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Currently, glucocorticoids are considered as 

immunoregulators and not as immunosuppressants, since 

they do not cancel the Currently, glucocorticoids are 

considered as immunoregulators T. b. rhodesiense in East 

Africa. HAT transmission requires the the capability to offer  

the mechanisms by which these enzymes might become activated, 

prematurely, causing pancreatic injury. The premature activation 

of trypsinogen to trypsin in the acinar cell in the pancreas is 
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Abstract:  
I read with great interest this recently published educational review article by 

Professors Fernando G. Zampieri, MD, PhD; Sean M. Bagshaw, MD, MSc; Matthew 

W. Semler, M D, MSc [1], identifying its limitations. I also read with great interest 

this recently published article by Professors Dull, R.O. and Hahn, R.G. [2]. The 

authors are commended on their reviews based on evidence from published reports 

that represent the current understanding of the condition and its scientific basis. The 

authors have faithfully and factually summarized the evidence based on published 

reports, including some of the commonly received errors and misconceptions on the 

scientific foundation [3] that identifying and correcting may help answer the vitally 

important question in the report's title [2]. I asked myself the very same question 

“What is wrong?” after attending the post-mortem examination of 3 patients who were 

killed by ARDS, complicating the TUR syndrome therapy back in 1981. It took me 

>40 years of hard, comprehensive, intensive, and profound scientific research to find 

the correct answer. 

 

The authors acknowledge that Starling’s law represents the scientific foundation of the 

volume-pressure relationship of the vascular, capillary, and interstitial fluid 

compartments. It thus underlies and dictates the rules that govern fluid therapy in 

shock management. This is the subject on which the authors are among the top world 

authority. My research has demonstrated clearly and completely the substantial 

evidence that Starling’s law is wrong, and the correct replacement is the 

hydrodynamics of the porous orifice (G) tube [4,5]- that has been gathered in a new 

book [6]. This will revolutionize our understanding of the condition and related issues, 

particularly on the patho-etiology and management of ARDS. The hydrodynamics of 

the G tube in a surrounding chamber mimics the capillary-interstitial fluid (ISF) 

circulatory transfer (Figure 1). 

Keywords: shock; fluid therapy; ards; starling’s law; edema; hypovolaemia; 

hypervolaemia; vascular pressure; and volume. 

 

Introduction and text: 
 

I read with great interest this recently published educational review article by 

Professors Fernando G. Zampieri, MD, PhD; Sean M. Bagshaw, MD, MSc; Matthew 

W. Semler, M D, MSc [1]. The review article is excellent and timely for it aimed at 

reviewing the evidence based on RCT and I thank them for their effort. However, it 

was a mistake to rely only on PubMed for their search which does not list all articles 

published in open-access journals. This has resulted in missing all the recent new 

substantial evidence on fluid therapy for shock, septic and others, and fluid 

resuscitation among which I reported >150 articles gathered later in 3 published books 

[6-8]. Off all my published articles only two were published in BJUI and Medical 

Hypothesis appear on PubMed search. The correct search engine to use is Google 

Scholar. A notable omission in the article is the scientific foundation of fluid therapy 

in septic and other types of shocks in acutely ill patients. There is no clear 

recommendation on how much fluid should be given to acutely ill patients with shock 

and when to stop to avoid the fluid creep that causes edema and ARDS in these patients 

as they did not mention Starling’s law on the causation of edema! That might be a 

good thing as it is now obsolete. Although I do understand and appreciate the 

seriousness of sepsis in destroying capillary-interstitial fluid circulation it is probably 
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not responsible for the edema formation of ARDS, hence sepsis 

may be as innocent as the Wolf in Josef’s story. Sepsis is well 

covered and gets eradicated with the powerful antibiotics available 

today. Moreover, most acutely ill patients with massive, 

generalized edema and hypotension shock in ICU do not have 

evidence of sepsis. Furthermore, the condition may complicate 

fluid therapy for burns, trauma, acute pancreatitis, all known and 

newly recognized types of shock, and during prolonged major 

surgery. The fourth stage of fluid therapy that the authors called 

the “fluid removal stage” should be prevented or treated early- as 

mentioned later. Here is a brief summary or a mini-review of the 

new scientific foundation of fluid therapy for shock resuscitation 

and related issues. 

