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1. Introduction 

In our ever changing and fast world, health as a value is still underestimated both by the 

individual and the society.  

The World Health Organization (WHO) defines health as "a state of complete physical, mental 

and social well-being and not merely the absence of disease or infirmity" (1948) [1]. The 

concept of reproductive health also occupies a prominent place in the complex interpretation of 

health. The concept of sexual and reproductive health and rights is present in the Program of 

Action of the United Nations (UN). It was accepted at the 1994 International Conference on 

Population and Development of the UN in Cairo [2] and it was introduced as follows: 

"Reproductive health is a state of physical, mental and social well-being in all matters relating 

to the reproductive system and to its functions and processes and it is not merely the absence 

of disease, dysfunction or disability. Accordingly, reproductive health implies that people are 

able to have a satisfying and safe sex life and that they have the capability to reproduce and the 

freedom to decide if, when and how often to do so" (U.N. General Assembly res. 49/128, 1994). 

Everyone has the right to a wide range of health care services, including access to birth control 

methods, diagnosis and treatment of infertility and sexually transmitted diseases. From a social 

point of view, maintaining reproductive health is of paramount importance, because this is the 

only way to ensure the appropriate level of total fertility rate (TFR) (> 2.1), which is necessary 

to maintain the size of a population [3]. The health status of an individual, and thus his or her 

reproductive health, is influenced and threatened by a number of factors: unhealthy lifestyle 

and behavior, adverse environmental effects, poor health culture, and inadequate prevention 

activities.  

The sexual activity of adolescents in Hungary is also steadily increasing, which is 

characterized by early initiation of sexual activity, irresponsible relationships, and inadequate 

protection. All of these factors are associated with young people’s lack of knowledge about 

reproductive health [4]. Nowadays, adolescents frequently forget about the rules of safe sex and 

the importance of preserving reproductive health. The first sexual intercourse is very often 

occasional, the partner is of similar age, and they are similarly inexperienced. Consequently, 

the proportion of unprotected intercourses is high [5]. 

The two most common unintended consequences of early sexual activity are acquiring sexually 

transmitted infections and having unwanted pregnancies. Therefore, the protection of the 

reproductive health of women and men of reproductive age, especially adolescents, and 

providing adequate knowledge for them is crucial. For young people, concomitant use of 

contraceptive pills and condoms is recommended to provide protection against pregnancy and 
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sexually transmitted diseases at the same time. Despite these recommendations, even 

nowadays, a lot of people use different methods of contraception in many different ways that 

are known to be less reliable, e.g., the calendar method, interrupted intercourse, or vaginal 

douching.  

Nowadays, the number of occasional, unprotected intercourses among young people is high. 

The resulting unwanted pregnancies or sexually transmitted infections (STIs) threat the 

reproductive health. Therefore, it is reasonable to promote the health education of young people, 

the intellectuals of the future, who will affect public opinion, especially among university 

students, in order to preserve their reproductive health. 

The selection of the appropriate contraceptive method is not always successful and sometimes, 

despite good intentions, people make mistakes in contraception. Emergency contraception may 

play a significant role in such cases, especially in the case of young people, mostly the OC 

version. 

Emergency contraception (OC and IUD) has been known for more than half a century. 

Clinical studies have shown that its use can reduce the number of abortions [6]. 

Adolescents are more likely to become pregnant after unprotected sexual intercourse. The 

probability of becoming pregnant is approximately 8%, nearly 75% of which can be prevented 

with emergency contraception [7]. 

It is essential for young people at the beginning of their reproductive years to select the 

appropriate contraceptive method, to use it adequately, and to know how to use an emergency 

contraceptive pill (ECP) in a case of emergency to protect their reproductive health and to avoid 

early and late complications of abortion, including psychological consequences, difficulty in 

conceiving or miscarriage. 

In the recent decades, more and more pathogens have become known to be sexually 

transmissable among humans. Nowadays, the number of sexually transmitted infections is 

increasing. The group of vulnerable people can be delineated on the basis of demographic 

characteristics, behavior, and sexual habits. A higher incidence of STIs might be predicted 

mainly among sexually active young people with unstable relationships (promiscuity). The 

infected individuals, through their sexual activity, increase the number of people with primary 

infections, and thus, they contribute to the increase in the incidence of late complications in the 

society [8].  
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Educating the healthy adult society of the future, the healthy young generation is in the common 

interest of the individual, the family, and the entire community. Unfortunately, it can be stated 

that in many cases the knowledge of young people about reproductive health is superficial, 

inaccurate; its quality is lower than expected at their age, and their knowledge and behavior are 

not in line with each other. Therefore, we aimed to assess the knowledge of factors affecting 

reproductive health among young people and healthcare workers, and their knowledge of 

intimate products that influence the incidence of STIs.  

We evaluated availability and adequate application of ECP in Békés County, the 

underexamined knowledge of the pharmaceutical society that plays a key role in the 

contraceptive service, and the European practice. To do so, we surveyed the knowledge of 

pharmacists in South-Eastern Hungary, including Békés County, about emergency 

contraceptive pills and the opinion of pharmacists on the over-the-counter distribution of ECPs. 

In the study period in 2009, there was only one prescription-only emergency contraceptive pill 

available that contained 1.5 mg of levonorgestrel (LNG). The effectiveness of this method 

depends on the length of time between the unprotected sexual intercourse and taking the tablet. 

Consequently, prolonged access time to the emergency contraceptive pill after an unprotected 

sexual intercourse leads to a decrease in its effectiveness. The structure of the pharmacy staff 

varied in the surveyed area. In smaller villages, one pharmacist works in a pharmacy or more 

pharmacies, while in cities, pharmacists perform their duty as members of a pharmacy network. 

The study was conducted among members of the Hungarian Chamber of Pharmacists [9]. 

The chance of preventing unwanted pregnancies depends largely on the knowledge of 

the affected individuals, women of reproductive age and especially young people, about fertility 

and the selection of the appropriate method of contraception. Therefore, we surveyed the 

knowledge and the attitudes of female students in Hungary and Serbia about the menstrual cycle 

and contraception. Serbia was selected because of the close professional relationship with 

Serbian colleagues, which was built at the events of the Pro Familia Hungarian Scientific 

Society and the Hungarian committee of the European Society of Contraception (ESC). 

Considering the different cultural and economic conditions, we decided to examine whether 

there is a difference between the opinions of the university students of the two countries, 

intellectuals of the future, who will affect public opinion, regarding the preservation of 

reproductive health. Thorough knowledge of the fertile period is important both for optimal 

planning of pregnancy and for avoiding unwanted pregnancies. Research objectives included 

the assessment of the extent of knowledge in university / college students about their awareness 
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of the fertile period within a menstrual cycle, and how they perceive the importance of 

menstruation [10].  

The hormonal contraceptive pills having appeared in the middle of the twentieth century 

revolutionized contraception. Women of the modern societies menstruate more often in their 

lives due to longer life expectancy and fewer births, and thus, the number of cycle-related 

disorders has also increased. Recently, menarche which has shifted to an increasingly younger 

age and the postponement of menopause have resulted in much more frequent menstrual cycles.  

The increasing gestational age, the decreasing number of pregnancies, and the shorter 

breastfeeding period also contributed to the increased number of menstruations [11]. 

Based on the data of the Hungarian Central Statistical Office (HCSO) in 2017, the mean age of 

women at the birth of their first child was 29.8 and 29.2 years in Hungary and in Serbia, 

resprectively [12]. 

The release of hormonal contraceptive pills and the introduction of the pill-free period 

induced withdrawal bleeding which increased the number of medication errors and decreased 

the pharmacological efficacy. Withdrawal bleeding was not designed for medical reasons. Its 

purpose was to achieve higher acceptance of the medicine by reassuring women that they did 

not become pregnant. In addition, the induction of menstruation was also motivated by social 

and religious expectations [13]. 

The availability of contraceptive methods has significantly improved in recent decades in 

Hungary and Serbia, and almost all methods have become available in practice. Based on 

surveys of the Eurostat, the average age at first childbirth has increased in both countries. Along 

with the socio-economic changes and an increase in the proportion of women with higher 

education, an overall decrease in the number of the planned children can be observed. Female 

university students increasingly prefer the use of contraceptive methods, and it shows a 

significant correlation with the sexual motivation, the family effects, and the knowledge related 

to contraception [14]. 

In addition to the prevention of unwanted pregnancies, protection against STIs in young people 

is also of paramount importance in the promotion of reproductive health. The dangers of an 

unprotected sexual intercourse can be enhanced by the use of vaginal lubricating gels, which is 

part of the sexual behavior of young people. Many people use vaginal lubricants without being 

well informed about the possible side effects, and they might be unaware of the chemical effects 

of lubricants, which can even negatively affect the vaginal ecosystem [15]. 

HSV-2 is the pathogen of genital infections caused by herpes simplex virus (HSV), a 

member of the family Herpesviridae, in 80% of the cases and HSV-1, in 20% of the cases. In 



 
 

 
 

11 

the case of herpes labialis, inverse proportions are reported. Based on epidemiological surveys, 

the seroprevalence is 30% in developed countries, and it is even higher in developing countries.  

Herpes simplex infections are typically recurrent infections. More than a quarter of the world's 

population suffers from recurrent herpes infections [16]. 

Herpes simplex virus infections spread through direct contact with body fluids, and in 

the case of HSV-2, the transmission is principally sexual. The seroprevalence of HSV-2 

indicates that a significant part of the population harbors the virus [17]. Herpes genitalis, the 

primary clinical manifestation of HSV-2 infection is local and mainly presents as vesicles and 

ulcers. Genital herpes can lead to significant clinical complications such as neonatal herpesvirus 

encephalitis [18] and an increase in the risk of HIV transmission [19]. Similarly to other 

herpesviruses, the persistence of HSV-2 is common, and periodic reactivation with and without 

clinical symptoms is frequent [20]. During reactivation, HSV-2 can be found in vaginal lesions 

and secretions, and it can be transmitted. The cervicovaginal microenvironment can profoundly 

influence HSV-2 transmission. Previous in vitro and epidemiology studies have shown that the 

presence of various Lactobacillus species could inhibit HSV-2 development and reduce the 

prevalence of HSV-2 [21][22][23][24]. Chemical compounds such as vaginal gels applied 

during or before sexual intercourse could also influence the effectivity of HSV-2 transmission. 

Incorporating microbicides into vaginal gels is a well-accepted strategy for inhibiting sexually 

transmitted disease transmission including HSV-2 transmission [25–27]. We also showed that 

even basic components of the vaginal gels, such as the gelling agent hydroxyethyl cellulose, 

can also significantly influence the replication of sexually transmitted pathogens, such as 

Chlamydia trachomatis [28].  

We recently developed a direct qPCR method with which we can accurately measure 

herpesvirus genome accumulation in the infected cells in vitro and the replication inhibitory 

effects of antiviral drugs and neutralizing antibodies [29]. We applied this technology to 

investigate the effect of off-the-shelf vaginal lubricants and a pH restoring gel on the effectivity 

of HSV-2 infection of HeLa cervical epithelial cells.  
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2. Study objectives 

 

- To assess the biology and pharmacology related general knowledge of pharmacists in 

Békés County in South-Eastern Hungary and their attitudes regarding the over-the-

counter distribution of ECPs. 

- To compare the knowledge of female university students receiving different education 

in Hungary and Serbia regarding the menstrual cycle, including the fertile period. 

- To compare the attitude of students towards menstruation and the selection of long-term 

hormonal contraceptive pills to suppress menstrual bleeding. 

- To measure the effect of commercially available vaginal gels on the replication of HSV-

2 in laboratory conditions. 

- To evaluate the impact of commercially available vaginal gels in terms of their ability 

to inhibit the characteristic cytolytic effect of HSV-2 in laboratory conditions. 

- To compare the anti-HSV-2 and detergent attributes of commercially available vaginal 

gels. 
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3. Materials and methods 

 

3.1 Attitudes of pharmacists regarding over-the-counter emergency contraception in 

South-Eastern Hungary 

A questionnaire survey was conducted among pharmacists in a three-county area of 

South-Eastern Hungary in 2009. These three counties were generally considered to be 

representative of the country, Hungary with the exception of Budapest. Self-administered 

questionnaires with 22 simple and multiple-choice questions were sent out to 215 members of 

the Hungarian Chamber of Pharmacists via mail. Of the pharmacists surveyed, 108 completed 

the questionnaire. These questions were approved by a staff member of the Central Pharmacy 

of the University of Szeged. The studies were performed with the permission of the ethics 

committee. The questionnaires were administered in Excel, and cross-tabulations for variables 

of interest were calculated by SPSS 15.0. 

In the questionnaire, we did not ask the marital status or gender of the respondents [9]. 

 

3.2 Knowledge and attitudes of Hungarian and Serbian female university students on the 

menstrual cycle and contraception 

A questionnaire-based survey was conducted among female university students of 

health sciences and other faculties in Hungary, Serbia, and Romania between November 2009 

and January 2011. The study locations were Szeged and Gyula in Hungary, Belgrade and Novi 

Sad in Serbia, and Arad and Iasi in Romania. The analysis of the Romanian data is not part of 

this dissertation. 

The selection of sampling condition and the number of participants to be included in the survey 

were determined by the Department of the Hungarian Central Statistical Office, Szeged, 

Hungary. The total number of female students of each faculty and class were taken into account. 

10% of the female students in Belgrade and Novi Sad, 16% in Arad and Szeged, 9% in Iasi, 

and 50% in Gyula were invited to participate. Prior to the questionnaire-based survey, the deans 

and lecturers of the participating faculties consented to the interview of students before the 

lecture. The studies were performed with the permission of the ethics committee. The 

questionnaire was completed by the students in their native language. The person responsible 

for completing the questionnaires explained the nature of the questionnaire, the background of 

the study, and asked the participating students to voluntarily complete the questionnaire, which 

took approximately 15 minutes. The anonymous questionnaires and signed consent forms were 
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collected in separate boxes. All data were processed by the co-workers of the Department of 

the Hungarian Central Statistical Office, Szeged, Hungary. The questionnaire was validated in 

all three study centers. In Serbia, intelligibility of the questionnaire was pilot tested with the 

involvement of 20–20 female students of health sciences and other faculties, respectively. The 

questionnaire comprised a total of 33 questions concerning reproductive health. The study 

protocol was approved by the local ethics committee of each participating study center. The 

sample consisted of 1466 students: 568 (38.8%) and 898 (61.2%) students from Hungary and 

Serbia, respectively. Participants were analyzed in two groups: students of health sciences and 

students from other faculties. Regarding the Hungarian sample, the number of students of health 

sciences was 277 (18.9%), and the number of students from other faculties was 291 (19.9%). 

