13 (13.5) 0.505 36 (34.6) 41 (39.4) 0.302 22 (21.6) 29 (28.4) 0.360

TV
Magazines/newspapers 1 (0.7) 2 (1.5) 1.000 3 (3.1) 4 (4.2) 1.000 7 (6.7) 9 (8.7) 0.683 8 (7.8) 10 (9.8) 0.814

for adults
Magazines for teenagers/ 3 (2.2) 15 (11.2) 0.004 8 (8.3) 8 (8.3) 1.000 17 (16.3) 16 (15.4) 1.000 15 (14.7) 15 (14.7) 1.000

young people
Other - (-) - (-) - (-) - (-) 1 (1.0) - (-) - (-) 1 (1.0)

Not Answered - (-) - (-) - (-) - (-) - - (-) - (-) 1 (1.0)

◦ Possibility of multiple answer; NA: Not applicable; * Wilcoxon signed-rank test; ˆ McNemar test; - 0 value.

3.3. Knowledge on HIV and STDs

The average percentage of correct answers, considering all items together before the
educational event, was higher among biomedical high school students (G1: 39.2%) than
among non-biomedical high school students (G2: 28.3%). Similarly, the mean rate of correct
answers among university students of scientific faculties was 49.5% compared to 35.3% of
non-scientific faculties at T0. The highest level of knowledge following the intervention was
reached among the students with a biomedical and scientific background with percentages
of correct answers corresponding to 65.9% in G1 and 71.7% in G3, respectively (Data
not shown).

The highest percentage of correct answers in all T0 groups was related to questions
about the transmission of HIV and STDs. In particular, the questions about the spreading
modality of STDs (Q8: 78.3% of the correct questions in all groups), the body fluids that
can transmit HIV (Q9: 64.5%), and the possibility that a seropositive person may have
contracted HIV during a single unprotected sexual intercourse (Q13: 57.2%) were those
with a higher frequency of correct responses.

The lowest rates of correct responses at T0 were achieved on the following topics: the
definition of HIV-positive person (Q7: 7.8% average percentage of all groups), when to
take the HIV-test if you had a risk exposure (Q14: 9.1%), and the availability of a vaccine to
prevent chlamydia infection (Q25: 9.8%). The lowest value was found among the students
of the G2. Even the definition of “window period” for HIV testing was known by a few
students (Q15: 19.0%).



Int. J. Environ. Res. Public Health 2021, 18, 2069 7 of 14

An improvement in knowledge was observed in all groups for all questions. A greater
knowledge at T0 was found among students with a scientific background; by comparing
these two groups, university students in biotechnology answered more correctly than high
school students on 13 out of 15 questions (Table 4).

Table 4. Knowledge about HIV and STDs before (T0) and after (T1) the educational intervention.

Item
Group 1 (n = 134)

%
T0 T1

p-Value
Group 2 (n = 96)

%
T0 T1

p-Value
Group 3 (n = 104)

%
T0 T1

p-Value
Group 4 (n = 102)

%
T0 T1

p-Value

Q5. Which of the following diseases is not a STD?

59
(44.0)

103
(76.9) 0.000 12

(12.5)
52

(54.2) 0.000 53
(51.0)

93
(89.4) 0.000 41

(40.2)
81

(79.4) 0.000

Q6. Is there any difference between HIV and AIDS?

69
(51.5)

99
(73.9) 0.000 35

(36.5)
63

(65.6) 0.000 60
(57.7)

66
(63.5) 0.149 33

(32.4)
50

(49.0) 0.022

Q7. Who is a HIV-positive?

11 (8.2) 23
(17.2) 0.045 4 (4.2) 21

(21.9) 0.000 14
(13.5)

53
(51.0) 0.000 6 (5.9) 29

(28.4) 0.000

Q8. Which of the following is not a spreading modality for STDs?

103
(76.9)

122
(91.0) 0.002 64

(66.7)
73

(76.0) 0.095 96
(92.3)

99
(95.2) 0.371 79

(77.5)
89

(87.3) 0.089

Q9. Which body fluids can transmit HIV?

99
(73.9)

125
(93.3) 0.000 50

(52.1)
81

(84.4) 0.000 79
(76.0)

89
(85.6) 0.066 57

(55.9)
75

(73.5) 0.012

Q10. Which of the following activities can transmit HIV/AIDS?

49
(36.6)

69
(51.5) 0.001 12

(12.5)
38

(39.6) 0.000 37
(35.6)

71
(68.3) 0.000 29

(28.4)
45

(44.1) 0.030

Q11. Can HIV be transmitted through close contacts or kisses?

59
(44.0)

123
(91.8) 0.000 37

(38.5)
76

(79.2) 0.000 70
(67.3)

77
(74.0) 0.248 48

(47.1)
74

(72.5) 0.001

Q12. Can a person contract HIV through oral sexual intercourse?

33
(24.6)

83
(61.9) 0.000 25

(26.0)
47

(49.0) 0.002 37
(35.6)

48
(46.2) 0.015 25

(24.5)
40

(39.2) 0.029

Q13. A seropositive person can get HIV if he/she has sexual intercourses with another person?

87
(64.9)

119
(88.8) 0.000 55

(57.3)
77

(80.2) 0.000 57
(54.8)

60
(57.7) 0.450 53

(52.0)
57

(55.9) 0.626

Q14. When do you have to take the HIV test if you had an unprotected sexual intercourse?

6 (4.5) 49
(36.6) 0.000 - 29

(30.2) 0.000 25
(24.0)

57
(54.8) 0.000 8 (7.8) 33

(32.4) 0.000

Q15. What is the window period for HIV testing?

18
(13.4)

83
(61.9) 0.000 10

(10.4)
49

(51.0) 0.000 33
(31.7)

85
(81.7) 0.000 21

(20.6)
78

(76.5) 0.000

Q16. Can oral contraceptive pill prevent the transmission of sexual infections?

