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PREFACE

The Mefanet Journal (MJ) starts its fourth volume with one review article on mobile health technology and five 
original research articles on the topics of active aging, nursing and psychiatry – all employing different means 
of technology-enhanced learning: medical simulation, electronic courses, curriculum analysis, and data-driven 
education. The journal has an interdisciplinary scope, binding together research from different disciplines and 
providing readers around the world with high quality peer-reviewed articles on a wide variety of topics related 
to applications of computer science within medical education. Its mission is to become the premier vehicle for 
disseminating information about MEdical FAculties NETwork (www.mefanet.cz), which covers all Czech and 
Slovak medical faculties as well as schools or faculties of health care sciences.

The first two papers of this issue deal with active aging. Zanovitová et al. address the problem of helping 
people remain independent and active in higher age with the use of simulation-based training facilities em-
ployed by a university of third age, whereas Komenda et al. grasp the healthy aging problem by means of lec-
tures adapted to various target groups differing in age and with a complex e-learning course delivered through 
a learning management system. Kuriplachová et al. deal with nursing study programs and show the necessity to 
promote innovative teaching methods, individual work by students, as well as to react to rapid changes in tech-
nology and legislation. The authors back up their claims with an evidence derived from statistical data. Poko-
rná et al. focus on pressure ulcers and suggest unified reporting of data to be ensured by nurses. For that pur-
pose, the authors present a ready-to-use software tool suitable for data gathering and reporting. Educational 
components of the presented system are discussed in detail. Hořínková and Barteček report on how education 
improves medical students’ attitudes to and knowledge of electroconvulsive therapy - an area that is seemingly 
researched infrequently. The review article by Barrick et al. identifies the potential benefits that mHealth tech-
nologies can provide and concerns with some of the risks to privacy. The final editorial material by Komenda et 
al. recalls the most important memories from the last 9th year of the MEFANET conference, which took place 
in Brno at the end of November 2015. The MEFANET conferences have always been providing a vibrant meet-
ing place for delegates from medical and healthcare faculties, computer scientists as well as medical teachers 
and students from the Czech Republic, Slovakia and other countries. In 2016, the upcoming 10th year of the ME-
FANET conference (29–30 November – Brno, Czech Republic) will be focused on technology-enhanced learn-
ing and teaching in radiology.

I am sure that the readers will benefit from the information in the presented papers and it is my hope that this 
issue will stimulate further discussion and additional research. I would like to extend my sincere appreciation 
to the editorial members and reviewers, without whom this issue would not have been possible. I would like to 
see the whole fourth volume of MJ as another valuable resource for the MEFANET community and a stimulus 
for further research into the area of medical education science. Readers are encouraged to submit both com-
ments on these articles as well as their own relevant manuscripts.

July 2016
Daniel Schwarz
Editor-in-chief
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ORIGINAL ARTICLE

EXPERIENCE WITH SIMULATION EDUCATION  
AT THE UNIVERSITY OF THE THIRD AGE  

AT JFM CU IN MARTIN
Mária Zanovitová*, Michaela Miertová, Anna Ovšonková, Martina Lepiešová
Institute of Nursing, Jessenius Faculty of Medicine in Martin, Comenius University in Bratislava, Martin, Slovakia
* Corresponding author: zanovitova@jfmed.uniba.sk

abstraCt — Background: Considering current demographic trends in so-
ciety, education of seniors has become real needs and a challenge for the field of 
education and training institutions. Universities of the Third Age (UTA) repre-
sent one option for senior education allowing them to study various fields at uni-
versity level. Within UTA studies, the seniors are interested in studying mainly 
the issues of health and disease, aging and the social and legal issues. Seniors rep-
resent a group of students with specific educational needs. In teaching them it is 
therefore important to choose teaching methods that take account of developmen-
tal changes of the period, contain elements of clearness, and provide the space for 
communication and activity with the use of previous experiences of seniors. In 
the framework of elderly education at the UTA at Jessenius Faculty of Medicine 
in Martin (JFM CU) the simulation methods are also used that bring elements of 
clarity and attractiveness into the teaching and serve to bridge theoretical educa-
tion and practical training.

Objective: The aim of the study was to determine the UTA senior students’ views 
on the use of simulation models and simulations in education and to find out 
what is their satisfaction with the training in the Simulation Center at JFM CU 
in Martin.

Methods: Questionnaire of own construction was used to gather empirical data. 
The study involved 30 senior students of the third year of studies in the program 
“Elderly Care”, out of which 25 were women and 5 men. The average age of respond-
ents was 67.3 years (SD 5.6).

Results: Within education and training in Simulation Center, the seniors most 
positively evaluated preparedness, presentation and interpretation of the lecturer 
(4.96) and the way in which information were administered (4.76). They had the 
opportunity of hands-on work with the simulation models and practical training of 
their skills and such experience was evaluated as excellent (4.70). Seniors also ac-
claimed the opportunity of active discussion with the lecturers and with each other 
that was also rated to be excellent (4.70). Results of the study proved overall evalu-
ation of teaching and training in the Simulation Center was highly positive (4.80).

Conclusions: Using appropriate educational strategies within senior education 
at UTA at JFM CU in Martin contributes to formation of the proper attitude to the 
health of the elderly and healthy aging.

INTRODUCTION
The current demographic trends point to the numer-

ous representation of seniors in the population, and 
in respect of the development the issue of the active 
aging concept has become the focus. Active aging is 
often associated with lifelong learning as well as the 
education of seniors [1]. Seniors become a specific 
target group in education with specific educational 
needs. From a pedagogical perspective, education of 

seniors is the process focusing on intentional, i.e. de-
liberate education in old age and also emphasizing the 
educational modes of action on the senior population. 
Educational activities for seniors contribute to their 
sense of dignity, satisfaction and fulfilment of social 
needs, the integration of individuals into society, and 
the easier coping with new tasks and activities. They 
help to maintain and improve the mental health thus 
head towards a higher quality of life [2,3].
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One of the options by which modern society aims to 
address the issue of senior education is the establish-
ment of the Universities of the Third Age (UTA). UTA 
contribute to offsetting deficits in educational back-
ground of the elderly, thereby a raise of their social 
importance and prestige in society will be achieved. 
These universities belong to the more challenging 
forms of study that allow seniors to study at university 
level in various fields [4]. Senior education has gradu-
ally become a “standard” service of traditional univer-
sities and colleges for the society. There is a growing 
interest in this type of educational activities of seniors 
as a consequence of increasing proportion of people 
of retirement age [5]. Organizational form of UTA is 
based on the maternal university, using its structure 
and facilities, and particularly the potential of univer-
sity lecturers and teachers. Topics suitable for senior 
education should be based primarily on the needs and 
interests of seniors themselves. As it has turned out 
the seniors consistently have the greatest interest in 
the issues of health and disease, aging and the social 
and legal issues [5,6].

As a part of the UTA at Jessenius Faculty of Medi-
cine in Martin (JFM CU) education is provided within 
two study programs – “General Medicine” and “El-
derly Care”. The aim of these study programs is to get 
to know ourselves better and deeper in terms of health, 
to raise awareness about elderly health care, to im-
prove health literacy of the seniors and mastering the 
critical health situations by the elderly with poten-
tial provision of a non-professional assistance after a 
health problem is recognized.

In teaching them it is therefore important to choose 
teaching methods that take account of developmental 
changes of the period, contain elements of clearness, 
and provide the space for communication and activ-
ity with the use of previous experiences of seniors. In 
teaching the elderly it is important to choose appropri-
ate teaching methods reflecting the specific features of 
the audience – the seniors, thus benefit from the cor-
rect didactic methods with respect to the developmen-
tal changes that are brought around by physiological 

aging [7,8]. In the education of seniors it is also appro-
priate to use teaching methods that contain elements 
of clearness, motivate them and provide the space for 
communication and activity with the use of previous 
experiences of seniors [9]. In the framework of elderly 
education at the UTA at JFM CU in Martin the simu-
lation methods are also used that bring elements of 
clarity and attractiveness into the teaching and serve 
to bridge theoretical education and practical training. 
In medical education, simulation is a teaching method 
by which a clinical experience is established through 
interactive activities in a safe environment that is con-
ducive to learning without fear of personal failure or 
injuring the patient [10,11]. Simulation is teaching 
strategies in nurses’ education, which is identified as 
very effective and efficient method [12]. Simulations 
of various critical health situations and practical train-
ing of appropriate techniques to solve health problems 
help the seniors in development of critical thinking, 
making the decisions, and self-confidence and to im-
prove health literacy. Using appropriate educational 
strategies within senior education at the UTA at JFM 
CU in Martin contributes to formation of the proper 
attitude to the health of the elderly and healthy aging.

Several high sophisticated mid-fidelity and high-fi-
delity models and different specialized models and 
simulators for training the medical and healthcare 
skills and procedures are available for the purposes 
of practical training of students [13,14]. Within practi-
cal education and training at the Simulation Center the 
seniors of UTA at JFM CU in Martin had opportunity to 
use the models for application of subcutaneous and in-
tramuscular injections, model for taking venous blood 
samples (Figure 1), cardiopulmonary auscultation sim-
ulator Harvey (Figure 2) and simulators of adult and a 
child to practice basic and advanced first aid.

The study aimed to determine the UTA senior stu-
dents’ views on the use of simulation models and sim-
ulations in education and to find out what is their sat-
isfaction with the training in the Simulation Center at 
JFM CU in Martin.

figurE 1. A model for taking blood venous sample figurE 2. Cardiopulmonary auscultation simulator Harvey
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METHODS
The survey was conducted lecturers from UTA in 

collaboration with the professional staff of the Simu-
lation Center, who wanted to get feedback on ongoing 
learning UTA at JFM CU in Martin in the study pro-
gram “Elderly Care”. It was a quantitative cross-sec-
tional study.

Questionnaire of own construction was used to 
gather empirical data among students of the UTA after 
completion of the course in the winter semester. The 
questionnaires contained 10 items in total, the con-
tent of which was oriented on pedagogical skills of 
the lecturer, technical and didactic support for the 
teaching (teaching aids), scheduling of the teaching 
and respondents’ subjective assessment of knowledge 
and skills acquired on a given topic of practical train-
ing during a course. As for demographic data, the age, 
gender, level of education, and social status of the UTA 
students were assessed. For each item, respondents 
marked one of the options with which they identified 
most closely. Responses for each item were made on a 
5-point Likert type scale (5 – excellently; 4 – very well; 
3 – well; 2 – satisfactory, 1 – unsatisfactory). Filling out 
the questionnaire took about 15 minutes.

Sampling of the respondents was intentional. The 
inclusion criteria were willingness to cooperate (fill-
ing out the questionnaire), and respondent had to par-
ticipate in practical training within the UTA.

For evaluation of empirical data we used program 
Microsoft Excel 2010. Descriptive statistics was used 
for evaluation of empirical data – absolute numbers 
(n), the relative numbers (%), mean (M), and stand-
ard deviation (SD) were calculated.

RESULTS
The sample consisted of  the UTA senior stu-

dents from the 3rd year of the study program “El-
derly Care”. The average age of respondents was 67.3 
years (SD = 5.6). In a sample of 30 respondents there 
were 25 women and 5 men. Sixteen respondents had 

completed secondary education and 14 respondents 
were university graduates. Of the total sample, two 
were of working age.

Table 1 presents the results of evaluation of lectur-
ers’ teaching skills, the course and material and didac-
tic arrangement of education at the Simulation Center 
at JFM CU in Martin.

The seniors very positively evaluated preparedness, 
presentation and interpretation of the lecturer (4.96) 
and the way in which new information were admin-
istered (4.76). Respondents indicated that simulators 
and simulation models were clearly and easy visible 
for them (4.66) and lecturer was heard excellently 
(4.70). Seniors had the opportunity of hands-on work 
with the simulation models and practical training of 
their skills and this experience was evaluated as ex-
cellent (4.70) by them. They actively discussed with 
the lecturers and with each other that was also rated 
to be excellent (4.70). Results of the study proved over-
all evaluation of teaching and training in the Simula-
tion Center was highly positive (4.80).

All respondents accepted and acclaimed the time 
when simulation training was conducted at the Sim-
ulation Center as well as its duration (120 min.). Two 
respondents would welcome even longer training.

Respondents expressed requests for the opportunity 
to attend lectures and practical training courses to-
gether with the students of full time studies (nurs-
ing, medicine). Only three respondents reported they 
are not interested in such an offer from the faculty.

DISCUSSION
Within the classes held in the Simulation Center, the 

seniors very positively evaluated preparedness, pres-
entation and interpretation of the lecturer and the way 
in which new information were administered. Lectur-
ers involved in the education of seniors have to be fully 
aware of the specifics of education of this age group 
and implement them into the educational process. In 
that case lecturer cannot act only as an informant or an 
expert who conveys information, but should act more 

tablE 1. Evaluation of lecturers’ teaching skills, the course and arrangement of education

Evaluated items M* SD

Pedagogical skills, preparedness, presentation and interpretation of the lecturer 4.96 0.18
Route of administration of new information on a given topic 4.76 0.50
Lecture / explanation I've heard 4.70 0.53
Lecturers and simulation models I've seen 4.66 0.54
The possibility of practical training on the simulation model 4.70 0.65
An opportunity to discuss presented topic / issue 4.70 0.53
Subjective assessment of knowledge and skills acquired during the course 4.60 0.62
Overall evaluation of education in the Simulation Center 4.80 0.48

SD – standard deviation, M – mean, * 5-point Likert type scale used: 5 – excellently; 4 – very well; 3 – well; 2 – satisfactory, 1 – unsatisfactory
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like a facilitator who supports and facilitates learn-
ing of the students [15]. Lecturer must be fully com-
petent in the clinical situations and for them is very 
important to study literature oriented on simulation 
teaching [13]. In teaching the seniors lecturer must 
take into account the specific needs and requirements 
of the age group, often related to physical, psycholog-
ical and social changes brought by senior age. For ex-
ample, visual and aural problems are common among 
senior students, which may pose a barrier to the edu-
cation of seniors. Prior the classes, lecturers had pre-
pared the room in the Simulation Center in terms of 
material and didactic aids and ensured senior students 
could be close enough to the simulation models and the 
lectures. Namely, the chairs were placed in a semicir-
cle, the space around the simulation models was ar-
ranged to be large enough for seniors to move around 
freely and safely, appropriate and adequate lighting 
was ensured and fall risk factors were eliminated (e.g. 
cords and cables on the floor). The lecturers had been 
provided with the microphone during presentation of 
the topic / issue.

Seniors had the opportunity of hands-on work with 
the simulation models and practical training of their 
skills during their lessons in the Simulation Center. 
Such experience was evaluated as excellent by them. 
From a didactic point of view, discussion included to 
the presentation of each topic / issue in addition to 
lectures and practical skills training. In the discussion 
seniors used previous experience and knowledge, and 
tried to think critically about situations simulated and 
to evaluate them.

In educating seniors, simulation methods are suit-
able as they cover not only the transfer of theoretical 
knowledge and information, clarification of concepts 
and theories, but in particular they can also motivate 
the students, mobilize and activate them, respect their 
individuality and specific learning styles and enhance 
critical thinking skills [15]. Our experience of the use 
of simulation methods in the group of the UTA senior 
students at JFM CU in Martin is highly positive, as ev-
idenced by positive evaluation of lecturers’ teaching 
skills, the course and material and didactic arrange-
ment of education at the Simulation Center. Results 
of the study proved overall evaluation of teaching and 
training in the Simulation Center was highly posi-
tive and respondents positively evaluated lecturers’ 
teaching skills, the course and material and didactic 
arrangement of education.

Within evaluation of education the seniors should 
express themselves also on the issue of intergener-
ational learning. Respondents would welcome such 
an opportunity and have expressed their interest in 
the possibility to attend some lectures with students 
of full-time studies (4.30 – rather yes). Respondents 
agreed students of full-time studies can participate 
in selected lectures of the UTA studies together with 
them (3.87 – rather yes). Intergenerational learning is 

defined as the reciprocal learning relationships and 
interactions between young people and seniors [16]. 
In the framework of senior education at the UTA held 
at JFM CU in Martin the possibility of such a form 
of learning can be considered including simulation 
education. In the process of teaching the students of 
study programs general medicine and nursing the UTA 
senior students can act directly as a source of infor-
mation to create case reports or clinical case studies 
and scenarios describing certain specific situations 
in the lives of seniors. At the same time in the case of 
their interest and willingness they can be a “model” 
to describe and demonstrate individual perception of 
any particular specific (e.g. health related) situation in 
their life and also the way to cope with it after the dis-
charge from institutional care. The process of such an 
interaction of nursing students and senior citizens is 
established in the education at the University of Sal-
ford in the UK, where there is a group of seniors, their 
significant others and primary caregivers to cooper-
ate with, the so-called Service Users and Carers Group. 
Within such an interaction the seniors’ needs to be ac-
cepted and appreciated as well as the need of self-re-
alization are saturated. On the part of nursing stu-
dents it supports their attitude to elderly generation 
in terms of intergenerational tolerance and solidarity 
and their learning with the use of alternative, experi-
ential teaching methods, with the possibility of con-
frontation of theoretical knowledge with real prac-
tice, the situation or real experience of seniors [17].