 

I also read with great interest this recently published review article 

by Professors Dull, R.O. and Hahn, R.G. [5]. The authors are 

commended on this review based on evidence from published 

reports that represent the current understanding of the condition 

and its scientific basis for fluid therapy in the current clinical 

practice. The authors have faithfully and factually summarized the 

evidence based on published reports, including some of the 

commonly received errors and misconceptions on the scientific 

foundation [3] that identifying and correcting may help answer the 

vitally important question in the report's title [2]. I asked the very 

same question “What is wrong?” after attending the post-mortem 

examination of 3 patients who were killed by acute respiratory 

distress syndrome (ARDS), complicating the fluid therapy of the 

transurethral resection of the prostate (TUR) syndrome shock back 

in 1981. There was massive tissue edema with swollen vital organs 

and 3 litres of fluid in each peritoneal and pleural cavity. They were 

literally internally drowned by fluids infused for the resuscitation 

of shock. I asked the pathologist why he does not mention that in 

his report. His reply was: “Because it offends the treating 

physicians”! It took me >40 years of hard, dedicated, 

comprehensive, and intensive scientific research to find the correct 

answer. I knew then what was wrong, finished my physics 

experiments on the G tube by 1985, obtained my MD degree 

Thesis on understanding the TUR syndrome in 1988, and 

published my clinical prospective study in 1990 [9]. I reported the 

preliminary theory on capillary physiology in the Medical 

Hypothesis Journal in 2001 [4] but it took me >40 years to prove 

my new theory on the capillary-interstitial fluid circulatory transfer 

[10]. It is Galileo’s story all over again! 

 

The authors acknowledge that Starling’s law represents the 

scientific foundation of the volume-pressure relationship of the 

vascular, capillary, and interstitial fluid compartments. It thus 

underlies and dictates the rules that govern fluid therapy in shock 

management. This is the subject on which the authors are among 

the top world authority. My research has demonstrated clearly and 

completely the substantial evidence that Starling’s law is wrong, 

and the correct replacement is the hydrodynamics of the porous 

orifice (G) tube [4,5]. The reported articles have been gathered in 

a completely new book [6]. This will revolutionize our 

understanding of the condition and related issues, particularly on 

the path-etiology and management of ARDS. The hydrodynamics 

of the G tube in a surrounding chamber mimics the capillary-

interstitial fluid (ISF) circulatory transfer (Figure 1). 

 

“Hypovolaemia and peripheral edema” [2] refer to the condition 

that affects acutely ill surgical patients presenting with any shock 

then suffer clinically with ARDS induced by excessive fluid 

therapy in whom there is massive volumetric overload with 

hypotensive shock (Hypovolaemia?) and massive fluid creep on 

the interstitial fluid space and vital organs causing generalized 

edema [11]. It complicates fluid therapy for shock resuscitation of 

burns, sepsis, haemorrhage, trauma, and acute pancreatitis, and 

during prolonged major surgery [12]. It initially presents and 

seamlessly occurs as volume kinetic or volumetric overload shock 

(VOS) [13], among new 13 scientific discoveries in physics, 

physiology, and medicine [14]. It has high morbidity and mortality 

and affects thousands of patients every year all over the world. 

Although there is hypotensive shock here, it is probably incorrect 

to assume “hypovolaemia” exists. In other words, and contrary to 

what is generally believed, hypotension is not synonymous with 

hypovolaemia. Frank-Starling’s law for the heart works with a 

physiological volumetric overload of <2 litres only, but with 

pathological VO it works paradoxically. It is a simple physics: if 

the cardiovascular system is overfilled to above its maximum 

capacity, the surplus fluid will simply spill into the ISF space! 

 

Starling’s law has proved wrong on both of its hydrostatic and 

oncotic pressure forces [4,5] However, it continues to dictate the 

current faulty rules on fluid therapy in the management of shock. 

It thus misleads physicians into giving too much fluid during shock 

resuscitation [15]. More than 21 reasons were reported to show that 

Starling’s law is wrong [16]. The correct replacement is the 

hydrodynamic of the porous orifice (G) tube (Figure 1) that was 

built on the capillary ultrastructure anatomy of the precapillary 

sphincter [17] and a porous wall [18] that allows the passage of 

plasma proteins thus nullifying the oncotic pressure in Vivo. It 

follows that the extended Starling Principle is wrong, and a 

misnomer, and all the equations are also wrong [19]. Commonly 

received but erroneous concepts and laws represent fraud in 

modern science [20]. 

