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Abstract

Sexually transmitted infections appear to be an increasing problem in several European countries,
especially among teenagers 16-19 years old. This may indicate that adolescents lack the necessary
information and options which can help them lead healthy sexual and reproductive lives. In this work,
basic sexually transmitted infections knowledge and awareness and comprehensive Human Papilloma
Virus awareness of school-going adolescence aged 12-20 years was assessed using a systematic
literature search and a multi-centric school-based survey. Results of this work can help point out
areas where sexually transmitted diseases risk communication for adolescents needs to be improved.
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Introduction

High rates of teenage pregnancies and increasing numbers of sexually transmitted infections
(STIs) in adolescents have led to more attention being paid to adolescent sexual and
reproductive health worldwide. Although the sexual and reproductive health of adolescents
in industrialized countries is generally considered to be good, differences in outcomes such
as teenage pregnancies, an indicator of unprotected sexual intercourse, have been observed
within and between regions [1]. Despite the fact that teenage birth and pregnancy rates in the
United States have been on the decline since 1991, they are still considerably higher than in
other industrialized countries and also said to be among the highest worldwide. Within
Western Europe, teenage pregnancies are a major problem in the United Kingdom, where the
annual rate is 47 per 1000 15-19-year-old. A comparison between Western and
Eastern/Central Europe shows that rates of teenage pregnancies, induced abortions and STls
among adolescents are considerably higher in the latter region than in the former. Trends in
teenage pregnancy rates are said to be an indicator for the sexual and reproductive health of
adolescents and of the opportunities and capacity they have to control their sexual and
reproductive health. Reasons which have been given for the observed differences in
outcomes include poverty, ethnicity or migrant background, parental level of education,
family structure and functioning, societal influences such as family, friends and
communities, cultural attitudes and access to education and health care services [2].

Over the last decade, an increase in numbers of diagnosed STIs such as syphilis, gonorrhea
and chlamydia has been observed in several western European countries, especially among
teenagers 16-19 years old. This has been taken as an indication that adolescents lack the
necessary information and options which can help them lead healthy sexual and reproductive
lives (Table 1).

To improve the sexual and reproductive health of adolescents and reduce inequalities
between and within countries, the WHO drew up a strategy to meet the demands of sexual
and reproductive health of adolescents in Europe [3].

In this work, basic STI knowledge and awareness, as well as comprehensive awareness of
school-going adolescence aged 12-20 years was assessed using a systematic literature review
and a multi-centric school-based survey.
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Methods

Systematic literature review

We performed literature searches in PubMed using various
combinations of the search terms "STD", "HIV", "HPV",
"chlamydia", "syphilis", "gonorrhea”, "herpes"”, "hepatitis
B", "knowledge", "awareness", and "adolescents".
Inclusion criteria

Studies were selected if they reported on awareness and/or
knowledge of one or more sexually transmitted disease(s)
among school-attending adolescents in a European country,
or in Europe as a whole, and were published in English or
German.

Exclusion criteria

Case reports, reviews, editorials, letters to the editor, expert
opinions, studies on sexual activity/behaviour only, studies
evaluating intervention programmes and studies not
specifically on school-attending adolescents were excluded

School-based cross-sectional survey

Between October and December 2015, we conducted a
questionnaire-based cross-sectional survey to assess the
knowledge and awareness of STIs among adolescents
attending the 8th grade and above in 8 secondary schools, 6
in Berlin.

Students with signed consent completed an anonymous,
self-administered questionnaire at their school during
normal school time. The questionnaire covered issues on
knowledge and awareness of STIs, and on Human
Papilloma Virus (HPV) vaccination among girls as well as
demographic variables. The questionnaires (one for girls
and one for boys) were pre-tested on a sample of school-
going adolescents aged 13-15 years. The completed
questionnaires were assessed for ambiguity, clarity,
comprehensibility and completion times required, and were
thereafter modified accordingly.

Operationalising awareness and knowledge

To assess awareness of STIs, the students were asked to
indicate which of the following diseases they had ever
heard of: HIV/AIDS, HPV, chlamydia, herpes, syphilis,
gonorrhea and hepatitis B. They were also asked to indicate
their sources of information regarding sexual issues and
STls.

Data analysis

Cross-sectional data were analyzed using different
statistical methods. Descriptive analyses were performed
and frequencies for all variables. Chi-square test was used
to assess bivariate relations between the independent
variables age (in categories), sex, migrant background,
school education of mother, ever had sex, type of school
(offering up to the 10th or up to the 12th/13th grade).