LIMITATION OF THE STUDY
Our research study has several limitations as are 

number of study sample and inclusion criteria, thus 
our findings cannot be generalized. Due to the special 
topic which is solved, we suppose that report similar 
like it has not been published in Slovak Republic.

CONCLUSION
At present, the seniors have the option to generate 

new information quite easily through the availabil-
ity of information and communication technologies, 
but the problem may arise in relation to their ability 
to understand that information, sort them and criti-
cally reflect them, therefore not consider them auto-
matically as obvious and true. The process of effec-
tive education of the elderly should therefore be active 
with the use of activating educational methods, since 
learning of seniors is based on their own experience 
reflected and experience of others shared [15].

Using appropriate educational strategies within 
senior education at UTA at JFM CU in Martin contrib-
utes to formation of the proper attitude to the health 
of the elderly and healthy aging.

Mária Zanovitová 
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abstraCt — Background: Until recently, the notion of ageing was associated 
with older age, and only a few years ago new findings have come to light, shifting 
the start of ageing back to the age of late adulthood, and then gradually to younger 
age categories. At the same time, the possibility of prevention of main factors in-
fluencing the overall condition and independence of older people has been shown.

Objective/Purpose: The aim of the work is to ascertain the level of knowledge of 
various age groups of the population and possibilities for the prevention of older- 
age pathologies, to map certain lifestyle aspects of the current young generation, 
to provide groups of individuals from different age categories with information 
associated with this matter, to support the effectiveness of remembering through 
personal experience.

Material and methods: A diverse group of listeners (pupils, adolescents, adults, 
younger senior citizens) was familiarised with the subject through age-adapted 
lectures. Moreover, in order to address the diverse needs of the target population, 
we decided to use two primary distance learning dissemination channels, which 
have been accepted into mainstream education.

Results: A total of 1,463 probands from different age categories participated in 
the project. The results showed a low awareness of the necessity of lifelong preven-
tion of atherosclerosis and osteoporosis, low levels of physical activity and short 
time spent outdoors among the project participants. Electronic support of the pro-
ject outcomes was published in the form of a comprehensive e-learning course, 
and a web portal describing the prevention of older-age pathologies is available.

Conclusion: The education effectiveness was proved by the increase of correct 
answers immediately after the education, and after 2–3 months as well. The results 
confirmed our previous assumption of a low level of awareness among the popu-
lation of the necessity of lifelong prevention of atherosclerosis and osteoporosis. 
Nevertheless, effectiveness of the education event was confirmed by an increase in 
the number of correct answers in tests performed immediately after the education. 

INTRODUCTION
Until recently the notion of ageing was associated 

with older age, and only a few years ago new find-
ings have come to light, shifting the start of ageing 
back to the age of late adulthood and then gradually 
to younger age categories. The fact that certain pro-
cesses of tissue wear and damage develop from the ad-
olescent and younger adult age is insufficiently well 
known to and accepted by the general public. The most 
significant long-term risk factors currently involve 
high blood pressure, high levels of fats and sugar in 
the blood, damage to and wear of joint cartilage, in-
correct remodelling of bone tissue, loss of function 

of muscles of the limbs and pelvic floor, and damage 
to nerve cells. Preventive measures usually involve 
certain restrictions and necessary activities different 
from the currently prevailing lifestyle, which typically 
involves surplus energy intake and low levels of activ-
ity. Increasing the awareness of these issues among 
different target groups, particularly the adolescents, 
and enhancing their motivation to adhere to princi-
ples of healthy lifestyle in the long term, proves to be 
a challenge. With the proper use of modern informa-
tion and communication technologies for educational 
purposes, we are able to effectively disseminate these 
findings to the general public.
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POSSIBILITIES OF 
PREVENTION

Metabolic syndrome

Avoiding metabolic syndrome, or the Kaplan’s 
“deadly quartet”, means avoiding its individual com-
ponents, i.e. high blood pressure, high level of sugar 
in the blood stream, diabetes and obesity.  In general 
terms, increased insulin resistance – i.e. the limited 
ability of cells to use insulin – is considered to be the 
basic pathogenic mechanism of the metabolic syn-
drome. Polygenic inheritance is presumed to be a pos-
sible cause; in the general population, however, insu-
lin resistance is undoubtedly of secondary origin, most 
often caused by an excessive intake and a low output 
of energy, inappropriate composition of diet, stress, 
smoking, and certain medicines. The inability to utilise 
insulin leads to specific changes in the metabolism of 
lipids, i.e. higher peaks of serum lipid levels after food, 
retention of water and sodium, reduced ability to syn-
thesise nitric oxide (NO), and activation of the sym-
pathetic nervous system. The described process leads 
to an accumulated damage to the vascular epithelium 
and to the acceleration of atherosclerotic processes. It 
is nowadays known that the clinical correlate – i.e. vis-
ible atherosclerotic changes – can be already apparent 
in the second decade of life. Atherosclerosis affects an 
alarmingly large proportion of the population, and is 
the cause of 50% of deaths [1–4].

Osteoporosis and sarcopenia

Osteoporosis affects at least one third of men and 
a half of women in older age. Two thirds of women can 
expect the development of osteoporosis after an arti-
ficially induced menopause. Osteoporosis represents 
a serious medical problem resulting in a possible loss 
of independence after suffering an osteoporotic frac-
ture, and it can also impact the person’s social life. As 
regards prevention, the most important term is the so-
called peak bone mass, which is generated in every in-
dividual up to the age of 30, and everyone then draws 
on this stockpile until the end of their life. The lower 
the generated reserve, the earlier osteoporosis devel-
ops. For the formation of bone mass, the level of ac-
tivity and the intake of protein, calcium and vitamin 
D are decisive. In this area too, the current lifestyle of 
the population is very harmful: low levels of activity 
and less time spent outdoors results in a low exposure 
to sunlight, which is necessary for the conversion of 
provitamin D into active vitamin D in the skin. Under 
normal circumstances, this natural activation repre-
sents 80–90% of the body’s vitamin D supply. In recent 
years, there have been repeated warnings of very low 
levels of vitamin D in all age categories in the coun-
tries of the temperate zone [5]. As regards the risk 

of development of osteoporosis, individuals with lac-
tose intolerance or with lactose malabsorption repre-
sent a very high-risk group due to their low intake of 
calcium and vitamin D. Incidence of these dysfunc-
tions in the population has not yet been mapped pre-
cisely: not every patient with lactose resorption dys-
function has clinical symptoms, and not every patient 
with clinical symptoms of intolerance has an absorp-
tion dysfunction [6–10].

Incontinence

Currently, the most effective known method for 
the prevention of incontinence is an active mainte-
nance of the muscle tone of the pelvic floor, prefera-
bly through a regular, targeted exercise starting after 
childbirth, and then from the fourth decade of life. But 
women very rarely stick to the exercises – not only 
before the first clinical problems arise, but even after 
they appear. However, data providing an estimate of 
incontinence in women above the age of 45 indicate 
that incontinence affects one in five of them, and that 
there is a significant upward trend [11,12].

Dementia

In the decades to come, the anticipated dementia 
epidemic will translate into a constant increase in 
the incidence of all forms of dementia, in particular 
Alzheimer’s dementia (AD), and the numbers may even 
triple by 2050. At present, pharmacological interven-
tion only improves clinical symptomology, and only if 
started in the earliest stage of dementia development. 
Prevention of possible risk factors of Alzheimer’s de-
mentia is therefore essential. Maximum possible phys-
ical activity and exercise, unless contraindicated, plays 
a fundamental role in the prevention of dementia. In-
tellectual activity and maintenance of social contacts 
as long as possible plays a similar role in the preven-
tion of cognitive dysfunctions. A healthy lifestyle can 
influence the development of AD symptoms and slow 
them down, or even avert the process of progressive 
mental deterioration [13–17].

Depression

There is an increasing incidence of depression with 
increasing age: it is estimated that 15% of older people 
living in their homes and 30% of older people living in 
institutions suffer from depression. Results of our pre-
vious study performed in 2005–2012 among the Czech 
population of older people living in their homes con-
firmed that 18.5% of monitored older people suffered 
from depression. A negative inventory of life events 
– the most striking being retirement and the loss of 
social contacts, along with an increasing number of 
chronical illnesses and declining independence – has 
a significant impact on the incidence of depression in 



12

Mefanet J 2016; 4(1): 10–18

Komenda M et al. 

older age. The seasonal nature of difficulties is also sig-
nificant. Maintaining physical activity, targeted and 
timely finding of activities replacing employment ac-
tivities, and last but not least, spending time outdoors  
(with regard to vitamin D supply), has a preventive 
effect [18–21].

Broad education considering 
composition of target population

The aim of our study was to ascertain the level of 
knowledge of various age groups of the population and 
possibilities for the prevention of older-age patholo-
gies, to map out certain lifestyle aspects of the cur-
rent young generation, to provide groups of individ-
uals from different age categories with information 
associated with this matter, to support the effective-
ness of remembering through personal experience, 
and to ascertain the level of remembering immedi-
ately after providing the information and later. An-
other aim in the case of the group of adolescents and 
younger adults was to help to develop a positive, hu-
manistic approach of the younger generation to older 
people. In order to address the diverse needs and in-
terests of the target population, we decided to use two 
primary distance learning dissemination channels, 
which have been accepted into the mainstream educa-
tion: (i) a comprehensive e-learning course focused on 
the domain of geriatrics; (ii) a web-based portal cov-
ering selected topics of prevention in terms of ageing.

METHODS
The way in which the subject matter is presented 

should correspond to age of the audience. In the in-
troduction of any education event, key terms must 
be defined. In this case, key terms involved peak bone 
age, bone architecture, bone construction, vitamin 
D, lifestyle, nutrition, ageing, the processes associ-
ated with ageing, etc. The explanation of the subject 
matter should be diverse and adapted to the individual. 
An active educational event should be supported by a 
factor constituting the conditions for permanent re-
tention of the knowledge gained, for example a mean-
ingful understanding, complemented with a practical 
illustration, active discussion or personal experience. 
We simulated the ankle stiffness by reinforced elbow 
and knee tapes, the hyperkyphosis of thoracic spine by 
vest with plastic construction and chest compressing 
belts, the muscle weakness by bracelets with weight. 
For simulation of sensoric deficits we used glasses 
with a restriction of the visual field and blurring and 
ear pads. We used cotton gloves to allow the experi-
ence of limited skin perception and its influence to 
take medications correctly – for example. Effective-
ness of the learning process should be verified on an 
ongoing basis, preferably in the form of self-evalua-
tion through a feedback questionnaire.

Pedagogical fundamentals of 
educational events

A group of 20–30 listeners was familiarised with 
the subject matter through age-adapted lectures. In 
total, more than 50 face-to-face sessions were organ-
ized across groups from different age categories in the 
South Moravian region. The lectures have been sup-
ported by the official project website together with 
e-learning course, which provide complete back-
ground including distance learning agenda describ-
ing the prevention of older-age pathologies. In case of 
pupils and adolescents, the lecture emphasized par-
ticularly osteoporosis and atherosclerosis; in case of 
adults and younger senior citizens, the lecture pro-
vided basic information about metabolic syndrome, 
dementia, depression, incontinence, and possibilities 
of prevention. Before the start of each lecture, the 
audience answered the following questionnaire as-
sociated with the given matter. Moreover, the practi-
cal part of educational activities (i.e. the experience) 
was realized via models of old age, which we devel-
oped as authors in cooperation with an external com-
pany, under the contractual arrangement provided by 
the Technology Transfer Office (TTO) of the Masaryk 
University.
1. What is osteoporosis?

 ▶ softening of the bones
 ▶ thinning of the bones and increased brittleness 

of bones
 ▶ increased bone density

2. From what age is it possible to influence the de-
velopment of osteoporosis most effectively?

 ▶ from 10–20 years of age
 ▶ from 30–40 years of age
 ▶ from 50–60 years of age
 ▶ from 60–70 years of age

3. What function does calcium have in the human 
body?

 ▶ contraction of muscle fibre
 ▶ building of bones
 ▶ coagulability of blood
 ▶ all of the above

4. Which food is the richest in calcium?
 ▶ milk
 ▶ hard cheese
 ▶ poppy seed
 ▶ legumes

5. What is atherosclerosis?
 ▶ a disease causing cerebral stroke
 ▶ a disease causing heart attack
 ▶ a disease resulting in amputation of the leg
 ▶ a disease damaging the arterial epithelium
 ▶ all of the above
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6. When does atherosclerosis start?
 ▶ from the age of 10
 ▶ from the age of 30
 ▶ from the age of 50
 ▶ from the age of 70

7. Smoking and atherosclerosis
 ▶ smoking accelerates atherosclerosis
 ▶ smoking slows down atherosclerosis
 ▶ smoking has no impact on the development of 

atherosclerosis

At the end of the lecture, the audience was invited 
to answer the same questions. Subsequently, the par-
ticipants underwent training in the form of a compe-
tition/game using simulation models of ageing syn-
dromes – hearing and sight dysfunctions, stiffening of 
the joints, curvature of the spine, reduction in hand 
sensitivity and dexterity. All participants were asked 
how much time they spend outdoors; levels of smok-
ing were ascertained among students and adults. At 
the end of the lecture, students of the Faculty of Edu-
cation were asked if they felt that they themselves had 
been influenced by the facts given in the lecture, and 
whether they would include the given matter in their 
future teaching. After two to three months, pupils of 
primary and secondary schools were asked to fill in 
questionnaires ascertaining the extent to which they 
had retained their knowledge, as well as changes in 
their attitude and behaviour since the time when the 
seminar was held. The results of testing were pro-
cessed using the common methods of descriptive sta-
tistics and also using the McNemar’s test and Fisher’s 
exact test.

Theoretical fundamentals of e-learning 
strategy

The implementation of educational materials intro-
ducing the prevention requires an understanding of 
the impact of information and communication tech-
nology on the target population and on current teach-
ing and learning practices in order to identify critical 
success factors that have to be addressed in an e-learn-
ing strategy [22]. The e-learning domain emphasises 
the role of the technology in providing content (in-
formation), delivery (access) and electronic services. 
We paid attention to educational issues such as the 
appropriate form of online instructional design and 
the creation of online learning communities. Based on 
that, we have implemented a modular online course in 
the local learning management system of the Masaryk 
University, meeting requirements and needs of the 
target audience. The course structure includes a plu-
rality of structural elements and one or more relations 
that indicate dependence between individual struc-
tural elements. It defines a basic learning objective 
and serves the educational content with multimedia 

files including a self-assessment agenda. The audience 
can freely visit the course of geriatrics without any 
access restrictions. In addition to e-learning, we de-
signed and implemented a web-based portal, which 
combines a modern web design with static and inter-
active elements and provides a clear and crucial in-
formation about the prevention of main factors in-
fluencing the overall condition and independence of 
older people.

RESULTS
Educational events

A total of 1,463 participants followed the lecture (see 
Figure 1): the largest group (1,259 respondents) con-
sisted of pupils of the final year of primary schools 
(PS) and pupils of secondary schools (SS), ranging 
from 12 to 18 years of age. Another group consisted of 
69 students of the Faculty of Education (U), ranging 
from 20 to 26 years of age; the adult (employee) group 
included 78 respondents ranging from 27 to 55 years of 
age; and finally, the older age group consisted of 57 re-
spondents ranging from 64 to 83 years of age. The rep-
resentation of men and women in the individual cat-
egories varied, but over the entire set, the ratio was 
41% men to 59% women. The evaluation of answers to 
the introductory test questions is shown in the Sup-
plementary Table 1.

As expected, listening to the lecture had the great-
est impact on the correctness of questions about the 
start of the first manifestations of atherosclerosis and 
the start of prevention of osteoporosis: the number 
of correct answers to these two questions increased 
by dozens of percent in all groups. The definition of 
osteoporosis did not represent a problem before the 
lecture in any group, apart from 16% of participants 
in the youngest age category. In contrast, less than a 
half of all participants in all age categories managed 
to choose the correct manifestations of atherosclero-
sis before the lecture; after the lecture, the number of 
correct answers had increased to a satisfying range of 
57–86%. In order to verify the effect of the lecture and 
the comprehensibility of test questions in the young-
est age category, i.e. in the group of pupils of primary 
and secondary schools, there was an evaluation of the 
type of change of question; the results are also shown 
in the Supplementary Table 1.

