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Abstract

Introduction: Belarusian students’ awareness of sexually transmitted infections (STIs) is underreported.
Aim of the research: To assess the knowledge of student adolescents on preventive and clinical issues related to STIs.
Material and methods: The survey was conducted in February 2023 among 569 Grodno University students using a propri-
etary online questionnaire. The region was chosen due to its border location.
Results: The respondents were aware of the reasons for the prevalence of STIs, clinical symptoms, and prevention methods. 
However, a lack of awareness of the problem globalisation was noted among 14.4%. One in 10 respondents indicated atypi-
cal routes of STI infection. The main source of knowledge was the Internet (66.7%). At the same time, sources of informa-
tion such as question-and-answer sessions with health care professionals and teachers were frequently cited. About half 
of the male and a quarter of the female students were already sexually active. Most of them had partnerships outside of mar-
riage. Sexual initiation at the age of 15–17 years was declared by half of the men and a third of the women. The survey found 
low levels of students’ knowledge of HIV pre-exposure prophylaxis (PrEP).
Conclusions: Awareness of STIs should be considered high. However, this does not reduce the urgency of the problem, as 
there is often a lack of knowledge about STIs. Women were more cautious about STIs, associating it with their personal safety. 
There was a general tendency among both sexes to engage in risky sexual behaviour, which is key to the high prevalence. 
Appropriate monitoring studies aimed at evaluating the effectiveness of sex education are needed.

Streszczenie

Wprowadzenie: Świadomość białoruskich studentów na temat infekcji przenoszonych drogą płciową (STI) jest skromnie 
prezentowana w piśmiennictwie.
Cel pracy: Ocena wiedzy młodzieży studenckiej dotyczącej zagadnień profilaktycznych i klinicznych związanych z STI.
Materiał i metody: Badanie przeprowadzono w lutym 2023 roku wśród 569 studentów grodzieńskich uniwersytetów za po-
mocą autorskiego kwestionariusza udostępnionego internetowo. Wybór regionu wynika z jego przygranicznego położenia.
Wyniki: Większość respondentów była świadoma objawów klinicznych i metod zapobiegania STI. Około połowy studentów 
oraz 1/4 studentek pozostawała aktywna seksualnie. Inicjację seksualną w przedziale wiekowym 15–17 lat zadeklarowała 
połowa mężczyzn oraz 1/3 kobiet. Mężczyźni zdecydowanie częściej niż kobiety zgłaszali posiadanie co najmniej 4 partne-
rek lub partnerów seksualnych (tj. 22,9% i 5%). Co 7. badana osoba, tj. 14,7%, wskazała, że nie stosuje żadnej antykoncepcji, 
w tym barierowych środków ochrony przed STI. Niemal wszyscy respondenci wyrazili nieufność wobec instytucjonalnej 
edukacji seksualnej w aspekcie praktycznych informacji na temat bezpieczeństwa seksualnego. 
Wnioski: Ogólnie świadomość na temat STI należy uznać za wysoką. Nie zmniejsza to jednak pilności problemu, ponieważ 
często brakuje wiedzy na temat etiologii, epidemiologii i objawów klinicznych STI. Kobiety były bardziej ostrożne w kwestii 
STI, wiążąc to ze swoim bezpieczeństwem osobistym. Wśród przedstawicieli obu płci zaobserwowano ogólną tendencję do 
podejmowania ryzykownych zachowań seksualnych, które są kluczowe dla wysokiego prawdopodobieństwa rozpowszechnie-
nia STI. Konieczne jest przeprowadzenie odpowiednich badań ukierunkowanych na ocenę skuteczności edukacji seksualnej.
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Introduction

The emergence and spread of sexually transmitted 
infections (STIs) is largely determined by adjustable 
social risk factors and the effectiveness of informative 
and educational efforts that are usually addressed to 
young people [1]. STIs are infections transmitted from 
person to person through sexual contact. It should be 
emphasised that despite the progress made in the field 
of medicine and preventive knowledge, these diseases 
still pose a very important threat to health and life, 
also due to long-term health effects (sometimes affect-
ing many organs and systems), and science remains 
helpless against some of  them [2]. STIs significantly 
contribute to social and health problems globally [3]. 
There are about 30 known infections that can be trans-
mitted through sexual contact [4]. Studying the factors 
that has influence on their prevalence, i.e. attitudes, 
sexual behaviour, and level of education, is necessary 
to clarify the epidemiological situation and undertake 
most optimal preventive strategies [5]. People’s aware-
ness of preventive measures and their choice of healthy 
sexual strategies play a key role [6]. Sociological studies 
have shown that 28–30% of students are still willing to 
engage in one-night stands, with at least 20% of them 
having more than 3 sexual partners per year [7].

STIs can be divided into treatable infections and 
infections with limited or no treatment options [8]. In-
fections with human immunodeficiency virus (HIV), 
genital herpes virus (HSV2), hepatitis B virus, and 
human papilloma virus (HPV) are incurable [9]. How-
ever, most STIs such as gonorrhoea, syphilis, tricho-
moniasis, chlamydia and mycoplasma infections, 
scabies, pubic lice, etc., can be effectively managed 
with prompt medical intervention [10]. If left untreat-
ed, they can have serious consequences in the  form 
of  neurological complications, cardiovascular dis-
eases, infertility, ectopic pregnancy, or increased risk 
of HIV infection [11]. Globally, between 20% and 50% 
of STI cases occur in population aged 15–49 years [12]. 
In 2020, the WHO estimated that 374 million new in-
fections with 1 of 4 STIs: chlamydia (129 million), gon-
orrhoea (82 million), syphilis (7.1 million), and tricho-
moniasis (156 million). WHO’s current prevention 
and treatment approaches are guided by the “Global 
Health Sector Strategies on HIV, viral hepatitis, and 
sexually transmitted infections for 2022–2030” [13].

Changes in the  dynamics of  STI incidence rate 
are related to several factors, mainly social [14]. Thus, 
young age is a predisposing factor for the wider spread 
of STIs in societies [15]. The WHO defines adolescents 
as individuals in the 15–24 years age group. The im-
portance of health issues in this population is extreme-
ly high, first of all due to their special behavioural and 
social vulnerability, and second because people in 
this age group have reproductive potential for years 
to come [16]. By the end of the 20th century, 60–70% 
of STI cases were diagnosed in this age group. After 

the collapse of the Soviet Union, there was a signifi-
cant spread of STIs in the Republic of Belarus, mainly 
among young people [17]. The lack of an adequate STI 
prevention system in youth collectives has also played 
a negative role in shaping the epidemiological situa-
tion [18]. Over the next 15–20 years, new approaches 
have been incorporated in STI prevention for special 
populations [19]. This was especially true for preven-
tion programmes to popularize sex education and safe 
sexual behaviours among young people [20].

The overall incidence of STIs has been declining in 
Belarus in recent years, from 1729.9 cases per 100,000 
population in 2006 and 1454.6 in 2010 to 185.9 cases 
in 2019 [21]. By 2022, the  number of  STI cases had 
further decreased to 140.6 per 100,000 population, 
which was due to improved quality of  diagnosis, 
anonymous STI screening sites, serological testing 
among key groups (i.e. blood donors, pregnant wom-
en, inpatients), and the introduction of international 
guidelines for primary STI prevention. The incidence 
of gonorrhoea and trichomoniasis dropped by 77.9% 
and 64.1%, respectively, over the past 2 decades, es-
pecially among women [22]. However, there has 
been some trend toward an increase in the incidence 
of syphilis by an average of 9% over the past 3 years. 
Thus, the  incidence rate was 12.1 cases per 100,000 
population in 2022 (vs. 11.1 in 2021 and 8.1 in 2020). 
Once again, this confirms that reduction in the inci-
dence of  STIs remains a  major challenge for society 
and public health. Providing adequate information to 
adolescents as a target group about risks and preven-
tive measures is a prerequisite for reducing the  inci-
dence of STIs among the general population. Provid-
ing adequate information about infection-associated 
risks and preventive measures to adolescents as a tar-
get group is a prerequisite for reducing the incidence 
of STIs among the general population. Identification 
of  the key social and educational aspects that shape 
awareness among students is essential for developing 
effective prophylactic programmes and timely mea-
sures to prevent the spread of STIs.

Data on research assessing the level of knowledge 
on STIs among students in Belarus are very modest in 
the known literature from the last decades [23]. Two 
of  our full-length papers on this topic date back to 
2012 [24] and 2018 [25]. Therefore, we decided to sur-
vey a target group of highly intellectual young people 
presenting a high level of biomedical knowledge on 
the subject.