 

The clinical significance is that Starling’s law dictates the faulty 

rules on fluid therapy causing many errors and misconceptions that 

mislead physicians into giving too much fluid infusions of colloids 

and crystalloids for the resuscitation of shock [15] which both 

cause edema of ISF space and vital organs as well as 

“hypervolemia” with hypotension [13]. This shock is mistaken for 

septic shock or any known shock and is wrongly treated with 

further huge volume expansion, occurring with both liberal and 

conservative approaches of fluid therapy. This has been newly 

recognized as volume kinetic or volumetric overload shocks 

(VOS) [13]. Figures 2 and 3 show the volumetric overload and 

Table 1 shows its statistical significance (p=0.0007) in the path-

etiology of the TUR syndrome and ARDS. 

 

Volumetric overload (VO) inducing VOS is of 2 types: VOS 1 is 

induced by sodium-free fluids such as 1.5% Glycine, 5% Glucose, 

3% Mannitol, and Sorbitol fluids that cause the TUR syndrome [9] 

which has a lifesaving therapy now [21]. It is predicted to 

reincarnate into ARDS after the shift to saline use as irrigant in 

endoscopic surgery [22]. VOS 2 is induced by sodium-based fluids 

of crystalloids and plasma proteins and causes ARDS and acute 

kidney injury (AKI) as part of the multiple organ dysfunction 

syndrome (MODS) with high morbidity and mortality [23]. VOS 

2 may complicate VOS 1 or occur de novo. Volumetric overload 

shock induced by persistence to elevate CVP to a high level of 20-

22 mmHg during shock resuscitation [24] is also based on the 
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faulty Starling’s law and induces ARDS [23] that was originally 

reported by Ashbaugh et al in 1967 in which the dead patients had 

12-14 Litres of fluid creep retained in their bodies [25]. In recent 

huge prospective multicentre clinical trial studies, fluid retention 

is 7-10 L in surviving ARDS patients [26]. 

 

I trust the respected authors, and invite the world authorities, to 

kindly fulfill their authority and responsibility by writing an update 

on the subject that summarises the results of my recently reported 

research for the awareness of the doctors’ readers and the 

undoubted benefit of their patients. Fortunately, the treatment is 

currently available which is hypertonic sodium therapy (HST) of 

5% NaCl and 8.4% NaCo3 that simply saves lives [27]. This HST 

should be given as early and as quickly as possible while refraining 

from giving isotonic fluids of crystalloids and colloids when the 

retained fluid creep is 2-3 L or KG in weight. The HST induces 

massive diuresis when diuretics have failed. I also believe it is the 

right time to write new guidelines and recommendations on the use 

of fluid therapy for shock resuscitation [6].  

 

 
Figure 1: Shows a diagrammatic representation of the 

hydrodynamic of G tube based on G tubes and chamber C. This 

38-years old diagrammatic representation of the hydrodynamic of 

G tube in chamber C is based on few photographs. The G tube is 

the plastic tube with narrow inlet and pores in its wall built on a 

scale to capillary ultra-structure of precapillary sphincter and wide 

inter cellular slit pores. The chamber C around it is another bigger 

plastic tube to form the G-C apparatus. The chamber C represents 

the ISF space. The diagram represents a capillary-ISF unit that 

should replace Starling’s law in every future physiology, medical 

and surgical textbooks, and added to chapters on hydrodynamics 

in physics textbooks. The numbers should read as follows: 

1. The inflow pressure pushes fluid through the orifice 

2. Creating fluid jet in the lumen of the G tube**. 

3. The fluid jet creates negative side pressure gradient on the G 

tube’s wall causing suction maximal over the proximal part of the 

G tube near the inlet that sucks fluid into lumen. 

4. The side pressure gradient turns positive pushing fluid out of 

lumen over the distal part maximally near the outlet. 

5. Thus, the fluid around G tube inside C moves in magnetic field-

like circulation (5) taking an opposite direction to lumen flow of G 

tube. 

6. The inflow pressure 1 and orifice 2 induce the negative side 

pressure creating the dynamic G-C circulation phenomenon that is 

rapid, autonomous, and efficient in moving fluid and particles out 

from the G tube lumen at 4, irrigating C at 5, then sucking it back 

again at 3, 

7. Maintaining net negative energy pressure inside chamber C that 

is always lower than the distal pressure at 6. 

**Note: The shape of the fluid jet inside the G tube (Cone shaped), 

having a diameter of the inlet on right hand side and the diameter 

of the exit at left hand side (G tube diameter). I lost the photo on 

which the fluid jet was drawn, using tea leaves of fine and coarse 

sizes that runs in the center of G tube leaving the outer zone near 

the wall of G tube clear. This may explain the finding in real 

capillary of the protein-free (and erythrocyte-free) sub-endothelial 

zone in the Glycocalyx paradigm. 