The short-term and long-term effectiveness of the 
lecture was evaluated through specific questions di-
rected to individual age categories. Immediately after 
the lecture, students of the Faculty of Education were 
asked whether they felt they had been influenced by 
the provided information, whether they would change 
certain aspects of their lifestyle and whether they 
would include the newly acquired information in the 
teaching for their future pupils. Table 1 shows the dis-
tribution of answers.
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tablE 1. Evaluation of feedback provided by students of the Faculty of Education

Question Yes No

Did the lecture make you think about your own habits? N = 171 155 (90.6%) 16 (9.4%)
If the lecture made you think about your own habits, do you intend to change any 
of them? N = 155 126 (80.3%) 31 (19.7%)

Do you think that you will include a similar topic in the teaching of your future 
pupils? N = 147 141(95.9%) 6 (4.1%)

tablE 2. Number and percentage representation of correct answers before and after the lecture (according to groups)

Question Lecture
(N = 1463) PS/SS*, 1 p2 U1 p2 Employees p2 Seniors p2 Groups 

p3

What is osteoporosis?
before 870 

(74,9%)
<0,001

66 
(97,1%)

0,500

70 
(90,9%)

0,070

55 
(96,5%)

1,000
<0,001

after 976 
(88,7%)

68 
(100,0%)

75 
(98,7%)

54 
(96,4%) <0,001

From what age is it possible to influence 
the development of osteoporosis most 
effectively?

before 337 
(29,3%)

<0,001

40 
(58,8%)

0,007

31 
(40,8%)

<0,001

34 
(61,8%)

0,001
0,002

after 680 
(62,4%)

53 
(77,9%)

62 
(80,5%)

50 
(89,3%) <0,001

What function does calcium have in the 
human body?

before 77 
(6,6%)

<0,001

14 
(20,6%)

0,219
6 (7,9%)

<0,001
4 (7,3%)

0,022
<0,001

after 373 
(35,6%)

18 
(26,5%)

25 
(32,9%)

13 
(24,1%) 0,090

Which food has most calcium?
before 97 

(8,2%)
<0,001

25 
(36,8%)

<0,001

29 
(38,2%)

<0,001
7 (12,7%)

<0,001
<0,001

after 987 
(86,8%)

65 
(94,2%)

71 
(93,4%)

48 
(85,7%) <0,001

What is arteriosclerosis?
before 189 

(16,5%)
<0,001

28 
(41,2%)

<0,001

27 
(38,0%)

<0,001

27 
(47,4%)

0,146
<0,001

after 621 
(57,5%)

53 
(79,1%)

64 
(86,5%)

31 
(56,4%) 0,165

When does arteriosclerosis start?
before 151 

(13,0%)
<0,001

16 
(23,5%)

<0,001
8 (11,6%)

<0,001

11 
(19,3%)

<0,001
0,108

after 881 
(79,9%)

62 
(89,9%)

50 
(67,6%)

43 
(76,8%) <0,001

Smoking and arteriosclerosis
before 940 

(82,1%)
<0,001

69 
(100,0%)

<0,001

65 
(94,2%)

0,250

51 
(92,7%)

0,250
0,010

after 952 
(92,9%)

66 
(100,0%)

73 
(98,6%)

55 
(98,2%) 0,007

* Primary schools / secondary schools
1 Total count and percentage representation
2 McNemar test
3 Fischer exact test

tablE 3. Feedback of influencing presented by the pupils of primary and secondary schools 2 to 3 months after listening to the lecture 

Answer Number of selection1 (N = 295)

The experience of simulating old age has helped me understand  
the process of ageing and older people in general 134 (45.4%)

I do at least 40 minutes of physical activity each day  
(recommendation of 10,000 steps each day = 7 km) 105 (35.6%)

I try to have a balanced energy intake – I do not overeat 91 (30.8%)
I pay attention to sun exposure in order to get enough vitamin D  
(at least 2 hours per week) 40 (13.6%)

Trying to make a change is pointless because “there is no cure for age”,  
as wise people say 28 (9.5%)

I was not interested by the activities because these are for old people  
and have nothing to do with me 18 (6.1%)

1 Total count and percentage representation, multiple choice form
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Two to three months after the lecture, one quarter of 
the participants of the youngest age category (N = 299) 
were called on to answer the same questions as they 
were given before the lecture and immediately after, 
in order to ascertain the long-term effect of the edu-
cational event. Table 2 shows principal results of the 
study. Figure 2 shows the distribution of number of 
correct answers. Unfortunately, we are not able to link 
data from questionnaires before lectures and after 2 to 
3 months, so the results are not shown for the same 
group of participants (n value is different).

In addition, this group of pupils from primary and 
secondary school filled in questionnaires ascertaining 
the level of their experienced influence in the area of 
lifestyle, intergenerational coexistence, and the over-
all view of the issue of ageing 2 to 3 months after lis-
tening to the lecture. Table 3 shows the distribution 
of answers.

E-learning

A sophisticated e-learning course on geriatrics [23] 
was developed within the presented project, in order 
to meet the target of making the information available 
for the largest target group possible. Publishing this 
reviewed e-learning course on the educational portal 
MEFANET [24] guaranteed that the project would 
make an impact far beyond the Masaryk University. 
The MEFANET platform makes it possible for students 
and teachers across all medical faculties in the Czech 
Republic and Slovakia to share educational materials 
easily and clearly, based on the horizontal accessibility 
and without any limitations. Apart from students, in-
dividuals from the general public can take the course 
at any time; the only limitation is the absence of tutor 
during their study. The course itself provides compre-
hensive information on selected chapters from geriat-
rics, based on an appropriately chosen combination of 
static educational texts, continuous testing, and multi-
media elements. Figure 3 shows the interactive synop-
sis of one part of the course, which deals with the issue 
of sacropenia, i.e. the loss of muscle tissue.

A web portal developed by the Department of In-
ternal Medicine, Geriatrics and Practical Medicine 
(DIMGPL) [25] is available for individuals from gen-
eral public who look for information on preventive 
measures (see Figure 4). Several dedicated chapters to 
key areas of prevention and healthy ageing are avail-
able for the public. Apart from texts, the portal also 
involves a set of educational presentations, which are 
available in the regimen of interactive viewing directly 
in the web browser, including the option of download-
ing or printing the material. Last but not least, the 
portal also involves photo galleries from educational 
events in individual schools.

figurE 2. Representation of correct answers before lecture (1), immediately after lecture (2) and after 2 to 3 months (3)

figurE 1. The distribution of target audience
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The monitoring tool Google Analytics was integrated 
at the time of portal launch in order to evaluate the 
number of visits. This tool makes it possible to moni-
tor the behaviour of users. It is a free service offered 
by Google that generates detailed statistics about the 
visits to a website; this user-friendly application is 
provided with the guarantee of Google technology. 
Due to the fact that monitoring was integrated on the 
portal, measurements of up-to-date statistics, reports 
and analyses based on the traffic and visitor’s behav-
ior are available. Figure 5 demonstrates the latest sum-
mary, where audience behavior is reported.

DISCUSSION
Even before listening to the lecture, participants of 

the educational event knew the definition of athero-
sclerosis and osteoporosis quite well, but they were 
unaware of the existence of the practically lifelong in-
fluencing of the start and rate of development of both 
of these diseases of ageing. The start of prevention of 
osteoporosis and the start of manifestations of ather-
osclerosis were the two questions where the perform-
ance of the education event resulted in the greatest in-
crease in the number of correct answers; in the case 
of the youngest group, they were also the best results 
during the test taken 2 to 3 months later.

A question arises as to the appropriateness of topic 
for the selected age group of the youngest age category. 
For individuals around the age of 15, the matter of os-
teoporosis, affecting most frequently the generation 
of their grandmothers and most probably great grand-
mothers, obviously appears totally irrelevant and un-
interesting. As a result, great emphasis was placed on 
a detailed explanation of the term peak bone mass, and 
on influencing of its formation in a sufficient quality, 
with reference to lifestyle of the current generation 
of adolescents and from the aspect of the level of ac-
tivity and remaining outdoors. In an attempt to make 
this information more interesting and longer retained 
in the pupils’ memory, the educational event was sup-
ported by a model simulating the gradual curving of 
the spine. In addition to the higher number of correct 
answers, the success of influencing was expressed by 
the fact that in their feedback after 2 to 3 months; one 
third of adolescents stated that they tried to stay out-
doors for at least 40 minutes and adhere to the recom-
mended level of activity.

From the aspect of influencing the attitudes of the 
group of students of the Faculty of Education, it was 
surprising that they expressed a good level of knowl-
edge even before the educational event; they admitted 
that they thought about their lifestyle, that they would 
almost certainly include this topic in the teaching of 
their future pupils, but a far smaller percentage were 
planning to change their own lifestyle (although still 
four out of five). We can confirm the following good 

results of the education accompanied with experience: 
almost half participants of the youngest age group 
reported a better understanding to older people 2–3 
months after the educational event; almost one third 
of the same group attempted to increase their activ-
ity level; and the same proportion realised that it was 
necessary to keep their energy intake under control.  
In the youngest age category, the percentage of those 
who did not understand or did not want to understand 
the purpose of the education event did not exceed 10%.

figurE 3. Geriatrics course interactive syllabus

figurE 4. Homepage of the project portal 
(www.starneme-uspesne.cz)

figurE 5. Google Analytics overview  
(from 1 July 2014 to 22 March 2016)
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CONCLUSIONS
In the above-mentioned dissemination of the basic 

project objectives as regards the prevention of os-
teoporosis, sarcopenia or atherosclerosis, we used 
well-established methods based on educational semi-
nars, accompanied by a public availability of support-
ing materials on the internet. On top of that, we devel-
oped an elaborated e-learning course, which guides 
the user through the basic issues related to the ageing 
process. We have used and progressively modified two 
prototypes models of old age in practice, now available 
for purchase. The quality of processing of the simu-
lation sets is confirmed by the number of uses by the 
probands, which exceeded 1,500 cycles in a total of 
eight sets, without any signs of significant wear, and 
still functioning properly.

We can conclude our work with the following state-
ments: (i) we confirmed the assumption of a low level 
of awareness among the population of the necessity 
of lifelong prevention of atherosclerosis and osteo-
porosis; (ii) the effectiveness of the educational event 
was confirmed by an increase in the number of correct 
answers in tests just after the educational event had 
finished; (iii) the retention of important information, 
albeit to a lesser extent, was confirmed by testing 2 to 
3 months later; (iv) the positive influence on attitudes 
and behaviour due to the educational event with ex-
perience was evident in the group of pupils from pri-
mary and secondary schools, and in the group of stu-
dents of the Faculty of Education.

Martin Komenda

ACKNOWLEDGEMENTS

The work was supported from the grant project E-learning Course of Geriatrics – Reg. No. MUNI/FR/0089/2014, which is 
funded by the Fund of Development of Masaryk University.

REFERENCES

[1] Cífková R, Škodová Z, Bruthans J, Adámková V, Jozífová M, Galovcová M, et al. Longitudinal trends  
in major cardiovascular risk factors in the Czech population between 1985 and 2007/8. Czech MONICA 
and Czech post-MONICA. Atherosclerosis 2010; 211: 676–681.

[2] Reaven GM. The metabolic syndrome: is this diagnosis necessary? Am J Clin Nutr 2006; 83: 1237–1247.
[3] Scuteri A, Morrell CH, Najjar SS, Muller D, Andres R, Ferrucci L, et al. Longitudinal paths to the metabolic 

syndrome: can the incidence of the metabolic syndrome be predicted? The Baltimore Longitudinal Study 
of Aging. J Gerontol A Biol Sci Med Sci 2009; 64: 590–598.

[4] Kemmler W, Von Stengel S, Engelke K, Kalender W. Exercise decreases the risk of metabolic syndrome  
in elderly females. Med Sci Sports Exerc 2009; 41: 297.

[5] Matějovská Kubešová H, Tŭmová J, Polcarová V, Meluzínová H, et al. Vitamín D – připomínka známých  
a přehled méně známých skutečností. Vnitř Lék 2012; 58(3): 196–201.

[6] Levin GP, Robinson-Cohen C, de Boer IH, Houston DK, Lohman K, Liu Y, et al. Genetic variants and 
associations of 25-hydroxyvitamin D concentrations with major clinical outcomes. Jama 2012; 308: 
1898–1905.

SUPPLEMENTARY MATERIAL
supplEMEntary tablE 1. Statistics of correct answers (type of change) before and after 

lecture in the group of pupils of primary and secondary schools

Question Incorrect before 
and correct after

the lecture1

Correct before and 
correct after the 

lecture1

Incorrect before 
and incorrect 

after the lecture1

Correct before and 
incorrect after

the lecture1

What is osteoporosis? 211 (16,8%) 924 (73,7%) 69 (5,5%) 49 (3,9%)
From what age is it possible to influence the 
development of osteoporosis most effectively? 463 (37,6%) 342 (27,8%) 365 (29,7%) 61 (5,0%)

What function does calcium have in the human 
body? 330 (27,3%) 73 (6,0%) 786 (65,1%) 19 (1,6%)

Which food has most calcium? 1010 (77,2%) 135 (10,3%) 159 (12,1%) 5 (0,4%)
What is arteriosclerosis? 518 (42,3%) 220 (18,0%) 450 (36,8%) 36 (2,9%)
When does arteriosclerosis start? 845 (66,9%) 156 (12,4%) 246 (19,5%) 16 (1,3%)
Smoking and arteriosclerosis 133 (11,3%) 970 (82,3%) 50 (4,2%) 25 (2,1%)

1 Total count and percentage representation (N = 1463)



18

Mefanet J 2016; 4(1): 10–18

Komenda M et al. 

[7] Rudäng R, Darelid A, Nilsson M, Nilsson S, Mellström D, Ohlsson C, et al. Smoking is associated with 
impaired bone mass development in young adult men: A 5-year longitudinal study. J Bone Miner Res 
2012; 27: 2189–2197.

[8] Nilsson M, Ohlsson C, Odén A, Mellström D, Lorentzon M. Increased physical activity is associated with 
enhanced development of peak bone mass in men: A five-year longitudinal study. J Bone Miner Res 2012; 
27: 1206–1214.

[9] Topinková E. Geriatrie pro praxi. 1. vyd. Galén: Praha 2005. ISBN 80-7262-365-6.
[10] Sakuma K, Yamaguchi A. Molecular mechanisms in aging and current strategies to counteract 

sarcopenia. Curr Aging Sci 2010; 3: 90–101.
[11] Boyle R, Hay-Smith EJ, Cody JD, Mørkved S. Pelvic floor muscle training for prevention and treatment of 

urinary and faecal incontinence in antenatal and postnatal women. Cochrane Database Syst Rev 2012; 10.
[12] Seshan V, Muliira JK. Self-reported urinary incontinence and factors associated with symptom severity 

in community dwelling adult women: implications for women’s health promotion. BMC Womens Health 
2013; 13: 1.

[13] 13. Middleton LE, Yaffe K. Promising strategies for the prevention of dementia. Arch Neurol 2009; 66: 
1210–1215.

[14] Middleton L, Kirkland S, Rockwood K. Prevention of CIND by physical activity: different impact on 
VCI-ND compared with MCI. J Neurol Sci 2008; 269: 80–84.

[15] Barnes DE, Yaffe K. The projected effect of risk factor reduction on Alzheimer’s disease prevalence. Lancet 
Neurol 2011; 10: 819–828.

[16] Kwok TCY, Lam LCW, Sea MMM, Goggins W, Woo J. A randomized controlled trial of dietetic 
interventions to prevent cognitive decline in old age hostel residents. Eur J Clin Nutr 2012; 66: 1135–1140.

[17] Daviglus ML, Plassman BL, Pirzada A, Bell CC, Bowen PE, Burke JR, et al. Risk factors and preventive 
interventions for Alzheimer disease: state of the science. Arch Neurol 2011; 68: 1185–1190.

[18] Heo M, Murphy CF, Fontaine KR, Bruce ML, Alexopoulos GS. Population projection of US adults with 
lifetime experience of depressive disorder by age and sex from year 2005 to 2050. Int J Geriatr Psychiatry 
2008; 23: 1266–1270.

[19] Smolders M, Laurant M, van Rijswijk E, Mulder J, Braspenning J, Verhaak P, et al. Depressed  
and a co-morbid condition: More psychotropics prescribed! Eur J Gen Pract 2008; 14: 10–18.