75
(56.0)

105
(78.4) 0.000 43

(44.8)
58

(60.4) 0.012 83
(79.8)

88
(84.6) 0.441 58

(56.9)
69

(67.6) 0.114

Q17. Is there a vaccine to prevent chlamydia infection?

13 (9.7) 49
(36.6) 0.000 4 (4.2) 28

(29.2) 0.000 21
(20.2)

66
(63.5) 0.000 5 (4.9) 61

(59.8) 0.000

Q18. Can a patient affected by AIDS heal?

55
(41.0)

83
(61.9) 0.000 34

(35.4)
64

(66.7) 0.000 53
(51.0)

75
(72.1) 0.000 39

(38.2)
60

(58.8) 0.003

Q19. Can HPV lead to cancer in men and women?

52
(38.8)

90
(67.2) 0.000 23

(24.0)
54

(56.3) 0.000 54
(51.9)

91
(87.5) 0.000 38

(37.3)
90

(88.2) 0.000

McNemar test.
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When evaluating the results of the logistic model for knowledge score between groups,
a significant p-value occurred between G1 and G2 for the questions Q8, Q11, Q12, and
Q16. Instead, a significant difference in the improvement of knowledge between G3 and
G4 was observed for the questions Q7, Q10, Q14, and Q16. All other questions showed no
significant difference (Table 5).

Table 5. Comparison of knowledge scores after educational intervention between G1 and G2; G3
and G4.

Items OR (95% CI) p-Value OR (95% CI) p-Value

Q5. 0.57 (0.31–1.05) 0.071 0,48 (0.22–1.07) 0.073
Q6. 0.81 (0.44–1.47) 0.480 0.82 (0.44–1.54) 0.542
Q7. 1.39 (0.71–2.69) 0.336 0.41 (0.23–0.73) 0.002
Q8. 0.34 (0.16–0.76) 0.008 0.47 (0.15–1.42) 0.179
Q9. 0.45(0.18–1.11) 0.083 0.54 (0.26–1.11) 0.093

Q10. 0.98 (0.54–1.78) 0.959 0.37 (0.21–0.67) 0.001
Q11. 0.35 (0.16–0.77) 0.009 1.09 (0.57–2.06) 0.798
Q12. 0.58 (0.34–0.99) 0.048 0.91 (0.49–1.67) 0.753
Q13. 0.55 (0.25–1.21) 0.140 0.99 (0.51–1.92) 0.968
Q14. 0.77 (0.44–1.36) 0.369 0.43 (0.24–0.77) 0.004
Q15. 0.65 (0.38–1.11) 0.114 0.76 (0.39–1.51) 0.439
Q16. 0.45 (0.23–0.86) 0.015 0.41 (0.20–0.82) 0.011
Q17. 0.75 (0.42–1.32) 0.317 0.96 (0.54–1.71) 0.881
Q18. 1.31 (0.74–2.30) 0.350 0.62 (0.34–1.13) 0.119
Q19. 0.70 (0.40–1.22) 0.207 1.14 (0.49–2.66) 0.762

Baseline adjusted logistic model.

3.4. Risk Perception about HIV and STDs

As for the risk perception of contracting HIV or an STD, a high percentage of students
(about 60%) identified it as highly risky (“a lot”) and the concern remained high, even after
the educational intervention.

The STDs were considered “a lot” of risk by a high percentage of students, particularly
among those of the G3 (94.2%), where only a very small percentage considered these
diseases “not at all” dangerous.

More than half of high school students believed that attending someone with STDs as
a friend was a great risk, and educational intervention has significantly reduced this belief
among G1 (p < 0.000) and G2 (p < 0.000). On the contrary, a high percentage of university
students believed that this behavior was “not at all” risky, and this rate increased further
after the intervention.

Almost all the students believe that the use of a condom during sexual intercourse
was “widely” safe to avoid infection.

Among high school students, to cause a pregnancy was considered the riskiest con-
sequence of unprotected sex, while among older students, the concern to contract HIV
predominated. The latter concern increased in all groups as a result of the educational event.

Most of the students in the four groups believed that the sexual life of their peers
was “moderately” safe (range: 84.3–93.2%), and this perception did not change after the
intervention. Only a percentage between 1% and 3.1% of students in all groups considered
it “widely” safe, both before and after the educational intervention (Table 6).
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Table 6. Risk perception about HIV and STDs, before (T0) and after (T1) the educational intervention.

Item
Group 1 (n = 134)

%
T0 T1

p-Value
Group 2 (n = 96)

%
T0 T1

p-Value
Group 3 (n = 104)

%
T0 T1

p-Value
Group 4 (n = 102)

%
T0 T1

p-Value

Q20. How much do you perceive being at risk of contracting HIV or an STD?

A lot 85 (63.4) 78 (58.2) 60 (62.5) 64 (66.7) 52 (50.0) 54 (51.9) 68 (66.8) 67 (65.7)
Moderately 35 (26.2) 39 (29.1) 29 (30.2) 18 (18.7) 29 (27.9) 36 (34.6) 26 (25.4) 28 (27.4)

Not at all 14 (10.4) 17 (12.7) 7 (7.3) 14 (14.6) 23 (22.1) 13 (12.5) 8 (7.8) 7 (6.9)
Not answered - (-) - (-) 0.173 ◦ - (-) - (-) 0.651 ◦ - (-) 1 (1.0) 0.027 ◦ - (-) - (-) 0.916 ◦

Q21. Taking into account that they can be cured, how dangerous are STDs?

A lot 104 (77.7) 105 (78.4) 70 (72.9) 74 (77.1) 98 (94.2) 98 (94.2) 83 (81.4) 88 (86.3)
Moderately 14 (10.4) 3 (2.2) 16 (16.7) 7 (7.3) 3 (2.9) 1 (1.0) 10 (9.8) 3 (2.9)

Not at all 15 (11.2) 26 (19.4) 10 (10.4) 15 (15.6) 3 (2.9) 4 (3.8) 9 (8.8) 11 (10.8)
Not answered 1 (0.7) - (-) 0.208 ◦ - (-) - (-) 0.757 ◦ - (-) 1 (1.0) 1.000 ◦ - (-) - (-) 0.983 ◦

Q22. How risky is friendly frequenting a person with an STD?