I also noted that fine tea leaves exit the distal pores in small amount 

maintaining a higher concentration in the circulatory system- akin 

to plasma proteins. 

Figure 2: shows the means and standard deviations of volumetric 

overload in 10 symptomatic patients presenting with shock and 

Hyponatremia among 100 consecutive patients during a 

prospective study on transurethral resection of the prostate. The 

fluids were of Glycine absorbed (Gly abs), intravenously infused 

5% Dextrose (IVI) Dext) Total IVI fluids, Total Sodium-free fluid 

gained (Na Free Gain) and total fluid gain in litres. 
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Figure 3: shows volumetric overload (VO) quantity (in litres and 

as percent of body weight) and types of fluids. Group 1 was the 3 

patients who died in the case series as they were misdiagnosed as 

one of the previously known shocks and treated with further 

volume expansion. Group 2 were 10 patients from the series who 

were correctly diagnosed as volumetric overload shock and treated 

with hypertonic sodium therapy (HST). Group 3 were 10 patients 

who were seen in the prospective study and subdivided into 2 

groups; Group 3.1 of 5 patients treated with HST and Group 3.2 of 

5 patients who were treated with guarded volume expansion using 

isotonic saline. 

 

 
Figure 4: shows mean changes in measured serum osmolality 

(OsmM) and calculated osmolality (OsmC) in patients with the 

TURP syndrome comparing those infused with 5% hypertonic 

sodium (solid lines) and those treated conservatively (slashed 

lines). OsmC was calculated from the formula 2xNa+urea+glucose 

in mmol/l of serum concentration48 thus reflecting changes in 

serum sodium concentration. The vertical dotted line represents the 

start of operation (Time B) followed by C, C1, C2 (end of 

treatment) and D, respectively. 

 

Parameter Value Std. Err Std. 

Value 

T 

Value 

P 

Intercept   0.773   

Fluid Gain (l) 0.847 0.228 1.044 3.721 0.0007 

Osmolality 0.033 00.014 -0.375 2.42 0.0212 

Na+ (C B) 0.095 0.049 0.616 1.95 0.0597 

Alb (C B) 0.062 0.087 0.239 0.713 0.4809 

Hb (C B) -0.282 0.246 -0.368 1.149 0.2587 

Glycine (C B) -4.973E- 

5 

5.975E-5 -0.242 0.832 0.4112 

Table 1: shows the multiple regression analysis of total per-

operative fluid gain, drop in measured serum osmolality (OsmM), 

sodium, albumin, Hb and increase in serum glycine occurring 

immediately post-operatively in relation to signs of the TURP 

syndrome. Volumetric gain and hypoosmolality are the only 

significant factors. (Reproduced with the permission of author and 

editor of BJU Int. from reference 9). 
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ARDS   Acute Respiratory Distress Syndrome 

TUR Syndrome Transurethral Resection of the Prostate 

Syndrome 

G Tube   Porous Orifice Tube 

ISF    Capillary-Interstitial Fluid  

VO   Volumetric Overload 

VOS 1   Volumetric Overload Shock Type 1 

VOS 2   Volumetric Overload Shock Type 2 

AKI   Acute Kidney Injury  

MODS    The Multiple Organ Dysfunction 

Syndrome 

CVP   Central Venous Pressure 

NaCl    Sodium Chloride 

NaCo3   Sodium Bicarbonate 

HST    Hypertonic Sodium Therapy 
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The process of making informed decisions around human 

relationships, sexual orientation and behaviour is an essential part 

of adolescents’ upbringing, making an all-around approach to 

relevant matters an inescapable necessity. Sexual education 

covering fields such as human anatomy, human reproduction and 

reproductive health, legal consent and reproductive rights, safe 

sexual practice, birth control and sexually transmitted infections 

(STIs), as well as gender and sex differentiation is denoted under 

the term comprehensive sexual education. Such practices not only 

provide adolescents with the necessary valid information but, 

concurrently, remove barriers at a physical and emotional level in 

order for them to enjoy humane connection {7,8].  

 

A different factor that made the introduction of official sexual 

education of utmost importance stems for the previous decades’ 

outbreak of sexually transmitted infections, especially the surge in 

Human Immunodeficiency (HIV) infection and Acquired 

Immunodeficiency Syndrome (AIDS). In most affected nations 

worldwide where HIV infection arises at epidemic levels, 

including Kenya, Tanzania and Uganda, sexual education is 

regarded by healthcare advocators and academics as a viable 

public health strategy to combat the phenomenon [9,10]. Without 

a doubt, though, application of various techniques throughout the 

last decades shows that well-trained professionals offering a 

holistic and realistic approach to the matter yield the best results, 

as long as individual needs are covered in terms of varieties in age, 

religion, cultural and societal settings. 