[20] Jessen F, Wiese B, Bickel H, Eiffländer-Gorfer S, Fuchs A, Kaduszkiewicz H, et al. Prediction of dementia 
in primary care patients. PLoS One 2011; 6: e16852.

[21] Loprinzi PD, Herod SM, Cardinal BJ, Noakes TD. Physical activity and the brain: a review of this dynamic, 
bi-directional relationship. Brain Res 2013; 1539: 95–104.

[22] Engelbrecht E. A look at e-learning models: investigating their value for developing an e-learning 
stratégy. Progressio 2003; 25(2): 38–47.

[23] Kubešová H. E-learningový kurz geriatrie 2015. [Online]. Available at WWW: <https://portal.med.muni.
cz/clanek-638-e-learningovy-kurz-geriatrie.html>.

[24] Schwarz D, Štípek S, Mihál V, Dušek L. MEFANET: Educational Network of Medical Faculties for 
Developing and Sharing Digital Content on a Common Platform. Brno: 2009.

[25] Úvod - Stárněme úspěšně. [Online]. Available at WWW: <http://www.starneme-uspesne.cz/>.



19

Mefanet J 2016; 4(1): 19–25

ORIGINAL ARTICLE

ANALYSIS OF BACHELOR STUDY PROGRAMS  
OF NURSING AT UNIVERSITIES  

OF EASTERN SLOVAKIA: A PILOT STUDY
Gabriela Kuriplachová1*, Dagmar Magurová1, Ľudmila Majerníková1, Anna Hudáková1, Lucia Kendrová2, 
Pavol Nechvátal2
1 Department of Nursing, Faculty of Health Care, University of Presov in Presov, Slovakia
2 Department of Physioteraphy, Faculty of Health Care, University of Presov in Presov, Slovakia
* Corresponding author: gabriela.kuriplachova@unipo.sk 

abstraCt — Background: The profile of the nursing studies in Slovakia is har-
monized with the criteria of European Directives, enhanced by the adoption of the 
Declaration of Munich and implemented into the curriculum of educational insti-
tutions that provide this traning. Objective: The main objective of the pilot study 
was to determinate satisfaction of graduates with accredited programs of nurs-
ing (prior to the accreditation and after accreditation) at two state universities in 
the eastern region of Slovakia.

Methods: The monitored group consisted of total 132 respondents (nursing grad-
uates) who completed the 1st degree of nursing study at University of Presov in 
Presov or University of P. J. Safarik in Kosice in the timeframe 2007–2011. The study 
was realized during calendar years 2012–2013. One year of nursing clinical prac-
tice of graduates was required for this study. Data was collected through a modified 
questionnaire of feedback used at the University of Presov, Faculty of Health Care 
within the improvement of curricula program and the whole educational program.

Results: Statistically significant differences were observed in area of optional 
courses of nursing study program (p < 0.05). Compulsory optional courses of nurs-
ing program at both universities were more interest and important for clinical prac-
tice of graduates after accreditation than before accreditation.

Conclusions: The nursing study program meets the educational requirements 
of European Union. However, study program needs courses, which would be more 
interesting and effective for clinical practice.

INTRODUCTION
Nursing education in the Slovak Republic (SR) 

went through several stages during its 25 year tran-
sition process. In the historical context, the educa-
tion of nurses was carried out as a four-year study 
ended with leaving exam, two year as external post-
graduate study and three-year study as a qualified 
general nurse at medical vocational school [1]. Cur-
rently, the university nursing education in Slovakia 
is implemented as: university nursing education of 
the 1st degree and 2nd degree in full-time study and 
university education of the 2nd degree in part-time 
study [2]. The study program of nursing at univer-
sities in Slovakia is fully compatible with the Direc-
tives of the European Commission (EC) and European 
Strategy of the World Health Organization for edu-
cation of regulated professions. Important document 
relating to the nursing education is the European Di-
rective 2013/55/EU amending Directive 2005/36/EC 
on the recognition of professional qualifications and 

the Decree of the Government of the Slovak Republic 
No. 296/2010 Coll. on professional qualification for 
performance of health service occupation, the method 
of further education of health professionals, system of 
specialized fields and system of certified working ac-
tivities that have minimum job requirements to per-
form occupation as a nurse [3,4]. Nursing students are 
trained for the profession: a registered nurse. They 
obtain professional competence to provide nursing 
care to individuals, families, and communities focused 
on prevention, health maintenance, health promotion, 
treatment, rehabilitation and help through the method 
of the nursing process [5]. Graduates can works as 
registered nurses in the clinical healthcare facilities: 
hospitals, home care agencies, long-term care facili-
ties, in the community health care facilities, manage-
ment of nursing care, education institutions and area 
of nursing research [6]. Act of the National Council 
of the Slovak Republic No. 363 of July 3, 2007, amend-
ing Act No. 131/2002 Coll. on higher education stipu-
lates (§57 Clause 7) admission conditions for nursing 
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study program. One of the conditions for admission 
to the university of the 2nd degree is one year of clin-
ical practice in health service after completion of the 
1st degree at university [7]. Also, one year of clinical 
practice of graduates in nursing was required for this 
study.

OBJECTIVE
The aim of the pilot study was to determine satisfac-

tion of graduates of two state universities in the east-
ern region of Slovakia focusing on nursing. The field of 
research was accredited programs in nursing prior to 
the accreditation and after accreditation (year 2008). 
Satisfaction of graduates, who are completing nursing 
program have been evaluated according to the length 
of their clinical practice in healthcare facilities in Slo-
vakia, which was at minimum one year.

METHODS
Design

The pilot study had a character of cross-sectional 
descriptive study.

Sample

The monitored group consisted of total 132 respond-
ents (nursing graduates) aged 23–35 (median age of re-
spondents was 25 years, the variance was 3.24 years). 
Criteria for survey selection was completed full-time 
university education (1st degree) in the timeframe of 
2007–2011 in one of these universities in the region of 
eastern Slovakia: Department of Nursing, Faculty of 
Health Care of University of Presov in Presov (FHC PU) 
or Department of Nursing Care, Faculty of Medicine of 
University of Pavol Jozef Safarik in Kosice (FM UPJS).

Data collection

The study was carried out in healthcare facilities in 
the region of eastern Slovakia during 38 weeks of the 
calendar years 2012–2013 (July to April). In order to 
identify requirements to improve the nursing study 
program, was for this purpose minimum one year of 
clinical practice in health care in Slovakia.

Data was collected through a modified questionnaire 
of feedback used in the FHC PU in Presov within the 
improvement of curricula program and the whole ed-
ucational program.

The questionnaire contained 22 items covering the 
following areas of the investigation:
1. acquired education of the respondents in the nurs-

ing study program
2. clinical practice of the profession
3. curriculum of the study program
4. educational system in nursing.

Data analysis

In order to statistically process our data, SPSS 15.0 
software was used. To statistically compare the mon-
itored groups, we used parametric Pearson’s corre-
lation coefficient (r), multifactorial analysis ANOVA 
and Chi-square test, for comparison of several study 
groups Kruskal-Wallis H test. The statistically deter-
mined results were evaluated at a level of relevancy 
5%. Through Likert scale (score 1–5) the objective was 
to get the most relevant data for the study. Response 
rate of questionnaire was 82.50%. The main results 
are outlined below.

RESULTS
Total 132 respondents (96.97% women and 3.03% 

men) of this study completed the 1st degree of full-
time university education in nursing in academic 
years 2007/2008, 2008/2009, 2009/2010, 2010/2011 
(see Table 1).

We analyzed opinions of respondents on the nurs-
ing study program by means of a Kruskal-Wallis H test. 
Two groups of nursing graduates (1st and 2nd group) 
completed their studies prior to the accreditation in 
the timeframe of 2007–2009 and other two groups 
(3rd and 4th group) completed their studies after ac-
creditation in the timeframe of 2009–2011. The accred-
itation of nursing study programs was conducted at 
both universities in year 2008. Statistically signif-
icant differences were observed in area of optional 
courses of nursing study program (p < 0.05). We ob-
served a higher level of perspective of the study pro-
gram in 4th group of the academic year 2010/2011 (see 
Table 2). The 4th group of respondents had the high-
est score in items: study of nursing study program al-
lowed me (as a student) to select the optional courses which 
broadened my sphere of interests (M = 3.75) and courses 
of nursing study program were predominantly interesting 
for me (M = 2.68).

In 1st and 2nd group was expressed a lowest level of 
perspective of the nursing study program. The lowest 
rated in this groups were in items: study of nursing 
study program allowed me to select the compulsory op-
tional courses which are currently important for my clin-
ical practice (M = 2.00), courses of nursing study pro-
gram were predominantly interesting for me (M = 2.34) 
and structure of the courses of nursing study program was 
logical for me (M = 2.37).

Pursuant to Act of the Ministry of Health of the 
Slovak Republic No. 455/2012 Coll. which amends and 
supplements Act No. 131/2002 Coll. on universities, 
study program of nursing is a set of subjects consisting 
of educational activities represented especially by lec-
tures, seminars, practicals, laboratory practice, prac-
tical training, continuous clinical practice, summer 
clinical practice, project thesis, internship, final thesis, 
state exam, and their combinations [8]. Each course of 
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the study program reflects the job market s̓ needs. In 
the EU countries, study program of nursing is based 
on competence of nurses who are regulated by the leg-
islation of the country and also by the current Euro-
pean Directives. According this European Directives 
2005/36/EC and 2013/55/EU, the minimum require-
ments for the content of nursing education in Slova-
kia are divided into 2 sections: theoretical disciplines 
(nursing disciplines, basic medicine disciplines and 
social science disciplines) and practical disciplines. 
Courses of the nursing program are divided into: com-
pulsory (comprise 75–80% of study program), compul-
sory optional (comprise 15–20% of study program), 
and optional (comprise 5% of study program) [9]. The 

entire extent of study is minimally 4 600 contact and 
non-contact hours, where half of it is practical educa-
tion and a minimum of one third is theoretical educa-
tion. A condition to be met for student s̓ advancement 
to the next year is acquirement of prescribed number 
of credits in the individual years = 60 ECTS credits 
(European Credit Transfer System). Each course of the 
nursing study program is evaluated by certain number 
of credits expressing student s̓ workload [10]. 

The findings of the study aimed at analyzing the 
bachelor nursing study program by us observed uni-
versities of eastern region of Slovakia shows that the 
recommended study plan for academic year 2010/2011 
was based on accreditation (year 2008), included in 

tablE 1. Analysis of monitored nursing graduates (n = 132) from the perspective of the 
completed the 1st degree of full-time university education in nursing

Order of 
groups

Completed academic years of  
monitored nursing graduates 

FHC PU in Presov FM UPJS in Kosice

n % n %

1. Academic year 2007/2008 14 15.00 14 37.00
2. Academic year 2008/2009 20 21.00 10 26.00
3. Academic year 2009/2010 20 21.00 12 31.50
4. Academic year 2010/2011 40 42.50 2 5.00

n = number of respondents 

tablE 2. Statistical evaluation of contribution to the study program from the perspective of 
nursing graduates for each academic year through Kruskal-Wallis H test

Items  
Order 

of 
groups

M SD Chi-square 
test p

Courses of nursing study program were predominantly 
interesting for me (as a student).

1. 2.50 0.85

0.093 0.9544
2. 2.34 0.86
3. 2.65 0.78
4. 2.68 0.92

Study of nursing study program was demanding for me.

1. 2.73 1.15

1.311 0.4937
2. 2.59 0.98
3. 2.45 1.02
4. 2.39 0.79

Structure of the courses of  nursing study program was logical 
for me.

1. 2.44 0.73

1.025 0.6019
2. 2.37 0.99
3. 2.50 0.69
4. 2.47 0.79

Study of nursing study program allowed me to select the 
compulsory optional courses which are currently important for 
my clinical practice.

1. 2.00 0.92

1.470 0.4126
2. 2.54 1.03
3. 2.72 1.02
4. 2.59 0.94

Study of nursing study program allowed me to select the 
optional courses which broadened my sphere of interests.

1. 2.70 1.06

6.945 0.0487*
2. 3.03 1.02
3. 3.59 1.01
4. 3.75 0.98

* p < 0.05; ** p < 0.01; *** p < 0.001
M = mean, SD = standard deviation, p = level of statistical significance
1. = academic year 2007/2008, 2. = academic year 2008/2009, 3. = academic year 2009/2010, 4. = academic year 2010/2011
Score: 1 – lowest level of satisfaction, 5 – higher level of satisfaction 
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the study program of the 1st up to 3rd year on FHC PU 
in Presov in optional courses of predominantly pre-
ventive focus, for example Prevention of Drug Addic-
tion, Psychohygiene of Health Service Personnel, Basic 
of Dietetics, but also courses focused on Basics of Ad-
ministration in Health Care, for example Modern Im-
aging Procedures in Medicine etc. [9]. For graduates 
of FM UPJS in Kosice have in the same academic year 
been recommended these optional courses: Alterna-
tive Nursing Procedures, Nursing Communication in 
Foreign Language, Philosophical Anthropology and 
Physical Education [11].

According to recommended study plan for academic 
years 2007/2008 and 2008/2009 of the 1st degree of 
university education at the FHC PU in Presov were 
recommended to select the optional courses mainly 
of preventive orientation, for example: Basic of Health 
Dietetics, Prevention of Drug Addiction, Psycho-
hygiene of Health Service Personnel, Prevention in 
Oncology, Health Education in Community, Basic of 
Nursing Rehabilitation and Physiotherapy, and other 
courses: Sexual Health Education and Family Plan-
ning, Palliative and Hospice Care, Pain Management, 
Multicultural Nursing and Communication with Per-
sons with Disabilities [12]. For graduates of FM UPJS 
in Kosice have in the same academic year been recom-
mended these optional courses: Physical Education, 
Philosophical Anthropology, Alternative Nursing Pro-
cedures, Nursing Communication in Foreign Language 
and course Human Needs in Nursing, omitted from 
the compulsory courses [13]. Requirements for state 
exam in the 1st degree of university education of nurs-
ing at both universities are following: bachelor thesis 
defence; practical state exam from clinical practice in 
nursing (clinical nursing in internal medicine, in sur-
gery, in paediatrics); and nursing state exam. In this 
pilot study, our attention was focused on the hourly 
duration of courses which are courses to the final 
state exam: Nursing and Nursing Process, Nursing 

Procedures, Communication in Nursing, Nursing Re-
search, Nursing Management, Practical Training in In-
ternal Nursing, Practical Training in Pediatric Nurs-
ing and Practical Training in Surgical Nursing. Hourly 
duration of Nursing Procedures at FM UPJS in Kosice 
was 8 hours per week, equally spreaded over winter 
and summer semester in the 1st year of nursing study. 
However, the content and scope of the course corre-
sponds to the set of 9 hours per week at FHC PU in 
Presov taught only in winter semester in the 1st year 
of the particular study program. At the both univer-
sities, the practical training of students started in the 
summer semester of the 1st year of nursing study.

Competences of nurses are very significant tools 
because reflects the roles of a nurse and professional 
preparation for performance of this occupation. The 
field of competences for nurses (and midwives) is 
regulated by Decree of the Ministry of Health of the 
Slovak Republic No. 364/2005 Coll., which determines 
the scope of nursing practice provided by nurses in-
dependently and in conjunction with a doctor and the 
scope of midwifery practice provided by midwives 
independently and in conjunction with a doctor (as 
amended by No. 470/2006 Coll.) [5]. These activities 
can be realized only by a nurse or a midwife who is 
registered in the Slovak Chamber of Nurse and Mid-
wives [14,15]. In our study we observed correlations 
from the perspective of the length of clinical practice 
in case of the graduates (see Table 3) and the signifi-
cant relationship between the variables evaluated in 
the group has not been expressed. Variables was re-
lated to the recognition of ECTS credits, degrees of 
study programs, competences, and other advatages of 
the study program of nursing.

Table 4 shows the statistical evaluation of preferred 
innovative methods of educational process from the 
graduates’ point of view.

Statistically significant differences were observed 
in one of the items, where respondents of FHC PU in 

tablE 3. Correlations in terms of length of clinical practice of nursing graduates

Items r

Graduates of the 1st degree of university study have sufficient theoretical knowledge for their application 
in clinical practice.

 0.039577

During university study of the 1st degree students can to acquire the knowledge and practical skills in 
foreing countries. 

 0.050491

Graduates of the 1st degree of university study have sufficient practical skills for their use in clinical 
practice.

 0.001344

Hourly allocation of practical training is sufficient. −0.055384
There is a close link between theoretical and practical training of nurses. −0.091612
Possibility to study on the 2nd or the 3rd degree of the nursing study program. −0.054312
Possibility to study at other universities/faculties with identical content of the nursing study program due 
to interruption of the study.