Aim of the research

The purpose of this study was to assess the  level 
of awareness and the effectiveness of modern knowl-
edge of  students (also by gender) on preventive and 
clinical aspects related to sexually transmitted dis-
eases. The research was conducted among university 
students in Grodno. The study helped draw attention 
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to the problem of risky sexual behaviours, which pose 
a threat to public health, especially among young in-
dividuals.

Material and methods

The choice of the region was due to its border lo-
cation and the need for further comparisons as part 
of  the  project “Knowledge of  and attitudes to sexu-
ally transmitted infections among Polish and Belaru-
sian society”. The study was conducted online among  
569 s to fifth year students of  Grodno universities, 
including 433 women (76.1%) and 136 men (23.9%), 
using a dedicated online questionnaire. The respon-
dents were aged 18 to 24 years (Table 1).

The  male-to-female ratio in the  study sample 
was 1 : 4, reflecting the  general trend of  the  male-
to-female ratio in the  medical and pedagogical fac-
ulties of  Belarusian universities. The  study group 
was a simple random sample. The representativeness 
of  the  participants allowed for discussing trends in 
students’ awareness, including sexually active young 
individuals. First-year students were not included in 
the research because they were mostly under the age 
of 18 years and required parental or guardian consent 
to participate in the study.

The anonymous questionnaire contained 28 ques-
tions. The first part comprised socio-demographic char-
acteristics (gender, age, place of residence, social status, 
education), the second part inquired about elementary 
knowledge of  STIs, and the  third part included data 
on respondents’ sexual initiation, risky sexual behav-
iours, and opinions on the impact of school and uni-
versity sex education on sexual initiation. The  ques-

tionnaire was validated by 2 independent experts in 
the fields of venereology and sexology in Belarus and 
Poland, and a pilot survey was conducted in a group of  
25 randomly selected students at the Medical Univer-
sity of Grodno as part of a joint international project 
to investigate STI awareness and knowledge among 
young people in the border regions of both countries. 
The anonymous online survey was conducted between 
22 and 28 February 2023 using social media and Google 
Forms. Potential respondents were informed of the pur-
pose of  the  study and gave their consent for partici-
pation, which was confirmed by accepting the  rules 
of the questionnaire and answering all questions. No 
financial incentives or other benefits were offered for 
participation in the study. The survey did not collect 
any information to identify participants. The study was 
approved by the Bioethics Committee at the Medical 
University of Bialystok (Resolution: APK.002.431.2022). 
Permission was obtained from the  management 
of the participating universities in Grodno to conduct 
the anonymous survey among students.

Statistical analysis

Statistical analyses were performed using Statistica 
13 software (Tibco Inc., USA). The  Shapiro-Wilk test 
was used to assess the  normality of  the  distribution. 
The  arithmetic mean (M), standard deviation (SD), 
median (Me) and Q75-Q25, or interquartile range (IQR), 
were calculated for the measured variables. Qualitative 
data were expressed as percentages. Analysis of differ-
ences was calculated using the  t-test for independent 
samples or the non-parametric U-Mann-Whitney test, 
depending on whether the assumptions of normality 

Table 1. Characteristics of the study groups

Variable Gender Total 
(N = 569) 

M ± SD, Me, IQR or %Male (N = 136) 
M ± SD or %

Female (N = 433) 
M ± SD or %

Age 18.8 ±0.97 18.9 ±1.19 18.9 ±1.14, 19, 1.0

18–19 122 (89.7) 372 (85.9) 136

20–24 14 (10.3) 61 (14.1) 433

Place of residence 

Rural 10 (7.4) 54 (12.5) 64 (11.2)

Urban ≤ 50,000 17 (12.5) 73 (16.9) 90 (15.8)

Urban 50–100,000 12 (8.8) 37 (8.5) 49 (8.6)

Urban > 100,000 97 (71.3) 269 (62.1) 366 (64.4)

Marital status

Single 101 (74.3) 296 (68.4%) 397 (69.8)

Married 0 5 (1.2) 5 (0.9)

Partnership 35 (25.7) 135 (30.5) 167 (29.3)

Self-reported knowledge on STIs 3.87 ±1.07, 4.0, 1.0 3.85 ±0.89, 4.0, 1.0 3.85 ±0.94, 4.0, 1.0



Magda Orzechowska, Andriej Szpakow, Dzmitry Khvorik, Tatyana Krestyaninova, Ihar Naumau, Monika Filipkowska,  
Krystyna Kowalczuk, Mateusz Cybulski350

Medical Studies/Studia Medyczne 2024; 40/4

of  the  distribution of  the  results were met. Pearson’s 
c2 coefficient was used for comparative analysis. Cor-
relations between qualitative variables were calculated 
using Spearman’s rho coefficients, which measure any 
monotonic correlation, effect size, and values from –1 
to +1 between variables. A  95% confidence interval  
(95% CI) was used for interval estimates of statistical pa-
rameters. Significance was set at p < 0.05 for all analyses.

Results
The  first part of  the  questionnaire referred to 

the  general perception of  the  problem of  sexually 
transmitted diseases in society. When asked about 
the  importance of  STIs for public health and health 
care, 487 (85.6%) respondents stressed their global im-
portance. This opinion was expressed by 377 (87.1%) 
women and 110 (80.1%) men. A total of 33 female re-
spondents (7.6%) believed that STIs are mainly char-
acteristic of developing countries. This was confirmed 
by almost twice as many male students (18–13.2%). 
A few men (about 4%) noted that this problem is lim-
ited to developed countries.

About one-third of both male and female respon-
dents believed that STIs are exclusively sexually trans-
mitted. In contrast, two-thirds of respondents believed 

that sexual contact is the main, but not the only, route 
of infection. Most male and female respondents (97%) 
agreed that STIs can involve other human organs and 
systems in the pathological process.

The responses on the classification of specific no-
sological forms in this group of diseases were interest-
ing from the point of view of STI awareness (Table 2). 
All respondents were familiar with the  term “sexu-
ally transmitted infections.” HIV/AIDS and syphilis 
(94.4% and 92.4%) were most frequently indicated as 
the most common STIs, then chlamydia came second 
(80.1%), and then gonorrhoea and hepatitis B (HBV) 
(56.6% each). The  cumulative percentage exceeded 
100% because more than one answer could be select-
ed. Significant gender differences were noted only in 
the identification of gonorrhoea as an STI, with men 
more likely to classify this disease as an STI. This can 
be explained by the often ambiguous clinical picture 
of this disorder in women and clearly expressed symp-
toms of urethritis in men.

For unknown reasons, a few students incorrectly 
classified tuberculosis and asthma as STIs (5.1% and 
1.1%, respectively).

The  aetiological factors of  STIs most frequently 
mentioned by respondents were viruses (83%), and 

Table 2. Diseases categorised by respondents as STIs. Characteristics by gender (N; %; 95% CI)

Nosological forms 
(‘yes’ answer)

Gender Pearson’s c2;  
p-value

Total 
(N = 569)Male (N = 136) Female (N = 433)

Candidiasis (thrush) 58; 42.6;
 (34.3–50.9)

217; 50.1; 
(45.4–54.8)

2.3; > 0.1 275; 48.3;
 (44.2–52.4)

Cervical cancer 14; 10.3;
 (5.2–15.4)

41; 9.5;
 (6.7–12.3)

0.7; > 0.1 55; 9.7;
 (7.3–12.1)

Hepatitis B (HBV) 73; 53.7;
 (45.3–62.1)

266; 61.4;
 (56.8–66.0)

2.6; >0.1 339; 56.6;
 (52.5–60.7)

Syphilis 125; 91.9;
 (87.3–96.5)

401; 92.6;
 (90.1–95.1)

0.7; > 0.1 526; 92.4;
 (90.2–94.6)

Pubic lice 65; 47.8;
 (39.4–56.2)

205; 47.3;
 (42.6–52.0)

3.3; > 0.2 270; 47.5;
 (43.4–51.6)

Tuberculosis 9; 6.6; 
(2.0–10.0)

20; 4.6;
 (2.6–6.6)

0.8; > 0.2 29; 5.1;
 (3.3–6.9)

Hepatitis C 67; 49.3;
 (40.9–57.7)

188; 43.4;
 (38.7–48.1)

1.4; > 0.2 255; 44.8;
 (40.7–48.9)

Gonorrhoea 87; 64.0;
 (55.9–72.1)

235; 54.3;
 (49.6–59.0)

4.0; < 0.05 322; 56.6; 
(52.5–60.7)

HIV/AIDS 127; 93.4;
 (89.2–97.6)

410; 94.7;
 (92.6–96.8)

0.3; > 0.5 537; 94.4; 
(92.5–96.3)

Chlamydia 111; 81.6;
 (75.1–88.1)

345; 79.7;
 (75.9–83.5)

0.3; > 0.5 456; 80.1;
 (76.85–83.4)

Scabies 29; 21.3;
 (14.4–28.2)

71; 16.4;
 (12.9–19.9)

1.7; > 0.2 100; 17.6;
 (14.5–20.7)

Asthma 5; 3.7
 (0.5–6.9)

1; 0.2;
 (0.7–3.3)

11.8; < 0.01 6; 1.1;
 (0.2–2.0)
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about the same number of respondents (82.8%) point-
ed to bacterial aetiology. More than half of the respon-
dents (51.8%) linked some STIs to parasites and fungi. 
All 4 aetiological factors were mentioned by 20% of re-
spondents: 30 (22.1%) men and 85 (19.6%) women.