The Serbian study population consisted of 408 (27.8%) students of health sciences and 490 

(33.4%) students from other faculties. 

Among the questions included in the questionnaire, we examined the correlation between 

the following: 

- Which days between two menstruations are you the most prone to become pregnant? 

- Do you have any problems with your menstrual cycle? 

- Have you ever been on sick leave because of symptoms related to menstruation? 

- What is your preferred frequency of menstruation? 

- Why would you prefer less menstruation? 

- Can a contraceptive method that interferes with the menstrual cycle be harmful to your 

future fertility? 

- What is your attitude towards hormonal contraceptive pills? 

- What methods of contraception do you use regularly? 

- Would you use a daily, low-dose combined oral contraceptive without a pill-free 

interval to suppress menstruation for as long as you need, knowing that this would not 

have harmful effects? 

The analysis aims to assess the relationship between the following variables: 

- Demographic or background variables: age, country, nature of university studies, 

type of residence, marital status, and data related to the menstrual cycle (period, 

length, complaints, and the use of contraceptives) 

- Knowledge-related variables: necessity of menstruation and determining the most 

fertile period of the menstrual cycle 

- Intention to administer oral contraceptives with the intention to suppress menstrual 

bleeding for a long time 



 
 

 
 

15 

- Attitudes to the preferred frequency of menstruation 

Statistical analyses were performed by using contingency coefficients, correlations 

(Spearman’s correlations), statistical comparisons (two-way ANOVA), and calculations 

were made by SPSS software (© IBM Corporation, Szeged, Hungary). The threshold for 

statistical significance was set at 5% [10].  

 

3.3 Characterization of the maximum non-toxic concentrations of the applied vaginal gels  

3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay was 

performed to calculate the maximum non-toxic concentration of the tested four vaginal gels 

(lubricants: Gel-1, Gel-2, Gel-4; pH restoring gel: Gel-3). The minimum essential medium 

(MEM) with Earle’s salts completed with 10% fetal bovine serum (FBS), 2 mmol/l L-

glutamine, 1× nonessential amino acids, 25 µg/ml gentamicin and 0.5 µg/ml fungizone on HeLa 

cells was complemented with serial 2-fold dilutions of the vaginal gels for each concentration 

(n=3). The initial concentrations of the vaginal gels were 20 w/v%, and further dilutions were 

performed in MEM. After a 24-hour incubation, an MTT assay was performed as described 

earlier [30]. All reagents were purchased from SIGMA (St. Louis, MO, USA), if not indicated 

otherwise.  

 

3.4 Assessment of the impact of vaginal gels on HSV-2 replication by direct qPCR  

A clinical HSV-2 strain isolated in the Department of Medical Microbiology (University 

of Szeged, Szeged, Hungary) was used [31] [29]. HeLa cells (6x104 cells/well) were seeded 

into 96-well plates in 100 µl MEM. The next day, the HeLa cells were infected with HSV-2 

(MOI 0.1) preincubated with a vaginal gel for 1h, at 37oC. After the infection (1h, 37oC, 5% 

CO2), the inoculum was removed and MEM, 10% FBS medium was added. Each gel 

concentration was tested in three parallel wells. 24-hour post infection, the cells were washed 

twice with phosphate buffered saline (PBS) and were subjected to two freeze-thaw cycles in 

100 µl Milli-Q water to extract the viral DNA. 1 µl of the cell lysates were used as templates in 

a direct qPCR as described previously [29]. Statistical comparisons of treated samples vs 

untreated controls (cycle threshold (Ct) values) were performed by Student’s t-test as described 

previously [32].  
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3.5 Measurement of the impact of vaginal gels on the surface tension  

The surface tension measurements of diluted gel solutions were performed on a K100 

MK2 Tensiometer (Krüss Co., Hamburg, Germany) using the Wilhelmy plate method. The 

initial concentration of the gel aqueous dilutions was 1.5 g/l for each samples. The surface 

tension was measured at different concentrations by placing a 40 mL volume of sample solution 

in sample receptacle and diluting it with deionized water from a connected Dosimat 765 

(Metrohm, Herisau, Switzerland) titration stand. The solutions were immersed in a constant 

temperature bath at the desired temperature (25±0.02 °C). During the automatized surface 

tension measurements, the tensiometer and the dosing unit were controlled by using the 

modularly constructed LabDesk™ software. 
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4. Results 

 

4.1 Attitudes of pharmacists regarding over-the-counter emergency contraception in 

South-Eastern Hungary 

Of the 215 questionnaires sent out, 108 were returned, representing a completion rate of 

50.2%. 47 (44.4%) of the 108 responding pharmacists supported the over-the-counter use of 

ECP because they think that it would improve accessibility. 3 other respondents (2.8%) also 

supported over-the-counter access because they believe that there is no significant medical risk 

from its use. 9 respondents (8.5%) agreed with both of these statements in favor of the over-the-

counter use of ECP. 13 of the study participants (12.3%) did not support it since they thought 

there would be abuses related to its use. 18 (17%) of the respondents did not support it because 

they consider that ECP carries a serious medical risk. Of all the pharmacists surveyed, 16 (15%) 

agreed with both of these statements and would not support the over-the-counter use of ECP. 2 

participants did not answer any of these questions (Table 1). 

 

Table 1: Attitude of the providers to over-the-counter (OTC) access of emergency contraception 

pills (ECPs) in the investigated region  
Number of respondents 

Do you support OTC use of the ECPs? (n=108) 
Yes, because the accessibility would be enhanced 47 (44.4%) 
Yes, because there is no significant medical risk to using 
ECP 

 
3 (2.8%) 

Both 9 (8.5%) 
No, because there would be abuse 13 (12.3%) 
No, because ECPs carry a serious medical risk 18 (17%) 
Both 16 (15%) 
Missing answer 2  
Do you agree with the following statements? (n=88) Yes 
OTC use of ECPs would affect moral standards 
regarding sexuality 

 
7 (8 %) 

OTC use would result in more frequent use of ECPs  
31 (35.2%) 

It would increase the risk of sexually transmitted 
infections 

 
6 (6.8%) 

The number of induced abortions could be decreased by 
the use of ECPs 

 
44 (50%) 

 

59 pharmacists (54.6%), more than half of the surveyed population, would support the over-the-

counter access to ECPs. 

88 of the 108 respondents agreed with one of the statements about the over-the-counter ECP use 

in relation to the protection of reproductive health, while 20 participants did not respond. Seven 
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respondents (8%) claimed that using over-the-counter ECPs would affect moral standards. 31 

people (35.2%) believe that over-the-counter access would lead to more frequent use of ECPs. 

6 respondents (6.8%) claimed that over-the-counter access would increase the risk of sexually 

transmitted infections. Half of the study participants, 44 respondents agreed with the statement 

that using ECP could reduce the number of induced abortions [9] (Table 1). 

 

4.2. Knowledge and attitudes of Hungarian and Serbian female university students on the 

menstrual cycle and contraception 

Out of the 1466 volunteer participants in the research, 568 (38.8%) studies in Hungary 

and 898 (61.2%) in Serbia. The ratio of students of health sciences and other faculties was 

48.8% vs 51.2% and 45.4% vs 54.5% in Hungary and Serbia, respectively.  

Based on the obtained results, there was a lower proportion of students of health sciences 

compared to the students from other faculties. 

The answer rates in the questionnaire were amply sufficient for data analysis (ranging from 

94% to 99%). The data relating to missing values are shown in the corresponding analyses. 

The mean age of the voluntarily participating students in the study was 22.2 years (18–28 

years). 

 

4.2.1 Knowledge on the menstrual cycle 

71.5% of the Hungarian students of health sciences gave correct answer to the question 

of the fertile period in the menstrual cycle, whereas among Serbian students, this proportion 

was 86%. Among students of other faculties, 59.8% of the Hungarian respondents and 71.8% 

of Serbian university students selected the correct answer (Table 2). 

Table 2: Distribution of the answers to the question "Which days between two 
menstruations are you the most prone to become pregnant?" (%, n=898) according to 
countries and types of education. 
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 Hungary Serbia 
 
Presumed fertile period 
of the cycle 

Healthsciences 
(n=277) 

Other 
(n=291) 

Health sciences 
(n=408) 

Other 
(n=490) 

At the beginning 8.3 9.6 2.7 4.8 
In the middle 71.5** 59.8 86.0*** 71.8 
At the end 7.2 11.3 3.7*** 12.0 
Whenever 6.9* 13.1 5.9* 9.8 
Missing answer 6.1 6.2 1.7 1.6 
Total 100.0 100.0 100.0 100.0 

Significant difference in study type comparisons within each country: p<0.05, **p<0.01, ***p<0.001. 
As for the right answer ("in the middle"), between-country comparisons showed a significant difference 

(ANOVA F=88.23; p<0.001), whereas Dunnett’s post hoc test showed that pair-wise comparison of the two 

countries proved to be significant. 

 

8.3% of the Hungarian students of health sciences, 2.7% of the Serbian students of health 

sciences, 9.6% of the Hungarian students of other faculties, and 4.8% of the Serbian students 

of other faculties presumed that the fertile period of the cycle was the beginning of the menstrual 

period. 7.2% of the students of health sciences in Hungary and 3.7% of those in Serbia believed 

that the fertile period of the cycle was the end of the menstrual period. This proportion was 

11.3% and 12% among the students of other faculties in Hungary and Serbia, respectively. 6.9% 

and 5.9% of the respondents studying health sciences thought that they could become pregnant 

at any time within a menstrual cycle in Hungary and Serbia, respectively. This ratio was 13.1% 

among Hungarian students of health sciences and 9.8% among those in Serbia (Table 2). 

Significant differences (p <0.01) were also observed between Hungary and Serbia in 

terms of study types. After dichotomization of the answers (1 point for the correct answer and 

0 for the wrong ones), two-way ANOVA was applied to reveal both country- and study-type 

effects. We found that the country of origin had a significant, medium-level role in the response 

pattern (h2=6.3%). However, the type of the study had a significant but small effect (h2=2.5%). 

These two factors proved to be independent of each other (p=0.41 for the interaction). Other 

background variables were likely to have only a limited effect on answers to the question of the 

nature and length of the fertile period. Some of these factors were the type of the permanent 

residence and marital status, with values of 0.4% and 0.3% in Serbia, and 1.9% and 1.6% in 

Hungary, respectively (h2, n=1466). The length of the menstrual periods and spotting between 

two cycles showed even less influence on the answers (Hungary: 0.1% and 0.0%, Serbia: 0.0% 

and 0.3% and Romania: 0.9% and 0.4%; h2, n=1466) (Table 2). 
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4.2.2 The importance of menstruation 

In both Hungary and Serbia, the majority of the university students considered monthly 

menstruation necessary for being healthy. Among the students of health sciences, 73.3% of the 

Hungarian respondents and 69.6% of the Serbian respondents believed that it is necessary to 

have a monthly menstruation. This proportion was 58.5% and 72.5% among students of other 

faculties in Hungary and Serbia, respectively. 8.3% of the Hungarian students of health 

sciences, 4.4% of the Serbian students of health sciences, 19.2% of the Hungarian students of 

other faculties, and 2.2% of the Serbian students of other faculties did not consider regular, 

monthly menstruation necessary. In Hungary, 16.6% of the students of health sciences and 

22.3% of the students of other faculties did not have an opinion on whether monthly 

menstruation is necessary.  In Serbia, 25% of the students of health sciences and 24.7% of the 

students in other faculties had no opinion on this issue as well. 

1.8% of the Hungarian respondents and 1% of the Serbian students among the students of health 

sciences did not answer the question at all. Among the students of other faculties, in the case of 

Hungarian students, there was no missing answer, and 0.6% of the Serbian participants did not 

provide the answer (Table 3). 

Table 3: Attitudes towards menstruation (%, n = 898) 

 Hungary Serbia 
 
Answer options 

Health sciences 
(n=277) 

Other 
(n=291) 

Health sciences 
(n=408) 

Other 
(n=490) 

3(a). "Do you think it is necessary to have a period every month to be healthy?" 
Yes 73.3 58.5 69.6 72.5 
No 8.3 19.2 4.4 2.2 
No opinion 16.6 22.3 25.0 24.7 
Missing answer 1.8 0.0 1.0 0.6 
Total 100.0 100.0 100.0 100.0 
Both the country (contingency coefficient=0.164; p<0.001) and the type of the studies (contingency coefficient=0.049; 
p=0.048) had a significant effect on the answer patterns, respectively. 
3(b). "What is your preferred frequency of menstruation?" 
Once a month 28.5 25.1 27.7 24.1 
3 monthly 31.0 36.1 10.8 12.2 
6 monthly 5.8 8.1 6.8 8.2 
Once a year 10.5 5.2 13.0 13.1 
Never 23.5 24.1 41.2 42.2 
Missing answer 0.7 1.4 0.5 0.2 
Total 100.0 100.0 100.0 100.0 
The country of origin had a significant effect on the answer patterns (contingency coefficient=0.267; p<0.001), 
whereas the type of the study did not (contingency coefficient=0.049; p=0.19). 
3(c) "Would you use a daily, low-dose combined oral contraceptive without a pill-free interval to suppress menstruation for 
as long as you need, knowing that this would not have harmful effects?" 
Yes 37.6 44.4 55.6 60.3 
No  51.6 50.5 20.1 20.8 
On special occasions 5.4 2.4 18.9 11.6 
Missing answer 5.4 2.7 5.4 7.3 
Total 100.0 100.0 100.0 100.0 
The country had a significant effect on the answer patterns (contingency coefficient = 0.245; p<0.001), whereas the type of 
the study did not (contingency coefficient=0.033; p=0.13). 
 

("On special occasions" usually referred to vacation or summer time.) 
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Regarding the frequency of menstruation, 28.5% of the Hungarian students of health sciences 

and 27.7% of the Serbian students of health sciences would prefer having it once a month. This 

proportion was 31% vs 10.8% for once in 3 months, 5.8% vs 6.8% for once in 6 months, 10.5% 

vs 13% for once a year, and 23.5% vs 41.2% for never. The proportion of the preferred 

frequency of menstruation was considered to be 25.1% vs 24.1% for once a month, 36.1 vs 

12.2% for once in 3 months, 8.1% vs 8.2% for once in 6 months, 5.2 vs 13.1% for once a year, 

and 24.1% vs 42.2% for never having menstruation among the Hungarian and Serbian 

respondents, respectively. This question was not answered by 0.7% and 0.5% of students of 

health sciences and 1.4% and 0.2% of students of other faculties in Hungary and Serbia, 

respectively (Table 3). 