 0.030118

Recognition of the ECTS credits within the framework of the EU countries.  0.042653
Recognition of the competences within the framework of the EU countries.  0.052655

r = Pearsonʼs correlation coefficient
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Presov were more inclined to the traditional methods 
of teaching. The effectiveness of the learning process 
and good academic performance can be achieved by 
creating  an optimal psychosocial climate for all par-
ticipating parties, i.e. teachers and learners.

Due to didactic-methodological level of teacher, ef-
ficiency can be increased, that would allow them to 
apply didactic principles, as well as continuous teacher 
preparation for lesson or administrative relationship 
with students. Given that, each student is unique and 
demands of the course require different teaching 
methods, it intrigued us, which of the methods are 
most preferred by the graduates. The following teach-
ing methods for the theoretical subjects were the most 
frequently preferred from part of graduates: lectures 
(45.25%), presentations (34.45%), that are traditional 
teaching methods; for the applied courses: brain-
storming (33.03%) and instructions (42.81%), that are 
innovative teaching methods.

However, respondents mentioned that during teach-
ing positive was application of practical examples, ca-
suistry, from part of teachersby means of which they 
referred to connection of theory and clinical practice. 
The graduates of FHC PU in Presov expressed higher 
satisfaction with the teachers creating space for dis-
cussion, critical and independent thinking of students 
in the course of teaching process.

DISCUSSION
Today, researchers are dealing with functionality 

of university system of nursing training in Slovakia 
and other EU countries according to the Bologna di-
rectives [16], graduate profile, curriculum and learn-
ing outcomes. The main objective of EU standards is to 
synchronize education, professional qualifications and 
competency of nurses in order to ensure continuity 
and compactness of learning objectives with clinical 
practice. The aim of the pilot study was to determinate 
satisfaction of graduates with accredited programs of 
nursing at two state universities in the eastern region 
of Slovakia.

The results of this study showed higher satisfaction 
with accredited study programs after accreditation 
(year 2008) at both universities of the Slovak Republic. 

The perspective of study program has proven in the 
following items: nursing study program allowed me (as 
a student) to select the optional courses which broadened 
my sphere of interests (M = 3.75) and courses of nursing 
study program were predominantly interesting for me 
(M = 2.68). However, the lowest level of satisfaction 
of respondent was recorded prior to the accreditation 
of nursing study program, particularly in this item: 
nursing study program allowed me to select the compul-
sory optional courses which are currently important for 
my clinical practice (M = 2.00).

The structure of the 1st degree nursing study pro-
gram (bachelor degree) in Slovakia is designed in the 
way that students can gain basic knowledge through-
out the study, as well as skills and understanding of 
discipline based on the integrated theory and teach-
ing practice. Presentation of analytical, creative and 
critical thinking [17,18] and the ability to solve prob-
lems should be applied in the clinical practice, stu-
dents were able to independently synthesize informa-
tion for qualified decisions, depending on the findings 
of researches and practice. The literature indicates 
that the content of the university nursing program 
has the stronger focus on theoretical aspects and it 
may different impact on clinical skills [19]. Other au-
thors argue that the curriculum is focusing on the-
oretical and practical skills and requirements [16]. 
Even though, yearly accreditation affected changes in 
the curriculum of study programs, students in this 
study preferred more traditional learning methods 
such as lectures, constructions etc., because first year 
students were accustomed to lecture. It may be diffi-
cult to engage in self-directed learning during their 
first year [20,21]. More interest in traditional meth-
ods of teaching was recorded at FM UPJS in Kosice. 
With advancing grade or level of education, students 
may expect to gradually become better at self-directed 
learning, and may take more responsibility for their 
education in a self-directed manner [20].

Statistically significant differences in educational 
system were not recorded in graduatesʼ views. Grad-
uates confirmed the satisfaction with the training pro-
gram and recognition of ECTS credits in EU countries. 
They also positively expressed a probability to con-
tinue into 2nd and 3rd degree of their study. Many EU 

tablE 4. Statistical evaluation of preferred innovative methods of educational process from the nursing graduates’ point of view

Items

FHC PU  
in Presov

FM UPJS  
in Kosice p

M SD M SD

In educational process I preferred more innovative teaching methods 
(e-learning, brainstorming etc.). 2.30 1.06 2.45 1.02 0.491

In educational process I preferred more traditional teaching methods 
(lecture, construction etc.). 3.15 1.03 3.58 0.94 0.029*

* p < 0.05; ** p < 0.01; *** p < 0.001
M = mean, SD = standard deviation, p = level of statistical significance
Score:1 – lowest level of satisfaction, 5 – highest level of satisfaction 
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countries offering education only on the diploma level, 
demonstrating that the differences between coun-
tries are at points rather significant [22]. The reforms 
of education in EU have given need for harmonising 
nursing education. However, there are differences 
in nursing education system in Europe. Future chal-
lenges in nursing education are considered cross-cul-
tural collaboration, clinical learning environment, role 
of patients and teacher education [23].

Results of this pilot study provide evidence to sup-
port new curriculum of nursing study program. It is 
essential to focus on the transformation of the new 
curriculum with attention on promoting innovative 
teaching methods and to promote individual work of 
students – teachers as tutors in educational process. 
Furthermore, it is necessary to include optional com-
pulsory courses in the study program that would be 
interesting and rewarding for students’ clinical prac-
tice. With an increase of patients in hospitals [24] and 
with the rapid changes in technology, legislation and 
environments, the next generation of nurses will need 
to adapt nursing practice [25].

The main objective of the EU standards is to syn-
chronize education, professional capacity and nurses’ 

competences into clinical practice. University nursing 
education is to train qualified nurses that will carry 
out role of a nurse in clinical practice. Evaluation of 
curriculum, educational process and the entire uni-
versity system of education are an important and in-
tegral parts of the professional teaching activities of 
educational institutions [26].

CONCLUSION
In relation to the European Directive 2013/55/EU 

and new accreditation (2014), FHC PU in Presov plans 
to increase the hourly duration for practical training 
and to strengthen nursing courses at the expense of 
medical courses. FHC PU in Presov further intents to 
increase the hourly duration for Nursing Procedures 
and divide this course into two academic semesters 
of one year and specify conditions for completion 
of courses in relation to student s̓ workload: contact 
and non-contact hours for theoretical and practical 
education.
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AbstrAct — Data collection and evaluation of that data is crucial for effective 
quality management and naturally also for prevention and treatment of pressure 
ulcers. Data collected in a uniform manner by nurses in clinical practice could be 
used for further analyses. Data about pressure ulcers are collected to differing de-
grees of quality based on the local policy of the given health care facility and in 
relation to the nurse’s actual level of knowledge concerning pressure ulcer identi-
fication and use of objective scales (i.e. categorization of pressure ulcers). There-
fore, we have developed software suitable for data collection which includes some 
educational tools to promote unified reporting of data by nurses. A description of 
this software and some educational and learning components of the tool is pre-
sented herein. The planned process of clinical application of the newly developed 
software is also briefly mentioned. The discussion is focused on the usability of the 
online reporting tool and possible further development of the tool.

INTRODUCTION
The possibility of analysing the occurrence of pres-

sure ulcers (PU) in patients is an important issue, but 
in neither the Czech Republic nor internationally is 
there any uniform methodology for collecting the nec-
essary data that would sufficiently help monitor pa-
tients with PU. Most of the PU assessment methods 
are based on the local know-how of the individual 
departments or managers and healthcare providers, 
or they are performed within isolated local prospec-
tive and retrospective studies. In most studies the evi-
dence-based classification of PU prepared by the Pres-
sure Ulcer Advisory Panel (EPUAP) is not followed. 
Thus, sharing of data and comparison of incidence or 
prevalence data nationwide and even internationally 
is impossible. In clinical settings without any system-
atic, ongoing and validated pressure ulcer (PU) regis-
tration system, estimating the incidence and preva-
lence of pressure ulcers will mostly prove an academic 
and time-consuming exercise, one leading to impre-
cise estimations [1]. Nonetheless, information on PU 
occurrence is considered an indicator of healthcare 
quality and is important for assessing the costs of 

providing healthcare connected to the occurrence of 
PU and their consequences (prolonged hospitalization, 
increased costs of treatment, influence on the patient’s 
quality of life etc.) [2–4]. In the Czech Republic, there 
is no database specifically designated for providing 
unambiguous data on the prevalence and incidence 
of PU. Furthermore, until now there has not been any 
uniform platform for data collection concerning PU 
at the national level. The aim of the presented pro-
ject (“The register of decubitus ulcers – integration 
strategy for monitoring and preventive interventions 
on the national level”) is to establish a standardized 
methodology and define it uniformly for PU report-
ing, as well as to prepare a useful electronic tool for 
monitoring of PU which is to be piloted in three uni-
versity hospitals in the Czech Republic. The authors 
are aware that the real incidence of pressure ulcers is 
underestimated in the administrative data (i.e. in the 
local registry of adverse events or incident reporting 
or in the National Registry of Hospitalized Patients – 
NRHOSP). So, these project activities aim to stress the 
importance of collecting PU prevalence and incidence 
data as an effective measure of healthcare and patient 
outcomes and to identify facility trends for quality and 
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safety evaluation. As project leaders understand that 
prevalence rates are commonly cited to suggest the de-
velopment of relevant and innovative care, pressure 
ulcer incident data is likely to be a better indicator of 
an organization’s performance in pressure ulcer pre-
vention and damage minimization [1]. Hospital-ac-
quired pressure ulcers (HAPUs) remain a serious iat-
rogenic problem threatening patient safety and there 
is need to recognize whether the wound was format-
ted before admission to the hospital or during the hos-
pitalization. The relationship between patients and 
direct care staff who have an impact on HAPUs is, how-
ever, imprecise, conceptually problematic and opera-
tionally difficult [5]. The data must be collected in a 
uniform manner to capture the scale of wound care. 
The conventional approach is to record details of ulcer 
care such as treatment strategies, dressings, antibi-
otics, analgesics, investigations, hospital admissions 
and surgical interventions at each patient contact over 
the period from the first presentation to wound heal-
ing [6].

All important details could be monitored, stored 
for a long time and also retrieved easily only through 
a well-planned electronic monitoring system which 
is user-friendly, allows extraction of important data 
concerning delivery of care and will not increase the 
burden on healthcare givers (especially nurses). An-
other aspect which must be taken into account is the 
lack of training for a unified assessment of PU (not all 
hospitals in the Czech Republic use the suggested ev-
idence-based EPUAP classification). Another factor is 
the insufficient use of objectifying scales for assess-
ing the overall condition of the patient by nurses in 
the clinical setting.

METHODS
The article presents a newly prepared electronic 

software tool (database) for monitoring PU incidence 
in the clinical setting. The possible benefits and risk of 
the collected data and uniform evaluation of the pa-
tients with PU is discussed. Particularly the elements 
and components enabling education of nurses con-
cerning the uniform evaluation of PU and patients’ 
overall status are highlighted. The presented software 
electronic tool is intended to be useful for objective re-
cording of patient characteristics and uniform PU clas-
sification. This tool should not increase the workload 
and burden on nurses, but rather to enable nurses to 
gain further experience and expertise, as well as to 
monitor the influence of preventive clinical processes 
of care on HAPU incidence and prevalence.

General description of data collection 
system

Data on PU will be stored in a database system which 
was originally based on a modified version of the Tri-
alDB system [7–9]. This online system has undergone 

changes in layout and structure, which has made data 
entry even more convenient, while security measures 
have been maintained at the same level as in previ-
ous versions. Data security within the registry is of 
key importance, and special attention has been paid 
to this issue.

The system has been designed as a robust basis for 
collection of a large amount of data in clinical trials 
and/or clinical registries, and it is fully customizable 
to the structure of the project. The online application 
is accessible to users via their web browsers. The secu-
rity of individual records within the registry is guar-
anteed via anonymized data collection. Each patient’s 
identity is replaced with a number (ID) which does not 
allow any backward identification of that person. The 
unequivocal identification of the patient is known only 
to the attending physician or to an authorized health 
care professional.

The main advantages of this system involve central-
ized administration, uniform appearance of forms for 
data collection in all registries and easy development 
of new, extending functions. The basic characteristics 
of the system are:

 ▶ The system is very user-friendly: all data are 
entered via web forms which are analogous to 
paper collection (classical CRF). Thus, nurses could 
use it even as a bedside evaluation.

 ▶ The data can be entered into the registry from any 
computer connected to the internet and equipped 
with a standard web browser (it must support 
encrypted communication over a 128-bit SSL 
protocol).

 ▶ No additional software needs to be installed on the 
client’s computer.

 ▶ Only authorized persons have access to the 
registry, using their login and password.

Data in the registry are de-identified, i.e. the pa-
tients’ records are kept under codes (ID) which ex-
clude any chance that the person might be identified. 
In this way, the system meets all valid rules on the pro-
tection of personal data.

All data transfer is encrypted in order to prevent 
any potential abuse during the transfer. Data can be 
exported for authorized users as a local database for 
further processing. Users can print the filled forms 
or save them in a local computer in MS Excel format.

The system of user rights is one of key functions in 
the administration of user accounts. Apart from this, 
automatic logout is done after a predefined period of 
user inactivity (i.e. when the nurse has to leave the 
nursing room and go to the patient’s room or to an-
other patient). This function is aimed to prevent 
misuse of an unoccupied computer if the user forgets 
to log out.

An encryption protocol is used for data transfer be-
tween the user and the central database to prevent 
tapping of the communication between the client and 
server (for example, interception of the user login and 
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password). For this reason, any communication be-
tween the client and server is realized via the secure 
protocol HTTPS, using SSL (Secure Socket Layer) 
encryption.

In order to provide maximum data security, other 
security measures have been taken by the provider (In-
stitute of Biostatistics and Analyses – IBA), involving 
mainly the security of the provider’s network and the 
server itself. These measures include firewalls (sepa-
rating both database and application servers from the 
internet), regular monitoring of the system, monitor-
ing changes in configuration, physical protection of 
the server room, etc.

Additional measures have been taken to prevent po-
tential data loss or damage in the case of unexpected 
events, which are not directly related to information 
technology. These measures involve a fire-stop system, 
air-conditioned server rooms, etc.

Both system configuration and the data stored 
within it are subject to regular backup. Therefore, even 
in the case of a system breakdown, the entire system 
including the data can be promptly restored.

Description of some specific 
components enabling nurse education 
in the PU data collection system

As mentioned above, the software tool contains 
some components and applications to help nurses use 
appropriate evaluation processes and improve the ac-
curacy of monitoring of patients with PU. The infor-
mation about the patients is divided into two main sec-
tions. The first section covers information about the 
overall status of the patients (using objective tests, i.e. 
the Activity of Daily Living Test, Glasgow Coma Scale, 
and Body Mass Index which are commonly used in 
the majority of Czech healthcare facilities). This part 
is identified as anamnesis of the patients and it is the 
first part of patient registration. Data collected there 
could be used from the common internal hospital 
record of the patient in cases where this tool is im-
plemented in the internal hospital electronic system 
(IHEC). The following variables are recorded: date of 
birth, gender, age, healthcare department where the 
patient is hospitalized, date when the information was 
recorded (date of evaluation of the patient), code of di-
agnosis according to the ICD-10, mobility and self-suf-
ficiency, ability to collaborate, psychological status, 
height and weight for the possibility of evaluating nu-
tritional status (Body Mass Index – BMI). The system 
can also record any possible long-term complication 
of patient status which could be compounding factors 
for formation of HAPU. What is of great importance 
is that all information which has to be reported is se-
lectable (as tick boxes or multiple-choice items) and 
nurses do not have to remember any scales or classi-
fications (i.e. for BMI, nurses could report informa-
tion about height and weight and BMI is automatically 

calculated, or they could directly choose the BMI ac-
cording to verified data from patient documentation).

The second part of registration is focused directly on 
description of the pressure ulcer. The following varia-
bles are recorded concerning PU:

 ▶ Identification data (workplace where PU was 
detected and, if different, workplace where PU 
was formatted).

 ▶ Important dates and the time sequence (initial 
date of hospitalization and number of days from 
the beginning of hospitalization until detection of 
an individual pressure ulcer during the hospital 
stay).

 ▶ Connection or linkage with the performance of an 
operation (surgery).

 ▶ Risk evaluation (Norton score) at the beginning 
of the care and before discharge or transfer (or 
death) of the patient.

 ▶ Preventive strategies (before and after the 
identification of PU).

 ▶ Treatment strategies (immediately after the 
identification of PU and finally a summary of 
treatment strategies at the end of care).

 ▶ Detailed information about PU which should be 
reported during the entrance examination when 
the PU is identified and for the final examination 
at the end of care (description: size of PU, 
category, local complication and periwound 
skin, localization of PU – only for the initial 
assessment).