 

Sexual Education Around the World: 

 

According to the World Health Organization (WHO), there exists 

no pattern regarding which countries worldwide offer compulsory 

sexual education as part of school curricula, with countries 

pertaining in the same geographical and socioeconomic groups 

presenting differences [11].  

 

Europe is undoubtedly the continent along which the bigger 

differences among countries are observed. Romania does not 

include reproductive health education as a compulsory topic for the 

curriculum of different educational levels. Same rule applies for 

most of the countries of Southern Europe, which base their official 

education on laws and decrees from previous decades [12]. On the 

contrary, countries with more advanced educational systems like 

England, Netherlands, France and Wales have for decades 

implemented programs in schools based on policies for sexual 

education; openness about sex, society involvement, privacy and 

access to contraception [13].  

 

Asia also presents wide variations among its countries when it 

comes to applying sexual education tactics. Nepal, Bangladesh, 

Myanmar and Pakistan offer no programs for their population 

whatsoever, while in Malaysia sex education was introduced in 

public schools in 2011, but this only happened after a long debate 

among conservative groups [14]. Indonesia still bases sexual 

education and sexual health on somewhat older beliefs and 

traditions. It is worth noting the existence of a presidential decree 

that condemns cohabitation and considers premarital sexual 

activities unethical or even illegal, leading sometimes to racism 

and discrimination against people choosing to go this way [15]. 

China is becoming more and more liberal in various fields of 

everyday life and this is apparent on family planning, social and 

sexual education. The national family planning program may give 

access to affordable contraception, but at the same time those 

services are mainly used by adults and rarely by students. 

Unmarried young people in China still live with the fear of stigma 

if they seek counselling from family planning workers [16]. 

Turkey also paints a very complex picture, as the large population 

combined with the cultural mosaic and the difference in attitudes 

of people from rural and urban areas create a hard task when it 

comes to implementing sexual education practices. Virginity is an 

important characteristic of a girl and negative consequences of 

sexual experiences reflect almost always on girls, leading to their 

marginalization. It seems that premarital sex demonization and 

gender inequity are still strong in the neighbouring country, 

although in some central areas like the capital and Istanbul, where 

tourism grows fast, traditional patterns show some change towards 

more liberal sexual attitudes [17]. 

 

In Africa, for lack of official sexual education by the state, sexual 

education lies upon the efforts of Non-Governmental 

Organizations and private parties. Local authorities in Uganda 

have been trying years to educate the general population more and 

more about safe sexual attitudes. The result is a very high rate in 

knowledge of transmitted infections, HIV/AIDS and their 

prevention/treatment among students [18]. On the other hand, in 

Madagascar, results among students paint a different image as the 

prevalence of Human Immunodeficiency Virus rose between 2000 

and 2003 from 0.15% to 0.95%, with students representing almost 

2% of the population living with the virus [19].  

 

In USA sexual education is compulsory in schools since 1940, 

although up until now there has been no official program that 

covers the whole country. Every school is responsible for 

developing its own program and curriculum concerning sexual 

education, but it is important to note that most states offer official 

guidelines upon which schools can create their projects [20,21]. A 

2016 publication from the United States tried to measure the 

penetration of sexual education among female and male school 

students in various states of the country, concluding a significant 

decline in receipt of education regarding sexually transmitted 

infections, HIV/AIDS, healthy relationships and other topics, 

especially for females [22].  

Australia, with an education system often praised as one of the best 

in the world, offers widely accessible safe and effective family 

planning and sexual education programs [23]. 

 

Sexual Education in Greece: 

 

According to the report 'Sexuality Education in Europe', school-

based sexuality education in Greece began in 1980 with a pilot 

programme, carried out by the Ministries of Health and Education. 

Although these two ministries bear responsibility for devising the 

sexuality education programs to be incorporated in schools, there 

has not been a specific course taught or a comprehensive approach 

on the subject in the last years [24].  

 

In 1999, the Ministry of Education decided for the production and 

use of educational material on health education and health 

promotion, and the relative project for 15–18-year-old pupils was 

assigned to the 2nd Gynaecology-Obstetrics Clinic of the 

University of Athens, in collaboration with the Greek Sexology 

Institute. In 2001, material was delivered in the forms of a school 
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book and a CD-ROM. The book was a quite structured approach, 

including chapters for bodily functions, sexuality, sex and gender 

[25]. In 2007, a publicly well-known sexologist was appointed by 

the Ministry of Education to be in charge of the chapter for 

“Sexuality Education-Intersexual Relationships” of a programme 

called “Social School” which was at the time run by the Ministry. 