There was a question about the interest in a daily, low-dose, hormonal, combined, oral 

contraceptive that does not have a hormone-free interval and that suppresses menstruation for 

as long as desired without any harmful effect. 37.6% of the Hungarian students of health 

sciences, 55.6% of the Serbian students of health sciences, 44.4% of the Hungarian students of 

other faculties, and 60.3% of the Serbian students of other faculties would use this method. In 

case of special occasions (usually vacation or summer period), 5.4% and 18.9% of the students 

of health sciences, whereas 2.4% and 11.6% of the students in other faculties would choose this 

method in Hungary and Serbia, respectively. Among students of health sciences, 51.6% of the 

participant from Hungary and 20.1% of the participants from Serbia would not use 

contraception that suppresses menstruation. This proportion was 50.5% and 20.8% of the 

students of other faculties in Hungary and Serbia, respectively. 5.4% of the students of health 

sciences did not answer this question in either country. Among students of other faculties, 2.7% 

of the Hungarian participants and 7.3% of the Serbian participants did not respond to this 

question [10] (Table 3). 
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4.3 Assessment of anti-HSV-2 activity of commercially available vaginal gels 

 
Figure 1 MTT cell viability assay of HeLa cells incubated with the vaginal gels. Viability of 

the gel-treated cells were compared to the untreated controls. Data are mean +/- SD (n=3). 

Statistical comparisons of cell viabilities (treated vs. untreated control) were performed by 

Student’s t-test. *: P<0.05.  

 

4.3.1 Impact of vaginal gels on the viability of HeLa cells 

In order to exclude the potential HSV-2 replication inhibitory effects of the vaginal gels 

due to the inhibition of the host cell metabolism, we measured HeLa cell viability after 24 hours 

of incubation (Figure 1). Except for Gel-3, no cytotoxicity was observed even at the maximal 

applied concentration of 20 w/v%. Interestingly, for Gel-1, we were even able to detect a 

moderate increase of cell viability at the highest concentration. We treated the 20 w/v% (Gel-

1, Gel-2, Gel-4) and 10 w/v% concentration (Gel-3) as the maximum non-toxic concentrations, 

and used them as the first concentrations for the 1:2 dilution series in subsequent experiments.  
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Figure 2 Assessment of the impact of vaginal gels on HSV-2 replication. HeLa cells were 

infected with HSV-2 preincubated (1h, 37 Co) with 20-2.5 w/v% concentrations of Gel-1, Gel-

2, Gel-4 gels, and 10-1.25 w/v% concentrations of Gel-3. At 24 h post infection, the cells were 

lysed and the HSV-2 DNA concentration was measured by direct qPCR. Statistical comparison 

of HSV-2 replication (Ct values of treated samples vs untreated controls (n=3)) was performed 

by Student’s t-test. *: P<0.05, **: P<0.01 

 

4.3.2 Direct qPCR measurement of the inhibition of HSV-2 replication by vaginal gels 

We applied our recently developed direct qPCR method [29] to assess the impact of 

vaginal gels on HSV-2 replication. We infected HeLa cells with HSV-2 in the presence of serial 

dilutions of the vaginal gels, starting with the maximum non-toxic concentrations (Figure 2). 

Based on their impact on HSV-2 replication, the four tested gels could be divided into two 

groups. Gel-1 and Gel-2 were not able to inhibit HSV-2 replication even at the highest applied 

concentration, where Gel-3 and Gel-4 strongly inhibited HSV-2 replication at the maximum 

applied concentrations. In the case of Gel-3, the HSV-2 replication inhibition was 98.2%, and 

for Gel-4 the replication inhibition was 98.1%. Further dilutions of all the four gels behaved 

similarly: reduced to a lesser amount or slightly increased the replication of HSV-2.  
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Figure 3 Evaluation of the impact of Gel-3 and Gel-4 on HSV-2 replication and the inhibition 

of the HSV-2 induced cytopathic effect. A, HeLa cells were infected with HSV-2 (MOI 6.4-

0.4) preincubated (1h, 37 Co) with 10 w/v% and 20 w/v% concentrations of Gel-3 and Gel-4, 

respectively. At 24 h post infection, the cells were lysed and the HSV-2 DNA concentration 

was measured by direct qPCR (n=3). B, HeLa cells were infected with untreated and Gel-3 and 

Gel-4 treated HSV-2 (MOI 6.4 and MOI 1.6), as described before. HSV-2 cytopathic effect was 

compared to the untreated HeLa cells by light microscopy 24 h post infection.   

 

4.3.3 Evaluation of the impact of Gel-3 and Gel-4 on HSV-2 replication and the inhibition 

of the HSV-2 induced cytopathic effect   

To evaluate whether the antiviral activity of Gel-3 and Gel-4 could be detected against 

different viral loads, we performed experiments with MOIs ranging from 0.4 to 6.4 (Figure 3A). 

Similar to the previous experiments, Gel-3 and Gel-4 had a ~99% inhibitory effect in the 0.4-

6.4 MOI range. In correlation with their significant antiviral activity, Gel-3 and Gel-4 also 

prevented the cytopathic effect of HSV-2 at MOI 6.4 and MOI 1.6 (Figure 3B).   
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Figure 4 Association between the surface tension decreasing effects and the antiviral effects of 

the vaginal gels. A, Surface tension decreasing activity of the tested gels. Surface tension 

decrease was calculated by subtraction of surface tension in the minimum gel concentration and 

surface tension in the maximum gel concentration. Insert shows surface tension decrease by 

Gel-4 as a function of log10 gel concentration. B, Correlation between the surface tension 

decreasing activity and the average HSV-2 replication measured at the maximum gel 

concentration. Pearson correlation coefficient is also shown. 

 

4.3.4 The impact of vaginal gels on surface tension 

To assess the potential detergent activity of the vaginal gels, we measured their surface 

tension decreasing effect. The measured surface tension values of the vaginal gel dilutions were 

plotted against the logarithm of the total concentration at 25±0.02 °C (Figure 4A insert) and the 

difference between surface tensions measured the minimum and maximum gel concentrations 

was calculated. Gel-3 and Gel-4 had the highest surface tension decreasing effect with 18 mN/m 

and 33 mN/m respectively, where Gel-1 and Gel-2 only minimally decreased the surface tension 

(5.9 mN/m and 0.8 mN/m respectively) (Figure 4A). The surface tension decreasing effects 

strongly correlated with the HSV-2 replication inhibitory activity (R2: 0.88) (Figure 4B).  
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5. Discussion 

 

The health-conscious attitude and behavior of young people are important to maintain 

their reproductive health. With primary intervention, it is easier to protect, maintain, or improve 

health at a young age than to manage a disease as it occurs. Shaping health behavior of young 

people is a priority to prompt health-conscious attitude and behavior in adulthood, since raising 

a healthy young generation is a collective interest of the future families and the society. In case 

of young people, the priority areas of health education in reproductive health promotion are the 

following: prevention of unwanted pregnancies, reduction in the number of abortions among 

young people, and prevention of sexually transmitted infections [33]. 

In the process of socialization, family is the primary and most important health educator, but 

later in life, the educational and social institutions also gain importance, which are arenas for 

the so-called secondary socialization. 

In addition to parents, the school environment, the teachers, and the representatives in health 

services have responsibility for health promotion. The efficacy of health promotion is mostly 

defined by the person who provides it and his/her credibility [5]. 

 

5.1 Attitudes of pharmacists regarding over-the-counter emergency contraception in 

South-Eastern Hungary 

Emergency contraception has been used since the 1960s; however, the summary of 

product characteristics differs from that of the oral contraceptives, emphasizing its nature as a 

single emergency solution [34, 35]. 

The Yuzpe regimen of combined contraceptives (ethinyloestradiol 100 µg plus levonorgestrel 

0.5 mg) was first applied in 1974, and it has been approved in several European countries. It 

should be taken within 72 hours after the unprotected intercourse, and the same dose should be 

repeated 12 hours later. This method is no longer in use. In 1988, the results of an international 

clinical trial coordinated by the WHO, in which the Department of Obstetrics and Gynecology 

of the University of Szeged, Hungary also participated, were published in The Lancet. Based on 

this report, the gestagen-only preparation is better tolerated and it is more effective than the 

estrogen-gestagen combination preparation used by Yuzpe. Levonorgestrel-containing 

emergency contraceptive pills are superior to the combined Yuzpe regimen both in terms of 

efficacy and side effects, with less frequent headaches, vomiting, and the risk for possible 

bleeding disorders and thromboembolic complications is also minimized [36]. 



 
 

 
 

27 

In most EU countries, levonorgestrel-containing emergency contraceptive pills are 

available in pharmacies without a prescription. This OTC availability was first introduced in 

France in 1999.  

Emergency contraception (EC) is available without a prescription in Austria, Belgium, Finland, 

France, Greece, Ireland, Lithuania, Latvia since 2003, in Luxemburg and Spain since 2009, 

allows access without age restriction, but purchasing requires a consultation with the 

pharmacist. The prescription requirement for ECP was abolished in Ireland in early 2011.  

ECP is available without a prescription in the following countries: Bulgaria, Cyprus, Czech 

Republic, Denmark, Estonia, Netherlands since 2005, Portugal, Romania, Slovakia, and 

Sweden. In these countries, consultation with the pharmacist is not even required to purchase 

the pill.  

In some countries, there is an age restriction: in the United Kingdom, the Czech Republic and 

Slovenia, it can be purchased from the age of 16 and in Finland (since 2002) from the age of 15 

without prescription if the affected individual consults a pharmacist [37]. 

Based on a European Commission proposal, it can be purchased without a medical prescription 

in 26 of the EU countries and in the United Kingdom since 31 March, 2015. Unlike other EU 

countries, LNG-containing single-dose ECP is not available without a prescription in Hungary. 

Before use, the pharmacist is the last healthcare professional who can provide accurate 

information about the ECPs. Therefore, the knowledge of the pharmacists on emergency 

contraception is particularly important. Thus, we examined the knowledge of the pharmacists 

on ECPs and their attitude toward OTC distribution. 

This study covering three counties can be extrapolated to the whole country except for the 

capital, Budapest. Most respondents were well-informed about the topic. Our findings have 

identified shortcomings and concerns regarding ECPs that even nowadays must be taken into 

account for an effective reproductive health protection. 

Our results support the need for regular updates of information for pharmacists regarding the use of 

emergency contraceptive pills. Accessibility aspects are important since the time factor is essential 

in emergency contraception. Young people need these preparations more often at the weekends and 

on holidays. In such cases, distance can make the access difficult for young people who live in the 

countryside, which can impair the effectiveness of the pill. The method is most effective, >85%, if 

the ‘waiting’ time is <6 hours [38–48].  

Moral, religious, and conservative viewpoints criticizing ECPs are unaware of its mechanism 

of action, since these pills are not harmful to the fetus and do not terminate an established 

pregnancy. Many people identify the onset of life with syngamy and implantation. The 
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emergency contraception acts actually as described by Grimes D as an inhibitor to ovulation 

and it does not prevent the embedding of the fertilized ovum. Accordingly, we can state that its 

function is not equivalent to an abortion pill. We need to dispel the emerging misconceptions 

among both the professionals and the users [49].  

Many people do not use the emergency contraceptive pills, because of the enormous amount 

of inaccurate information about this method. They can thereby seriously damage their 

reproductive health, because applying the pill may prevent an unwanted pregnancy and its 

consequences. 

Not only the prevention of unwanted pregnancies but also the prevention of STIs is 

essential in reproductive health promotion, which should be part of the daily activities of the 

pharmacists. With the liberal availability of emergency contraceptive pills neither the sexual 

activity, nor the number of partnerships among young people has increased. Young people 

supplied with emergency contraceptive pills said that this available contraceptive method did 

not affect the possibility of an unsafe sexual intercourse and their decisions about sexually 

transmitted diseases. Furthermore, according to international studies, liberal access would not 

encourage women to use it too frequently. Even in possession of the drug, its repeated use is 

rare [50].  

In Hungary, despite the unfavorable reproduction rate, the abortion rates among young people are 

not sufficiently diminishing. Knowing the significance of early and late complications, an effort 

should be made to undertake wanted and planned pregnancies. Providing appropriate information 

can encourage young people to consider having a family with more children and to choose 

consciously the date of the first birth. Well-organized training courses are needed to provide up-to-

date information to pharmacists with which they can give reasonable advice in the course of their 

works. The information should cover the benefits, risks, and side effects of ECPs, failure rates, and 

the importance of follow-up. With the adequate knowledge, women can make informed choices 

about their reproductive health. 

Post-graduate education of pharmacist is very important to address their concerns. However, even 

regardless of the OTC distribution, appropriate professional expertise is necessary to give proper 

advice to patients who buy medicine. Therefore, courses that describe all available contraceptive 

methods and STI prevention options should be organized. 

It is important to produce and distribute educational leaflets to pharmacists and users. These 

considerations call for a resolution by the HSOG, the College of Professional Health, and the 

PFHSS on emergency contraception. 

  



 
 

 
 

29 

 

5.2 Knowledge and attitude of Hungarian and Serbian female university students on 

menstrual cycle and contraception. 

Previous surveys of menstrual patterns have shown that women in different European 

countries have similar attitudes to the necessity of menstruation. Around 30% of the 

respondents do not wish to menstruate at all [51–53].  

The nature of university studies influenced the knowledge on the fertile period within a menstrual 

cycle: the proportion of students with appropriate knowledge was higher by 11.7% in Hungary and 

by 14.1% in Serbia among students of health sciences compared to students of other faculties.  Most 

of the students in the two countries believed that a monthly menstrual bleeding is necessary to be 

healthy. Nearly a quarter of the Hungarian students do not wish to menstruate, while this proportion 

was more than 40% in Serbia. The social and cultural differences between Hungary and Serbia play 

an important role in forming the above opinion. The Serbian results can also be explained by the 

fact that respondents came from large cities. 

The menstruation and the symptoms that may accompany it can be a serious health problem. 