In what follows we will present only the compo-
nents which are the most useful for nurse education 
and learning.

Risk assessment

The PU risk assessment tool is a system for recording 
factors about the patient that would increase their risk 
of developing a PU. These factors are then scored. It is 
essential that risk assessment be conducted as early 
(ideally within 8 hours after admission) and as accu-
rately as possible. Assessment of the risk of PU is done 
on the basis of the Norton scale as this is the most com-
monly used scale Czech healthcare facilities. Even with 
the standard use of the Norton scale, there is no single 
scoring system used in all Czech hospitals and there-
fore the learning tool for nurses was implemented in 
the developed online collecting system. Nurses can di-
rectly specify data about patient status (i.e. age, mo-
bility, incontinence, or psychological status) and the 
Norton scale score is automatically calculated. In sit-
uations when nurses cannot identify all the data, but 
they have verified data from previous patient records, 
they can directly report the Norton score (see Figure 
1). In both above mentioned cases, they can make use 
of help in the form of readable tables (see Figure 2).
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Classification of pressure ulcers

The precise and accurate classification of PU is es-
sential for selection of appropriate preventive and 
therapeutic strategies. However, there is still a lack 
of consistency in the evaluation of stage/category of 
PU in clinical settings. Therefore, a further and very 
important tool for nurses, which corresponds to the 
newest evidence-based recommendations of EPUAP, 
has been prepared (see Figure 3). In connection with 
the identification of the stage/category of PU, also dif-
ferential diagnostics of incontinence associated der-
matitis (IAD) or other lesions (i.e. friction lesion of 
skin tears) are problematic. The helping and learning 
tool for differential diagnostics is presented in Figure 
4.

Localization of pressure ulcers

Although it may be considered that the location of 
a PU and its correct identification is underestimated 
and downplayed in relation to care planning, it is an 
essential part of effective evaluation and quality man-
agement as well as making the appropriate choice of 
preventive and therapeutic strategies. The last educa-
tional tool that we would like to present should help 
nurses to record the right area and localization of PU 
(see Figure 5). The most frequent confusion in the loca-
tion of the PU was identified from retrospectively ana-
lyzed patient records in the gluteal region and sacrum. 
So, nurses could use a picture with a numerical desig-
nation of the location and simply record it accurately.

Ethical considerations

The purpose and procedure of this project, volun-
tary participation, guaranteed anonymity, and the pos-
sibility of withdrawing at any time were explained to 
the subjects (nurses and nursing managers involved 
in development of the software tool). Ethical permis-
sion for the project activities from the hospitals in-
volved was obtained.

DISCUSSION
Nurses, midwives and other non-medical health 

workers form the bulk of the clinical health workforce 
and play a central role in all health service delivery 
systems. There is a potential to improve healthcare 
quality if nurses and other healthcare staff routinely 
use the best available evidence in their clinical prac-
tice. Since many of the factors perceived by health 
workers as barriers to the implementation of evi-
dence-based practice (EBP) are found at the organi-
zational level, it is crucial to devise and assess the ef-
fectiveness of organizational infrastructures designed 
to promote EBP among nurses [10]. One very good tool 
for improvement of the organizational structure and 

for supporting EBP is simplification of the recording 
of patient data in a unified fashion. The use of objec-
tifying tests and scales in a uniform manner should 
help ensure a better understanding and transfer of 
information in a multidisciplinary team. A number 
of nurses working today in clinical practice have stud-
ied the issue of PU in an “old-fashioned” manner and 
they do not know exactly how to obtain new infor-
mation or how to implement the knowledge obtained 
in lifelong learning. We must also emphasize that 
the process of knowledge translation is slow, i.e. the 

Figure 1. Automatic calculation of Norton 
scores according to specified data

Figure 2. Manually entered data – entering 
account details (helping table)

Figure 3. Classification of PU (helping figures)
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translation of research findings into practice [11,12], 
and it is common problem also in the case of pressure 
ulcers. Because of this, there is a pressing need for 
simplified learning strategies that will not serve as 
barriers for nurses and could increase their knowl-
edge in a non-threatening form for an objective assess-
ment of patients. Pressure ulcers are considered avoid-
able incidents, but sometimes they occur even if the 
care is perfect and nurses need to have the evidence in 
the form of simple and quick records concerning the 
care rendered. All PU should be investigated to iden-
tify the circumstances surrounding PU development 
using root cause analysis techniques (RCA). This ap-
proach seeks to understand the underlying causes and 
could bring a comprehensive view (i.e. environmen-
tal context) of how the incident happened. Therefore, 
an exact record of data is essential. The authors of the 
newly developed online reporting system for PU are 
aware that healthcare professionals have used differ-
ing grading systems to describe the severity of PU in 
the Czech Republic. A global guideline has been devel-
oped by the European Pressure Ulcer Panel (EPUAP), 
National Pressure Ulcer Panel (NPUAP) and Pan Pacific 

Pressure Injury Alliance (PPIA) [13] and these guide-
lines are implemented in the online reporting tool pre-
sented here. Accurate evaluation of PU is important 
because the cost of care increases with the severity of 
PU as the time of healing is longer and the incidence 
of complication is higher in more severe cases [14,15]. 
As we know that wound assessment should be com-
prehensive, systematic and evidence-based, we have 
followed the recommended framework “Triangle for 
Wound Assessment” which aims to simplify the evalu-
ation process for all healthcare workers [16]. A system-
atic approach in assessment and reporting data should 
help to overcome the barriers to healing as proven by 
national registries in Sweden [17] and help promote 
continuity of care. The nature of nursing tasks and 
interventions has led to a high demand for software 
that supports long-term bulk data collection, storage 
and evaluation, as this is a way to save time which is 
needed for patient care, especially when lack of staff is 
a big challenge. The benefits of reporting systems have 
been summarized also by recent work, where special 
attention has been paid to the five key challenges that 
explain why incident reporting has not reached its po-
tential: poor processing of incident reports (triaging, 
analysis, recommendations), inadequate engagement 
of professionals (especially physicians), insufficient 
subsequent visible action, inadequate funding and 
institutional support of incident-reporting systems 
and inadequate usage of evolving health information 
technology [18]. Therefore, from the authors’ point of 
view the human resources (nurses and other health-
care workers’ opinions) and their behaviour and atti-
tudes are important components for the functioning 
and effectiveness of the online reporting system. An-
other systematic review has proven that still little is 
known about the effectiveness of the incident-report-
ing systems. Some evidence of single-loop learning Figure 4. Differential classification of PU and IAD (helping table)

Figure 5. Localization of pressure ulcers (helping picture)
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has been found and there was insubstantial evidence 
for enabling double-loop learning, that is, a cultural 
change or a change in mindset [19]. Thus, the authors 
of this new online reporting tool are aware that it is 
important to know about the view of users concern-
ing electronic reporting systems. We cannot predict 
that the system will have a positive effect by changing 
staff attitudes and knowledge. Nevertheless, the way 
in which the system is introduced and the training to 
support its introduction could contribute to a cultural 
change. Another aspect that must be taken into ac-
count is the computer literacy of nursing staff. Some 
nurses are reluctant users of Information and Com-
munications Technologies (ICT). This factor needs to 
be managed sensitively, because the experience of the 
benefits of using ICT and electronic patient records 
influence their acceptability [20,21] and the imple-
mentation processes. For the above mentioned rea-
sons, the long-term implementation plan (at least 6 
months) was carefully prepared to implement online 
monitoring tools. This period will include seminars 
and workshops, as well as feedback mechanisms (an 
anonymous questionnaire survey and interviews) to 
evaluate the satisfaction of target users with the im-
plemented online monitoring tool. There is always one 
scheduled group seminar for the entire clinic planned, 
during which the system and methodology of collect-
ing and reporting data will be presented. Two work-
shops will be subsequently organised for each unit 
and department where the participants will try as-
sessment of pressure ulcers and their record under 
the scientific supervision of an expert guarantor from 
each hospital (project team member). We need to know 
the nurses’ views on the system in terms of usability 
(the system cannot be too slow or too fast, reporting 
cannot be time-consuming, etc.). For the future devel-
opment of this tool on the local level in each hospital, 
it is desirable to evaluate the influence of computer-
ization on staff mobility (as this is a commonly-pre-
sented problem [22]) and the possibility of sharing 
data among the various hospital and inpatient settings 
that are involved. As this tool has been prepared as an 
educational one, we expect that the finally evaluated 
dataset will be implemented in the internal electronic 

hospital reporting system and there is also the possi-
bility of modifying it for tablet users.

CONCLUSION
We have developed a software tool which will be pri-

marily used for testing and validation in three uni-
versity hospitals in the Czech Republic (Military Uni-
versity Hospital Prague, University Hospital in Pilsen 
and General University Hospital in Prague). At least 
one project team member is working (mostly at the 
managerial level) in all of the above-mentioned hos-
pitals and is organizing or leading the education of 
nurses in usage of the electronic tool and in using ob-
jective scales or scoring tests to monitor overall pa-
tient status and also the local status of pressure ulcers 
(face to face workshops and seminars, feedback activ-
ities). Notwithstanding, the electronic tool on its own 
supports self-learning and includes several features to 
help nurses in situations where it is difficult to decide 
how to report collected data or classify the patient or 
pressure ulcer.

STRENGTH AND LIMITATION
Data protection and authentication are crucial in 

clinical software and collection of patient data in 
a healthcare setting. For this electronic software tool 
(prepared primarily as an educational tool), nurses 
are required to use a username and password. The au-
thors of the developed software tool expect that for the 
clinical implementation, it would be more suitable to 
implement collection of data into the internal hospi-
tal informational/electronic system (IHEC) to ensure 
better accessibility of data and also for the possibility 
of using data which already exists about individual pa-
tients according to Czech legislation. This should de-
crease the burden on nurses and allow them to spend 
more time with patients as the final version of collec-
tion tool (dataset) will be implemented as a part of the 
real information system used in each hospital.

Andrea Pokorná
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abstraCt — Background: Electroconvulsive therapy (ECT) is an efficient ther-
apeutic procedure used in contemporary psychiatric practice. It is also considered 
one of the most controversial and stigmatized treatments in medicine. Studies eval-
uating the knowledge and attitudes of medical students towards ECT have been 
conducted in many countries. According to available data (Medline database), no 
such research has been performed in the Czech Republic.

Objectives: The aims were to evaluate knowledge about and attitudes towards 
ECT of medical students, to assess the effectiveness of theoretical and practical les-
sons about ECT at the Department of Psychiatry, and to improve education and 
awareness about ECT.

Methods: We conducted a prospective observation of medical student knowledge 
and attitudes concerning ECT and how they change after a two-week psychiatry 
rotation. These were evaluated using a questionnaire which was completed at the 
beginning and at the end of the rotation.

Results: In total, 148 students in the 5th year of general medicine were enrolled 
in the survey. Prior to the psychiatry rotation the majority of students drew their 
information about ECT from movies and television. Finding indicated a relatively 
low baseline level of knowledge about ECT before the lessons and a significant in-
crease after two weeks of lessons; students with any previous personal experience 
with psychiatry had significantly higher scores in the knowledge test at the begin-
ning of the rotation. Personal experience with ECT during the psychiatry lessons 
after the rotation had no effect on knowledge scores after the rotation. The baseline 
attitudes of students towards ECT were not overall negative. Positive change was 
observable, but less pronounced than expected. We did not observe a pronounced 
effect of ECT demonstration on student knowledge or attitudes.

Conclusions: The depiction of ECT in the mass media is mostly negative and 
continues to influence student attitudes towards this therapy. We can speculate 
that the most important factors in improving student knowledge about and atti-
tudes towards ECT are gaining more information about the procedure via theo-
retical lessons and having direct contact with psychiatry.

INTRODUCTION
Electroconvulsive therapy (ECT) is an efficient ther-

apeutic procedure used in contemporary psychiatric 
practice. It is also one of the most controversial and 
most stigmatized treatments in medicine. It was first 
used in 1938 by Italian neuro-psychiatrists Ugo Cer-
letti and Lucio Bini in the treatment of schizophrenia 
[1]. ECT is a medical procedure in which a brief elec-
trical stimulus is used to induce an artificial epilep-
tiform seizure under controlled conditions [2]. This 
treatment modality has undergone many changes and 
improvements over the years. In developed countries, 
ECT is administered under a short general anesthesia. 

Muscle relaxants are important for preventing tongue 
bites, fractures, and other injuries sometimes ob-
served in spontaneous epileptic seizures. ECT should 
be conducted under strict observation of patient state; 
breathing, oxygenation, blood pressure, ECG, heart 
rate, and EEG are usually monitored [3,4]. The efficacy 
of the procedure was proven in clinical practice, clin-
ical studies, and meta-analyses; ECT is most efficient 
in the treatment of mood disorders and, to a lesser 
extent, some other disorders [5].

According to current treatment guidelines, ECT can 
be used as the first choice in the treatment of major 
depressive disorders with or without psychotic symp-
toms, acute manic episodes, catatonic conditions, and 
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neuroleptic malignant syndrome. In these cases, ECT 
can be considered if rapid therapeutic response is 
needed, if there is information about the patient’s 
previous good response to ECT or insufficient posi-
tive therapeutic response to other treatment options 
during a previous episode. It is essential to assess the 
seriousness of the disorder and the potential risks as-
sociated with therapy. It is possible to use ECT as a 
second choice in poor therapeutic response especially 
to psychopharmacological treatment, intolerance of 
other forms of treatment, and presence of suicidality 
[6]. According to current literature, there are no ab-
solute contraindications to the use of ECT. However, 
there are many relative contraindications, including 
diseases of the cardiovascular, respiratory, and central 
nervous systems. It is very important to carefully con-
sider the potential risks and benefits of both ECT and 
alternative treatments for a patient [2, 4]. ECT is asso-
ciated mostly with the common adverse effects of gen-
eral anesthesia, such as nausea, vomiting, headache, 
muscle aches, and, rarely, cardiopulmonary compli-
cations or prolonged seizures [3,4]. The mortality rate 
is, however, low – 0.06–0.8%, mostly caused by car-
diac complications [3]. The most disturbing adverse 
effect is memory impairment, which is usually tran-
sient [2,7].

Knowledge and attitudes  
concerning ECT

Although ECT is an efficient and safe therapeutic 
procedure, part of the general public and some pro-
fessionals consider ECT to be controversial, danger-
ous, or even unethical.

Reasons for the stigmatization are various. They are 
usually associated with outdated ideas of psychiatry, 
with ignorance, inaccurate information, and preju-
dice, and with terrifying depictions of ECT in movies 
and other media, as well as with misunderstandings of 
this procedure; for example, some people understand 
ECT as a form of punishment of a patient. Those rea-
sons lead to concern about the overuse or misuse of 
this procedure. Fear of using electricity in a head area 
and causing an epileptic paroxysm could be another 
important factor [7]. However, therapeutic proce-
dures employing electricity are used in other medical 
fields without similar stigmatization; such proce-
dures include electrocardioversion or electrotherapy 
in physiotherapy.

Studies evaluating attitudes of medical students to-
wards ECT, their knowledge, and the effect of differ-
ent teaching methods have been conducted in many 
countries. A review of the literature, references, and 
the findings of these studies is provided further in 
the text. The reviewed studies were conducted be-
tween 1992 and 2016, and contain data obtained from 
the United Kingdom, United States of America, Aus-
tralia, India, Greece, Hungary, Turkey, Egypt, and Iraq. 

The wide range of years reflects the relative scarcity of 
data as well as the fact that ECT is an old therapeutic 
procedure that has been used for more than 70 years 
[1]. According to available data (Medline database), 
no similar research has been performed in the Czech 
Republic.

Studies show that the levels of knowledge about 
ECT are diverse. Direct associations were found be-
tween good knowledge about ECT and more positive 
attitudes to this therapeutic procedure [8]. Insufficient 
or incorrect information, commonly obtained from the 
media or outdated and inaccurate depictions of ECT 
in movies, usually leads to negative attitudes [9–11].