The  majority of  respondents indicated conven-
tional sexual intercourse with an infected person, 
followed by oral sex, and close domestic contact as 
the main routes of infection. For syphilis, all 3 routes 
of  infection were frequently mentioned. Atypical 
routes of transmission (by air, water, and food).

As for the  most common symptoms of  sexu-
ally transmitted infections, inflammatory lesions 
of the genital area were reported as typical manifes-
tations by more than 95% of respondents. Moreover, 
this symptom was significantly more likely to be men-
tioned by women than by men (97.2% vs. 91.9%). Pu-
rulent and mucous genital discharge was the second 
most frequently mentioned STI symptom. It was re-
ported by about 90% of both men and women. Burn-
ing of  the mucous membranes or pruritus were sug-
gested as the third most important aetiology (86.1%). 
Joint pain was cited as one of  the key symptoms by 
25.7% of  respondents, with only every tenth young 
person indicating sore throat as a possible symptom 
of an STI (Table 3). It is worth noting that pharyngeal 
pain was reported as a typical manifestation by 75.9% 
of those who declared a risk of contracting a sexually 
transmitted infection during oral sex.

About 10.1% of respondents described the clinical 
picture of  STIs as characterised only by pathogno-
monic symptoms, while 88% of  students (including  
> 90% of women) considered an asymptomatic course 
of the disease. Overall, 80 (58.6%) men and 291 (67.2%) 
women pointed to the possibility of contracting STIs 
through oral sex (c2 = 5.1; p < 0.05).

Professional lectures, talks and recommenda-
tions from medical professionals (53.8%), the  Inter-
net (68.7%), and medical literature (71.4%), including 
brochures and pamphlets (41.8%), were most often re-
ported by students as sources of information on STIs 

and preventive measures, which determined their 
opinion on STIs. Gender differences were observed 
only for the use of the Internet as a source of knowl-
edge (women were more likely to use Internet data; 
71.1% vs. 61.0%). The increase in the use of the Inter-
net as the second most important source of informa-
tion is associated with limited use of  sources of  in-
formation about STIs such as medical and popular 
science literature or medical professionals (correlation 
coefficients: r = –0.454, r = –0.239, and r = –0.195, re-
spectively; p < 0.05). 

One in 3 respondents sought information and 
advice from experienced friends and acquaintances. 
The  parental role in shaping knowledge about STIs 
was rather limited and did not exceed 30%. About 
the  same proportion of  respondents received infor-
mation from mass media (television, newspapers, and 
glossy magazines). A sum of responses of more than 
100% could be obtained because 70% of respondents 
listed 3 to 8 sources.

When asked about the  impact of  sex education 
classes at school on sexual initiation, more than half 
of the respondents reported that they did not associ-
ate sexual initiation with learning about STIs as part 
of  school curriculum. One in 5 respondents were 
undecided, while 16% of  men and 7.2% of  women 
identified sex education at school as one of the factors 
accelerating sexual debut. At the  same time, one in  
10 respondents expressed the  opinion that sexual 
initiation was delayed and related to the  preventive 
knowledge acquired during sex education classes at 
school. Almost all respondents distrusted the  sub-
ject “Safety of  Human Life” and analogous subjects 
in the first year of higher education, which, in their 
opinion, offer no practical guidelines on sexual safety.

Since primary prevention of STIs involves behav-
ioural risk assessment (i.e. assessing sexual behaviours 
that may cause exposure to infection), the last section 
of the questionnaire was devoted to risky sexual be-
haviours. About half of the men (n = 57, 41.9%) and 
a quarter of the women (n = 112, 25.9%) were already 

Table 3. STI symptoms rated by respondents (abs; %; 95% confidence interval – 95% CI)

Typical STI symptoms (‘yes’ answer) Gender Pearson’s c2; 
p-value

Total 
(N = 569)Male (N = 136) Female (N = 433)

Genital discharge 121; 89.0; 
(83.7–94.3)

404; 93.0; 
(90.6–95.4)

2.6; > 0.1 525; 92.3; 
(90.1–94.5)

Inflammatory perineal lesions 125; 91.9;
 (87.3–96.5)

421; 97.2; 
(95.7–98.8)

7.54; < 0.001 546; 96.0; 
(94.4–97.6)

Pharyngeal pain 17; 12.5; 
(6.9–18.1)

41; 9.5; 
(6.7–12.3)

1.0; > 0.3 58; 10.2; 
(7.7–12.7)

Burning, pruritus 112; 82.4;
 (76.0–88.8)

378; 87.3;
 (84.2–90.4)

2.1; > 0.1 490; 86.1; 
(83.3–88.9)

Joint pain 33; 24.3;
 (17.1–31.5)

113; 26.1
 (22.0–30.2)

0.1; > 0.5 146; 25.7 
(22.1–29.3)
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sexually active. Sexual activity was denied by 304  
respondents (53.4%), including 53 (39.0%) men and 
251 women (58.0%) (p < 0.01). The age at sexual initia-
tion ranged from 15 to 21 years. Early sexual initia-
tion (15–18 years) was reported by 66 (48.5%) men and  
137 (31.6%) women, who reported sexual debut. Sex-
ual initiation at the age of ≥ 19 years was reported by  
17 (12.5%) men and 45 (10.4%) women.

Among women after sexual initiation, 3/4 reported 
having one sexual partner. A  younger age of  sexual 
initiation among men was associated with a  greater 
number of  sexual partners. Men were much more 
likely than women to report having at least 4 sexual 
partners (i.e. 22.9% and 5%, respectively). The pres-
ence of 2 partners was reported by 20 out of 100 sexu-
ally active men and women (Table 4).

The number of sexual partners in the past 12 months 
was significantly different according to gender. Risky 
behaviours, i.e. having 2 or more sexual partners, were 
reported by 36 (43.3%) men. Although a similar situ-
ation was observed for 46 women, they accounted for 
only 25.2% of the group (p < 0.05). Lack of sexual con-
tact in the past year was reported by more than a third 
of sexually active respondents, i.e. 27 (32.5%) men and 
70 (38.5%) women, respectively.

The analysis of questionnaire findings on the pref-
erences for the practical use of STI preventive meth-
ods was not performed by gender due to the  lack 
of  significant differences in responses between men 
and women. Using condoms, having one regular sex-
ual partner, and personal hygiene were mentioned as 
the main ways to prevent STIs (Table 5).