Traditional 21/7-day combined oral contraceptive pills only partially alleviate abnormal menstrual 

symptoms; the incidence of premenstrual syndrome (headaches, bloating, mood swings, and breast 

tenderness) can be decreased, and female athletes and women undertaking military services may 

benefit from less frequent menstruation. The knowledge about contraception is inadequate; 

therefore, the use of contraceptives is frequently incomplete, or less effective methods are used, 

which result in a high number of unwanted pregnancies [54, 55].  

On the days of the menstrual bleeding, complaints may arise (dysmenorrhea, impaired 

ability to concentrate) and work- and sport performance may be impaired. From a social, economic, 

and hygienic point of view, the absence of regular monthly bleeding is also preferable. The daily 

low-dose oral contraceptive pill without a hormone-free interval was more acceptable in Serbia than 

in Hungary. Similarly, more Serbian than Hungarian surveyed students would use this long-term 

hormonal contraception under special circumstances (vacation, travel). The choice and acceptance 

of a contraceptive method are influenced by geographical, cultural, and socialization differences. 

Based on our results, it is important to inform Hungarian students about the benefits of extended 

cycle oral contraceptives, which may support the acceptance and the application of the method in 

the future. The benefits of the extended cycle oral contraceptives are fewer menstruations per year, 

reduced costs of hygiene products, less demanding work- and sport performance, and increased 

possibility of sexual activity [56]. 
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The continuous regimen reduces the chance of mistakes (failure to take the pill), thereby increasing 

the contraceptive effect. All of these benefits can significantly improve the quality of life for women 

and economic benefits are also important for both the individual and the society. There are known 

health benefits, namely that symptoms during menstrual bleeding can be alleviated (headaches, 

breast tenderness, bloating, mood swings, dysmenorrhea, anemia, endometriosis-related symptoms, 

and impaired ability to concentrate). These symptoms do not occur monthly but only four times a 

year, and even then, in a milder forms [57]. 

A study by Eke among female adolescents highlighted the need for appropriate sex education [58]. 

Based on the Serbian and Hungarian data, we consider health promotion in the field of reproductive 

health to be relevant here as well. 

During this survey, only the oral combined contraceptive method has been mentioned. From 

a professional point of view, it is important for both countries to know each other’s data and 

favorable practices. It is very important to improve the general knowledge on the fertile period of 

the menstrual cycle: on the one hand, to prevent unwanted pregnancies and on the other hand, to 

provide appropriate information for the planning of wanted pregnancy. Appropriate education of 

the young people is not only important to prevent unwanted pregnancies, but to prevent STIs as 

well. 

The Hungarian Society of Pediatric and Adolescent Gynecology expanded the contraceptive 

opportunities for adolescents with the use of IUD. According to its recommendations, IUDs 

and the hormone-releasing IUS (intrauterine system) can also be inserted in nulliparous women. 

These methods are less user-dependent and the attitude toward their application would also 

need further research. Therefore, new options and other methods of the LARC (Long Acting 

Reversible Contraceptives) have emerged regarding adolescent contraception, which can be 

safe and effective contraceptive methods regarding optimal family planning. 

 

5.3 Assessment of anti-HSV-2 activity of commercially available vaginal gels 

We tested four commercially available vaginal gels to assess their HSV-2 replication 

modulating activity in vitro. Our data showed that the tested gels either had an approximately 

neutral effect (Gel-1, Gel-2) or strong inhibitory effect (Gel-3, Gel-4) at the highest tested 

concentration (10-20 w/v%). Since for Gel-3 and Gel-4, the tested 10-20 w/v% concentrations 

mean in effect a 5-10 fold dilution, and considering that the volume of vaginal fluid and sperm 

lies in the 1-3 ml range [59] [60], one may expect that in vivo these gels can achieve 10-20 

w/v% or higher concentrations and have significant antiviral activity. As during the 

symptomatic infection the sexual activity is likely to be discontinued, HSV-2 transmission via 
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shedding during the asymptomatic periods and in the very early phase of symptomatic 

infections is probably more frequent.  Daily testing of HSV-2 seropositive  individuals revealed 

that asymptomatic HSV-2 shedding occurred in 2-3.8 % of the days [61] [62], indicating that 

asymptomatic HSV-2 shedding is a relatively frequent event. Schiffer et al. have described that 

for 14685 swab samples, 18% were HSV-2 positive (>150 DNA copies/ml), and close to 90% 

of the samples contained more than 104 DNA copies/ml [63]. Since the median HSV-2 load was 

104.8 DNA copies/ml [63] and the threshold of HSV-2 transmission was calculated previously 

as >104 infectious unit (IFU) [64], even a low level HSV-2 load decrease could be significant 

in preventing the transmission. Gel-3 and Gel-4 were able to cause ~2 logs decrease in  HSV-2 

IFU and were effective at least at 6.4 MOIs (~400.000 IFUs), therefore, these gels might lower 

the risk of transmission, despite the fact that they were not designed for prevention. Altogether, 

these results highlight the importance of the evaluation of commercially available vaginal gels/ 

lubricants for their possible anti-HSV-2 activity before investigating their role in the prevention 

of HSV-2 transmission [65].  

As the commercially available gels generally contain several ingredients in unknown 

concentrations, the exact sources of the cumulative inhibitory activity are not known. As an 

example, a potentially antimicrobial unique component of Gel-4 gel was the “citrus aroma”. It 

was described previously, that citrusinine-I, an alkaloid isolated from the citrus plant Rutaceae 

displayed antiviral activity against HSV-1 and HSV-2 [66]. Among the physicochemical 

attributes of the vaginal gels, one is their hydrophilic, hydrophobic or amphipathic nature. 

Amphipathic gel components can behave as surfactants, providing a detergent-like activity for 

the gels. HSV-2 is an enveloped virus, hence the detergent activity could destabilize the viral 

membrane and decrease viral infectivity [67]. We measured the surface tension decreasing 

activity of the gels which correlates with their detergent-like activity. Gel-3 and Gel-4 showed 

a marked detergent-like activity, where Gel-1 and Gel-2 had a negligible effect. Our results also 

showed that the detergent-like activity and the in vitro antiviral activity of the gels were strongly 

correlated, a finding that may be used in future gel developments.   

A limitation of our study is that we did not investigate the in vivo antiviral effects of the 

gels. Previous data show that in vivo a marked detergent-like activity may actually increase 

HSV-2 susceptibility. In a mouse model of HSV-2 infection, all the five intravaginally applied 

detergent containing gels increased HSV-2 susceptibility [68]. This effect was likely due to the 

in vivo detergent cytotoxicity, which led to injury and shedding of the epithelial cells from the 

upper layers of the mucosa. It is possible that there is an optimal detergent concentration where 

the viral membrane is destabilized, but the epithelial layer of the cervix remains intact. 
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Regarding the selective toxicity, two of the four tested gels showed significant anti-HSV-2 

activity but had no impact on the viability of the host cells in the 1:5 and 1:10 dilutions (20 

w/v% and 10 w/v%). However there is room for further development, e.g. Gel-3 showed anti-

HSV-2 activity only in its first non-toxic concentration.   

In conclusion, our experiments revealed that there are substantial differences among 

commercially available vaginal gels regarding their anti-HSV-2 activity. From the tested four 

gels we found two with a significant antiviral activity, suggesting that these gels might be able 

to decrease the frequency of HSV-2 transmission. Further experiments are needed to evaluate 

their overall effect on HSV-2 infectivity in vivo.  

 

5.4 The role of peer education in health promotion based on our results 

The Youth Department of Pro Familia Hungarian Scientific Society in Békés County is 

committed to spread family-friendly attitude through contemporary education, especially in the 

field of reproductive health.  Students of health sciences in higher education and young people 

starting their career can also be involved in the prevention activities. In our city, Gyula, students of 

the Faculty of Health and Social Sciences of Gál Ferenc College have been preparing young people 

for optimal family life with a series of lectures in the form of contemporary education for many 

years. 

Peer education is now a widespread and popular form of education in Hungary. Peer education 

as a pedagogical method in the field of health promotion gained prominence in the second half 

of the twentieth century. As individual responsibility for health promotion has become more 

prominent, peer health promotion programs have also come into focus. The Peer Educator 

Program has been operating in Los Angeles since 1988. In the past three decades, peer educators 

have been trained for several health education programs. They perform health promotion 

activities for people in the same age group. 

There is a need in Hungary and other countries to develop school programs that can 

create a helpful and supportive school environment. Therefore, it is important that in the 

teaching–learning process, which involves peer educators, a large emphasis is placed on 

personal development. The effects of the peer group on personal development are the following: 

evolving skills for cooperation and empathy, enhancing social performance, experiencing 

emotional support, and learning group roles [69]. 

The Diczfalusy Foundation and the PFHSS, in collaboration with several civil, ecclesiastical, 

municipal, and governmental organizations have launched the Demography and Health Policy 

conference series. During a series of lectures in the field of reproductive health promotion, high 
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school biology teachers have been educated in several locations and countries in the recent 

years. Békéscsaba and Kecskemét were among the venues of the conference series, where 

specialists and researchers gave lectures to the interested teachers on the following topics: the 

concept of reproductive health and its relation to the demographic situation, the role of sexually 

transmitted diseases (STD) in the development of infertility, contraception, maintaining 

reproductive capacity until childbirth, and preventing abortion. As a continuation of the lecture 

series, we laid the foundations of peer education in Serbia, Zenta, based on the “teaching of the 

teachers” method, covering topics similar to above ones [70]. 

The fundamental goals of the peer educational- and support program are the following: 

improving knowledge of the young people on health and healthy lifestyle, shaping health 

awareness, health promotion, and facilitating the activities of those involved in school health 

education. 

Peer educators are young people with a helping attitude, who identify themselves with the 

situation of their contemporaries (peers) and try to help from an ancillary role. In many cases, 

they can be a link between students and professional supporters (doctors, nurses, and 

psychologists). 

The aims of peer education in the field of reproductive health promotion are the following [33]: 

- lifestyle, shaping lifestyle during puberty, 

- sex education, 

- strengthening moral values, 

- increasing responsibility, 

- dealing with relationship problems, 

- improving knowledge on contraception, 

- and the prevention of STDs and abortion. 

Nowadays, young people, in many cases, put the family in the background, postpone starting a 

family, and this delay prevents the birth of more children. Our lecturers strongly focus on 

describing and emphasizing the objectives of positive family planning. The most important 

aims of positive family planning are the following: protecting wanted pregnancies, preventing 

complications, congenital anomalies, and preterm birth. It should be highlighted that lifestyle 

risk factors and diseases, which can result from the lifestyle of young people, can be 

predisposing factors even before conception. Young people at the beginning of their 

reproductive years should be made aware of how to choose the appropriate method of 

contraception, how to use it, and how to apply the emergency contraceptive pill in case of an 

emergency. The knowledge of young people on fertility and the selection of the appropriate 
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contraceptive method strongly contribute to the prevention of unwanted pregnancies. A very 

important part of the sex education is to make young people familiar with the mentsrual cycle, 

including the fertile period; thus, protection during sexual intercourse could be more efficient 

and young people could be more prepared for the planned conception. Frequent sexual activity 

increases the chance of unwanted pregnancies and STIs. Therefore, the WHO and the IPPF 

(International Planned Parenthood Federation) recommend the concurrent use of low-dose 

hormonal contraceptive pills and condoms for the prevention of both unwanted pregnancies and 

sexually transmitted infections. 

The importance of visits to the gynecologist for examination and screening should be 

emphasized even in this age group.  

During peer education, the lecturer provides adolescents with professionally grounded and 

practical information. Beyond providing information, they also aim to demonstrate appropriate 

attitudes and behaviour with personal credibility.  

The popularity of lecturers mainly arises from the informal and relaxed atmosphere created by 

the lecturers. They talk openly about any taboo topic in plain language, answer any question 

honestly, and dispel doubts and misconceptions. They provide young people with knowledge 

that can be used and applied in practice. The attitude of students towards a person close to their 

age is more relaxed. They ask sensitive questions more freely, since lecturers deal with similar 

life situations, and they know the everyday life, problems, fears, and anxieties of young people.  

We know that being young is not simple. In addition to physical maturity, spiritual maturity is 

also very important.Based on our experience, it can be concluded that the knowledge of young 

people is extensive, but in many cases it is superficial, inaccurate, and its quality is lower than 

expected at their age. Their knowledge and behavior are not in line with each other. 

The work of peer educators is continuously coordinated by the mentors working in higher 

education. They help their training and preparation, and they support them in the efficient 

execution of practical lessons. In addition to the acquisition of professional knowledge, it is 

important to continuously improve performance and communication skills. Peer education is a 

channel through which, if it is properly conducted, attitudes of the students can be shaped. 

This form of education can effectively complement the health promotion in schools, 

especially in the areas of reproductive health, as these topics are taboo topics in many families 

even nowadays, and some teachers are reluctant to talk about these issues. In this way, young 

people are motivated to lead a healthy lifestyle, to pay attention to their way of life, and to 

ensure that also their reproductive health is preserved by health-conscious thinking. It is 

necessary to teach young people to make responsible decisions about promoting their 
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reproductive health and that requires appropriate behavior and a sense of responsibility. In this 

way, later in their life, they can become mature-minded adults, who are able to take care of 

others [33]. 

  



 
 

 
 

36 

6. New findings 

 

- Our study was the first to examine the availability of ECPs in Hungary and their 

appropriate use in Békés County representing the national scenario, as well as the 

attitude of pharmacists playing a key role in dispensing emergency contraceptives. 

- There are professional shortcomings in the use of emergency contraceptives, and thus, 

postgraduate education is required also for pharmacists.  

- Our study was among the first ones to examine the knowledge of university students on 

the fertile period of the menstrual cycle being important both concerning contraception 

and the planned conception. 

- Adequate knowledge of the menstrual cycle and the fertile period is an important 

element of sex education. This could enhance the protection for sexual encounters more 

effectively and make young people more prepared for a wanted pregnancy. 

- For the long-term preservation of reproductive health in young people, peer education 

can be effectively used as a novel method of health education. This educational method 

was first used in Békés County, and the experience gained is favorable. 

- Based on our experience, this model was implemented in Serbia as well with the help 

of the Serbian colleagues. It resulted in a professional cooperation at regional level. 

- There are large differences between commercially available gels in terms of anti-HSV-

2 effect. 

- Two of the four gels tested had significant anti-HSV-2 activity, whereas the other two 

gels did not affect viral replication in high concentrations. 

- Gels with antiviral activity were also able to inhibit the replication of large amounts of 

HSV-2 and the cytopathic effect of the virus. 