The sexologist made an effort to create a network of educators, 

teachers and psychologists to convey some of the important 

sexuality topics to the adolescent children and their parents as well 

[26].  

 

According to a 2011 publication from the Ministry of Education 

on the Greek high school curriculum, which are the latest available, 

pupils of the second-last and last high school class (aged 17-18 

years old) can choose a non-obligatory class named “Family 

Orientation/Education” with duration of 4 hours a week. It remains 

unknown how many school units actually have trained personnel 

to teach this class and are capable of offering the class. It is 

important to note here that non-obligatory classes in the Greek 

school are offered rather more based on the availability of teachers 

and less in terms of demand from the pupils [27].  

 

In a review from 2010 among Greek students about sources of 

information about sexual education, “friends and classmates” 

ranked first followed by “mass media and magazines” in second 

place, “family members and relatives” in third place, “school” 

ranked fourth in importance, and “other sources” (self-

experimentation, books, partners) ranked last. It becomes apparent 

that schools do not even begin to cover the need of Greek students 

for sexuality education [28]. 

 

Aim and Objectives of the Study: 

Aim:  

 

To explore the experiences, perceptions and attitudes of freshmen 

university students in the city of Athens, concerning their sexual 

education knowledge and identify the strengths, weaknesses and 

barriers of the sexual education system. 

 

Objectives:  

 

1. Recognize the main sources of sexual education in Athens 

2. Explore the role of family, culture, tradition, religion and 

formal education when it comes to shaping students’ 

opinions on sexuality 

3. Point out which demographic characteristics play the 

biggest role when it comes to defining sexual behaviour 

4. Identify some of these characteristics as the major 

determinants of sexual education provision and sexual 

behaviour 

 

Study Methodology: 

Research design: 

 

For the purpose of this study, we proposed the realization of a 

qualitative research protocol that is exploratory, descriptive and 

contextual in order to gain a rich understanding of the phenomenon 

as it exists in the natural setting. Data for the research were 

collected through structured questionnaires, filled by students 

individually and privately.  

 

Study population: 

 

Freshmen students from higher educational Institutes of Athens 

were included as they embody the eligible population of sexual 

education receivers. The online population gave us the opportunity 

for a larger sample and therefore more accurate perception of ideas. 

Participating students were born in the digital age and are generally 

described as digital citizens. Social platforms are broadly used by 

students as a social technology tool, which helps them intergrade 

into university life, achieving an accepted social status at the 

beginning of their university life [29,30]. Meanwhile, they also 

offer support in the learning process through communication and 

interaction; therefore, they was chosen to be our main distribution 

platform for our online questionnaire.  

 

The questionnaire was created based on the guidelines of WHO for 

performing sexual education surveys and on the conceptual 

framework of planned behaviour. The questionnaire consisted of a 

short description of our study objectives, followed by 

demographics that allowed us to weight our sample, while the main 

part consisted of approximately twenty closed-type questions. The 

development of the questionnaire was originally in English, 

following the back-to-back translation method to Greek by a 

bilingual Greek-English origin native speaker. A pilot trial was 

performed on students bearing the same characteristics as our 

sample but studying in the city of Patras, Greece [31]. 

After conducting the pilot study, we had to make the following 

changes: 

• Point the importance of our closed age group and 

educational status 

• Conversion of many open type questions into closed ones 

for better analysis 

• Reduction of questions’ number for quicker participation  

 

Data management and statistical analysis: 

 

The data from the online questionnaires was gathered, arranged in 

the proper form and transferred into the statistical analysis 

platform ‘SPSS Statistics’ v. 26.0 (IBM, Armonk, USA). 

 

Limitations of the study: 

The main restriction of our research is the sensitivity of the topic 

we aim to explore. Due to that and the accessibility to the large 

population group of students, we decided to conduct the research 

online, based on the idea that almost all students are active on 

social media and the online groups of their departments. The 

attempted access only to tertiary education students with access to 

the Internet can be also described as a limitation. Finally, 

generalisations cannot be made for the whole population of Greek 

students, even if the capital houses the vast majority of university 

departments. 