A lot 75 (56.0) 50 (37.3) 57 (59.4) 44 (45.8) 24 (23.1) 28 (26.9) 35 (34.3) 44 (43.1)
Moderately 12 (9.0) 5 (3.7) 18 (18.8) 6 (6.3) 8 (7.7) 2 (1.9) 16 (15.7) 2 (2.0)

Not at all 47 (35.0) 79 (59.0) 20 (20.8) 46 (47.9) 72 (69.2) 73 (70.2) 51 (50.0) 56 (54.9)
Not answered - (-) - (-) 0.955 ◦ 1 (1.0) 0.000 ◦ - (-) 1 (1.0) 0.813 ◦ - (-) - (-) 0.746 ◦

Q23. How safe is using condom during sexual intercourse to avoid an STDs?
A lot 127 (94.8) 131 (97.9) 83 (86.5) 90 (93.8) 103 (99.0) 101 (97.1) 100 (98.0) 100 (98.0)

Moderately 2 (1.5) 1 (0.7) 10 (10.4) 4 (4.2) - - 2 (2.0) 2 (2.0)
Not at all 5 (3.7) 1 (0.7) 2 (2.1) 1 (1.0) 1 (1.0) 2 (1.9) - (-) - (-)

Not answered - (-) 1 (0.7) 0.083 ◦ 1 (1.0) 1 (1.0) 0.065 ◦ - (-) 1 (1.0) 0.773 ◦ - (-) - (-) 1.000 ◦

Q24. Which is the most risky consequence of unprotected sex?

Contracting HIV 40 (29.9) 57 (42.5) 30 (31.3) 48 (50.0) 55 (52.8) 70 (67.3) 45 (44.1) 56 (54.9)
Causing a pregnancy 63 (47.0) 41 (30.6) 45 (46.9) 23 (24.0) 27 (26.0) 13 (12.5) 30 (29.4) 20 (19.6)

Contracting another STD 22 (16.4) 25 (18.7) 17 (17.7) 10 (10.4) 16 (15.4) 16 (15.4) 21 (20.6) 24 (23.5)
Other 9 (6.7) 10 (7.5) 4 (4.2) 14 (14.6) 6 (5.8) 4 (3.8) 6 (5.9) 2 (2.0)

Not answered - (-) 1 (0.7) NA * - (-) 1 (1.0) 0.000 * - (-) 1 (1.0) NA - (-) - (-) 0.163 *

Q25. How safe do you think your peers’ sexual life is?

A lot 3 (2.2) 2 (1.5) 2 (2.1) 3 (3.1) 2 (1.9) 1 (1.0) - -
Moderately 115 (85.9) 113 (84.3) 85 (88.5) 86 (89.6) 96 (92.3) 97 (93.2) 93 (91.2) 93 (91.2)

Not at all 16 (11.9) 19 (14.2) 9 (9.4) 6 (6.3) 5 (4.8) 5 (4.8) 9 (8.8) 9 (8.8)
Not answered - (-) - (-) 0.359 ◦ - (-) 1 (1.0) 0.267 ◦ 1 (1.0) 1 (1.0) 0.777 ◦ - (-) - (-) 1.000 ◦

NA: Not applicable; ◦ Wilcoxon signed-rank test; * McNemar Test; - 0 value.

4. Discussion

STDs affect millions of people every year, and their prevention and early detection
remain a challenge among the major public health systems. First, the high prevalence of
these diseases seems to be associated with a lack of knowledge on the transmission of these
infections and on prophylaxis and therapy [38]. Second, young people represent the most
exposed category [6]. Therefore, schools and universities are a valuable setting for the
huge dissemination of knowledge about HIV and STDs, aimed to reduce at risk behaviors
in adolescents and in young adults [39,40]. The main objective of our investigation was
to determine—before and after an educational event—the information needs, the level of
knowledge, and the risk perception about HIV and STDs of contracting these diseases,
among high school and university students attending scientific and non-scientific courses.

Based on study results, students largely believed in their high level of knowledge
of HIV and STDs. This perception persisted even after the educational event. In line
with the study findings, other investigations showed that most participants rated their
knowledge of HIV and STDs as good, although this perception did not reflect their current
knowledge [6,41].

The majority of the students recognized the value of promoting information on HIV
and STDs and they believed that receiving appropriate information could create a common
sense of awareness and safety. They also believed that the most suitable sources from
which to receive information about HIV and STDs were physicians, experts, and health
professionals. Similarly, Visalli et al. showed that the majority of the considered students
attending high schools for humanities and scientific universities complained about the need
to receive information from qualified personnel, e.g., doctors and/or health personnel [18].

Moreover, one of the most interesting findings was that parents or relatives were
not recognized as reliable sources of information on HIV and STDs. This was consistent
with the results of previous studies, in which relatives were not considered a common
source of information on sexual matter [18,42]. In fact, talking with the parents about sex
was still viewed as unbecoming. In contrast with this common prejudice and reluctance,
a good parent–child communication was associated with lower incidence of unwanted
pregnancies and STDs in adolescents, as well as with high use of condoms [43,44].
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The low initial level of knowledge about HIV and STDs in non-scientific high school
and university students addressed in this investigation, confirmed the findings of a similar
recent study [18].

In all groups, a significant improvement in knowledge was observed at T1, as reported
also in a recent meta-analysis assessing the impact of HIV and other STDs prevention
school programmes on adolescents [45].

The percentage of correct answers at the end of the training event among the university
students of biotechnology, reaching the highest level, just exceeded 70%. The greatest
increase in knowledge in the largest number of responses was found among high school
students. This result reflected a greater interest of younger students than their older
colleagues. It could have as practical implication the need to plan analogous educational
interventions in the high school curricula on these important issues.