Respondents who did not mention their sexual de-
but and reported lack of sexual contact were excluded 
from further analysis of responses to this question. As 
for sexually active students, high awareness of safety 
and prevention was shown by most respondents in 
this group (n = 149, 81.9%). This was especially true 
regarding the  choice of  condoms, which can pro-
tect against infections (n = 220; 83%) for both men  
(n = 71, 85.5%) and women (n = 149, 81.9%), re-
spectively. According to respondents, condoms are 
the most common preventive measure to reduce STIs, 
and they were also mentioned as a way to prevent un-
wanted pregnancy. Among all female students whose 
partners used condoms, 81.0% of  couples used this 
barrier method of  contraception as the  only way to 
protect against STIs. The concept of pre-exposure pro-
phylaxis (PrEP) was unknown to most respondents. 
Only 6% of students were familiar with PrEP. Almost 

Table 4. Number of sexual partners among sexually active respondents (N; %; (95% CI))

Number of sexual 
partners

Gender Pearson’s c2;  
p-value

Total 
(N = 265)Male (N = 83) Female (N = 182)

1 47; 56.6;
 (45.3–66.7)

136; 74.7; 
(68.4–81.0)

7.11; < 0.001 183; 69.1;  
(63.5–64.7) 

2–3 17; 20.5; 
(11.8–29.2)

37; 20.3; 
(14.4–26.1)

1.0; > 0.3 54; 20.4; 
(15.6–25.3)

4–5 19; 22.9;
 (13.9–31.9) 

9; 5.0;
 (1.8–8.2)

–9.54; < 0.001 28; 6.4; 
(3.5–9.4)

Table 5. Knowledge of methods to prevent STIs (N; %; 95% CI)

STI prevention methods Gender Pearson’s c2; 
p-value

Total 
(N = 569)Male (N = 136) Female (N = 433)

Condom 121 (89.0); 
(83.7–94.3)

404 (93.3); 
(92.1–96.5)

2.7; > 0.05 525 (92.3);
 (90.1–94.5)

Condom only 65 (47.8); 
(42.6–53.4)

284 (65.6);
 (63.2–67.9)

14.2; < 0.01 349 (61.3);
 (60.0–62.8)

Vaginal preparations 18 (13.2);  
(7.5–18.9)

77 (17.8); 
(14.2–21.4)

1.5; > 0.05 95 (16,7);
 (13.6–19.8)

Regular sexual partner only 105 (77.2); 
(70.2–84.3)

342 (79.0);
 (75.2–82.8)

0.1; > 0.05 447 (78.6); 
(75.2–82.0)

Regular preventive screening 112 (82.4); 
(76.0–88.8)

361 (83.4);
 (80.0–86.9)

0.1; > 0.05 473 (83.1); 
(80.0–86.2)

Proper personal hygiene 90 (66.2); 
(58.3–74.2)

312 (72.1); 
(67.9–76.3)

1.7; > 0.05 402 (70.7);
 (67.0–74.4)

Vaccinations 45 (33.1);  
(25.2–41.0)

114 (26.3); 
(22.2–30.5)

2.3; > 0.05 159 (27.9); 
(24.2–31.6)
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every seventh respondent (i.e. 14.7%) reported that 
they did not use any contraception at all. Notewor-
thy is the  low level of  students’ awareness of  other 
STI prevention methods. About 5% of  respondents 
believed that contraceptives and vaginal pills should 
be used to prevent infection.

When asked about having more than one sexual 
partner, 12.8% of respondents reported they had en-
gaged in sexual intercourse with these partners more 
than once, which in turn increased the  risk of  con-
tracting sexually transmitted diseases. This indicator 
shows a weak correlation with respondents’ older age  
(r = 0.22, p < 0.05) and experience with sexual in-
tercourse, including the  number of  partners in gen-
eral (r = 0.33, p < 0.05) and in particular in the past  
12 months (r = 0.25, p < 0.05).

About half of respondents (49.0%) had been diag-
nosed with an STI in the  past, regardless of  gender. 
Past screening for HIV was reported by 41.2% of men 
and 38.8% of  women (39.4% in total), and syphilis 
12.5% of men and 17.8% of women (16.5% in total), 
respectively. Both screening tests were reported by 
6.9% of  respondents. No differences were found by 
gender or sexual activity.

Discussion

The  obtained results reflect the  level of  young 
people’s knowledge of  sexually transmitted diseases 
and basic STI prevention methods. The use of a large 
sample of Belorussian students aged 18–24 years as an 
example allowed us to conduct an analysis of the spe-
cifics of  sexual behaviours and the  possible risk 
of infection and spread of STIs among young people 
for the first time in 15 years in this country. It is im-
portant to note the high level of participation: more 
than 500 students voluntarily took part in the survey. 
The data obtained indicate that most respondents are 
aware of  STIs’ aetiology, prevalence, clinical mani-
festations and preventive strategies. However, some 
data indicated their lack of awareness about the glob-
al STI problem. As expected, almost all respondents 
were aware of  HIV/AIDS, the  routes of  infection, 
and the lack of complete cure or vaccination against 
the  disease. Similar data were obtained by German 
and Italian researchers [26, 27].

While the level of knowledge about HIV infection 
is gradually improving, awareness of other STIs is still 
not widely known in society, creating a  certain gap 
in the preventive knowledge of young people. Cross-
sectional studies in European countries showed that 
many young people are unknowledgeable about STIs 
[28, 29]. Information gaps and lack of knowledge un-
derscore the need for intensive, long-term education 
[30]. Chinese researchers confirmed that students 
have limited knowledge of STIs and the risks associ-
ated with particular diseases, raising concerns about 
a possible increase in the incidence of STIs [31]. A sim-

ilar study conducted in Russia in 2018 surveyed more 
than 1000 students from both medical and non-med-
ical universities. The  data obtained were similar to 
our findings, indicating the need to work with young 
people to increase their awareness of STIs [22]. A Scot-
tish study found that increasing knowledge of STIs is 
necessary, but interventions are not yet sufficient to 
improve sex education, as other factors contributing 
to risky behaviour (e.g. self-risk analysis, social pres-
sure, certain social norms and rules, as well as psycho-
social and demographic predictors of behaviour) need 
to be taken into account [32]. This reinforces the need 
to develop prevention programmes. GYT (get your-
self tested) campaign among US college students is 
an example of such programmes. The GYT campaign 
provided US colleges and universities with the oppor-
tunity to achieve the Healthy Campus 2020 goals by 
prioritising STI awareness and screening among stu-
dents on campus, reducing the stigma associated with 
STI testing, and providing colleges and universities 
with informational and promotional resources [33]. 
Our findings indicate that almost half of  the  young 
people received laboratory diagnosis. This was main-
ly HIV infection, whereas other STIs accounted for 
only 12–15% of cases.

The fact that atypical routes of STI infection (air, 
water, and food) were relatively often mentioned is 
another confirmation of  the  respondent’s low level 
of  awareness. Similar studies in Germany and Po-
land showed that despite their particular risk of con-
tracting STIs, young people have suboptimal levels 
of  knowledge on the  epidemiology of  STIs [34, 35]. 
Factors contributing to healthy sexual behaviours in-
clude broader knowledge and less risky behaviours, 
as indicated by other studies evaluating prevention 
programmes [36].

This study confirmed that the Internet is the most 
important source of  information about STIs among 
young people, who use this tool to search for answers 
to their questions. On the one hand, this can lead to 
increased awareness, because the Internet provides up-
dates on data and news, and greatly increases access to 
information, unlike conventional sources such as books 
and TV shows, which were the main source of informa-
tion for young people at the beginning of the century. 
And on the other hand, conflicting and often false in-
formation on the Internet can lead to an underestima-
tion of the STI problem. A study by Chinese researchers 
on the implementation of an interactive online sexual 
health knowledge programme has shown that it did 
not significantly increase condom use or prevention 
knowledge [37, 38]. Unfortunately, parental participa-
tion in shaping knowledge on sexually transmitted 
diseases was rather poor (≤ 30%). Additionally, a third 
of  respondents sought information from their peers. 
A survey we conducted in 2012 as part of an interna-
tional scientific consortium showed that friends and 
acquaintances were the  main source of  knowledge 
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about STIs in Belarus for 36.5% of  respondents [25]. 
The questionnaire showed that 55% of respondents had 
no conversations about sex with their parents. Counsel-
ling, education, and providing information are there-
fore important preventive measures to be used against 
the spread of STIs [39]. This is supported by the most 
frequently discussed implications of developing effec-
tive STI prevention interventions [40].

The  data on respondents’ sexual activity proved 
interesting. About half of the male and a quarter of fe-
male students were already sexually active, and most 
of them were in non-marriage partner relationships. 
About 50% of  respondents denied sexual activity. 
The  age of  sexual initiation ranged between 16 and 
17 years. Early onset of  sexual activity (15–17 years) 
was reported by half and one-third of sexually active 
men and women, respectively. In Germany, the  age 
of sexual debut is 14.9 years for female and 15.1 years 
for male adolescents [26]. In Poland, this age ranges 
between 15 and 16 years and is steadily decreasing 
[41, 42]. Greater sexual activity among men is associ-
ated with a higher number of sexual partners, which 
is also a  risk factor [43]. Therefore, sexual morality 
norms should be included in the analysis of the deter-
minants of adolescents’ sexual behaviour along with 
the study of complex causal models, as indicated by 
the research of Polish scientists [44].