 

Results: 

Demographics: 

 

The recruited population sample consisted of two hundred and 

fifty-four (n=254) freshmen students with a female sex ratio of 

61% and a mean age of 18.7 ± 2.3 years. 231 students (91%) were 

of Greek origin and 178 (70%) registered themselves as greek 

orthodox. Regarding sexuality, 85% of the students registered as 

heterosexual, 5% as homosexual, 9% as bisexual and 1% as 
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unspecified or other, while 70% of the sample had already initiated 

their sexual life. Full demographics for the participating sample 

can be found in Table 1. 

 

Demographics Variables Sample Representation 

Age (years) 18.7 ± 2.3 

Sex – nr. (%)  

Male 99 (39.0%) 

Female 155 (61.0%) 

Country of Birth – nr. (%)  

Greece 239 (94.1%) 

Other 15 (5.9%) 

Yearly Family Income – euros 

(%) 

 

<5,000 15 (5.9%) 

5,000-10,000 39 (15.4%) 

10,000-20,000 45 (17.7%) 

>20,000 84 (33.1%) 

Do not know 71 (28.0%) 

Religion – nr. (%)  

Orthodox 178 (70.1%) 

Atheist 61 (24.0%) 

Other 15 (5.9%) 

Spoken Language in 

Household – nr. (%) 

 

Greek 248 (97.6%) 

Other 6 (2.4%) 

Living Status – nr. (%)  

With family 143 (56.3%) 

Alone 91 (35.8%) 

With friends/partner/roommate 20 (7.9%) 

Working Status – nr. (%)  

Employed 58 (22.8%) 

Without occupation 196 (77.2%) 

Sexual Orientation – nr. (%)   

Heterosexual 216 (85.0%) 

Homosexual 13 (5.1%) 

Bisexual 23 (9.1%) 

Other/Do not know 2 (0.8%) 

Sexual Life Initiation – nr. (%)  

Yes 178 (70.1%) 

No 76 (29.9%) 

Table 1:  Demographic data of the participating population. 

 

Sexual Life Data and Information Sources: 

 

Regarding the sexual life and information sources of the 

participating population, full data can be found in Table 2. Sexual 

initiation age for those that had already had at least one sexual 

intercourse was 17.0 ± 1.4 years of age, with the number of sexual 

partners being 2.4 ± 0.7 up to the date of the survey completion. 

Among those who had yet to participate in sexual intercourse, 

approximately half (55.1%) were not given the chance yet, and 

every fourth student (26.0%) did not feel ready, while another 

9.8% characterized premarital intimacy as unethical and 9.1% 

stated other reasons. First sexual information source for 35.8% of 

the participants was the family environment, with internet and 

school (25.2%) tying in the second place and friends coming last 

at 13.8%. Almost eight out of ten participants (78.0%) would have 

liked more information provided to them, mainly by an expert on 

the subject or via the education system. Among the 178 people who 

had already initiated their sexual life, the minority (40.4%) recalls 

using a contraceptive method on their first intercourse, with most 

used ones being condoms (78.1%). Although few participants 

actually contracted an STI so far (5.1%), only 38.5% of them 

admits to having sought medical help for the infection.  

 

Sexual Life Variables 

Sexual initiation age (years) 17.0 ± 1.4 

Number of sexual partners – nr. 

(%) 

2.4 ± 0.7 

Reasons for no initiation of sexual 

life – nr. (%) 

 

‘I did not have the chance yet’ 140 (55.1%) 

‘I do not feel ready yet’ 66 (26.0%) 

‘Premarital sex is morally 

unethical’ 

25 (9.8%) 

Other reason 23 (9.1%) 

First information source – nr. 

(%) 

 

Family 91 (35.8%) 

Internet 64 (25.2%) 

School 64 (25.2%) 

Friends 35 (13.8%) 

Belief that more info is necessary 

– nr. (%) 

198 (78.0%) 

Preferred source – nr. (%)  

Expert on the subject 152 (59.8%) 

School 89 (35.0%) 

Other 13 (5.1%) 

Contraceptive use on first 

intercourse – nr. (%)  

72 (40.4%) 

Means of contraception on first 

intercourse – nr. (%) 

 

Condom 139 (78.1%) 

Coitus Interruptus 7 (3.9%) 

Other 32 (18.0%) 

STI contraction – nr. (%) 13 (5.1%) 

Sought medical help after STI 

contraction – nr. (%) 

 

Yes 5 (38.5%) 

No 8 (61.5%) 

Table 2: Sexual life characteristics of the participating population. 

 

Comparison between male and female students: 

 

Independent sample student’s t-testing was performed between 

male and female students for determination of possible differences 

regarding important topics of our questionnaire. Selected results 

are discussed below and relevant data is depicted in Table 3. 