Consistently with a previous Italian study, we identified a series of topics in which
most students show particular shortfalls. They do not know the term “seropositive”, the
difference between HIV and AIDS, the risk of infection during oral sex, the definition of
“window period”, and when to take the HIV test after a risky exposure [46].

Furthermore, very few students were able to distinguish which STDs were preventable
by vaccination and the role of HPV in the development of cancers in men and women. The
belief that the contraceptive pill can serve to prevent the transmission of STDs seemed
true in nearly half of the students before the event. Although knowledge improved
significantly after the education intervention, our study highlighted a crucial need to
gain extensive information on the available prevention tools. Coherently, low levels of
vaccination coverage were found in our Local Health Unit even for HPV prevention for
which a free and recommended vaccine was available [47].

This lacking knowledge was not surprising, if we think that information on many
of these topics was fulfilled through communication campaigns with “short television
commercials” or “web pills”, rather than with a health education program as part of the
school curriculum.

The high perception of the risk of contracting HIV and STDs in our cohort of students
was in contrast to the results of other studies, where a low level of perceived risk was
found [26,28].

In an Ethiopian study, the 95.3% of students considered themselves at low risk for
contracting HIV [26], while Nyasulu et al. found a risk perception of 24% of getting an
STD and 26% for HIV among high school students [28]. However, these were the results
obtained in a different setting—such as Africa—so they may be the consequence of a
peculiar cultural and religious context.

The younger students downright consider it “widely” risky to attend someone with
STDs as a friend. This misperception could be the consequence of the fact that some STDs
were almost unknown, or that the methods of prevention and the possible consequences
were unfamiliar.

Almost all students were aware that the use of condom reduced the risk of transmis-
sion of STDs, even though the greatest concern after unprotected intercourse was the fear of
getting pregnant. Other studies reported that young adults used condoms primarily for the
prevention of pregnancy and not for avoiding HIV and STDs [10,46,48]. A low perceived
risk, often correlated to a low knowledge, can also determine a poor use of the condom to
prevent these diseases [49,50]. Even in case the risk of contracting STDs was perceived as
low, the concern of an unwanted pregnancy remains high. However, the risk perception
of contracting HIV seemed to increase significantly among our students who received
training. No significant difference was shown in other studies on the perceived risk of
contracting HIV between the intervention group that followed an educational program
and the control group [45,51].

Most teens perceived their peers’ sexual life as moderately safe, and this perception
did not change even after the educational event. This result seemed to be almost in
line with the high perception of their own risk of contracting HIV and STDs that the
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students expressed in the previous question. Based on these findings, there seemed to
be a consistency between the perception of risk deriving from one’s own behaviors and
that deriving from the behaviors of one’s peers. Other studies, however, have shown that
individuals generally perceived themselves to be at lower risk than others, particularly
when the risk was controllable, and this phenomenon was called “optimistic bias” [52,53].
These results constitute a stimulating contribution, due to the fact that it was claimed
that peers influenced adolescents’ individual attitudes and behaviors. This peer-to-peer
influence not only affected risky behaviors, but also positive protective behaviors, such as
adopting contraceptive habits and using condoms [54].

Globally, the risk perception did not change after the educational intervention in
almost all target groups. This can be considered as a strengthening theoretical contribution
to what literature classically shows regarding the fact that risk perception is influenced
by many factors besides knowledge. The psychometric paradigm, in fact, demonstrated
that risk perception was constituted by two dimensions, the cognitive and the emotional
one [55]. It also assumed that risk was individually perceived based on different psycho-
social, cultural, and experiential aspects [56,57]. Another significant consideration was
that an adequate perception of risk can represent an important factor to modify and/or to
avoid risky sexual behaviors. Nevertheless, future research developments should focus on
understanding how to identify and how to facilitate an “adequate” risk perception of STDs.

Some limitations, however, should be considered when analyzing the results of our
study. Firstly, it focused mainly on the assessment of knowledge about HIV, while only a
few questions about the other STDs were included in the analysis. Moreover, we used just
few measurement elements to assess the risk perception of HIV and STDs, although the
importance of multiple items in risk perception analysis has been demonstrated [58]

Another limitation of our research was that the effect of the intervention on knowledge
and other constructs was evaluated immediately after the intervention. This circumstance
may not have allowed students to use time to properly assimilate and process the provided
knowledge. In fact, studies on the effectiveness of health educational programs under-
lined how interventions can influence sex-related behaviors through cognitive processes,
requiring a certain period of time [1].

5. Conclusions

The study results showed that knowledge about some aspects of HIV and other
STDs was inadequate among both scientific and non-scientific high school and university
students. Furthermore, it highlighted the effectiveness of an educational intervention to
improve the limited baseline knowledge of HIV and STDs, particularly among students
attending non-biomedical high schools and university faculties. Another important evi-
dence was that each target group revealed certain specific topics that were inadequate and
needed specific and continuous learning programs.

These results, based also on the information need expressed by students and the
concern about these infections, supported the necessity to adopt educational programs
aimed to provide information on these issues for the adolescents and young adults. They
finally reinforced the need to encourage health promotion campaigns addressing messages
targeted on each different target group.

Supplementary Materials: The following are available online at https://www.mdpi.com/1660-460
1/18/4/2069/s1: Questionnaire on knowledge, information needs, and risk perception about HIV
and Sexually Transmitted Infections on high school and university students.

Author Contributions: Conceptualization, A.Z., M.G., V.R., P.G.; methodology, A.Z., M.G., V.R.;
formal analysis, M.G.; statistical review, F.B.; investigation, A.Z., M.G.; writing—original draft
preparation, A.Z., M.G., V.R.; writing—review & editing, A.Z., M.G., V.R., P.G., A.T.; supervision,
A.Z., M.G., A.T. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by Gilead: Fellowship Program 2017. Grant n. 8640.

https://www.mdpi.com/1660-4601/18/4/2069/s1
https://www.mdpi.com/1660-4601/18/4/2069/s1


Int. J. Environ. Res. Public Health 2021, 18, 2069 12 of 14

Institutional Review Board Statement: The study was approved by Ethics Committee of the Local
Health Unit (LHU) of Lecce (Report No. 19 dated 14 May 2018).