While no differences were found between men 
and women (with a few exceptions) in their responses 
to questions about the  aetiology, epidemiology, and 
clinical presentation of STIs, the answers provided by 
men indicate significantly higher sexual activity of this 
group of respondents. They were characterised by an 
earlier age of sexual initiation and more sexual part-
ners. Due to increased sexual activity among young 
people, research in recent years points to the advertis-
ing of abstinence prevention programmes. However, 
these measures do not always have the desired effect 
of protecting the health and lives of young people [45].

Analyses of contraceptive use among young peo-
ple in selected European countries indicate that more 
than half of those surveyed do not use contraceptive 
methods. The study found frequent use of condoms as 
a method of protection against unwanted pregnancy 
and STIs [46]. Furthermore, there were no significant 
differences by gender. In the responses of female stu-
dents whose partners used condoms, more than 80% 
of couples used this barrier method of contraception 
as the  only method of  protection against sexually 
transmitted diseases.

The characteristics of sexual knowledge and behav-
iour identified and discussed are important to consider 
when developing STI prevention programmes. There 
is a need for mass promotion of healthy lifestyles and 
sexual health, considering current trends and preferred 
sources of  information. It is necessary to effectively 
disseminate relevant scientific knowledge, as well as 
change misconceptions about STI/HIV infection. Sex-

ual morality norms should be included in the analysis 
of the determinants of young people’s sexual behav-
iours, along with research on complex causal models.

Conclusions

Young people in Belarus have a  relatively high 
level of awareness about STIs. However, this does not 
reduce the  urgency of  the  problem, as there is still 
a  lack of  knowledge about the  aetiology, epidemiol-
ogy, and clinical manifestations of STIs. Women were 
more cautious about STIs, considering their personal 
safety. This includes not only up-to-date knowledge, 
but also the use of laboratory diagnosis and practicing 
safer sexual behaviours.

Therefore, there is a need for relevant scientific re-
search to assess the effectiveness of sex education and its 
social impact on young people, as well as detailed studies 
on individual psychological characteristics in the con-
text of risky sexual behaviours among adolescents.

Funding

This research was financed by funds from the Medi-
cal University of Bialystok, grant no. B.SUB.23.614/01.S 
awarded by the Polish Ministry Education and Sci-
ence as a subvention for maintaining and developing 
research potential in 2023. The APC was founded by 
the Medical University of Bialystok.

Ethical approval

Bioethics Committee at the  Medical University 
of Bialystok (Resolution: APK.002.431.2022).

Conflict of interest 
The authors declare no conflict of interest.

References

1.	 Fasciana T, Capra G, Lipari D, Firenze A, Giammanco 
A. Sexually transmitted diseases: diagnosis and control.   
Int J Environ Res Public Health. 2022; 19(9): 5293.

2.	 Buder S, Schöfer H, Meyer T, Bremer V, Kohl PK, Skaletz-
-Rorowski A, Brockmeyer N. Bacterial sexually transmit-
ted infections. J Dtsch Dermatol Ges. 2019; 17(3): 287-315. 

3.	 Del Romero J, García-Pérez JN, Espasa-Soley M. Preven-
tion and treatment of sexually transmitted infections in 
high-risk individuals, including patients with HIV in-
fection. Prevención y tratamiento de las infecciones de 
transmisión sexual en personas con alto riesgo, incluyen-
do pacientes infectados por el VIH. Enferm Infecc Micro-
biol Clin (Engl Ed). 2019; 37(2): 117-126. 

4.	 Levy SB, Gunta J, Edemekong P. Screening for sexually 
transmitted diseases. Prim Care. 2019; 46(1): 157-173.

5.	 Lederer AM, Vertacnik AL. Correlates of  sexually trans-
mitted infection knowledge among late adolescents. Sex 
Health. 2021; 18(4): 303-310. 

6.	 Shannon CL, Klausner JD. The growing epidemic of se-
xually transmitted infections in adolescents: a neglected 
population. Curr Opin Pediatr. 2018; 30(1): 137-143. 

https://www.editorialsystem.com/editor/studmed/article/399548/view/
https://pubmed.ncbi.nlm.nih.gov/?term=Bremer+V&cauthor_id=30920748
https://pubmed.ncbi.nlm.nih.gov/?term=Kohl+PK&cauthor_id=30920748
https://pubmed.ncbi.nlm.nih.gov/?term=Skaletz-Rorowski+A&cauthor_id=30920748
https://pubmed.ncbi.nlm.nih.gov/?term=Skaletz-Rorowski+A&cauthor_id=30920748
https://pubmed.ncbi.nlm.nih.gov/?term=Brockmeyer+N&cauthor_id=30920748


355Sexually transmitted infections. Belarusian students’ contemporary perspectives on the problem

Medical Studies/Studia Medyczne 2024; 40/4

7.	 Tuddenham S, Hamill MM, Ghanem KG. Diagnosis 
and treatment of  sexually transmitted infections: a  re-
view. JAMA. 2022; 327(2): 161-172. 

8.	 Barbaric J, Kuchukhidze G, Seguy N, Vovc E, Babo- 
vic MJT, Wi TE, Low-Beer D, Bozicevic I. Surveillance and 
epidemiology of syphilis, gonorrhoea and chlamydia in 
the non-European Union countries of the World Health 
Organization European Region, 2015 to 2020. Euro Surve-
ill. 2022; 27(8): 2100197.

9.	 Wagenlehner FM, Brockmeyer NH, Discher T, Friese K, 
Wichelhaus TA. The  presentation, diagnosis, and treat-
ment of  sexually transmitted infections. Dtsch Arztebl 
Int. 2016; 113(1-02): 11-22. 

10.	 Montalto GJ. Sexually transmitted infections: prevention, 
diagnosis, and treatment in primary care. Pediatr Ann. 
2019; 48(9): e370-e375.

11.	 Global health sector strategies on, respectively, HIV, viral 
hepatitis and sexually transmitted infections for the period 
2022-2030. WHO; 2019 [cited 2024 Jan 25]. Available from: 
https://www.who.int/publications/i/item/9789240053779.

12.	 World Health Organization. Sexually transmitted infec-
tions: evidence brief. WHO; 2019 [cited 2024 Jan 25]. 
Available from: https://www.who.int/publications/i/item/
WHO-RHR-19.22.

13.	 Zheng Y, Yu Q, Lin Y, Zhou Y, Lan L, Yang S, Wu J. Glo-
bal burden and trends of sexually transmitted infections 
from 1990 to 2019: an observational trend study. Lancet 
Infect Dis. 2022; 22(4): 541-551.

14.	 Tapp J, Hudson T. Sexually transmitted infections preva-
lence in the united states and the  relationship to social 
determinants of health. Nurs Clin North Am. 2020; 55(3): 
283-293. 

15.	 Sentís A, Martin-Sanchez M, Arando M, Vall M, Barbe-
ra MJ,  Ocaña I,  González Cordón A,  Alsina M,  Martin-
-Ezquerra G, Knobel H, Gurguí M, Vives A, Coll J, Cay- 
là JA, Garcia de Olalla P; STI-HIV group of Barcelona. Se-
xually transmitted infections in young people and factors 
associated with HIV coinfection: an observational study 
in a large city. BMJ Open. 2019; 9(5): e027245. 

16.	 Agwu A. Sexuality, sexual health, and sexually transmit-
ted infections in adolescents and young adults. Top Anti-
vir Med. 2020; 28(2): 459-462.

17.	 Pankratov OV, Saluk YV, Klimova LV. Epidemiology of sy-
philis in pregnant women and congenital syphilis in Be-
larus. Acta Dermatovenerol Alp Pannonica Adriat. 2006; 
15(1): 35-38.

18.	 Arakawa S. Education for prevention of  STIs to young 
people (2021 version) Standardized slides in youth edu-
cation for the  prevention of  sexually transmitted infec-
tions-for high school students and for junior high school 
students. J Infect Chemother. 2021; 27(10): 1375-1383.

19.	 Almeida MCD, Cordeiro AMR, Cunha-Oliveira A, Barros 
DMS, Santos DGSM, Lima TS, Valentim RAM. Syphilis re-
sponse policies and their assessments: a scoping review. 
Front Public Health. 2022; 10: 1002245. 