The role of theoretical lessons and practical demon-
strations of ECT procedures in influencing student 
knowledge and attitudes is unclear. A positive impact 
was described on the attitudes of students who ob-
served an ECT session or saw an educational video 
about ECT compared with a group of students who 
did not experience one of these two teaching meth-
ods [12]. Another study came to a similar conclusion, 
i.e. students who participated in theoretical lectures 
as well as in direct observation of the procedure had 
more positive attitudes towards ECT than a group of 
students who only attended theoretical lectures [13].  
Solomon et al. evaluated the effectiveness of theoreti-
cal and practical lectures followed by interaction with 
a patient and his family on medical student knowledge 
and attitudes towards ECT. Each of these approaches 
led to improved knowledge about and attitudes to-
wards ECT. The authors suggested that exposure to 
ECT and interaction with patients should be part of 
lessons to improve student knowledge and attitudes 
about this safe, effective, and potentially lifesaving 
treatment procedure [14]. Another study examined 
whether direct participation and observation could 
affect medical student perceptions of ECT. At the end 
of lessons, most students expressed a more positive 
view of ECT than at the beginning. This change oc-
curred similarly, regardless of whether medical stu-
dents observed or participated in ECT. This may indi-
cate that both instructional methods are equivalent in 
improving medical student perceptions of ECT [15].

The positive impact of any kind of education on 
medical student attitudes, whether theoretical lessons 
or practical demonstrations, has been demonstrated in 
other studies [16–20].

Surveys assessing student knowledge and attitudes 
regarding ECT repeatedly ascertained that before 
proper education, many students perceived ECT as a 
painful, cruel, and barbaric procedure causing brain 
damage. They thought that it was misused, that it was 
used to punish violent or uncooperative patients, that 
it was outmoded, and that it should be banned [21,22]. 
Many students also believed that the use of ECT should 
be governed by law [21]. It is clear that it is necessary 
to improve undergraduate education concerning ECT 
[9,14,21] because theoretical and practical training in 
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ECT play an important role in increasing the level of 
knowledge of ECT and decreasing the prevalence of 
negative attitudes towards ECT among medical stu-
dents [23], and therefore among future physicians.

METHODS
Aims and hypotheses of the study

The first aim was to evaluate knowledge about and 
attitudes towards electroconvulsive therapy among 
General Medicine undergraduates studying at the Fac-
ulty of Medicine of Masaryk University. The second 
aim was to assess the effectiveness of theoretical and 
practical lessons about ECT at the Department of 
Psychiatry. The third aim was to improve education 
and awareness about ECT and through this improve-
ment to promote the destigmatization of this therapy 
that has a justified place in contemporary psychiat-
ric practice.

Our hypotheses were as follows:
1. Knowledge of students about ECT will be based on 

information acquired from mass media more than 
from specialized literature. They will have limited 
levels of knowledge about ECT at the beginning 
of the lessons; their success rate in the knowledge 
questionnaire will be maximally 50% correct an-
swers. Most of the students will have negative or 
neutral attitudes towards ECT.

2. Students who have had previous personal contact 
with psychiatry or whose relatives have been treated 
by a psychiatrist will have more positive attitudes 
and better knowledge.

3. At the end of the lessons, most of the students will 
have a higher level of knowledge about this thera-
peutic modality and there will be a higher percent-
age of students with positive attitudes than at the 
beginning. Students who are present during actual 
ECT procedure will have better knowledge and more 
positive attitudes at the end of the lessons.

Design of the study

All of the General Medicine students, studying in 
Czech, beginning lessons at the Department of Psychi-
atry of University Hospital Brno and Faculty of Med-
icine of Masaryk University who were willing to par-
ticipate in the survey were eligible. The survey was 
approved by the ethics committee of the Faculty of 
Medicine of Masaryk University.

At the beginning of the psychiatry lessons, students 
were informed about the research project, the oppor-
tunity to participate, and the conditions of their po-
tential participation. The completion of the question-
naire was absolutely voluntary for students. Students 
filled in questionnaires with their informed con-
sent. The completion of the questionnaire was also a 
statement of consent to participate in the study. The 

questionnaires were anonymous. Personal student 
data were not obtained or processed. Students had 
the opportunity to terminate their participation in the 
study without giving a reason only in the course of 
completing the questionnaire; after the questionnaire 
was completed, termination was no longer possible. 
Completing or not completing the questionnaires did 
not influence student assessment during lessons. 

The questionnaire was filled at the beginning and 
at the end of the lessons, that means at the beginning 
and after the completion of all theoretical and practi-
cal lessons. In this way, it was possible to evaluate stu-
dent knowledge and attitudes that were not influenced 
by lessons and any changes after finishing the course. 

The questionnaire used in the study had three parts. 
The first part contained questions about basic demo-
graphic data, previous experiences with psychiatry, 
and sources of information about ECT before the les-
sons. The second part consisted of questions focused 
on knowledge about ECT (29 questions), and the third 
part dealt with attitudes (16 questions). Questions in 
the questionnaire were mainly of closed format and 
Likert-type questions. Questionnaires contained a 
combination of questions that had been repeatedly 
used in the reviewed studies. This approach ensured 
the comparability of our results with results from pre-
vious studies. Two versions of the questionnaire were 
created. Version A was used at the beginning of the 
psychiatry course and version B was used at the end 
of the course. The knowledge and attitude questions 
were the same in both versions.

STATISTICS
The variables compared across groups of students 

were the number of correct answers in the knowledge 
part of the questionnaire and the proportions of fa-
vorable answers for each question in the attitude part 
of the questionnaire. The results obtained before the 
lessons were compared with those after the lessons. 
When taking into account just the results from the 
questionnaire administered before the lessons, two 
groups of students were contrasted – those with pre-
vious experience with psychiatry and those without 
such experience. Similarly, two groups of students 
were compared when processing the results of the 
questionnaires administered after the lessons: stu-
dents who had the opportunity to be present during 
ECT administration and students who were not able 
to observe the procedure. 

Distribution of knowledge scores was evaluated 
by the Shapiro-Wilk test. As the distribution was not 
normal, Wilcoxon rank-sum test was used for the 
comparison of the aforementioned group pairs. Dif-
ferences in attitude proportions were tested using 
Fisher’s exact test. P-values lower than 0.05 were con-
sidered statistically significant.
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Statistical analysis was conducted using R statisti-
cal library.

RESULTS
Demographics, descriptive statistics 
and sources of information about ECT

Demographics and a basic description of the sample 
are summarized in Table 1 and Figure 1. In total, 148 
students were enrolled in the survey, all students in 
the 5th year of general medicine. All the enrolled stu-
dents filled in both the first and second questionnaire. 
However, some of the students did not fill in all of the 
questions, which led to some discrepancies in further 
processing of the data. The sources of information and 
the numbers of students who did or did not observe 
ECT during the lessons is depicted in Figure 2. The in-
fluence of different sources of information on student 
attitudes towards ECT is summarized in Figure 3.

Knowledge scores

There were 29 questions in the knowledge part of the 
questionnaire. The numbers of correct answers among 
the different groups of students are summarized in 
Table 2. Before the lessons, the median of correct an-
swers was 15 (interquartile range, IQR = 7). Students 
with previous personal experience with psychiatry 
were generally more successful (median = 18, IQR = 6) 
than students without previous experience with psy-
chiatry (median = 15, IQR = 8). This difference was sta-
tistically significant (p = 0.005).

After the lessons, the number of correct answers in-
creased (median = 25, IQR = 5). The difference in the 
number of correct answers before and after the lessons 
was statistically significant (p < 0.001). There was not 
a statistically significant difference between the suc-
cess rates of students who were present during an ECT 
procedure (median = 25, IQR = 6) and those who were 
not (median = 25, IQR = 4).

Attitudes

The texts of the questions in the attitude part of the 
questionnaire as well as the percentages of different 
answers to each question are summarized in Figures 3, 
4, and 5. It is important to note that a favorable answer 
to a question can mean a positive or negative attitude, 
depending on the question.

The number of students who answered all of the 
questions in the attitude part of the questionnaire 
were: 137 (92.57%) before the rotation, 144 (97.3%) 
after the rotation, 24 (96%) with previous experience 
with psychiatry, 113 (91.87%) without previous expe-
rience with psychiatry, 50 (89.29%)students who ob-
served ECT during the rotation, and 86 (94.51%) stu-
dents who did not observe ECT.

When comparing student responses to the atti-
tude questions before and after the lessons, there 
was a statistically significant shift in attitude ques-
tion 2 (before lessons 86 – 62.77%, after lessons 138 
– 95.83%, p < 0.001), question 3 (before lessons 30 – 
21.90%, after lessons 17 – 11.81%, p < 0.02), question 6 
(before lessons 33 – 24.09%, after lessons 17 – 11.81%, 
p < 0.001), question 9 (before lessons 22 – 16.06%, after 
lessons 92 – 63.89%, p < 0.001), question 10 (before les-
sons 80 – 58.39%, after lessons 107 – 74.31%, p < 0.001), 
question 13 (before lessons 122 – 89.05%, after lessons 
140 – 97.22%, p < 0.001), the C variant of question 15 
(before lessons 12 – 8.76%, after lessons 32 – 22.22%, 
p = 0.001) and the C variant of question 16 (before les-
sons 8 – 5.84%, after lessons 35 – 24.31%, p = 0.001). 

In responses gathered before the lessons, statis-
tically significant differences were found between 
students with and without previous experience 
with psychiatry in question 9 (with previous expe-
rience 8 – 33.33%, without previous experience 14 – 
12.39%, p = 0.01), the C variant of question 15 (with 
previous experience 5 – 20.83%, without previous ex-
perience 7 – 6.19%, p = 0.03) and the C variant of ques-
tion 16 (with previous experience 4 – 16.67%, without 
previous experience 4 – 3.54%, p = 0.03).

In responses after the lessons, there was a statisti-
cally significant difference between students who were 
present during ECT and those who were not present 
only in question 2 (were present during ECT 56 – 100%, 
were not present during ECT 81 – 93.10%, p = 0.04) and 
question 3 (were present during ECT 2 – 3.57%, were 
not present during ECT 14 – 16.09%, p = 0.02).

DISCUSSION
We conducted a survey concerning knowledge about 

and attitudes towards ECT in students of General Med-
icine. General Medicine is a 6-year study program; 
students are supposed to complete their psychiatry 
rotation in the 5th year of their study. A total of 313 
Czech-speaking students attended their psychiatry ro-
tation in the 2015–2016 school year. This survey took 
place in the fall semester, during which 148 students 
were enrolled.

Sources of information about ECT

Consistently with our hypothesis, before the les-
sons the majority of students got their information 
about ECT from movies and television. Most of such 
students considered the depiction of ECT in the media 
to be negative and more than one third of the students 
stated that this depiction had a negative effect on their 
own attitudes.

Our finding that prior to their psychiatry rotation, 
medical students got their information about ECT 
mostly from the mass media is consistent with pre-
vious similar studies [9,11,21]. The fact that students 
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considered the depiction of ECT in films to be negative 
and felt that this depiction influenced their attitudes in 
a negative way supports the findings of the interven-
tional study by Walter et al. [10] in which clips from 
several popular movies had a profound negative effect 
on student attitudes. The influence of negative depic-
tions of ECT on attitudes can even be covert, as shown 
in a study by Clothier et al. in which students who con-
sidered themselves more knowledgeable about psy-
chiatric illnesses had a more negative bias towards 
ECT, with the sources of their knowledge being col-
lege lessons as well as movies [9]. On the other side, 
several studies found that improvements in student at-
titudes are usually accompanied by increases in stu-
dent knowledge [12,14,16–18,20,24,25]. In other stud-
ies, even theoretical lessons about ECT were sufficient 
to increase both student knowledge and attitudes [16].

It appears that the two most important factors in 
shaping the attitudes of students about ECT are the 
amount of knowledge and the depiction of the treat-
ment procedure in sources to which students are ex-
posed. As the knowledge about psychiatry and psychi-
atry treatment procedures in medical students prior 
to their psychiatry rotation is rather low, and the de-
piction of ECT in the mass media is mostly negative, 
it could be expected that students approach ECT with 
a priori negative attitudes, as demonstrated by previ-
ous studies [9,10,17,21,22].

However, in our sample, the baseline attitudes of 
students were not generally negative (see below). 
There are several possible explanations: It is possible 
that the exposure of students in the Czech Republic to 
negative depictions of ECT is limited in comparison 
with other countries. Another explanation is the good 
theoretical preparation of students in previous years. 
We can also hypothesize that students tried to com-
plete the survey as they thought psychiatrists would 
like them to. Because the student knowledge about ECT 
in our sample was not optimal (see below) and previ-
ous results in other countries have shown differences 
in attitudes towards ECT [26], the most probable ex-
planation appears to be the first one.

From the results of our own and previous studies 
we can conclude that: (i) students do not use appro-
priate sources of objective information about ECT 
before formal psychiatry lessons; (ii) before the psy-
chiatry rotation, student information about ECT comes 

predominantly from mass media; and (iii) depictions 
of ECT in popular media are, in general, negative.

Knowledge

Our findings of a relatively low baseline level of 
knowledge about ECT in students before the lessons 
and its significant increase after a two-week rotation 
at the Department of Psychiatry was in accordance to 
our hypothesis, as was the fact that students with pre-
vious personal experience with psychiatry were sig-
nificantly more successful in the knowledge test. On 
the other side, there was no effect of personal experi-
ence with ECT during psychiatry lessons on knowl-
edge scores after the two-week rotation at Department 
of Psychiatry.

Limited knowledge about ECT in students of med-
icine before the psychiatry lessons was repeatedly 
demonstrated [9,10,14,17,22,26]. The extent of base-
line student knowledge about this topic tends to vary 
in different countries, with possible reasons for this 
being cultural differences and differences in educa-
tional systems [26]. Our results, of approximately 51% 
correct answers in the knowledge test before the rota-
tion, is within the range of results from other compa-
rable studies [14,17].

The improved student knowledge after the lessons 
was consistent with our hypothesis and in accordance 
with other similar studies [12,14,16,17,18,20,24,25]. In 
our sample, the overall improvement in the percentage 
of correct answers was highly significant; it went from 
approximately 51% to 86% correct answers.

We observed that students with previous personal 
experience with psychiatry were significantly more 
successful in the knowledge test before the rotation 
than students without such experience. It appears that 
previous personal experience with psychiatry can give 
students an edge in knowledge over other students 
even about such specialized types of treatment as ECT. 
The explanation can be that those students tried to 

tablE 1. Basic demographics of the sample

Age Median IQR

23 1

Gender Male Female

41 (27.70%) 107 (72.30%)

Place of residence City Village

94 (63.51%) 54 (36.49%)

tablE 2. Knowledge scores of the students. Median and 
interquartile range (IQR) is depicted. Note that groups of 

students with and without experience with psychiatry were 
assessed before the lessons; groups of students who had or 

had not seen ECT were assessed after the lessons. Statistically 
significant results are highlighted: a) p < 0.001, b) p = 0.005

Student group Median IQR

Before the lessons 15a 7a
After the lessons 25a 5a
With personal experience with 
psychiatry 18b 6b

Without personal experience with 
psychiatry 15b 7,5b

Have seen ECT during the lessons 24,5 6
Have not seen ECT during the 
lessons 25 4
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get more information about the field of psychiatry be-
forehand or that previous exposure to problematics 
of mental disorders and psychiatry allowed them to 
have a more realistic view over the whole of this med-
ical field.

On the other side, we did not observe any signifi-
cant difference in student knowledge after the rota-
tion when comparing students who were able to ob-
serve an ECT procedure personally and those who 
were not. This means that theoretical lessons were 
sufficient for improving student knowledge about 
ECT. There are several studies with similar results to 
our own [12,18,19,25], but also several works that have 
shown an advantage in seeing an ECT procedure over 
pure theoretical lectures or texts [13,14]. It can be ex-
pected that theoretical lessons improve student the-
oretical knowledge, but it is interesting that several 
authors observed that witnessing an ECT procedure 
further enhances that knowledge. One possible expla-
nation is that students might have had more opportu-
nities to ask additional questions and thus were able to 
get more relevant information. In any case, it appears 

that a system of theoretical lessons and the amount 
of information conveyed by them are the most impor-
tant factors that influence student knowledge. In some 
situations, direct demonstrations of ECT procedures 
can be advantageous; however, it is possible to signif-
icantly improve student knowledge even without it.

Attitudes

With the relatively high number of attitude ques-
tions with different levels of emotional salience, it is 
not possible to summarize student attitudes similarly 
to their knowledge. The questions that can be consid-
ered the “ultimate test of attitudes” are questions 15 
and 16 – whether the student or the student’s relatives 
should undergo ECT if needed. Surprisingly, in spite of 
relatively low knowledge scores, the baseline attitudes 
of students towards ECT were not overall negative. Be-
cause of this, changes of attitudes towards more posi-
tive ones were observable, but less pronounced than 
we expected.

Even before the lessons, the majority of students 
generally admitted that ECT still had a place among 
other treatment modalities; they did not consider it 
an obsolete procedure and they did not think that this 
procedure was abused. The acceptance of electricity 
use in medicine was also exceptionally high. Another 
interesting result was the relatively high number of 
students who would undergo ECT (question 15) or 
encourage ECT use in their relatives (question 16) if 
needed.