Statistically important differences were found in sexual life 

initiation (p-value 0.032), number of sexual partners up to survey 

completion (p-value 0.013), as well as contraceptive use on first 

intercourse (p-value 0.005). On the other hand, no differences were 

noted between sexes for sexual initiation age (p-value 0.93) and 

STI contraction (p-value 0.329). The data suggests that more male 

students have already had sexual intercourse although among 

students who have already initiated their sexual life, no difference 
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in initiation age exists. Furthermore, males tend to have more 

partners but, at the same time, present riskier behaviour as shown 

by reduced contraceptive methods usage, though this is not 

mirrored upon STI contraction, where percentages do not differ 

significantly.   

 

Independent Variable Sex P-

value 

Sexual life initiation – 

(%) 

Male 77.2% Female 

60.8% 

0.032 

Sexual partners 

number  

Male 2.6 ± 0.9 Female 

2.3 ± 0.6 

0.013 

Contraceptive use on 

first intercourse – (%) 

Male 37.6% Female 

47.4% 

0.005 

Sexual initiation age 

(years) 

Male 16.8 ± 

2.1 

Female 

17.4 ± 

2.4 

0.93 

STI Contraction (%) Male 5.5% Female 

4.9% 

0.329 

Table 3: Independent sample t-test for male and female students. 

 

Discussion: 
 

In the current study protocol, we used an original online 

questionnaire, consisting of both open- and closed-type questions, 

improvised by the authors, in order to assess sources of 

information as well as beliefs and behaviours around sexual 

practice of freshmen students in the capital city of Greece. Since 

available literature and official data revolving around sexual 

education within the greek borders are extremely scarce, we aimed 

to pinpoint areas in which young adults’ knowledge appears 

insufficient, in order for them to be better implemented as part of 

future official sexual education practices. Recent literature reviews 

suggest that curriculum-based interventions yield efficient results, 

especially when incorporating the use of modern technologies 

[32,33].  

 

First and foremost, sexual orientation and age of sexual initiation 

does not differ significantly between the sexes, with males having 

more partners throughout their early years of sexual life, while at 

the same time presenting riskier sexual behaviours, as shown by 

the rarer use of contraception. A balance exists in terms of general 

knowledge around sexual intercourse, with females appearing 

more knowledgeable in topics around sexually transmitted 

infections. One of the few recent studies on the topic also found 

young people of 18-30 years of age to be very informed on the 

subject of well-known STIs [34]. Since reports about sexual 

violence in the country are increasing, we consider the matters of 

consent and sexual safety of utmost significance in future sexual 

education endeavours [35,36]. 

 

Secondly, as expected by the lack of not only scientific research 

but also official reporting, penetration of official sexual education 

within the national education system is extremely low. Only one 

fourth of asked students received their first piece of information on 

relevant subjects from an official school source, while family and 

internet were the lead providers, though students would have 

preferred for their educators to carry more expertise. Of note, both 

students with or without an active sex life opted for more formal 

sexual education programmes, with an approximate eight out of 

ten students expressing a wish for more school hours devoted to 

the subject. Let it be pointed out here, that many European 

countries, including Greece, do not have official sexual education 

courses available even at the level of official medical training [37]. 

Regarding sexual practice, only every third student who had 

already initiated their sex life used a contraceptive method on their 

first sexual encounter, with condoms being the most prevalent 

method. Although few students out of our sample actually 

contracted a sexually transmitted infection, more than half of them 

never sought medical help. Another recent study estimated a 

moderate knowledge around Human Papillomavirus (HPV) and its 

vaccine [38]. Taken together, these results appear quite alarming, 

especially given the fact that older reports estimate use of 

contraception at higher levels [39]. Of note, a nationwide survey 

of almost 2,000 individuals showed that while sexual health and 

STIs do not make it in the top-three public health concerns, they 

are of great importance in younger generations, thus making 

correct information provision vital for these ages [40].  

 

Conclusion: 
 

While state efforts for implementation of structured official sexual 

education programmes currently remain scarce, some level of 

provision of information around the subject exists among Greek 

students, with home and internet being among the most used 

sources. As individuals nowadays begin to explore their sexuality 

and engage in sexual practice at younger ages, the need for 

organized sexual education appears greater than ever. 

Furthermore, young pupils, adolescents and students deserve to be 

in a position to make informed decisions when it comes to 

exploring their sexuality, participating in and enjoying sexual 

intercourse, and building healthy intrapersonal relationships. We 

consider the topic of vital importance when it comes to planning 

future school curricula and urge state authorities engaged in such 

planning to take action.  
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