In all multivariable analyses, the demographic variables
age, sex, migrant background and school education of
mother were maintained in the models as they have been
shown to be associated with knowledge and awareness of
STls among adolescents in other studies. A random effects
ordinal regression model (PROC GLIMMIX) was initially
applied to account for clustering of individual observations
by school, and the Computes covariance test for adaptive
linear modelling (COVTEST) statement was used to test
for differences by school. Where the covariance parameter
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was not significant, standard ordinal regression analysis
(PROC LOGISTIC) was conducted. In each case, the
proportional odds assumption was tested to assess the
appropriateness of the ordinal regression model.

Results

A systematic literature review identifies, evaluates and
interprets empirical evidence relevant to a research
question or topic area using clearly defined systematic
methods. Systematic reviews can be conducted to
summaries known information about a certain topic,
treatment or technology, to identify gaps in research and
suggest areas for further investigation, or to provide a
background against which new research activities or
policies can be positioned.

We conducted a systematic review on knowledge and
awareness of STIs among school-going adolescents in
Europe to get a clear picture of research activities in this
area and so that we could relate our findings to the
European context.

To assess the methodology of the studies included in the
review, a modified version of the Critical Appraisal Form
from the Stanford School of Medicine was used [4]. We
however were not able to assess the risk of infection in the
included studies as most of them did not provide the
necessary information. For example, in some studies it was
not clear how many schools participated in the survey, how
the schools were selected, or what the participation rate
was. A further limitation is that we could not conduct a
meta-analysis of the data as the wording of the questions
used to assess awareness and knowledge varied between
studies, as did the age of participants included in the
studies. As we restricted our search to original, peer-
reviewed studies clearly assessing knowledge and
awareness among school-attending adolescents, it cannot
be ruled out that we missed some relevant grey-zone
literature. Including the latter would however have made
the quality assessment of included literature even more
difficult as these are generally not based on original,
systematically conducted surveys. Finally, as the search
was limited to German and English literature, this
precluded the inclusion of studies in other European
languages [5].

Overall, 465 titles and abstracts were obtained from the
searches conducted. Three hundred and ninety-three
articles were excluded as they did not report on studies
conducted in Europe. A further 47 were excluded as they
did not focus on knowledge and awareness of adolescents
[6]. Of the 25 identified articles dealing with knowledge on
STDs among adolescents in Europe, 8 were excluded as
they either did not specifically address the question of
knowledge and/or awareness, or focused more on sexual
behaviour/beliefs [7]. A further seven articles were
excluded because the study population was not clearly
stated to be school-attending [8].

Six of the articles were published before the year 2016, and
nine after 2000. Most the 15 studies specifically focused
on HIV/AIDS only (7 studies) [9, 10], four on STDs in
general, one on STDs in general with focus on HPV, and
three on HPV only [11, 12, 13]. All the HPV studies were
published after the approval and market introduction of the
HPV vaccine in 2006 (Figure 1).

Generally, the studies were conducted in particular
regions/towns in different countries, with only one being
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conducted across three towns in three different countries
(Russia, Georgia and the Ukraine). Six of the studies were
conducted in Sweden, two in Russia and one each in
Ireland, England, Croatia, Finland, Italy, and Germany
[14,15,16].

In the studies, both male and female adolescents varying in
age from 13-20 years were surveyed. One study surveyed
women only and adolescents 11-12 years old were included
in only one study [17]. Because most of the studies
included assessed awareness and knowledge among boys
and girls, only one study assessed the association between
age and awareness/knowledge.

Awareness and knowledge of HPV

The reported awareness of HPV among the surveyed
adolescents was generally low ranging from 5.4% to 66%
[18, 19]. In the two studies which also reported results for
females and males separately, awareness was observed to
be statistically significantly higher among females than
among males: 16.4% vs. 9.6% in the Swedish study 71.6%
vs. 51.2% in the Italian study [20, 21]. Whereas only 2.9%
and 9.2% of adolescents in these two Swedish studies were
aware that HPV is sexually transmitted, the proportion was
60.6% in the Italian study [22]. A minority of adolescents
knew that HPV is a risk factor for cervical cancer: 1.2% in
the Italian study and 8.1% in the Swedish study. Among the
adolescents who participated in the survey 48.6% were
aware that the aim of the HPV vaccine is to prevent
cervical cancer [23, 24]. Among female adolescents who
participated in the study 11.8% did not believe they would
be infected with HPV [25]. The latter study surveyed
pupils aged 14-20 years but did not report on age
differences in awareness. Three studies reported on
awareness of condylomata, genital warts which are caused
by the human papilloma virus. Two of the studies reported
awareness of 35% and 43% [26].