- The anti HSV-2 effect of the gels correlated with their detergent activity. 

 

  



 
 

 
 

37 

7. Summary 

 

Nowadays, preserving reproductive health is of paramount importance, especially for 

young people. Living conditions and lifestyle habits of young people have changed 

significantly. Their sexual activity begins at an earlier age, and their sex life is more active. 

However, they are not well informed, and their behavior is not responsive in many cases. 

The two most common unintended consequences of sexual activity at young age are the 

development of sexually transmitted infections and unwanted pregnancies. On that basis, the 

priority areas of the reproductive health protection of minors should be these. 

Therefore, we aimed to assess the knowledge of factors affecting and influencing reproductive 

health among young people and healthcare workers, and the efficacy of intimate products that 

affect the incidence of STIs. 

In our studies, we evaluated the availability and adequate application of ECPs in Békés County, 

the underexamined knowledge and the attitudes of the pharmaceutical society that plays a key 

role in the prescription-only contraceptive service, and comparing them to the European 

practice. 

Based on our results, there are professional shortcomings in the use of emergency 

contraceptives, and thus, postgraduate education is required also for pharmacists. 

The chance of preventing unwanted pregnancies depends largely on the knowledge on fertility 

and the selection of the appropriate method of contraception of the affected individuals, women 

of reproductive age and especially young people. Therefore, we surveyed the knowledge and 

the attitudes of female university students in Hungary and Serbia about the menstrual cycle and 

contraception.  

We analyzed the survey data and found that students of health sciences have a broader 

knowledge about both contraception and the female menstrual cycle than students studying at 

other faculties in both countries. Nearly a quarter of the surveyed Hungarian students do not 

want to have menstruation, whereas this proportion is more than 40% in Serbia. The social and 

cultural differences between Hungary and Serbia play an important role in shaping this opinion. 

The Serbian results can also be explained by the fact that the respondents live in large cities. 

The acceptance of long-acting hormonal contraceptive pills is higher in Serbia compared to the 

Hungarian results. The knowledge on the fertile period in the menstrual cycle is incomplete 

among Hungarian students, which determines future education and further training. 

In addition to the prevention of unwanted pregnancies, protection against STIs in young people 

is also of cardinal importance in the protection of reproductive health. The dangers of an 
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unprotected sexual intercourse can be enhanced by the use of vaginal lubricating gels, which is 

part of the sexual behavior of young people. Therefore, we evaluated the impact of lubrication 

gels used during sexual intercourse on the replication of one of the most common sexually 

transmitted viral infections, herpes simplex virus-2 (HSV-2). There are substantial differences 

among commercially available vaginal gels regarding their anti-HSV-2 activity. Two of the 

four tested gels had significant anti-HSV-2 activity, whereas the other two gels did not affect 

viral replication at high concentrations. 

The protection against STIs is also an important task in preserving the reproductive health of 

young people, and the results of the research about HSV are related to it. Based on these results, 

the possibility of STI transmission may be enhanced by intimate products assessed in the study.  

Therefore, it is especially necessary to recommend the use of condom during sexual intercourse 

for young people. 

It is essential for young people at the beginning of their reproductive years to select the 

appropriate contraceptive method, to use it adequately, and to know how to use an emergency 

contraceptive pill in case of an emergency. Well-organized training courses are needed to keep 

pharmacists knowledge up to date with which they can give reasonable advice during the course 

of their work. The information should cover the benefits, risks, and side effects of ECPs, failure 

rates, and the importance of follow-up after its use. With the adequate knowledge, women can 

make informed choices about their reproductive health. In most cases, the extended cycle 

hormonal contraceptive pill regimen is as effective as the monthly regimen.  

Shaping health behavior of young people is essential for health-conscious thinking and action 

in adulthood, since raising a healthy young generation is a collective interest of the families and 

the society. 

The long-term improvement of the demographic situation can only be achieved through well-

trained healthcare professionals and conscious young people who take care of their 

reproductive health. Restitution of impaired reproductive health is not always possible, and its 

correction has significant costs, which is a serious economic burden for the individual and the 

society. 

Our surveys also point out that the knowledge of young people is broad. Nonetheless, 

it is superficial, inaccurate, and its quality is lower than expected at their age in many cases. 

Their knowledge and behavior are not in line with each other. Nowadays, peer education is 

already a popular form of education in Hungary, which can effectively complement health 

promotion in schools, especially in the topics related to the reproductive health. In this field, 

we took the initiative in the introduction of peer education in Békés County and Vojvodina. 
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A B S T R A C T Objectives In Hungary, the one-dose levonorgestrel-only emergency contraception pill

(ECP) is available only with prescription. There is a perceived need among both doctors and

women to introduce ECP over-the-counter (OTC). The aim of this study was to gain

information – which, as in most geographical areas, was lacking so far – on the knowledge

and attitude of pharmacists relating to OTC use of ECP in South-Eastern Hungary.

Methods A questionnaire survey with 22 questions was conducted among the members of

the Chamber of Pharmacists in the three-county area.

Results Completed questionnaires were returned by 108 pharmacists. The vast majority

(97%) of the respondents were aware of the dosing schedule of the available ECP. Nearly

three quarters (73.4%) of the pharmacists estimated the effectiveness of ECP to be 80%.

However, the knowledge around side effects, mode of action and effect on the menstrual

cycle varied. Fifty-five per cent of the pharmacists would prefer OTC distribution of ECP.

Conclusions This is the first study in Hungary about knowledge and awareness of phar-

macists regarding ECP. Most respondents were reasonably informed but further training

courses for pharmacists are recommended before introducing OTC access to ECP in Hungary.
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I N T R O D U C T I O N

Emergency contraception (EC) is an effective method

for the prevention of unintended pregnancy after

unprotected sexual intercourse (UPSI) or after a

recognised contraceptive failure. The availability of

emergency contraceptive pills (ECPs) differs through-

out Europe: in drugstores without a prescription
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(e.g., Norway), in pharmacies without a prescription

(e.g., Belgium, Denmark, France, Latvia, United

Kingdom, Serbia, Sweden and Switzerland), and in

pharmacies with a prescription (e.g., Hungary, Italy

and Romania). According to the World Health

Organisation (WHO) guidelines, taking ECPs has

more benefits than risks. The only contraindication

known is a confirmed pregnancy, though there is no

identified harm to the woman, the course of her

pregnancy, or the fetus if ECPs are accidentally used1.

At the time our study was carried out, the only ECP

available in Hungary was the progestin-only one-dose

1.5 mg levonorgestrel (LNG) tablet not subsidised by

the National Health Insurance Fund. It was only

available with a doctor’s prescription and often

obtained from a busy gynaecologist on call for the

emergency room. The accessibility and correct use of

ECP in Hungary are not yet assured as, depending on

the circumstances, the time between UPSI and EC use

can lengthen to the point that efficacy is decreased.

Indeed, it is the infrastructure that determines whether

a woman obtains the prescription and the drug within

the acceptable time interval, or without any additional

charges. In some cases, she may not get the pill at all.

Under these circumstances, the woman’s right to

access ECPs is denied.

In this paper, ECP refers exclusively to the

progestin-only method.

In Hungary, a one-dose ECP is more expensive

than regular oral contraceptives (one dose of ECP

costs the same as a three-month packet of oral

contraceptives), whereas ECPs are free for teenagers

in some countries (Belgium, France and Sweden) and

all contraception is free in the United Kingdom (UK).

The OTC use of ECP has advantages and

disadvantages. Free and easy access to EC in both

rural and urban regions is fundamental for women’s

sexual and reproductive health rights. Advance

provision of the ECP enables it to be taken sooner

after UPSI, which is thought to enhance effective-

ness2. Yet, OTC access reduces contact between the

woman and a specialist; therefore the level of

awareness and preparedness of pharmacists is vital to

enable correct and comprehensive information at the

time of that access. Certain concerns (e.g., an increase

of sexual risk behaviour; preferring EC to regular OC)

are hypothetical.

In the surveyed area, the structure of the pharmacy

staff varies with the size of the community: there are

one-pharmacist businesses in small villages, while in

towns and cities the staff is employed as a member of a

network. The Chamber of Hungarian Pharmacists, as

an authority, monitors the professional adequacy and

qualification of pharmacists. It is not compulsory for a

pharmacist to be a member and only around half of the

pharmacists are members. Our target population was

restricted to members of the Chamber.

The aim of this study was to gain information on

the knowledge and attitudes of pharmacists concern-

ing the OTC use of EC in the South-Eastern region of

Hungary.

M E T H O D S

A questionnaire survey was conducted among phar-

macists in the South-Eastern region of Hungary

between May and July 2009. The region consists of

three counties: Bacs-Kiskun, Bekes and Csongrad

County, and is typical of the country overall, with the

exception of the capital, Budapest (Table 1). This part

of the country is characterised by agriculture, educa-

tion and light industry; it includes many villages (up to

5,000 inhabitants), several towns of various sizes

(between 5,000 and 100,000) and two larger cities

(with a population of over 100,000 inhabitants),

Kecskemet and Szeged.

The self-administered questionnaire with 22 simple

and multiple choice questions was reviewed by a

senior staff member of the Central Pharmacy of the

University of Szeged (employed by the Department of

Obstetrics and Gynaecology) and no changes were

suggested. Amongst the questions, the respondents

were asked to record their degree of certainty with

regard to seven possible modes of action of EC. The

questionnaires were sent out to 215 members of the

Table 1 Demographic data of the three counties studied

Bacs-

Kiskun

Counties

Bekes Csongrad

Area (km2) 8,445 5,631 4,262

Population (no. of

inhabitants)

533,710 376,657 424,139

Number of

communities (total)

119 75 60

Number of towns 21 19 9

Number of villages 98 56 51

Pharmacists’ knowledge about EC in Hungary Sz}ucs et al.
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Chamber by post and there was a one-month response

deadline. Pharmacists implicitly agreed to participate

by returning the questionnaires. Questions on gender

and marital status were not included.

The questionnaires were administered in Excel and

frequencies and cross-tabulations were calculated for

variables of interest by means of the SPSS 15.0

programme.

R E S U L T S

One hundred and eight pharmacists returned com-

pleted questionnaires. The response rate was 50.2%.

According to the 108 completed questionnaires, 28%

of the responding pharmacists worked in rural, and

70% in urban pharmacies (2% did not answer this

question). Thirty of the pharmacies were in villages,

12 in towns and 64 in cities.

Over a third (38; 35%) of the respondents sold ECPs

at least once a week. Nearly the same proportion (39;

36%) sold this product between one and three times a

month. The rest sold it less often. In village pharmacies

it was sold less often than in town or city premises.

Table 2 details the responses with regard to time

limits for taking the ECP and effects of the latter on

menstruation. Knowledge of pharmacists of commu-

nities of different sizes about these matters did not

significantly differ (p4 0.05).

Most (85%) pharmacists were quite certain that

inhibition of implantation was a mode of action

whereas only 38% mentioned inhibition of ovulation –

the most accepted theory according to the latest

studies. However, 40–50% of the respondents did not

grade their degree of certainty with regard to the other

possible modes of actions. There was neither the

option of responding ‘don’t know’ nor one for a free

hand response. Of those who did grade the degree of

certainty of the opinions they expressed, 43% thought

the ECP induces withdrawal bleeding; 30% that it

inhibits fertilisation, and 14% that it immobilises

sperms.

Nearly all (105; 97%) pharmacists were aware

that levonorgestrel is the active agent of the only

available ECP. The effectiveness of the ECP was

estimated to be 80% by nearly three quarters (73.4%)

of the participants. The rest thought it was either

more effective (24.7%) or less effective (1.9%).

Seventeen pharmacists (15.7%) considered that the

ECP has a teratogenic effect, while four of them

believed that it prevents sexually transmitted infec-

tions (STIs).

When asked to list the most frequent indications for

EC use the pharmacists mentioned unprotected sexual

intercourse (90%) and failure of a barrier method

(77%). Failure of oral contraception was considered

less frequently (28%) as was sexual assault (18%)

although EC use was considered vital when it did

occur. Rare indications mentioned were failure of

natural contraceptive methods (18.5%); miscalculation

of the menstrual cycle (7.5%), or removal (7.5%) or

expulsion (10%) of the intrauterine device (IUD). The

main side effects were reported to be nausea (60%),

bleeding disorders (50%) and headache (45%).

OTC access to ECPs was supported by 59 (56%) of

the pharmacists as they felt this improves accessibility

to the pills and there is no significant medical risk from

using EC. The distribution of supporters and non

supporters varied by location; two-thirds of village

pharmacists were in favour of OTC use as compared

to only 42% and 53% of the town/city pharmacists

(Table 3).

There was a significant difference between the

respondents of villages and towns regarding the exp-

lanation of their support of ECPs OTC use (p5 0.05,

Chi-square test); pharmacists in villages thought it was

more complicated for women to obtain ECPs than in

towns.

Table 2 Pharmacists’ knowledge of emergency
contraception

No. of respondents

Knowledge of the time window for taking ECP after UPSI

(n¼ 108)

Up to 24 hours 2 (1.8%)

Up to 48 hours 2 (1.8%)

Up to 72 hours 97 (89.8%)

Up to 120 hours 7 (6.5%)

Effects of the ECP on subsequent menstruation (n¼ 105)

No effects on menstruation 17 (16.2%)

A delay of 4–5 days 36 (34.3%)

A delay of 4–5 days and/or

an advance of 5–7 days

25 (23.8%)

An advance of 5–7 days 15 (14.2%)

One day after taking the ECP 12 (11.4%)

ECP: emergency contraceptive pill; UPSI: unprotected
sexual intercourse
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No significant correlations were found between the

rate of dispensing and support, and the rate of dis-

pensing and the level of accurate knowledge. Table 4

shows the different attitudes towards OTC of the

respondents.

D I S C U S S I O N

Only a few studies in the literature have addressed the

knowledge and awareness of pharmacists regarding

EC3–7. The survey was conducted with the aim of

gaining information on the knowledge and attitudes of

pharmacists in Hungary, where single-dose LNG-only

EC is not available OTC, in contrast with many EU

countries.

Our study has its limitations as it is restricted to

three counties in South-Eastern Hungary, and we had

responses from around a quarter of all pharmacists in

the area, but we believe that the findings can be

extrapolated to the whole of the country, with the

exception of the capital, Budapest. Most responding

pharmacists proved to be adequately informed con-

cerning most of the matters addressed, although the

results did reveal the existence of gaps in the

knowledge and concerns relating to ECP; these

should be considered and revisited.