20.	 Mason-Jones AJ, Sinclair D, Mathews C, Kagee A, Hill- 
man A, Lombard C. School-based interventions for pre-
venting HIV, sexually transmitted infections, and pre-
gnancy in adolescents. Cochrane Database Syst Rev. 2016; 
11(11): CD006417. 

21.	 Barbaric J, Kuchukhidze G, Seguy N, Vovc E, Babovic 
MJT, Wi TE,  Low-Beer D,  Bozicevic I. Surveillance and 
epidemiology of syphilis, gonorrhoea and chlamydia in 

the non-European Union countries of the World Health 
Organization European Region, 2015 to 2020. Euro Surve-
ill. 2022; 27(8): 2100197. 

22.	 Lebedzeu F, Golparian D, Titov L, Pankratava N, Glazko-
va S, Shimanskaya I, Charniakova N, Lukyanau A, Dome-
ika M, Unemo M. Antimicrobial susceptibility/resistance 
and NG-MAST characterisation of Neisseria gonorrhoeae 
in Belarus, Eastern Europe, 2010-2013. BMC Infect Dis. 
2015; 15: 29. 

23.	 Kraef C, Bentzon A, Skrahina A, Mocroft  A,  Peters L, 
Lundgren JD,  Chkhartishvili N,  Podlekareva D,  Kirk O. 
Improving healthcare for patients with HIV, tuberculo-
sis and hepatitis C in eastern Europe: a review of current 
challenges and important next steps. HIV Med. 2022; 
23(1): 48-59.

24.	 Krauss H, Bogdański P, Szulińska M, Malewski M,  Bu-
raczyńska-Andrzejewska B,  Sosnowski P,  Piątek J,  De- 
mont C, Kaczmarek C, Kaczmarek E, Szpakow A, Klesz-
czewska E, Maciorkowska E, Klimberg AJ, Mikrut K. Se-
xual initiation of youths in selected European countries 
compared with their sexual and contraceptive knowled-
ge. Ann Agric Environ Med. 2012; 19(3): 587-592. 

25.	 Gambadauro P, Carli V, Hadlaczky G, Sarchiapo-
ne M,  Apter A,  Balazs J,  Banzer  R,  Bobes J,  Brunner R,   
Cosman D,  Farkas L,  Haring C, Hoven CW,  Kaess M,  
Kahn JP, McMahon E, Postuvan V, Sisask M, Värnik A, Za-
dravec Sedivy N,  Wasserman D. Correlates of  sexual  
initiation among European adolescents. PLoS One. 2018; 
13(2): e0191451. 

26.	 von Rosen FT, von Rosen AJ, Müller-Riemenschneider F, 
Damberg I, Tinnemann P. STI Knowledge in Berlin adole-
scents. Int J Environ Res Public Health. 2018; 15(1): 110. 

27.	 Viottini E, Albanesi B, Casabona E, Onorati R, Campag- 
na S, Borraccino A. Ten-year trend in emergency depart-
ment visits for sexually transmitted infections among 
adolescents: a retrospective cross-sectional study in Italy. 
Int J Environ Res Public Health. 2022; 19(21): 14207.

28.	 Heijne JCM, van Aar F, Meijer S, de Graaf H, van Benthem 
BHB. Placing sexually transmitted infection surveillance 
data in perspective by using national probability sample 
surveys. Eur J Public Health. 2020; 30(1): 124-131.

29.	 Cegolon L, Bortolotto M, Bellizzi S, Cegolon A,  Bubbi-
co L,  Pichierri G,  Mastrangelo G,  Xodo C. A  Survey on 
knowledge, prevention, and occurrence of sexually trans-
mitted infections among freshmen from four Italian uni-
versities. Int J Environ Res Public Health. 2022; 19(2): 897. 

30.	 Rummel M, Clanner-Engelshofen BM, Nellessen T, Zip-
pel S,  Schuster B, French LE,  Reinholz M. Evaluation 
of the knowledge of students concerning sexually trans-
mitted infections in Bavaria/Germany (a  cross-sectional 
study). J Dtsch Dermatol Ges. 2022; 20(2): 169-176.

31.	 Chimungu B, Fu M, Wu J, Wu J, Huang L, Dai Y, Tang S, 
Zhang J,  Wan C. Prevalence of  sexually transmitted in-
fections among foreigners living in Guangzhou, China: 
a cross-sectional study (2010-2017). BMC Infect Dis. 2020; 
20(1): 345. 

32.	 Martin-Smith HA, Okpo EA, Bull ER. Exploring psychoso-
cial predictors of STI testing in University students. BMC 
Public Health. 2018; 18(1): 664. 

33.	 Eastman-Mueller HP, Habel MA, Oswalt SB, Liddon N. 
Get yourself tested (GYT) campaign: investigating cam-
paign awareness and behaviors among high school and 
college students. Health Educ Behav. 2019; 46(1): 63-71.