Informed Consent Statement: Written informed consent was obtained from students aged >18 and
from parents/guardians of underage children who participated in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to privacy.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Borawski, E.A.; Tufts, K.A.; Trapl, E.S.; Hayman, L.L.; Yoder, L.D.; Lovegreen, L.D. Effectiveness of health education teachers and

school nurses teaching sexually transmitted infections/human immunodeficiency virus prevention knowledge and skills in high
school. J. Sch. Health 2015, 85, 189–196. [CrossRef]

2. World Health Organization. Report on Global Sexually Transmitted Infection Surveillance; World Health Organization: Geneva,
Switzerland, 2018; Available online: https://apps.who.int/iris/bitstream/handle/10665/277258/9789241565691-eng.pdf?ua=1
(accessed on 25 September 2020).

3. Australian Institute of Health and Welfare (AIHW). Australia’s health 2018. In Australia’s Health; Series No. 16; AIHW: Canberra,
Australia, 2018. Available online: https://www.aihw.gov.au/getmedia/7c42913d-295f-4bc9-9c24-4e44eff4a04a/aihw-aus-221.
pdf.aspx?inline=true (accessed on 25 September 2020).

4. Centers for Disease Control and Prevention. (CDC). Sexually Transmitted Disease Surveillance 2018; Department of Health and
Human Services: Atlanta, GA, USA, 2019. Available online: https://www.cdc.gov/std/stats18/STDSurveillance2018-full-report.
pdf (accessed on 25 September 2020).

5. Workowski, K.A.; Bolan, G.A. Centers for Disease Control and Prevention. Sexually transmitted diseases treatment guidelines,
2015. MMWR Recomm. Rep. 2015, 64, 1–137.

6. von Rosen, F.T.; von Rosen, A.J.; Müller-Riemenschneider, F.; Damberg, I.; Tinnemann, P. STI knowledge in Berlin adolescents.
Int. J. Environ. Res. Public Health 2018, 15, 110. [CrossRef] [PubMed]

7. European Centre for Disease Prevention and Control (ECDC). Chlamydia Infection. Annual Epidemiological Report for 2018; ECDC:
Stockholm, Sweden, 2018. Available online: https://www.ecdc.europa.eu/sites/default/files/documents/AER-for-2018-STI-
chlamydia.pdf (accessed on 25 September 2020).

8. Newbern, E.C.; Anschuetz, G.L.; Eberhart, M.G.; Salmon, M.E.; Brady, K.A.; De Los Reyes, A.; Baker, J.M.; Asbel, L.E.; Johnson,
C.C.; Schwarz, D.F. Adolescent sexually transmitted infections and risk for subsequent HIV. Am. J. Public Health 2013, 103,
1874–1881. [CrossRef]

9. Samkange-Zeeb, F.N.; Spallek, L.; Zeeb, H. Awareness and knowledge of sexually transmitted diseases (STDs) among school-going
adolescents in Europe: A systematic review of published literature. BMC Public Health 2011, 11, 727. [CrossRef]

10. Liuccio, M.; Borgia, C.; Chiappetta, M.; Martino, B.; Giordano, F. The condom use among young adults and its determinants: An
Italian study. Clin. Ter. 2019, 170, e278–e284.

11. Istituto Superiore di Sanità (ISS). Le Infezioni Sessualmente Trasmesse: Aggiornamento dei Dati dei due Sistemi di Sorveglianza Sentinella
Attivi in ITALIA al 31 Decembre 2018; Notiziario dell’Istituto Superiore di Sanità: Rome, Italy, 2020; Volume 33, pp. 1–40.
Available online: https://www.iss.it/documents/20126/0/LUGLIO-AGOSTO+IST+%281%29.pdf/a1f944bc-b933-a7d8-9fba-
430642dbc13b?t=1600426819876 (accessed on 27 September 2020).

12. Panatto, D.; Amicizia, D.; Trucchi, C.; Casabona, F.; Lai, P.L.; Bonanni, P.; Boccalini, S.; Bechini, A.; Tiscione, E.; Zotti, C.M.; et al.
Sexual behavior and risk factors for the acquisition of human papillomavirus infections in young people in Italy: Suggestions for
future vaccination policies. BMC Public Health 2012, 12, 623. [CrossRef]

13. Panatto, D.; Amicizia, D.; Lugarini, J.; Sasso, T.; Sormani, M.P.; Badolati, G.; Gasparini, R. Sexual behavior in Ligurian (Northern
Italy) adolescents and young people: Suggestions for HPV vaccination policies. Vaccine 2009, 27, A6–A10. [CrossRef] [PubMed]

14. Dallabetta, G.A.; Miotti, P.G.; Chiphangwi, J.D.; Saah, A.J.; Liomba, G.; Odaka, N.; Sungani, F.; Hoover, D.R. High socioeconomic
status is a risk factor for human immunodeficiency virus type 1 (HIV-1) infection but not for sexually transmitted diseases in
women in Malawi: Implications for HIV-1 control. J. Infect. Dis. 1993, 167, 36–42. [CrossRef] [PubMed]

15. Gregson, S.; Waddell, H.; Chandiwana, S. School education and HIV control in sub-Saharan Africa: From discord to harmony?
J. Int. Dev. 2001, 13, 467–485. [CrossRef]

16. Hargreaves, J.R.; Bonell, C.P.; Boler, T.; Boccia, D.; Birdthistle, I.; Fletcher, A.; Pronyk, P.M.; Glynn, J.R. Systematic review exploring
time trends in the association between educational attainment and risk of HIV infection in sub-Saharan Africa. AIDS 2008, 22,
403–414. [CrossRef]

17. De Neve, J.W.; Fink, G.; Subramanian, S.V.; Moyo, S.; Bor, J. Length of secondary schooling and risk of HIV infection in Botswana:
Evidence from a natural experiment. Lancet Glob. Health 2015, 3, e470–e477. [CrossRef]