Properly informed patients require properly in-

formed pharmacists. Within this context, the impor-

tance of the adequate preparedness and knowledge of

pharmacists regarding available EC methods cannot be

overemphasised, because ignorance regarding the

features of a contraceptive method can have con-

sequences, as proven by those respondents who

believed that ECPs protect against STIs. Such

inadequate knowledge indicates that women should

be better counselled with regard to future contra-

ception and advised that ECPs do not protect

against STIs.

The present survey indicates that, at least in certain

areas, knowledge concerning ECP among Hungarian

pharmacists is still inadequate. Participants in our study

knew that ECPs should be taken within 72 hours of

UPSI, even though they can still exert some effect on

days 4 and 58. They were more aware of the correct

administration than those interviewed in two studies

in Turkey9,10. But, with regard to the mechanism of

action, only 38% of the respondents considered

inhibition of ovulation to be the main mode of

action. This is in contrast with recent data that have

convincingly shown that, when given during the first

half of the cycle, the LNG-ECP prevents or postpones

ovulation by delaying the LH surge11. South African

Table 3 Distribution by location of pharmacists in favour
of and not in favour of the over-the-counter sale of the
emergency contraception pill (n¼ 106)

In favour

In villages 19% (20)

In towns 5% (5)

In cities 32% (34)

Total supporters 56% (59)

Not in favour

In villages 9% (10)

In towns 7% (7)

In cities 28% (30)

Total non supporters 44% (47)

Table 4 Attitude of the providers to over-the-counter
(OTC) access of emergency contraception pills (ECPs) in
the investigated region

No. of

respondents

Do you support OTC use of the ECP? (n¼ 106)

Yes, because the accessibility

is enhanced

47 (44.3%)

Yes, because there is no significant

medical risk to using ECP

3 (2.8%)

Both 9 (8.5%)

No, as there would be abuse 13 (12.3%)

No, as ECPs carry a serious

medical risk

18 (17%)

Both 16 (15%)

No answer given 2

Do you agree with the following

statements? (n¼ 88)

Yes

OTC use of ECPs would affect

moral standards

2 (2.3%)

OTC use would weaken sexual

morality

5 (5.7%)

OTC use would result in more

frequent use of ECPs

31 (35.2%)

It would increase the risk of

sexually transmitted infections

6 (6.8%)

The number of induced abortions could

be decreased by the use of ECPs

44 (50%)

No answer given 20
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pharmacists showed better knowledge on the mode of

action than those in our survey6.

The effectiveness of ECPs was estimated to be 80%

by nearly three quarters (73.4%) of those responding,

while one-third of pharmacists in a survey in South

Africa considered that the effectiveness was 50–100%6,

and family-planning providers in Turkey estimated the

effectiveness to be 75% or less10.

Proper counselling of women about how to use EC

includes information on timing of the next menses.

Most pharmacists in our study (74%) correctly answered

the question concerning the effect of ECPs on the

subsequent menstrual period, namely, that it usually

occurs within one week either way of the expected

time12,13 (only 1% did not respond at all). The earlier

menstruation occurs, the earlier a woman can initiate an

ongoing contraceptive method, and the earlier she can

be reassured. In Hungary it is recommended, for a

woman taking ECP, to start an ongoing contraceptive

method at the time of her subsequent menstruation. In

other countries it is recommended to initiate the chosen

method as soon as possible and usually at the time of

taking EC. This is known as ‘Quick Start’. Inserting an

intrauterine device (IUD) for EC is practised in many

countries and has the advantage of greater effectiveness

and providing long-term contraception14, though in

Hungary its use for EC is very limited. Unfortunately,

and despite the WHO endorsing it1, insertion of an

IUD for nulliparous women is not recommended in our

country – although it is not forbidden – by the College

of Obstetrics and Gynaecology. Recently published data

suggest that there is evidence that increased use of IUDs

could reduce repeat pregnancy and abortion rates15.

The pharmacists in the investigated area believe that

nausea and headache are the most frequent side effects

of EC use; this finding is in agreement with that in

similar surveys carried out in South Africa6 and in

Turkey9. Actually, the regimen consisting of LNG

administered alone is more effective, and associated

with less side effects (nausea and vomiting12) than the

Yuzpe regimen, which it has gradually replaced16,17.

The most frequent side effect of LNG-ECPs is

irregular bleeding, while mood changes, headaches

and lowered sex drive occur less often.

Most pharmacists believed that ECPs have no effect

on the pre-embryo while, on the other hand, some

thought that ECPs can be teratogenic. The only

contraindication to the use of EC is a confirmed

pregnancy, as the method will then be ineffective1.

However, it must be stressed that the course of a

pregnancy will not be affected by the use of EC,

which will not harm the fetus either16. The fact that

our pharmacists are not well-informed in this respect

emphasises the importance of adequate education at

both under- and post-graduate levels.

It is possible that pharmacists in villages envisage

more problems for local women to access EC and this

can explain the difference between the number of

supporters and non-supporters of ECP OTC use in

villages and towns/cities.

OTC access to ECPs in Hungary should be viewed

as a positive step which could be achieved by a decision

of the authorities. Well-organised courses for pharma-

cists are recommended before Hungary authorises this

means of access. Indeed, the lack of contact with a

doctor before EC use is a disadvantage of OTC

availability. At present doctors are better informed with

regard to contraception and EC than pharmacists,

though whether every woman receives much counsel-

ling especially when accessing it from a busy

gynaecologist in the emergency room has not been

studied. Anecdotally it seems that the better informed

pharmacists do give reasonable advice. If it becomes

available OTC, women must be able to rely on the

knowledge of the pharmacists, which in this context

acquires paramount importance. Some of the respon-

dents in this study had concerns (similar to those

encountered by Mandiracioglu et al.18) that ECPs would

be used instead of other contraceptive methods.

However, OTC use of ECPs has neither augmented

the use of ECPs nor changed the patterns of their use,

nor has it diminished the use of reliable methods of

contraception in the United Kingdom19. Also other

studies revealed no differences in use of regular contra-

ception; moreover, in some cases the number of sexually

active women using no contraceptive method showed a

slight decrease during follow-up2. On the other hand,

contrary to previously mentioned researches, Raymond

et al. found an increase in unprotected sex when access to

ECPs increased20 though they advise that the findings be

interpreted with caution.

ECP represents a safe and effective method of

prevention of an unwanted pregnancy after UPSI, or

in the event of contraceptive failure. For this reason,

easy access to ECPs is fundamental if women are to

exercise their sexual and reproductive health rights.

We believe that, in countries where the OTC

availability of ECPs is not permitted, these rights are
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not fully satisfied. We therefore agree with the

recommendation of the International Planned Parent-

hood Federation that ECPs be made available OTC.

Information about and access to ECPs for women can

reduce the occurrence of unwanted pregnancy after a

recognised risk. The risks and benefits of EC,

including potential side effects, failure rates and the

required follow-up, should be discussed to help

women make informed choices concerning their

reproductive health21.

The present survey provided an opportunity to

identify substantial topics upon which post-graduate

courses for pharmacists should focus. As EC-OTC use

requires well-informed pharmacists to provide women

with adequate counselling, the training of the

providers is vital. Gynaecologists with the necessary

know-how should therefore guarantee professional

and scientific support for these training courses,

ensuring that updated and correct information is

provided. The proposed courses should also cover all

available contraceptive methods and the prevention of

STIs, thus enabling pharmacists to properly counsel

women requesting OTC ECPs on how and where to

seek future contraception. Leaflets should be prepared

for this purpose and distributed by pharmacists to

customers.

In the light of the results obtained, we advocate

OTC access to the ECP in Hungary and have so

indicated to the Hungarian College of Obstetricians

and Gynaecologists and to the Hungarian Pro Familia

Society. We are convinced that OTC availability and

adequately informed providers can have a positive

effect on the sexual and reproductive health of

Hungarian women.
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Knowledge and attitudes of female university students on menstrual cycle and
contraception
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ABSTRACT
Socioeconomic changes, as well as the development of new contraceptive modalities may influence
women’s preferences in the selection of a method of contraception. The aim of this study was to evalu-
ate the knowledge, opinions and attitudes of female university students regarding the menstrual cycle,
sexual health and contraception. A questionnaire-based survey was conducted among 2572 female uni-
versity students in Hungary, Romania and Serbia, between November 2009 and January 2011. A higher
proportion of students of health sciences than students of other faculties had appropriate knowledge
of the fertile period within a menstrual cycle: 86.0%, 71.5% (p¼ .02) and 61.1% vs. 71.9% (p< .001),
59.8% and 43.2% (p< .001) in Hungary, Romania and Serbia, respectively. Overall, more than 69% of
the female university students believed in the need for monthly menstruation in order to be healthy;
however, merely 30 to 40% of them wished to have monthly bleeding. In general, the respondents
were aware of the importance of menstruation in relation to sexual health; however, they wished to
suppress the menstruation-related symptoms. Differences in the knowledge and attitudes of female uni-
versity students of the three assessed countries may be explained in part by cultural differences, and in
part by the nature of their studies.

KEYWORDS
Knowledge of fertile period;
family planning; continuous
hormonal contraception;
green contraceptive
methods; suppress
menstruation; women’s
reproductive health

Introduction

There have been a number of studies published on the
knowledge and attitudes related to the menstrual cycle,
child-bearing and contraception in different populations, but
there have been none in South Eastern Europe recently
(Inandi et al. 2003; Tyden et al. 2006; Fruzetti et al. 2008;
Merki-Feld et al. 2014). There is a lack of relevant studies in
the scientific databases, including Medline and Scopus con-
cerning the three countries involved in the present survey:
Hungary, Romania and Serbia. Previous surveys in women of
reproductive age regarding their menstrual bleeding patterns
have revealed that women in different countries in Europe
share similar views about the ‘necessity’ of menstruation,
with approximately 30% of the responders preferring not
having menstrual bleeding at all (Tyden et al. 2006; Fruzetti
et al. 2008; Merki-Feld et al. 2014). Students in the present
three countries are of particular interest as the availability of
contraceptive methods prospered in this region in the last
20 years. There has been a demographic change as the
Eurostat study revealed: the 20-year-old population and the
age at first childbirth increased (Eurostat 2015). These socioe-
conomic changes including the proportion of women with

higher education, and the generally observed decrease in the
number of planned children, have great influence on the
preference for contraceptive method (Bjelica 2008).

The aim of this study was to evaluate the knowledge of
female university students about the fertile period within a
menstrual cycle, their opinion on the importance of menstru-
ation with regard to health and their attitudes related to
contraception. Our further aim was to assess the possible differ-
ences and the impact of the nature of studies in the examined
regions of the different countries concerning the knowledge
and attitudes of students on menstruation and contraception.

Materials and methods

This questionnaire-based study was conducted among female
university students in three neighbouring countries: Hungary,
Romania and Serbia, between November 2009 and January
2011. The cross-border study was carried out in Gyula and
Szeged, Hungary; Arad and Iasi, Romania; and Belgrade and
Novi Sad, Serbia.

Sample selection was determined by the Department of
the Hungarian Central Statistical Office, Szeged for each
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centre. On the basis of the total number of the female stu-
dents, the statisticians calculated the necessary numbers of
participants in the study in every faculty and class involved in
the survey, in Gyula, every second; in Arad and Szeged, every
sixth; in Iasi, every ninth; and in Belgrade and Novi Sad, every
tenth female student was invited to participate.

The questionnaire was completed by the students during
lectures. The dean and teachers of the participating faculties
were contacted prior to the survey, and they had given their
permission for the students to be interviewed in the course of
lectures. The course lecturer introduced the person respon-
sible for the questionnaire, who gave a brief explanation on
the background of the questionnaire study and the nature of
the questionnaire, and requested the students to participate.
Only those who wished to participate received the question-
naire. During the completion of the questionnaire, the seating
arrangement remained the usual. Completion of the question-
naire required about 15min. After completion, the students
inserted the anonymous questionnaire and the signed consent
form in separate collecting-boxes. After collecting the ques-
tionnaires, data were processed by the co-workers of the
Department of the Hungarian Central Statistical Office, Szeged.

The following questions were asked in the survey: ‘On
which days between two menses are you most prone to
become pregnant?’ (knowledge of the fertile period within a
menstrual cycle); ‘Do you have any abnormality associated
with your menstrual cycle?, ‘Have you ever been on the sick
list because of your symptoms during menstruation?, ‘If you
could decide, how often would you choose to have menstru-
ation?’, ‘Why would you prefer fewer periods?’, ‘Do you think
that a method that interferes with your menstrual cycle could
be harmful to your future fertility?’ (opinions on the import-
ance of menstruation with regard to health); ‘What do you
think about oral contraception?’, ‘What kind of contraceptives
do you regularly use?’, ‘Would you be interested in using a
daily, low-dose, hormonal combined oral contraceptive, which
involves no pill-free interval, and which would allow you to
suppress menstruation as long as you need, knowing that
this would not have harmful effects?’ (attitudes related to
contraception).

The study protocol was approved by the local ethics com-
mittee at each participating centre. The sample consisted of
2572 students. Their distribution with respect to the country
of origin and the nature of their studies are shown in
Table 1. The participants were divided into two groups: stu-
dents of health sciences and students of other faculties,
resulting in comparable sample sizes of 1148 (44.6%) and
1424 (55.4%), respectively.

The questionnaire comprised a total of 33 questions con-
cerning the menstrual period and related complaints, atti-
tudes to child-bearing (including the optimum age) and

requirements concerning contraception, particularly those
involving reproductive health.

The questionnaire was presented in equivalent form in the
language of the country involved, i.e. Hungarian, Romanian
and Serbian. The questions were discussed in English and
Hungarian (as some of the co-investigators in Romania and
Serbia are fluent speakers of Hungarian), and translated to
the native language of the participating countries. The study
was pilot tested in 20–20 female students of health sciences
and students of other faculties in all centres to evaluate the
intelligibility of the questionnaire.

The following groups of variables were included in the
analyses:

" Demographic or background variables: age, country,
nature of university studies, type of residence, marital sta-
tus and data about the menstrual cycle (period, length,
complaints and use of contraceptives).

" Knowledge-related variables: the necessity of menstruation,
and the most fertile period of the cycle.

" Variables related to attitudes (the intention to use an oral
contraceptive to suppress bleeding for a long time, and
the preferred frequency of menstruation).