Awareness and knowledge of HIV/AIDS

Knowledge and awareness was quite high in all studies
reporting on HIV/AIDS, with more than 90% of
adolescents being able to identify the disease as an STD
from a given list or in response to the direct question "Have
you ever heard of HIV/AIDS?". In one study where the
open question "Which STDs do you know or have you
heard of?" was used, 88% of respondents mentioned
HIV/AIDS.

In the studies where this was asked, a large majority of the
adolescents knew that HIV is caused by a virus, is sexually
transmitted, and that sharing a needle with an infected
person may lead to infection with the virus. Statistically
significant age specific differences in knowledge on mode
of HIV-transmission were reported in the study conducted
in Germany [27]. Compared to 13 and 15-year-old pupils, a
higher proportion of 14-year-old pupils correctly identified
the level of risk of HIV-transmission associated with
bleeding wounds, intravenous drug use and sexual contact.
For the latter mode of transmission, the lowest proportion
of correct answers was observed among 16-year-old pupils.
Generally, the proportion of respondents correctly reporting
that use of condoms helps protect against contraction of
HIV was above 90%. The only exception was in the
Russian study in which only 42% of females and 60% of
males were aware of this fact. In the same study, only 15%
of the adolescents perceived themselves 'not at risk' of
contracting HIV [28,29].
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Only one study reported asking the adolescents if one can
tell by looking at someone if they have HIV, to which 47%
responded affirmatively.

Discussion

The highest awareness and knowledge were reported for
HIV/AIDS. This is certainly linked to the fact that since the
mid-1980s, extensive awareness campaigns on this topic
have been conducted globally. The lowest proportions were
reported for HPV, with awareness as low as 5.4% in one
study. With only about 1 in 8 respondents knowing that
HPV is an STD, awareness was still very low in one of the
two studies conducted after the introduction of the HPV
vaccine. A higher awareness (66.6% of respondents aware),
measured in a different population, was observed in the
second recent study on HPV [30].

Two factors appeared to have influenced awareness. The
first was of a methodological nature and related to the fact
whether an open or closed question was posed. Of the
studies included in the review which assessed awareness,
all but one used closed-form questions only. The
adolescents either had to identify sexually transmitted
diseases from a given list of diseases, or the question was in
a yes/no format. Only one participant (0.2%) mentioned
HPV as one of the STDs known to them, but later, 24
(5.4%) reported to have heard of HPV [31]. In comparison
to open-form questions, closed questions are not only more
practical and easier to respond to, but also easier to code
and analyze. One of the arguments raised against closed
questions, especially where a list of possible answers is
given, is the risk of guesswork. It cannot be ruled out that
some participants, unable to answer the question, will select
answers at random. Open questions have been
recommended for surveying participants with unknown or
varying knowledge/awareness as these questions provide a
more valid picture of the state of knowledge.

To a lesser extent, gender also appears to have influenced
knowledge and awareness, especially for HPV. Significant
gender differences were observed, with females having
better awareness and knowledge than males. Although the
data are limited as not all studies reported results separately
for males and females, these findings, could be reflective of
the way awareness campaigns, for example on HPV, have
been targeted more at females than at males.

The studies on HIV included in this work generally
reported high awareness of the protective effect of condoms
among adolescents [32]. One study included in the review
however observed that adolescents seem to regard condoms
primarily as a method of contraception and not as a means
of protection against sexually transmitted diseases [33]. In
this study, 19 out of 20 female adolescents who reported
more than 4 sexual partners at the age of 18 reported
intercourse without a condom in relationships of less than 6
months' duration. The majority of them were, however,
convinced that they had neither acquired (96%) nor
transmitted (93%) an STD at last unprotected intercourse.
Other studies also indicate that consistent condom use is
generally low among adolescents.

Conclusion

The results of this work confirm the importance of the
school setting for adolescent sexuality education, and also
the significant role mothers play as a source of sexuality
information for adolescents. However, the fact that
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HIV/AIDS remains the only STI most school-going
adolescents have heard of is a clear indication that sexuality
education needs to be broadened to encompass other STIs
such as HPV and chlamydia. This is particularly so as the
numbers of these two infections are reported to be
increasing among adolescents in industrialized countries.

It is worrying that more than half of the participating girls
did not know whether or not they were vaccinated against
HPV as individuals are normally informed about
procedures done on them. More research is needed to
investigate factors contributing to this unawareness as these
might have implications for health prevention and
communication strategies (Figure 2).

Recently, several activities focusing on adolescent
sexuality health and/or education have been have been
organized at the European level. Among others issues, the
participants discussed on how sexuality education and
awareness of adolescents can be improved. Results of this
thesis can help towards providing more evidence on the
level of awareness and knowledge of STDs among school-
attending adolescents, highlight gaps and contribute data to
the discussion on improving sexuality education for
adolescents.
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