18. Visalli, G.; Cosenza, B.; Mazzù, F.; Bertuccio, M.P.; Spataro, P.; Pellicanò, G.F.; Di Pietro, A.; Picerno, I.; Facciolà, A. Knowledge of
sexually transmitted infections and risky behaviors: A survey among high school and university students. J. Prev. Med. Hyg.
2019, 60, E84–E92.

http://doi.org/10.1111/josh.12234
https://apps.who.int/iris/bitstream/handle/10665/277258/9789241565691-eng.pdf?ua=1
https://www.aihw.gov.au/getmedia/7c42913d-295f-4bc9-9c24-4e44eff4a04a/aihw-aus-221.pdf.aspx?inline=true
https://www.aihw.gov.au/getmedia/7c42913d-295f-4bc9-9c24-4e44eff4a04a/aihw-aus-221.pdf.aspx?inline=true
https://www.cdc.gov/std/stats18/STDSurveillance2018-full-report.pdf
https://www.cdc.gov/std/stats18/STDSurveillance2018-full-report.pdf
http://doi.org/10.3390/ijerph15010110
http://www.ncbi.nlm.nih.gov/pubmed/29320464
https://www.ecdc.europa.eu/sites/default/files/documents/AER-for-2018-STI-chlamydia.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/AER-for-2018-STI-chlamydia.pdf
http://doi.org/10.2105/AJPH.2013.301463
http://doi.org/10.1186/1471-2458-11-727
https://www.iss.it/documents/20126/0/LUGLIO-AGOSTO+IST+%281%29.pdf/a1f944bc-b933-a7d8-9fba-430642dbc13b?t=1600426819876
https://www.iss.it/documents/20126/0/LUGLIO-AGOSTO+IST+%281%29.pdf/a1f944bc-b933-a7d8-9fba-430642dbc13b?t=1600426819876
http://doi.org/10.1186/1471-2458-12-623
http://doi.org/10.1016/j.vaccine.2008.10.057
http://www.ncbi.nlm.nih.gov/pubmed/19480964
http://doi.org/10.1093/infdis/167.1.36
http://www.ncbi.nlm.nih.gov/pubmed/8418181
http://doi.org/10.1002/jid.798
http://doi.org/10.1097/QAD.0b013e3282f2aac3
http://doi.org/10.1016/S2214-109X(15)00087-X


Int. J. Environ. Res. Public Health 2021, 18, 2069 13 of 14

19. Raia-Barjat, T.; Gannard, I.; Virieux, D.; Del Aguila-Berthelot, C.; Nekaa, M.; Chauvin, F.; Botelho-Nevers, E.; Berthelot, P.;
Gagneux-Brunon, A. Health students’ knowledge of sexually transmitted infections and risky behaviors before participation to
the health promotion program. Med. Mal. Infect. 2020, 50, 368–371. [CrossRef]

20. Smith, E.A.; Palen, L.A.; Caldwell, L.L.; Flisher, A.J.; Graham, J.W.; Mathews, C.; Wegner, L.; Vergnani, T. Substance use and sexual
risk prevention in Cape Town, South Africa: An evaluation of the HealthWise program. Prev. Sci. 2008, 9, 311–321. [CrossRef]

21. Shen, L.X.; Hong, H.; Cai, Y.; Jin, X.M.; Shi, R. Effectiveness of peer education in HIV/STD prevention at different types of senior
high schools in Shanghai, People’s Republic of China. Int. J. STD AIDS 2008, 19, 761–767. [CrossRef]

22. Lan, P.T.; Phuc, H.D.; Hoa, N.Q.; Chuc, N.T.; Lundborg, C.S. Improved knowledge and reported practice regarding sexually
transmitted infections among healthcare providers in rural Vietnam: A cluster randomised controlled educational intervention.
BMC Infect. Dis. 2014, 14, 646. [CrossRef]

23. Rohrbach, L.A.; Donatello, R.A.; Moulton, B.D.; Afifi, A.A.; Meyer, K.I.; De Rosa, C.J. Effectiveness evaluation of it’s your game:
Keep it real, a middle school HIV/sexually transmitted infection/pregnancy prevention program. J. Adolesc. Health 2019, 64,
382–389. [CrossRef]

24. Icardi, G.; Costantino, C.; Guido, M.; Zizza, A.; Restivo, V.; Amicizia, D.; Tassinari, F.; Piazza, M.F.; Paganino, C.; Casuccio, A.; et al.
Burden and prevention of HPV. knowledge, practices and attitude assessment among pre-adolescents and their parents in Italy.
Curr. Pharm. Des. 2020, 26, 326–342. [CrossRef] [PubMed]

25. Bergamini, M.; Cucchi, A.; Guidi, E.; Stefanati, A.; Bonato, B.; Lupi, S.; Gregorio, P. Risk perception of sexually transmitted
diseases and teenage sexual behavior: Attitudes towards in a sample of Italian adolescents. J. Prev. Med. Hyg. 2013, 54, 114–119.

26. Sisay, S.; Erku, W.; Medhin, G.; Woldeyohannes, D. Perception of high school students on risk for acquiring HIV and utilization of
voluntary counseling and testing (VCT) service for HIV in Debre-berhan Town, Ethiopia: A quantitative cross-sectional study.
BMC Res. Notes 2014, 7, 518. [CrossRef]

27. Bekalu, M.A.; Eggermont, S. The role of communication inequality in mediating the impacts of socioecological and socioeconomic
disparities on HIV/AIDS knowledge and risk perception. Int. J. Equity Health 2014, 13, 16. [CrossRef]

28. Nyasulu, P.; Fredericks, M.; Basera, T.J.; Broomhead, S. Knowledge and risk perception of sexually transmitted infections and
relevant health care services among high school students in the Platfontein San community, Northern Cape Province, South
Africa. Adolesc. Health Med. Ther. 2018, 9, 189–197. [CrossRef] [PubMed]