The statistical analysis was performed in Hungary, using
descriptive statistics, contingency coefficients, correlations
(Spearman’s correlations), statistical comparisons (two-way
ANOVA), and conducted with the SPSS software (# IBM
Corporation, Szeged, Hungary). The level of statistical signifi-
cance was set at 5%.

Results

The total number of volunteer participants was 2572 with the
following distribution: 1106 (43.0%), 898 (34.9%) and 568
(22.1%) in Romania, Serbia, and Hungary, respectively
(Table 1). The ratio of students of health sciences and stu-
dents of other faculties in Romania, Serbia and Hungary was
similar: 58.1% vs. 41.9%, 54.6% vs. 45.4% and 51.2% vs.
48.8%, respectively. The answer rates in the questionnaire
were amply sufficient for data analysis (ranging from 94% to
99%); the data relating to missing values are shown in the
corresponding analyses. The mean age of the examined
population was 22.2 years (18–28).

Knowledge on the menstrual cycle

One item in the questionnaire addressed the students’ rather
trivial factual knowledge about the fertile period within a
menstrual cycle (Table 2).

The proportion of correct answers was significantly
higher among the students of health sciences than among
those who participated in other studies: 86.0%, 71.5% and
61.1% vs. 71.9%, 59.8% and 43.2% in Serbia, Hungary and
Romania, respectively. More than a quarter of the
Romanian students of other faculties (26.3%) thought that
they could become pregnant at any time within a men-
strual cycle.

Table 1. Subgroups of participants by countries and faculties.

Students of
health sciences

Students of
other faculties Total

Hungary 277 (10.8%) 291 (11.3%) 568 (22.1%)
Serbia 408 (15.9%) 490 (19.1%) 898 (34.9%)
Romania 463 (18.0%) 643 (25.0%) 1106 (43.0%)
Total 1148 (44.6%) 1424 (55.4%) 2572
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After dichotomisation of the answers (1 point for the cor-
rect answer and 0 for wrong ones), two-way ANOVA was
applied to reveal both country- and study-type effects.

It showed that the country of origin had a significant,
medium-level role in the answer patterns (g2¼6.3%), and the
type of study had a significant but small effect (g2¼2.5%).
These two factors proved to be independent of each other
(p¼ .41 for the interaction).

Other background variables seemed to have only limited
effect on the answers to the question about the nature and
length of the fertile period, namely type of permanent resi-
dency and marital status, 1.9% and 1.6% in Hungary, 0.4%
and 0.3% in Serbia, 0.3% and 0.5% in Romania, respectively
(g2, N¼ 2572). The length of the periods and spotting
between two cycles showed even less influence on the
answers (Hungary: 0.1% and 0.0%, Serbia: 0.0% and 0.3% and
Romania: 0.9% and 0.4%; g2, N¼ 2572).

Attitudes towards menstruation

Three questions examined the attitudes towards menstru-
ation: whether students consider monthly menstruation to be
an important condition for health; their attitudes to the pre-
ferred frequency of menstruation; and their attitudes towards
menstruation from the aspect of whether they would use a
safe oral contraceptive in order to suppress menstruation as
long as needed without serious adverse or side-effects. Table
3 presents the answer patterns related to these questions.

The great majority of female university students consid-
ered monthly menstruation necessary in order to be healthy
(Table 3(a)). Both the country of origin and the nature of the
university studies had significant effects on the answers with
contingency coefficients of 0.16 (p< .001) and 0.05 (p¼ .048),
respectively.

Several other questions concerned the preferred frequency
of menstruation (Table 3(b)). The contingency coefficients
revealed large differences between the countries regarding
the preferred frequency of menstruation (contingency coeffi-
cient ¼.27, p< .001), while the nature of the university stud-
ies had a non-significant effect (contingency coefficient
¼0.05, p¼ .19).

Many university students would be interested in an oral
contraceptive that suppresses menstruation for as long as
desired (Table 3c). There were relevant differences between
the countries (contingency coefficient¼ 0.27, p< .001), and

the nature of the university studies had a significant effect on
the answers (contingency coefficient¼ 0.06, p¼ .02).

Connections between cycle characteristics, knowledge
and attitudes

The eta-squared values (explained variance) of several per-
sonal characteristic background variables related to the trivial
knowledge item concerning the fertile period within the
menstrual cycle indicated that students with regular or longer
cycles were more aware of the existence and characteristics
of the fertile period within a menstrual cycle. Similarly, stu-
dents who had been on the sick-leave because of menstru-
ation-related symptoms, and especially those who used
hormonal contraceptives (eta-squared¼ 1.2%), had better
knowledge of the fertile period. Nevertheless, only 60% of
the students who used the calendar method of contraception
gave the correct answer to the question of the fertile period
in the cycle.

In the search for an explanation for attitude-related varia-
bles, the preferred frequency of menstruation was correlated
with personal characteristics. Two variables proved to display
significant correlations with the preferred frequency: having
any disorder in the past (Spearman’s rho¼ 0.04) and having
been on sick-leave because of symptoms during menstru-
ation (Spearman’s rho¼ 0.07). The students’ interest in a
daily, low-dose, continuously used hormonal combined oral
contraceptive, which may suppress menstruation for as long
as desired, had a significant Spearman’s rho correlation with
the preferred frequency of menstruation (0.17).

Discussion

As expected, the nature of the university study had a signifi-
cant effect on the knowledge of the fertile period in the
cycle: the proportion of correct answers was higher among
the students of health sciences by 14.1%, 11.7% and 17.9% in
Serbia, Hungary and Romania, respectively. However, the
country of origin (reflecting different historical and cultural
factors) proved to be a stronger influencing factor than the
nature of university studies. These findings are in accordance
with the results of Capuano et al. (2009). Other personal
background variables (including the type of permanent resi-
dence, the marital status, the length of the periods and spot-
ting between cycles) had limited effects on whether the

Table 2. Distribution of the answers to the question ‘Which days between two menses you are most prone to become pregnant?’ (%, N¼ 2572) according to
countries and types of study.

Hungary Serbia Romania

Presumed fertile period of the cycle
Health sciences

(N¼ 277)
Other

(N¼ 291)
Health sciences

(N¼ 408)
Other

(N¼ 490)
Health sciences

(N¼ 463)
Other

(N¼ 643)

At the beginning 8.3 9.6 2.7 4.7 11.4 13.4
At the middle 71.5## 59.8 86.0### 71.8 61.1### 43.2
At the end 7.2 11.3 3.7### 12.0 8.0## 14.0
Whenever 6.9# 13.1 5.9# 9.8 16.4### 26.3
Missing answer 6.1 6.2 1.7 1.6 3.0 3.1
Total 100.0 100.0 100.0 100.0 100.0 100.0

Significant difference in study type comparisons within each country: p< .05, ##<.01, ###p< .001.
As for the right answer (‘in the middle’), between-country comparisons showed a significant difference (ANOVA F¼ 88.23; p< .001), whereas Dunnett’s post hoc
test showed that all pair-wise country comparisons proved to be significant.
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respondents had an appropriate factual knowledge about the
fertile interval in the menstrual cycle in comparison with the
effects of the nationality and the nature of the university
studies (Hampton and Mazza 2015).

Approximately 60 to 75% of the students believed that
the monthly bleeding is required for health. There were only
small differences (<5%) between students of health sciences
and students of other faculties in this respect, except in
Hungary, where 14.9% more students of health sciences had
that view than students of other disciplines. Our results are
similar to the findings of Swedish and Italian studies (Tyden
et al. 2006; Fruzetti et al. 2008).

The outcome of the question concerning the preferred fre-
quency of menstruation was rather surprising (Table 3(b)). The
monthly cycle was the most acceptable among the Romanian
students: 36.5% and 39.2% for those engaged in health scien-
ces and other faculties, respectively. In contrast, slightly fewer
students of other faculties than students of health sciences
preferred a monthly period in the other two countries: $25%
vs. $28%. These results are in line with the findings that only
37% of Swiss and 32% of Italian women ‘prefer to bleed
monthly’ (Fruzetti et al. 2008; Merki-Feld et al. 2014).
Furthermore, around 20 to 25% of the students would prefer
no menstruation at all, except in Serbia, where the proportion
was slightly more than 40%. The likely explanations for the
low rate of students desire to bleed monthly (as low as around
30%) could be the related decrease in premenstrual syndrome,
and the belief that sexual intercourse is forbidden during
bleeding days, similarly to the results described in the paper
by Kaunitz (Kaunitz 2000; Vollmer & van der Spuy 2016).

A daily, low-dose combined oral contraceptive without a
pill-free interval was less acceptable among Hungarian

students of health sciences and students of other faculties,
with proportions of 37.5% and 44.3%, respectively, as com-
pared with 55 to 60% in the other two countries. Similarly,
significantly fewer Hungarian students would use it even on
special occasions, such as while travelling or on holiday
(Table 3c). However, women who report serious complaints
about menstruation would choose fewer periods in order to
reduce these problems (Archer 2006; Lin & Barnhart 2007,
de Silva-Filho et al. 2016), e.g. a study by Tonkelaar and
Oddens has found that menstruating women using com-
bined oral contraceptives preferred less painful or less
heavy periods (den Tonkelaar and Oddens 1999). The limita-
tion of that study is that only the oral combined contracep-
tive method has been mentioned during the survey,
since other long-acting hormonal methods were not avail-
able at the time of the study. Further investigations are
needed to evaluate the attitude towards long-acting hormo-
nal contraceptive methods (e.g. injections, the IUD or vagi-
nal rings). An investigation among adolescent females by
Eke has revealed the need for proper sexual education on
long-acting reversible contraception (Eke & Alabi-Isama
2011).

One of the limitations of the questionnaire methodology
is the diverse response rate. The authors are aware of that
there are several ‘sensitive’ questions to which an honest
answer may cause frustration or the feeling of being
offended. Therefore, in each step of the analysis, the number
of valid data was indicated. If we had decided to restrict each
analysis to the subsample with no missing values at all, the
analyses would have been conducted on about half of the
whole sample. Fortunately, by exploring the relevant and

Table 3. Attitudes towards menstruation (%, N¼ 2572).

Hungary Serbia Romania

Answer options Health sciences (N¼ 277) Other (N¼ 291)
Health sciences

(N¼ 408) Other (N¼ 490) Health sciences (N¼ 463) Other (N¼ 643)

3(a). ‘Do you think it is necessary to have a period every month to be healthy?’
Yes 73.3 58.4 69.6 72.4 74.5 70.9
No 8.3 19.2 4.4 2.2 10.8 8.2
No opinion 16.6 22.3 25.0 24.7 12.7 19.6
Missing answer 1.8 0.0 1.0 0.6 1.9 1.2
Total 100.0 100.0 100.0 100.0 100.0 100.0
Both the country (contingency coefficient¼ 0.164; p < .001) and the type of the study (contingency coefficient¼ 0.049; p¼ .048) had a significant effect on the
answer patterns, respectively.

3(b). ‘What is the preferred frequency of menstruation?’
Once a month 28.5 25.1 27.7 24.1 36.5 39.2
3 monthly 31.0 36.1 10.8 12.2 15.8 18.5
6 monthly 5.8 8.2 6.9 8.2 7.1 8.6
Once a year 10.5 5.2 13.0 13.1 13.2 12.0
Never 23.5 24.1 41.2 42.2 26.3 21.0
Missing answer 0.7 1.4 0.5 0.2 1.1 0.8
Total 100.0 100.0 100.0 100.0 100.0 100.0
The country of origin had a significant effect on the answer patterns (contingency coefficient¼ 0.267; p<.001), whereas the type of the study did not (contin-
gency coefficient¼ 0.049; p¼ .19).

3(c) ‘Would you use a daily, low-dose combined oral contraceptive without a pill-free interval to suppress menstruation for as long as you needed, knowing that
this would not have harmful effects?’
Yes 37.5 44.3 55.6 60.2 59.4 60.2
No 51.6 50.5 20.1 20.8 25.3 23.2
On special occasions 5.4 2.4 18.9 11.6 9.3 9.2
Missing answer 5.4 2.7 5.4 7.3 6.3 7.5
Total 100.0 100.0 100.0 100.0 100.0 100.0
The country had a significant effect on the answer patterns (contingency coefficient¼ 0.245; p<.001), whereas the type of the study did not (contingency coef-
ficient¼ 0.033; p¼ .13).

‘On special occasions’ usually referred to vacation or summer time.
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meaningful pairwise connections, fairly large and still repre-
sentative samples could be studied.

The general knowledge on the menstrual cycle, and espe-
cially on the fertile period, should be increased for at least
two reasons: (1) to prevent unintended pregnancies in the
event of the use of a less effective contraceptive method,
and (2) to provide knowledge for the planning of a desired
pregnancy. Proper education is not only important to encour-
age young people to practice safe sex (Orji & Esimai 2005) to
prevent unintended pregnancies, but to prevent sexually
transmitted infections as well. Some African studies have
revealed that intervention studies increase the knowledge of
adolescents (Mba et al. 2007; Mphatswe et al. 2016).

Since merely 25 to 40% of the participants preferred
monthly menstruation, the use of a long-acting low-dose hor-
mone-releasing contraceptive method (e.g. an injection, an
intrauterine systems or a vaginal ring) could be an optimal
method for contraception, and these methods are less user-
dependent, which is also an important aspect in the young
generation. In Hungary, the intrauterine device had not been
recommended for nulliparous women, but the recommenda-
tion has been changed recently (Major 2014). These safe and
effective contraceptive methods maintain fertility, and are in
accordance with enhanced environmental consciousness,
which is the interest of not only healthcare providers, but
young women themselves as the mean age at first childbirth
increased in this region.

In conclusion, merely 71.5% and 59.8% of the Hungarian,
86% and 71.8% of the Serbian and 61.1% and 43.2% of the
Romanian students of health sciences and students of other
faculties had proper knowledge on the fertile period within a
menstrual cycle.

Monthly bleeding was desired by merely 30–40% of the
university students questioned, and a low-dose combined
oral contraceptive without a pill-free interval would be used
by 40–60% of them. In spite of this, a monthly period was
considered to be necessary for their health by approximately
60–75% of them. This questionnaire-based study considered
the potential use of a low-dose combined pill, and further
studies should be conducted on newly developed green
contraceptive methods.
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Correlation between detergent activity 
and anti-herpes simplex virus-2 activity 
of commercially available vaginal gels
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Abstract 
Objective: Herpes simplex virus-2 (HSV-2) infections are almost exclusively sexually transmitted. The presence of 
vaginal gels during sexual activity may have a significant positive or negative impact on viral transmission. Therefore 
we investigated three off-the-shelf vaginal lubricants and one pH restoring gel to evaluate their impact on HSV-2 
replication.