https://pubmed.ncbi.nlm.nih.gov/?term=Vovc+E&cauthor_id=35209970
https://pubmed.ncbi.nlm.nih.gov/?term=Babovic+MJT&cauthor_id=35209970
https://pubmed.ncbi.nlm.nih.gov/?term=Babovic+MJT&cauthor_id=35209970
https://pubmed.ncbi.nlm.nih.gov/?term=Wi+TE&cauthor_id=35209970
https://pubmed.ncbi.nlm.nih.gov/?term=Low-Beer+D&cauthor_id=35209970
https://pubmed.ncbi.nlm.nih.gov/?term=Bozicevic+I&cauthor_id=35209970
https://www.who.int/publications/i/item/9789240053779
https://www.who.int/publications/i/item/WHO-RHR-19.22
https://www.who.int/publications/i/item/WHO-RHR-19.22
https://pubmed.ncbi.nlm.nih.gov/?term=Zhou+Y&cauthor_id=34942091
https://pubmed.ncbi.nlm.nih.gov/?term=Lan+L&cauthor_id=34942091
https://pubmed.ncbi.nlm.nih.gov/?term=Yang+S&cauthor_id=34942091
https://pubmed.ncbi.nlm.nih.gov/?term=Wu+J&cauthor_id=34942091
https://pubmed.ncbi.nlm.nih.gov/?term=Vall+M&cauthor_id=31061051
https://pubmed.ncbi.nlm.nih.gov/?term=Barbera+MJ&cauthor_id=31061051
https://pubmed.ncbi.nlm.nih.gov/?term=Barbera+MJ&cauthor_id=31061051
https://pubmed.ncbi.nlm.nih.gov/?term=Oca%C3%B1a+I&cauthor_id=31061051
https://pubmed.ncbi.nlm.nih.gov/?term=Gonz%C3%A1lez+Cord%C3%B3n+A&cauthor_id=31061051
https://pubmed.ncbi.nlm.nih.gov/?term=Alsina+M&cauthor_id=31061051
https://pubmed.ncbi.nlm.nih.gov/?term=Martin-Ezquerra+G&cauthor_id=31061051
https://pubmed.ncbi.nlm.nih.gov/?term=Martin-Ezquerra+G&cauthor_id=31061051
https://pubmed.ncbi.nlm.nih.gov/?term=Knobel+H&cauthor_id=31061051
https://pubmed.ncbi.nlm.nih.gov/?term=Gurgu%C3%AD+M&cauthor_id=31061051
https://pubmed.ncbi.nlm.nih.gov/?term=Vives+A&cauthor_id=31061051
https://pubmed.ncbi.nlm.nih.gov/?term=Coll+J&cauthor_id=31061051
https://pubmed.ncbi.nlm.nih.gov/?term=Cayl%C3%A0+JA&cauthor_id=31061051
https://pubmed.ncbi.nlm.nih.gov/?term=Cayl%C3%A0+JA&cauthor_id=31061051
https://pubmed.ncbi.nlm.nih.gov/?term=Garcia+de+Olalla+P&cauthor_id=31061051
https://pubmed.ncbi.nlm.nih.gov/?term=STI-HIV+group+of+Barcelona%5BCorporate+Author%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Barros+DMS&cauthor_id=36187663
https://pubmed.ncbi.nlm.nih.gov/?term=Santos+DGSM&cauthor_id=36187663
https://pubmed.ncbi.nlm.nih.gov/?term=Lima+TS&cauthor_id=36187663
https://pubmed.ncbi.nlm.nih.gov/?term=Valentim+RAM&cauthor_id=36187663
https://pubmed.ncbi.nlm.nih.gov/?term=Vovc+E&cauthor_id=35209970
https://pubmed.ncbi.nlm.nih.gov/?term=Babovic+MJT&cauthor_id=35209970
https://pubmed.ncbi.nlm.nih.gov/?term=Wi+TE&cauthor_id=35209970
https://pubmed.ncbi.nlm.nih.gov/?term=Low-Beer+D&cauthor_id=35209970
https://pubmed.ncbi.nlm.nih.gov/?term=Bozicevic+I&cauthor_id=35209970
https://pubmed.ncbi.nlm.nih.gov/?term=Pankratava+N&cauthor_id=25637258
https://pubmed.ncbi.nlm.nih.gov/?term=Glazkova+S&cauthor_id=25637258
https://pubmed.ncbi.nlm.nih.gov/?term=Glazkova+S&cauthor_id=25637258
https://pubmed.ncbi.nlm.nih.gov/?term=Shimanskaya+I&cauthor_id=25637258
https://pubmed.ncbi.nlm.nih.gov/?term=Charniakova+N&cauthor_id=25637258
https://pubmed.ncbi.nlm.nih.gov/?term=Lukyanau+A&cauthor_id=25637258
https://pubmed.ncbi.nlm.nih.gov/?term=Domeika+M&cauthor_id=25637258
https://pubmed.ncbi.nlm.nih.gov/?term=Domeika+M&cauthor_id=25637258
https://pubmed.ncbi.nlm.nih.gov/?term=Unemo+M&cauthor_id=25637258
https://pubmed.ncbi.nlm.nih.gov/?term=Mocroft+A&cauthor_id=34468073
https://pubmed.ncbi.nlm.nih.gov/?term=Peters+L&cauthor_id=34468073
https://pubmed.ncbi.nlm.nih.gov/?term=Lundgren+JD&cauthor_id=34468073
https://pubmed.ncbi.nlm.nih.gov/?term=Lundgren+JD&cauthor_id=34468073
https://pubmed.ncbi.nlm.nih.gov/?term=Chkhartishvili+N&cauthor_id=34468073
https://pubmed.ncbi.nlm.nih.gov/?term=Podlekareva+D&cauthor_id=34468073
https://pubmed.ncbi.nlm.nih.gov/?term=Kirk+O&cauthor_id=34468073
https://pubmed.ncbi.nlm.nih.gov/?term=Malewski+M&cauthor_id=23020062
https://pubmed.ncbi.nlm.nih.gov/?term=Buraczy%C5%84ska-Andrzejewska+B&cauthor_id=23020062
https://pubmed.ncbi.nlm.nih.gov/?term=Buraczy%C5%84ska-Andrzejewska+B&cauthor_id=23020062
https://pubmed.ncbi.nlm.nih.gov/?term=Sosnowski+P&cauthor_id=23020062
https://pubmed.ncbi.nlm.nih.gov/?term=Pi%C4%85tek+J&cauthor_id=23020062
https://pubmed.ncbi.nlm.nih.gov/?term=Demont+C&cauthor_id=23020062
https://pubmed.ncbi.nlm.nih.gov/?term=Demont+C&cauthor_id=23020062
https://pubmed.ncbi.nlm.nih.gov/?term=Kaczmarek+C&cauthor_id=23020062
https://pubmed.ncbi.nlm.nih.gov/?term=Kaczmarek+E&cauthor_id=23020062
https://pubmed.ncbi.nlm.nih.gov/?term=Szpakow+A&cauthor_id=23020062
https://pubmed.ncbi.nlm.nih.gov/?term=Kleszczewska+E&cauthor_id=23020062
https://pubmed.ncbi.nlm.nih.gov/?term=Kleszczewska+E&cauthor_id=23020062
https://pubmed.ncbi.nlm.nih.gov/?term=Maciorkowska+E&cauthor_id=23020062
https://pubmed.ncbi.nlm.nih.gov/?term=Klimberg+AJ&cauthor_id=23020062
https://pubmed.ncbi.nlm.nih.gov/?term=Mikrut+K&cauthor_id=23020062
https://pubmed.ncbi.nlm.nih.gov/?term=Sarchiapone+M&cauthor_id=29420612
https://pubmed.ncbi.nlm.nih.gov/?term=Sarchiapone+M&cauthor_id=29420612
https://pubmed.ncbi.nlm.nih.gov/?term=Apter+A&cauthor_id=29420612
https://pubmed.ncbi.nlm.nih.gov/?term=Balazs+J&cauthor_id=29420612
https://pubmed.ncbi.nlm.nih.gov/?term=Banzer+R&cauthor_id=29420612
https://pubmed.ncbi.nlm.nih.gov/?term=Bobes+J&cauthor_id=29420612
https://pubmed.ncbi.nlm.nih.gov/?term=Brunner+R&cauthor_id=29420612
https://pubmed.ncbi.nlm.nih.gov/?term=Cosman+D&cauthor_id=29420612
https://pubmed.ncbi.nlm.nih.gov/?term=Farkas+L&cauthor_id=29420612
https://pubmed.ncbi.nlm.nih.gov/?term=Haring+C&cauthor_id=29420612
https://pubmed.ncbi.nlm.nih.gov/?term=Hoven+CW&cauthor_id=29420612
https://pubmed.ncbi.nlm.nih.gov/?term=Kaess+M&cauthor_id=29420612
https://pubmed.ncbi.nlm.nih.gov/?term=Kahn+JP&cauthor_id=29420612
https://pubmed.ncbi.nlm.nih.gov/?term=Kahn+JP&cauthor_id=29420612
https://pubmed.ncbi.nlm.nih.gov/?term=McMahon+E&cauthor_id=29420612
https://pubmed.ncbi.nlm.nih.gov/?term=Postuvan+V&cauthor_id=29420612
https://pubmed.ncbi.nlm.nih.gov/?term=Sisask+M&cauthor_id=29420612
https://pubmed.ncbi.nlm.nih.gov/?term=V%C3%A4rnik+A&cauthor_id=29420612
https://pubmed.ncbi.nlm.nih.gov/?term=Zadravec+Sedivy+N&cauthor_id=29420612
https://pubmed.ncbi.nlm.nih.gov/?term=Zadravec+Sedivy+N&cauthor_id=29420612
https://pubmed.ncbi.nlm.nih.gov/?term=Wasserman+D&cauthor_id=29420612
https://pubmed.ncbi.nlm.nih.gov/?term=Cegolon+A&cauthor_id=35055720
https://pubmed.ncbi.nlm.nih.gov/?term=Bubbico+L&cauthor_id=35055720
https://pubmed.ncbi.nlm.nih.gov/?term=Bubbico+L&cauthor_id=35055720
https://pubmed.ncbi.nlm.nih.gov/?term=Pichierri+G&cauthor_id=35055720
https://pubmed.ncbi.nlm.nih.gov/?term=Mastrangelo+G&cauthor_id=35055720
https://pubmed.ncbi.nlm.nih.gov/?term=Xodo+C&cauthor_id=35055720
https://pubmed.ncbi.nlm.nih.gov/?term=Zippel+S&cauthor_id=34997826
https://pubmed.ncbi.nlm.nih.gov/?term=Zippel+S&cauthor_id=34997826
https://pubmed.ncbi.nlm.nih.gov/?term=Schuster+B&cauthor_id=34997826
https://pubmed.ncbi.nlm.nih.gov/?term=French+LE&cauthor_id=34997826
https://pubmed.ncbi.nlm.nih.gov/?term=Reinholz+M&cauthor_id=34997826
https://pubmed.ncbi.nlm.nih.gov/?term=Wu+J&cauthor_id=32410628
https://pubmed.ncbi.nlm.nih.gov/?term=Huang+L&cauthor_id=32410628
https://pubmed.ncbi.nlm.nih.gov/?term=Dai+Y&cauthor_id=32410628
https://pubmed.ncbi.nlm.nih.gov/?term=Tang+S&cauthor_id=32410628
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+J&cauthor_id=32410628
https://pubmed.ncbi.nlm.nih.gov/?term=Wan+C&cauthor_id=32410628


Magda Orzechowska, Andriej Szpakow, Dzmitry Khvorik, Tatyana Krestyaninova, Ihar Naumau, Monika Filipkowska,  
Krystyna Kowalczuk, Mateusz Cybulski356

Medical Studies/Studia Medyczne 2024; 40/4

34.	 Skaletz-Rorowski A, Potthoff A, Nambiar S, Wach J, Kay-
ser A, Kasper A, Brockmeyer NH. Sexual behaviour, STI 
knowledge and Chlamydia trachomatis (CT) and Neis-
seria gonorrhoeae (NG) prevalence in an asymptomatic 
cohort in Ruhr-area, Germany: PreYoungGo study. J Eur 
Acad Dermatol Venereol. 2021; 35(1): 241-246.