29. Koschollek, C.; Kuehne, A.; Müllerschön, J.; Amoah, S.; Batemona-Abeke, H.; Dela Bursi, T.; Mayamba, P.; Thorlie, A.; Mputu
Tshibadi, C.; Wangare Greiner, V.; et al. Knowledge, information needs and behavior regarding HIV and sexually transmitted
infections among migrants from sub-Saharan Africa living in Germany: Results of a participatory health research survey.
PLoS ONE 2020, 15, e0227178. [CrossRef] [PubMed]

30. Albada, A.; Werrett, J.; Van Dulmen, S.; Bensing, J.M.; Chapman, C.; Ausems, M.G.; Metcalfe, A. Breast cancer genetic counselling
referrals: How comparable are the findings between the UK and the Netherlands? J. Community Genet. 2011, 2, 233–247. [CrossRef]

31. Hay, J.L.; Orom, H.; Kiviniemi, M.T.; Waters, E.A. “I don’t know” my cancer risk: Exploring deficits in cancer knowledge and
information-seeking skills to explain an often-overlooked participant response. Med. Decis. Making. 2015, 35, 436–445. [CrossRef]

32. Heidemann, C.; Paprott, R.; Stühmann, L.M.; Baumert, J.; Mühlenbruch, K.; Hansen, S.; Schiborn, C.; Zahn, D.; Gellert, P.;
Scheidt-Nave, C. Perceived diabetes risk and related determinants in individuals with high actual diabetes risk: Results from a
nationwide population-based survey. BMJ Open Diabetes Res. Care. 2019, 7, e000680. [CrossRef]

33. Carey, M.P.; Schroder, K.E. Development and psychometric evaluation of the brief HIV Knowledge Questionnaire.
AIDS Educ. Prev. 2002, 14, 172–182. [CrossRef]

34. Tianjin Municipal Research Institute for Family Planning; Institute of Population and Labor Economics, Chinese Academy of
Social Sciences (CASS). Evaluation of the Impact of Parents’ Reproductive Health Training in Tianjin City; China Youth Reproductive
Health Project; CFPA and PATH: Beijing, China, 2005. Available online: https://path.azureedge.net/media/documents/HIV_
ChinaYRH_tianjin_eval.pdf (accessed on 4 February 2018).

35. Jaworski, B.C.; Carey, M.P. Development and psychometric evaluation of a self-administered questionnaire to measure knowledge
of sexually transmitted diseases. AIDS Behav. 2007, 11, 557–574. [CrossRef]

36. Folasayo, A.T.; Oluwasegun, A.J.; Samsudin, S.; Saudi, S.N.; Osman, M.; Hamat, R.A. Assessing the knowledge level, attitudes,
risky behaviors and preventive practices on sexually transmitted diseases among university students as future healthcare
providers in the central zone of Malaysia: A cross-sectional study. Int. J. Environ. Res. Public Health 2017, 14, 159. [CrossRef]

37. Janulis, P.; Newcomb, M.E.; Sullivan, P.; Mustanski, B. Evaluating HIV knowledge questionnaires among men who have sex with
men: A multi-study item response theory analysis. Arch. Sex Behav. 2018, 47, 107–119. [CrossRef] [PubMed]

38. Suominen, T.; Heikkinen, T.; Pakarinen, M.; Sepponen, A.M.; Kylmä, J. Knowledge of HIV infection and other sexually transmitted
diseases among men who have sex with men in Finland. BMC Infect. Dis. 2017, 17, 121. [CrossRef] [PubMed]

39. Kirby, D.B.; Laris, B.A.; Rolleri, L.A. Sex and HIV education programs: Their impact on sexual behaviors of young people
throughout the world. J Adolesc. Health 2007, 40, 206–217. [CrossRef]

40. Lloyd, S.W.; Ferguson, Y.O.; Corbie-Smith, G.; Ellison, A.; Blumenthal, C.; Council, B.J.; Youmans, S.; Muhammad, M.R.; Wynn,
M.; Adimora, A.; et al. The role of public schools in HIV prevention: Perspectives from African Americans in the rural South.
AIDS Educ. Prev. 2012, 24, 41–53. [CrossRef]

41. Mou, S.Z.; Bhuiya, F.A.; Islam, S.M. Knowledge and perceptions of sexually transmitted diseases, HIV/AIDS, and reproductive
health among female students in Dhaka, Bangladesh. Int. J. Adv. Med. Health Res. 2015, 2, 9–15.

http://doi.org/10.1016/j.medmal.2020.01.015
http://doi.org/10.1007/s11121-008-0103-z
http://doi.org/10.1258/ijsa.2008.008053
http://doi.org/10.1186/s12879-014-0646-5
http://doi.org/10.1016/j.jadohealth.2018.09.021
http://doi.org/10.2174/1381612826666200114100553
http://www.ncbi.nlm.nih.gov/pubmed/31942852
http://doi.org/10.1186/1756-0500-7-518
http://doi.org/10.1186/1475-9276-13-16
http://doi.org/10.2147/AHMT.S154401
http://www.ncbi.nlm.nih.gov/pubmed/30532607
http://doi.org/10.1371/journal.pone.0227178
http://www.ncbi.nlm.nih.gov/pubmed/31986162
http://doi.org/10.1007/s12687-011-0061-1
http://doi.org/10.1177/0272989X15572827
http://doi.org/10.1136/bmjdrc-2019-000680
http://doi.org/10.1521/aeap.14.2.172.23902
https://path.azureedge.net/media/documents/HIV_ChinaYRH_tianjin_eval.pdf
https://path.azureedge.net/media/documents/HIV_ChinaYRH_tianjin_eval.pdf
http://doi.org/10.1007/s10461-006-9168-5
http://doi.org/10.3390/ijerph14020159
http://doi.org/10.1007/s10508-016-0910-4
http://www.ncbi.nlm.nih.gov/pubmed/28488126
http://doi.org/10.1186/s12879-017-2203-5
http://www.ncbi.nlm.nih.gov/pubmed/28166738
http://doi.org/10.1016/j.jadohealth.2006.11.143
http://doi.org/10.1521/aeap.2012.24.1.41