Results: HeLa cells were infected with untreated virions and virions incubated with the particular gels. The accumu-
lation of viral genomes was monitored by quantitative PCR (qPCR) method at 24 h post infection. Two of the tested 
gels had no significant effect on HSV-2 replication at the maximum applied concentration, while two had a strong 
inhibitory effect (~ 98% reduction of replication). The replication inhibitory effect was observed at various multiplicity 
of infection (MOI 0.4–6.4) and the two inhibitory gels were also capable of inhibiting the HSV-2 induced cytopathic 
effect on HeLa cells. The surface tension decreasing activity—an indication of detergent activity—was strongly 
correlated with the anti-HSV-2 activity of the gels  (R2: 0.88). Our results indicate that off-the-shelf vaginal gels have a 
markedly different anti-HSV-2 activity that may influence HSV-2 transmission.
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Introduction
HSV-2, a member of the family Herpesviridae, is an 
enveloped DNA virus. Herpes simplex virus infections 
spread through direct contact with body fluids, and in the 
case of HSV-2 the transmission is principally sexual. !e 
seroprevalence of HSV-2 indicates that a significant part 
of the population harbors the virus [1]. Herpes genitalis, 
the primary clinical manifestation of HSV-2 infection 
is local and mainly includes vesicles and ulcers. Genital 
herpes can lead to significant clinical complications such 
as neonatal herpesvirus encephalitis [2] and an increase 

in risk of HIV transmission [3]. Similarly to other herpes-
viruses, HSV-2 persistence is common and periodic reac-
tivation with and without clinical symptoms is frequent 
[4]. During reactivation, HSV-2 can be found in vaginal 
lesions and secretions and can be transmitted. !e cer-
vicovaginal microenvironment can profoundly influence 
HSV-2 transmission. Previous in vitro and epidemiology 
studies showed that the presence of various Lactobacillus 
species could inhibit HSV-2 development and reduce the 
prevalence of HSV-2 [5–8]. Chemical compounds such as 
vaginal gels applied during or before sexual intercourse 
could also influence the effectivity of HSV-2 transmis-
sion. Incorporating microbicides into vaginal gels is a 
well-accepted strategy for inhibiting sexually transmit-
ted disease transmission including HSV-2 transmission 
[9–11]. We also showed that even basic components of 
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the vaginal gels, such as the gelling agent hydroxyethyl 
cellulose can also significantly influence the replication of 
sexually transmitted pathogens such as Chlamydia tra-
chomatis [12].

We recently developed a direct qPCR method with 
which we can accurately measure herpesvirus genome 
accumulation in the infected cells in  vitro and the rep-
lication inhibitory effects of antiviral drugs and neu-
tralizing antibodies [13]. We applied this technology to 
investigate the effect of off-the-shelf vaginal lubricants 
and a pH restoring gel on the effectivity of HSV-2 infec-
tion of HeLa cervical epithelial cells.

Main text
Materials and methods
Characterization of the maximum non-toxic concentrations 
of the applied vaginal gels
3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium 
bromide (MTT) assay was performed to calculate the 
maximum non-toxic concentration of the tested four 
vaginal gels (lubricants: Gel-1, Gel-2, Gel-4; pH restor-
ing gel: Gel-3). !e minimum essential medium (MEM) 
with Earle’s salts completed with 10% fetal bovine serum 
(FBS), 2  mmol/L -glutamine, 1 × nonessential amino 
acids, 25  μg/mL gentamicin and 0.5  μg/mL fungi-
zone on HeLa cells was complemented with serial two-
fold dilutions of the vaginal gels for each concentration 
(n = 3). !e initial concentrations of the vaginal gels were 
20 w/v% and further dilutions were performed in MEM. 
After a 24-h incubation, an MTT assay was performed as 
described earlier [14]. All reagents were purchased from 
SIGMA (St. Louis, MO, USA), if otherwise not indicated.

Assessment of the impact of vaginal gels on HSV-2 replication 
by direct qPCR
A clinical HSV-2 strain isolated in the Department of 
Medical Microbiology (University of Szeged, Szeged, 
Hungary) was used [13, 15]. HeLa cells (6 × 104 cells/
well) were seeded into 96-well plates in 100  µL MEM. 
Next day the HeLa cells were infected with HSV-2 (MOI 
0.1) preincubated with a vaginal gel for 1 h, at 37 °C. After 
the infection (1  h, 37  °C, 5%  CO2), the inoculum was 
removed and MEM, 10% FBS medium was added. Each 
gel concentration was tested in three parallel wells. 24-h 
post infection, the cells were washed twice with phos-
phate buffered saline (PBS) and were subjected to two 
freeze–thaw cycles in 100 μL Milli-Q water to extract the 
viral DNA. 1 μL of the cell lysates were used as templates 
in a direct qPCR as described previously [13]. Statistical 
comparisons of treated samples vs untreated controls 
(cycle threshold (Ct) values) were performed by Student’s 
t-test as described previously [16].

Measurement of the impact of vaginal gels on the surface 
tension
!e surface tension measurements of diluted gel solu-
tions were performed on a K100 MK2 Tensiometer 
(Krüss Co., Hamburg, Germany) using the Wilhelmy 
plate method. !e initial concentration of the gel aque-
ous dilutions was 1.5  g/L for each samples. !e surface 
tension was measured at different concentrations by plac-
ing a 40 mL volume of sample solution in sample recepta-
cle and diluting it with deionized water from a connected 
Dosimat 765 (Metrohm, Herisau, Switzerland) titration 
stand. !e solutions were immersed in a constant tem-
perature bath at the desired temperature (25 ± 0.02  °C). 
During the automatized surface tension measurements 
the tensiometer and the dosing unit was controlled using 
the modularly constructed LabDesk™ software.

Results
Impact of vaginal gels on the viability of HeLa cells
In order to exclude the potential HSV-2 replication 
inhibitory effects of the vaginal gels due to the inhibi-
tion of the host cell metabolism, we measured HeLa cell 
viability after 24 h of incubation (Additional file 1: Figure 
S1). Except for Gel-3, cytotoxicity was not observed even 
at the maximal applied concentration of 20 w/v%. Inter-
estingly, for Gel-1 we were even able to detect a moderate 
increase of cell viability at the highest concentration. We 
treated the 20  w/v% (Gel-1, Gel-2, Gel-4) and 10  w/v% 
concentration (Gel-3) as the maximum non-toxic con-
centrations, and used them as the first concentrations for 
the 1:2 dilution series in subsequent experiments.

Direct qPCR measurement of the inhibition of HSV-2 
replication by antiviral compounds
We applied our recently developed direct qPCR method 
[13] to assess the impact of vaginal gels on HSV-2 repli-
cation. We infected HeLa cells with HSV-2 in the pres-
ence of serial dilutions of the vaginal gels, starting with 
the maximum non-toxic concentrations (Fig.  1). Based 
on their impact on HSV-2 replication, the four tested gels 
could be divided into two groups. Gel-1 and Gel-2 were 
not able to inhibit HSV-2 replication even at the highest 
applied concentration, while Gel-3 and Gel-4 strongly 
inhibited HSV-2 replication at the maximum applied 
concentrations. In the case of Gel-3, the HSV-2 replica-
tion inhibition was 98.2%, and for Gel-4 the replication 
inhibition was 98.1%. Further dilutions of all the four gels 
behaved similarly: reduced to a lesser amount or slightly 
increased the replication of HSV-2. To evaluate whether 
the antiviral activity of Gel-3 and Gel-4 could be detected 
against different viral loads, we performed experiments 
with MOIs ranging from 0.4 to 6.4 (Fig.  2a). Similar to 
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the previous experiments, Gel-3 and Gel-4 had a ~ 99% 
inhibitory effect in the 0.4–6.4 MOI range. In correlation 
with their significant antiviral activity, Gel-3 and Gel-4 

also prevented the cytopathic effect of HSV-2 at MOI 6.4 
and MOI 1.6 (Fig. 2b).

The impact of vaginal gels on surface tension
To assess the potential detergent activity of the vaginal 
gels, we measured their surface tension decreasing effect. 
!e measured surface tension values of the vaginal gel 
dilutions were plotted against the logarithm of the total 
concentration at 25 ± 0.02 °C (Fig. 3a, inset) and the dif-
ference between surface tensions measured the mini-
mum and maximum gel concentrations were calculated. 
Gel-3 and Gel-4 had the highest surface tension decreas-
ing effect with 18  mN/m and 33  mN/m respectively, 
while Gel-1 and Gel-2 only minimally decreased the 
surface tension (5.9  mN/m and 0.8  mN/m respectively) 
(Fig. 3a). !e surface tension decreasing effects strongly 
correlated with the HSV-2 replication inhibitory activity 
 (R2 0.88) (Fig. 3b).

Discussion
We tested four commercially available vaginal gels 
to assess their HSV-2 replication modulating activity 
in vitro. Our data showed that the tested gels either had 
an approximately neutral effect (Gel-1, Gel-2) or strong 
inhibitory effect (Gel-3, Gel-4) at the highest tested 
concentration (10–20  w/v%). Since for Gel-3 and Gel-
4, the tested 10–20 w/v% concentrations mean in effect 

Fig. 1 Assessment of the impact of vaginal gels on HSV-2 replication. 
HeLa cells were infected with HSV-2 preincubated (1 h, 37 ᕑ) 
with 20–2.5 w/v% concentrations of Gel-1, Gel-2, Gel-4 gels and 
10–1.25 w/v% concentrations of Gel-3. At 24 h post infection, the 
cells were lysed and the HSV-2 DNA concentration was measured 
by direct qPCR. Statistical comparison of HSV-2 replication (Ct values 
of treated samples vs untreated controls (n = 3)) was performed by 
Student’s t-test. *P < 0.05, **P < 0.01

Fig. 2 Evaluation of the impact of Gel-3 and Gel-4 on HSV-2 replication and the inhibition of the HSV-2 induced cytopathic effect. a HeLa cells were 
infected with HSV-2 (MOI 6.4–0.4) preincubated (1 h, 37 ᕑ) with 10 w/v% and 20 w/v% concentrations of Gel-3 and Gel-4, respectively. At 24 h post 
infection, the cells were lysed and the HSV-2 DNA concentration was measured by direct qPCR (n = 3). b HeLa cells were infected with untreated 
and Gel-3 and Gel-4 treated HSV-2 (MOI 6.4 and MOI 1.6), as described before. HSV-2 cytopathic effect was compared to the untreated HeLa cells by 
light microscopy 24 h post infection
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a five-tenfold dilution, and considering that the volume 
of vaginal fluid and sperm lies in the 1–3 mL range [17, 
18], one may expect that in  vivo these gels can achieve 
10–20  w/v% or higher concentrations and have sig-
nificant antiviral activity. As during the symptomatic 
infection the sexual activity is likely abandoned, HSV-2 
transmission via shedding during the asymptomatic peri-
ods and in the very early phase of symptomatic infections 
is probably more frequent. Daily testing of HSV-2 sero-
positive individuals revealed that asymptomatic HSV-2 
shedding occurred in 2–3.8% of the days [19, 20], indi-
cating that asymptomatic HSV-2 shedding is a relatively 
frequent event. Schiffer et  al. showed that for 14,685 
swab samples, 18% were HSV-2 positive (> 150 DNA cop-
ies/ml), and close to 90% of the samples contained more 
than  104 DNA copies/mL [21]. Since the median HSV-2 
load was  104.8 DNA copies/mL [21] and the threshold of 
HSV-2 transmission was calculated previously as > 104 
infectious unit (IFU) [22], even a low level HSV-2 load 
decrease could be significant in preventing the transmis-
sion. Gel-3 and Gel-4 were able to cause ~ 2 logs decrease 
in HSV-2 IFU and were effective at least at 6.4 MOIs 
(~ 400,000 IFUs), therefore these gels might lower the 
risk of transmission, despite the fact that they were not 
designed for prevention. Altogether, these results high-
light the importance of evaluation of commercially avail-
able vaginal gels/lubricants for their possible anti-HSV-2 
activity before investigating their role in the prevention 
of HSV-2 transmission [23].

As the commercially available gels generally contain 
several ingredients in unknown concentrations, the 
exact sources of the cumulative inhibitory activity are 

not known. As an example, a potentially antimicrobial 
unique component of Gel-4 gel was the “citrus aroma”. 
It was described previously, that citrusinine-I, an alka-
loid isolated from the citrus plant Rutaceae displayed 
antiviral activity against HSV-1 and HSV-2 [24]. Among 
the physicochemical attributes of the vaginal gels, one is 
their hydrophilic, hydrophobic or amphipathic nature. 
Amphipathic gel components can behave as surfactants, 
providing a detergent-like activity for the gels. HSV-2 is 
an enveloped virus, hence the detergent activity could 
destabilize the viral membrane and decrease viral infec-
tivity [25]. We measured the surface tension decreasing 
activity of the gels which correlates with their detergent-
like activity. Gel-3 and Gel-4 showed a marked detergent-
like activity, while Gel-1 and Gel-2 had negligible effect. 
Our results also showed that detergent-like activity and 
the in  vitro antiviral activity of the gels were strongly 
correlated, a finding that may be used in future gel 
developments.

Limitations
A limitation of our study, that we did not investigate the 
in vivo antiviral effects of the gels. Previous data show 
that in vivo a marked detergent-like activity may actu-
ally increase HSV-2 susceptibility. In a mouse model 
of HSV-2 infection, all the five intravaginally applied 
detergent containing gels increased HSV-2 susceptibil-
ity [26]. !is effect was likely due to the in vivo deter-
gent cytotoxicity, which led to injury and shedding of 
the epithelial cells from the upper layers of the mucosa. 
It is possible that there is an optimal detergent con-
centration where the viral membrane is destabilized, 

Fig. 3 Association between the surface tension decreasing effects and the antiviral effects of the vaginal gels. a Surface tension decreasing activity 
of the tested gels. Surface tension decrease was calculated by subtraction of surface tension in the minimum gel concentration and surface tension 
in the maximum gel concentration. Insert shows surface tension decrease by Gel-4 as a function of  log10 gel concentration. b Correlation between 
the surface tension decreasing activity and the average HSV-2 replication measured at the maximum gel concentration. Pearson correlation 
coefficient is also shown