35.	 Orzechowska M, Cybulski M, Krajewska-Kulak E, Sobo-
lewski M, Gniadek A, Niczyporuk W. Comparative analy-
sis of the incidence of selected sexually transmitted viral 
infections in Poland in 2010-2015: a retrospective cohort 
study. J Clin Med. 2022; 11(12): 3448. 

36.	 Mahat G, Scoloveno MA. Effectiveness of adolescent peer 
education programs on reducing HIV/STI risk: an integra-
ted review. Res Theory Nurs Pract. 2018; 32(2): 168-198. 

37.	 Ramírez-Villalobos D, Monterubio-Flores EA, Gonza-
lez-Vazquez TT, Molina-Rodríguez JF, Ruelas-Gonzá- 
lez MG, Alcalde-Rabanal JE. Delaying sexual onset: outco-
me of a comprehensive sexuality education initiative for 
adolescents in public schools. BMC Public Health. 2021; 
21(1): 1439. 

38.	 Vamos CA, Thompson EL, Logan RG, Griner SB, Per- 
rin KM, Merrell LK, Daley EM. Exploring college stu-
dents’ sexual and reproductive health literacy. J Am Coll 
Health. 2020; 68(1): 79-88.

39.	 Dodd S, Widnall E, Russell AE, Curtin EL, Simmonds R, 
Limmer M,  Kidger J. School-based peer education inte-
rventions to improve health: a global systematic review 
of effectiveness. BMC Public Health. 2022; 22(1): 2247. 

40.	 Wilkins NJ, Rasberry C, Liddon N, Szucs LE, Johns M, Le-
onard S, Goss SJ,  Oglesby H. Addressing HIV/sexually 
transmitted diseases and pregnancy prevention through 
schools: an approach for strengthening education, health 
services, and school environments that promote adole-
scent sexual health and well-being. J Adolesc Health. 
2022; 70(4): 540-549.

41.	 Warzecha D, Szymusik I, Pietrzak B, Kosinska-Kaczyn-
ska K,  Sierdzinski J,  Sochacki-Wojcicka N,  Wielgos M. 
Sex education in Poland – a cross-sectional study evalu-
ating over twenty thousand polish women’s knowledge 
of reproductive health issues and contraceptive methods. 
BMC Public Health. 2019; 19(1): 689.

42.	 Durda-Masny M, Jarząbek-Bielecka G, Szwed A, Hanć T, 
Czapla Z, Kaczmarek M. Trends over time in age at sexual 
debut among Polish women and underlying socio-econo-
mic determinants. Anthropol Anz. 2018; 75(3): 185-191.

43.	 Stokłosa I, Stokłosa M, Porwolik M, Bugajski M, Więckie-
wicz G, Piegza M, Męcik-Kronenberg T, Gorczyca Piotr. 
Analysis of high-risk sexual behavior among Polish uni-
versity students. Int J Environ Res Public Health. 2021; 
18(7): 3737. 

44.	 Izdebski Z, Wąż K, Kowalewska A, Mazur J. Psychosocial 
determinants of sexual norms and their impact on sexu-
al debut in Polish adolescents. Int J Public Health. 2020; 
65(8): 1393-1401.

45.	 Santelli JS, Kantor LM, Grilo SA, Speizer IS, Lind-
berg LD,  Heitel J, Schalet AT, Lyon ME, Mason-Jones 

AJ, McGovern T, Heck CJ, Rogers J, Ott MA. Abstinence-
-only-until-marriage: an updated review of U.S. policies 
and programs and their impact. J Adolesc Health. 2017; 
61(3): 273-280.

46.	 Martins SL, Hellerstedt WL, Brady SS, Mason SM. Sexual 
and reproductive health during international travel: 
Expectations and experiences among female university 
students. J Am Coll Health. 2022; 70(7): 2108-2115.

Address for correspondence:

Andriej Szpakow
International Academy 
of Applied Sciences
Lomza, Poland
Phone: +48 735818355
E-mail: shpakofff@tut.by

Received: 19.10.2023
Accepted: 1.03.2024
Online publication: 4.12.2024

https://www.editorialsystem.com/editor/studmed/article/399548/view/
https://pubmed.ncbi.nlm.nih.gov/?term=Griner+SB&cauthor_id=30388946
https://pubmed.ncbi.nlm.nih.gov/?term=Perrin+KM&cauthor_id=30388946
https://pubmed.ncbi.nlm.nih.gov/?term=Perrin+KM&cauthor_id=30388946
https://pubmed.ncbi.nlm.nih.gov/?term=Merrell+LK&cauthor_id=30388946
https://pubmed.ncbi.nlm.nih.gov/?term=Daley+EM&cauthor_id=30388946
https://pubmed.ncbi.nlm.nih.gov/?term=Curtin+EL&cauthor_id=36461024
https://pubmed.ncbi.nlm.nih.gov/?term=Simmonds+R&cauthor_id=36461024
https://pubmed.ncbi.nlm.nih.gov/?term=Limmer+M&cauthor_id=36461024
https://pubmed.ncbi.nlm.nih.gov/?term=Kidger+J&cauthor_id=36461024
https://pubmed.ncbi.nlm.nih.gov/?term=Szucs+LE&cauthor_id=35305791
https://pubmed.ncbi.nlm.nih.gov/?term=Johns+M&cauthor_id=35305791
https://pubmed.ncbi.nlm.nih.gov/?term=Leonard+S&cauthor_id=35305791
https://pubmed.ncbi.nlm.nih.gov/?term=Leonard+S&cauthor_id=35305791
https://pubmed.ncbi.nlm.nih.gov/?term=Goss+SJ&cauthor_id=35305791
https://pubmed.ncbi.nlm.nih.gov/?term=Oglesby+H&cauthor_id=35305791
https://pubmed.ncbi.nlm.nih.gov/?term=Kosinska-Kaczynska+K&cauthor_id=31159803
https://pubmed.ncbi.nlm.nih.gov/?term=Kosinska-Kaczynska+K&cauthor_id=31159803
https://pubmed.ncbi.nlm.nih.gov/?term=Sierdzinski+J&cauthor_id=31159803
https://pubmed.ncbi.nlm.nih.gov/?term=Sochacki-Wojcicka+N&cauthor_id=31159803
https://pubmed.ncbi.nlm.nih.gov/?term=Wielgos+M&cauthor_id=31159803
https://pubmed.ncbi.nlm.nih.gov/?term=Wi%C4%99ckiewicz+G&cauthor_id=33918452
https://pubmed.ncbi.nlm.nih.gov/?term=Wi%C4%99ckiewicz+G&cauthor_id=33918452
https://pubmed.ncbi.nlm.nih.gov/?term=Piegza+M&cauthor_id=33918452
https://pubmed.ncbi.nlm.nih.gov/?term=M%C4%99cik-Kronenberg+T&cauthor_id=33918452
https://pubmed.ncbi.nlm.nih.gov/?term=Gorczyca+P&cauthor_id=33918452
https://pubmed.ncbi.nlm.nih.gov/?term=Speizer+IS&cauthor_id=28842065
https://pubmed.ncbi.nlm.nih.gov/?term=Lindberg+LD&cauthor_id=28842065
https://pubmed.ncbi.nlm.nih.gov/?term=Lindberg+LD&cauthor_id=28842065
https://pubmed.ncbi.nlm.nih.gov/?term=Heitel+J&cauthor_id=28842065
https://pubmed.ncbi.nlm.nih.gov/?term=Schalet+AT&cauthor_id=28842065
https://pubmed.ncbi.nlm.nih.gov/?term=Lyon+ME&cauthor_id=28842065
https://pubmed.ncbi.nlm.nih.gov/?term=Mason-Jones+AJ&cauthor_id=28842065
https://pubmed.ncbi.nlm.nih.gov/?term=McGovern+T&cauthor_id=28842065
https://pubmed.ncbi.nlm.nih.gov/?term=Heck+CJ&cauthor_id=28842065
https://pubmed.ncbi.nlm.nih.gov/?term=Rogers+J&cauthor_id=28842065
https://pubmed.ncbi.nlm.nih.gov/?term=Ott+MA&cauthor_id=28842065