Int. J. Environ. Res. Public Health 2021, 18, 2069 14 of 14

42. Anwar, M.; Sulaiman, S.A.; Ahmadi, K.; Khan, T.M. Awareness of school students on sexually transmitted infections (STIs) and
their sexual behavior: A cross-sectional study conducted in Pulau Pinang, Malaysia. BMC Public Health 2010, 10, 47. [CrossRef]
[PubMed]

43. Diiorio, C.; Pluhar, E.; Belcher, L. Parent-child communication about sexuality: A review of the literature from 1980–2002.
J. HIV/AIDS Prev. Educ. Adolesc. Child. 2003, 5, 7–32. [CrossRef]

44. Deptula, D.P.; Henry, D.B.; Schoeny, M.E. How can parents make a difference? Longitudinal associations with adolescent sexual
behavior. J. Fam. Psychol. 2010, 24, 731–739. [CrossRef] [PubMed]

45. Mirzazadeh, A.; Biggs, M.A.; Viitanen, A.; Horvath, H.; Wang, L.Y.; Dunville, R.; Barrios, L.C.; Kahn, J.G.; Marseille, E. Do school-
based programs prevent HIV and other sexually transmitted infections in adolescents? A systematic review and meta-analysis.
Prev. Sci. 2018, 19, 490–506. [CrossRef]

46. Visalli, G.; Picerno, I.; Vita, G.; Spataro, P.; Bertuccio, M.P. Knowledge of sexually transmitted infections among younger subjects
of the city of Messina (Sicily). J. Prev. Med. Hyg. 2014, 55, 17–22.

47. Guido, M.; Bruno, A.; Tagliaferro, L.; Aprile, V.; Tinelli, A.; Fedele, A.; Lobreglio, G.; Menegazzi, P.; Pasanisi, G.; Tassi, V.; et al.
Universal human papillomavirus vaccination and its impact on the southern italian region. Curr. Pharm. Des. 2020, 26, 343–357.
[CrossRef]

48. Zellner, T.; Trotter, J.; Lenoir, S.; Walston, K.; Men-Na’a, L.; Henry-Akintobi, T.; Miller, A. Color it real: A program to increase
condom use and reduce substance abuse and perceived stress. Int. J. Environ. Res. Public Health 2015, 13, 51. [CrossRef] [PubMed]

49. Slesak, G.; Inthalad, S.; Kim, J.H.; Manhpadit, S.; Somsavad, S.; Sisouphanh, B.; Bouttavong, S.; Phengsavanh, A.; Barennes, H.
High HIV vulnerability of ethnic minorities after a trans-Asian highway construction in remote northern Laos. Int. J. STD AIDS
2012, 23, 570–575. [CrossRef]

50. Lammers, J.; van Wijnbergen, S.J.; Willebrands, D. Condom use, risk perception, and HIV knowledge: A comparison across sexes
in Nigeria. HIV AIDS 2013, 5, 283–293.

51. Lemieux, A.F.; Fisher, J.D.; Pratto, F. A music-based HIV prevention intervention for urban adolescents. Health Psychol. 2008, 27,
349–357. [CrossRef]

52. Harris, P.R.; Griffin, D.W.; Murray, S. Testing the limits of optimistic bias: Event and person moderators in a multilevel framework.
J. Pers. Socl. Psychol. 2008, 95, 1225–1237. [CrossRef]

53. Klein, C.T.F.; Helweg-Larsen, M. Perceived control and the optimistic bias: A meta-analytic review. Psychol. Health 2002, 17,
437–446. [CrossRef]

54. Potard, C.; Courtois, R.; Rusch, E. The influence of peers on risky sexual behavior during adolescence. Eur. J. Contracept. Reprod.
Health Care 2008, 13, 264–270. [CrossRef]

55. Slovic, P.; Fischhoff, B.; Lichtenstein, S. The psychometric study of risk perception. In Risk Evaluation and Management; Covello,
V.T., Menkes, J., Mumpower, J., Eds.; Plenum: New York, NY, USA, 1986; pp. 3–24.

56. Slovic, P. Perception of risk. Science 1987, 236, 280–285. [CrossRef]
57. Sjöberg, L.; Moen, B.; Rundmo, T. Explaining Risk Perception. An Evaluation of Cultural Theory; Rotunde publikasjoner Rotunde,

Norwegian University of Science and Technology, Department of Psychology: Trondheim, Norway, 2004.
58. Napper, L.E.; Fisher, D.G.; Reynolds, G.L. Development of the perceived risk of HIV scale. AIDS Behav. 2012, 16, 1075–1083.

[CrossRef]

http://doi.org/10.1186/1471-2458-10-47
http://www.ncbi.nlm.nih.gov/pubmed/20113511
http://doi.org/10.1300/J129v05n03_02
http://doi.org/10.1037/a0021760
http://www.ncbi.nlm.nih.gov/pubmed/21171771
http://doi.org/10.1007/s11121-017-0830-0
http://doi.org/10.2174/1381612826666200212115840
http://doi.org/10.3390/ijerph13010051
http://www.ncbi.nlm.nih.gov/pubmed/26703653
http://doi.org/10.1258/ijsa.2012.011416
http://doi.org/10.1037/0278-6133.27.3.349
http://doi.org/10.1037/a0013315
http://doi.org/10.1080/0887044022000004920
http://doi.org/10.1080/13625180802273530
http://doi.org/10.1126/science.3563507
http://doi.org/10.1007/s10461-011-0003-2

	Introduction 
	Materials and Methods 
	Study Design and Population 
	Instrument 
	Ethics Approval and Consent to Participate 
	Statistical Analysis 

	Results 
	Demographic and Socio-Cultural Characteristics 
	Information Needs about HIV and STDs 
	Knowledge on HIV and STDs 
	Risk Perception about HIV and STDs 

	Discussion 
	Conclusions 
	References