As was already mentioned, the lessons did not dra-
matically change student attitudes. The change was 
more in the form of a slight shift that possibly reflected 
greater understanding of this procedure after the rota-
tion. It was apparent that the students began to look at 
ECT similarly to other therapeutic procedures. There 
was a decrease in the percentage of students who con-
sidered ECT a dangerous procedure that needed to be 
regulated by a law. As a result, acceptance of this treat-
ment rose and students were more willing to undergo 
this procedure or persuade their relatives if needed.

Results before the lessons were similar even when 
analyzing groups of students with and without previ-
ous experience with psychiatry separately. Attitudes 
remained relatively positive in both groups. However, 
there was apparently a greater acceptance of ECT 
and willingness to undergo this procedure without 

Experience with psychiatry

Being treated by psychiatrist

Underwent psychiatric hospitalisation

Underwent psychotherapy

Positive psychiatric family history

Relative underwent ECT

Have seen ECT before

Have seen ECT in movie or TV

Previous experiences with psychiatry and ECT

0 10 20 30 40 50 60 70

16.89 %

4.05 %

0.68 %

5.41 %

33.78 %

2.03 %

0.00 %

73.65 %

Movies and TV

Books and newspapers

Professional publications

Psychiatrist

Other physicians

Other health−care professional

Friends and family

People who underwent ECT

Sources of information about ECT

0 10 20 30 40 50 60 70

76.35 %

22.3 %

16.22 %

14.86 %

12.16 %

0 %

9.46 %

0.68 %

figurE 1. Student experiences with psychiatry and ECT  
and their source of information about ECT before the lessons

How were my attitudes changed by seeing ECT
procedure?

In what way were my attitudes towards ECT changed
by its depiction in movies or TV?

The depiction of ECT in movies or TV was: 2%

1%

61%

76%

54%

0%

22%

45%

39%

100 50 0 50 100
Percentage

Response Positive Neutral Negative

109

110

66

50 0 50 100
n

Missing Completed

figurE 2. Student opinions of how their attitudes towards ECT were influenced by movies and television as well as perceived changes 
in their attitudes after they observed ECT during the lessons. Percentages of missing answers are depicted in the second bar plot



39

Mefanet J 2016; 4(1): 33–43

Knowledge and attitudes of Masaryk University medical students towards electroconvulsive therapy (ECT)

figurE 2. Student opinions of how their attitudes towards ECT were influenced by movies and television as well as perceived changes 
in their attitudes after they observed ECT during the lessons. Percentages of missing answers are depicted in the second bar plot
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01. ECT is an obsolete therapeutic procedure and should be banned.

02. ECT is a safe therapeutic procedure and although it is not the most modern procedure, it is
still effective in treatment of indicated psychiatric disorders.

03. ECT is a useful procedure, but its adverse effects are serious.

04. ECT impairs thinking and reasoning.

05. ECT is often abused by psychiatrists and used in inappropriate situations.

06. The usage of ECT should be regulated by a law.

07. ECT should be used only as the last resort.
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figurE 4. Diverging stacked bar plots and summary of the second 7 questions  
in the attitude part of the questionnaire and student responses

14%

23%

23%

17%

21%

9%

72%

37%

36%

69%

42%

75%

15%

40%

41%

14%

38%

16%

64%

16%

12%

60%

33%

70%

23%

37%

38%

24%

33%

21%

13%

47%

50%

16%

33%

9%

74%

58%

57%

78%

67%

68%

17%

20%

20%

16%

21%

20%

8%

21%

23%

6%

12%

12%

99%

98%

97%

100%

100%

98%

0%

0%

0%

0%

0%

0%

1%

2%

3%

0%

0%

2%

77%

77%

77%

74%

75%

84%

10%

5%

5%

14%

4%

5%

12%

18%

18%

13%

21%

11%

97%

89%

88%

98%

96%

96%

1%

0%

0%

1%

0%

0%

2%

11%

12%

1%

4%

4%

1%

2%

3%

0%

0%

2%

97%

88%

87%

100%

92%

93%

2%

10%

11%

0%

8%

5%

08. ECT should be used only in severe or life−threatening situations.

09. ECT procedure does not differ from a small surgical intervention.

10. Patient should always agree with the ECT administration.

11. Patient should be always fully informed about the ECT procedure and possible complications.

12. ECT against the will (or without informed consent of a patient, but acknowledged by a court) is
acceptable in some situations (for example life−threatening states).

13. Public opinion about ECT is affected by erroneous or incomplete information offered by mass
media.

14. I am generally bothered by the use of electricity in medicine.
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reservation in the group of students with previous ex-
perience with psychiatry.

Contrary to our expectations, we did not observe a 
pronounced effect of ECT demonstration on student 
attitudes. Students who were present during ECT ad-
ministration had similar attitudes to students who 
had no opportunity to see this procedure. Attitudes 
were similarly positive in both groups. The only differ-
ence was that in the group of students who had seen 
the procedure there were significantly more students 
with more positive views of ECT efficacy and its ad-
verse effects.

A majority of previous studies found negative at-
titudes towards ECT in students before psychiatry 
lessons [9,10,12,14,16,17,21,22]. As stated above, the 
attitudes in our sample can hardly be described as gen-
erally negative; for example, only 2.7% students would 
reject ECT if ill and the same percentage would be 
against their relatives undergoing ECT. To compare, in 
another study, the percentage of students who would 
dissuade family members or relatives from ECT was 
10% [10]. Possible causes for our results differing from 
the majority of other studies were discussed in the sec-
tion dealing with sources of information about ECT.

Changes in attitudes after proper education about 
ECT and psychiatry has been repeatedly observed 
[10,13,14,16–18,20,24–27]. In this regard, our results 
do not differ. As already mentioned, there was an ob-
servable and significant shift in many attitude ques-
tions towards more positive attitudes.

Whether being present during an ECT procedure 
influences student attitudes more than theoretical in-
formation can be a subject of debate. An effect of ECT 
demonstration was observed by some authors [20,24], 
but not by others [18,25,27]. Our study belongs to the 

second mentioned group. We can speculate that this 
result stems from relatively positive baseline attitudes 
and probably from the possibility that students in the 
Czech Republic are exposed to negative images of ECT 
less than students in other countries.

It appears that in our sample the most important 
factor influencing attitudes is the greater knowledge 
about ECT which students get during lessons. It is 
probable that changes in attitudes are dependent on 
how the information about this procedure is conveyed 
to students. In some situations, proper theoretical les-
sons appear to be sufficient to improve student atti-
tudes about this topic.

Study limitations

Several factors could have influenced our results.
Although the questionnaire was administered 

during the lessons, actual control of whether the stu-
dents completed it independently was limited. We 
tried to increase this possibility by informing the stu-
dents that completing the questionnaire was voluntary 
and anonymous and that it would not influence their 
final grades for the psychiatry rotation.

There is a possibility that some students answered 
questions untruthfully. This is probably the case with 
several students who answered most of the questions 
‘I don’t know’. However, the number of students reply-
ing in this way was low.

Another limitation is similar to the previous one 
and mostly regards the attitude part of the question-
naire. Students might have answered questions not ac-
cording to their actual convictions but in a way they 
thought we would like them to. This is a serious limi-
tation which might have influenced the results of the 

figurE 5. Diverging stacked bar plots of the last two questions in the attitude part of the questionnaire and student responses. Responses 
were formulated as follows: A) “I would strongly oppose it” B) “I would be worried, but I would support the recommendation” C) “I don't 

have any reservations against ECT, it is a therapeutic procedure not different from other procedures. I would support the recommendation”

2%

7%

7%

2%

8%

2%

22%

9%

6%

23%

21%

21%

76%

84%

87%

75%

71%

77%

0%

3%

4%

0%

0%

0%

24%

6%

4%

28%

17%

20%

76%

91%

93%

72%

83%

80%

15. If I fell ill and doctors offered me ECT:

16. If my relatives fell ill and doctors recommended ECT for them:

have not seen ECT

have seen ECT

do not have experience

have previous experience

after

before

have not seen ECT

have seen ECT

do not have experience

have previous experience

after

before

100 50 0 50 100
Percentage

Response A B C



42

Mefanet J 2016; 4(1): 33–43

Hořínková J et al. 

attitude part. However, the extent of this limitation 
remains unknown.

The last limitation is related to the way the attitude 
questions were worded. It is not possible to objectively 
measure how strongly these questions reflect student 
attitudes. Therefore, it is not possible to summarize 
this part of the questionnaire in the same way as the 
knowledge part. We tried to solve this by evaluating 
every question independently, as stated in the section 
concerning the methodology.

SUMMARY
The depiction of ECT in the mass media is mostly 

negative and it is also perceived as such by medical stu-
dents. This negative depiction influences student atti-
tudes towards this treatment procedure. Knowledge 
of students about ECT prior to their psychiatry rota-
tion is very limited. However, the attitudes of Czech 
students towards ECT are not generally negative. For 
example, a majority of students would undergo ECT 
if needed and even more would agree with ECT for 
their relatives. A two-week psychiatry rotation pos-
itively influences student knowledge and attitudes. 

Knowledge is influenced dramatically. The change in 
attitudes is positive, yet less pronounced. It appears 
that the attitudes of students towards ECT is the result 
of knowledge about the topic and how this procedure 
is depicted in the mass media. After the lessons and 
after the knowledge of students increases, their atti-
tudes also improve. We can speculate that the most im-
portant factors in improving student knowledge about 
and attitudes towards ECT are gaining more informa-
tion about the procedure via theoretical lessons and 
having direct contact with psychiatry.

Two to three months after the lecture, one quarter of 
the participants of the youngest age category (N = 299) 
were called on to answer the same questions as they 
were given before the lecture and immediately after, 
in order to ascertain the long-term effect of the edu-
cational event. Table 2 shows principal results of the 
study. Figure 2 shows the distribution of number of 
correct answers. Unfortunately, we are not able to link 
data from questionnaires before lectures and after 2 to 
3 months, so the results are not shown for the same 
group of participants (n value is different).

Jana Hořínková
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Abstract — The increasing usage of smart phones has compelled mobile technol-
ogy to become a universal part of everyday life. From wearable gadgets to sophisti-
cated implantable medical devices, the advent of mobile technology has completely 
transformed the healthcare delivery scenario. Self-report measures enabled by 
mobile technology are increasingly becoming a more time and cost efficient method 
of assessing real world health outcomes. But, amidst all the optimism, there are 
concerns also on adopting this technology as regulations and ethical considerations 
on privacy legislations of end users are unclear. In general, the healthcare industry 
functions on some stringent regulations and compliances to ensure the safety and 
protection of patient information. A couple of the most common regulations are 
Health Insurance Portability Accountability Act (HIPPA) and Health Information 
Technology for Economic and Clinical Health (HITECH). To harness the true po-
tential of mobile technology to empower stakeholders and provide them a common 
platform which seamlessly integrates healthcare delivery and research, it is imper-
ative that challenges and drawbacks in the sphere are identified and addressed. In 
this age of information and technology, no stones should be left unturned to ensure 
that the human race has access to the best healthcare services without an intru-
sion into his/her confidentiality. This article is an overview of the role of track-
ing and self-monitoring devices in data collection for real world evidence/obser-
vational studies in context to feasibility, confounders and ethical considerations.

INTRODUCTION
mHealth is an abbreviation for mobile health (a com-

ponent of eHealth), a term for the practice of medicine 
and public health supported by mobile devices [1]. It 
is the generation, aggregation and dissemination of 
health information via mobile and wireless devices [2].

The rapid proliferation of mobile platforms and in-
cessantly increasing usage of smart phones has com-
pelled mobile technology to become a ubiquitous part 
of everyday life. The practical utility, greater flexi-
bility and opportunity for improving human health 
via mobile devices offers myriad opportunities for di-
verse industry verticals, especially the healthcare in-
dustry. Wireless medical sensors or mobile biosen-
sors are rampantly being utilized by physicians and 
other medical personnel to accumulate real-time in-
formation holding invaluable clues to manage effi-
ciently some of the most devastating human diseases 

that are chronic in nature, more so non communica-
ble diseases (NCD). From wearable gadgets to sophis-
ticated implantable medical devices, the information 
extracted with mobile technology has the potential to 
revolutionize the manner in which clinical research is 
conducted and care is delivered [3]. Further, by pro-
viding patients with sensors, wearable gadgets and 
apps, data is captured in an unobtrusive way. This data 
is real time, objective and e-sourced. The information 
assimilated via mHealth allows physicians or investi-
gators to work with more complete data sets and they 
can identify digital biomarkers that set the path for 
more intricate research. But, the greatest impact in in-
strumenting and accumulating patient data for clinical 
studies is the ability to rethink end points resulting in 
more effective outcomes, particularly for R&D. Hence, 
it is critical to make early mHealth projects a success to 
prove the value of data by applying data science tech-
niques to derive actionable insights.
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Designed studies often encounter obstacles in gen-
erating and collecting multiple data points. The like-
lihood arises from the desire of capturing direct ev-
idence from patients [4]. Therefore, the utility of 
self-tracking devices comes into the picture here 
to generate meaningful insights on real-time basis. 
Though the research literature in this area is very 
limited, lessons can be learnt from other areas, which 
offer battling techniques for data breaches in mHealth 
[5]. But, there is the frequent drawback of mobile tech-
nology developers being unclear on the regulations 
and ethical considerations on privacy legislations 
of end users. For example, biosensors and wearable 
gadgets like fitness monitors, cry translators, diabe-
tes manager, blood pressure monitors, and pain asses-
sors with smart phones, to name a few, are intruding 
our lives and can raise many ethical issues in this digi-
tal era [6–8]. All these wireless access technologies are 
exposing our body to the outside world easily and like 
never before. There is no clear certification or clarity of 
precise functionality of these applications, especially 
concerning areas like protection of privacy and con-
fidentiality, data security, lack of informed consent/ 
assent of a minor etc. [9]. Many application managers 
take decisions based on patient feedback which may 
not be authoritative, reliable and can ignore mental 
limitations, leading to adverse consequences.

In most jurisdictions worldwide, except the USA, 
there is no privacy legislation to define the collec-
tion, use and disclosure of data, including healthcare 
data collected through consumer facing apps [10]. 
The United States of Food and Drug Administration 
(US FDA) released its long-awaited final guidance on 
mobile medical apps in September 2013 and reissued 
it in February 2015. It positions the agency’s present 
ideas on the fast-evolving mobile technology space. 
The US FDA has made it clear that this guidance applies 
only to a subset of mobile apps that can transform a 
mobile platform into a regulatory medical device [11]. 
On this ground, the US FDA has cleared around 23 no-
table digital health apps devices in 2014 [12].

The US Department of Veterans Affairs has em-
barked on a new clinical trial of post-traumatic stress 
disorder by using PTSD apps. The study is designed to 
“assess the feasibility of recruiting participants and 
get a preliminary read on the efficacy of the technol-
ogy with or without clinicians” [13].

In general, the healthcare industry functions on a 
few regulations and compliances to ensure the safety 
and protection of patient information. Regulations for 
patient privacy and safety with mHealth apps are:

 ▶ The Health Insurance Portability Accountability 
Act (HIPPA);

 ▶ Heath Information Technology for Economic and 
Clinical Health (HITECH)

The first act was made a law in 1996, whereas the 
second one came into being in 2009. Importantly, 

HITECH regulations do not replace HIPAA regula-
tions. Rather, “it adds greater fines and penalties for 
noncompliance” [14].

The mobile healthcare space is a high growth area. 
It is estimated that around 500 million smartphone 
users worldwide are expected to use a healthcare app 
by 2015 [15] and half of more than 3.4 billion smart-
phone and tablet users likely will have downloaded 
mobile health applications by 2018 [16]. According to 
Healthcare Information and Management Systems 
Society (HIMSS), around 100,000 health, fitness and 
medical related apps are available in more than 60 app 
stores as per the latest estimates. It is expected that de-
veloped countries are likely to spend nearly 15 percent 
of their GDPs on healthcare within the next two dec-
ades [17]. The signs are indicative of groundbreaking 
changes in the medical sciences arena.

HIMSS defines four sectors in healthcare that deal 
with mHealth [17]. But, regulatory guidance is yet to 
be shaped on the following:

 ▶ Consumer-oriented medical apps
 ▶ Apps for medical professionals
 ▶ Apps for patient engagement
 ▶ Clinical care apps

DISCUSSION
Tracking and self-monitoring 
devices usage is on the rise and it is 
unquestionably transforming the 
healthcare industry

The preceding years have demonstrated a gradual 
shift from orthodox modes and traditional instru-
ments to self-monitoring devices or mobile apps to 
identify and gather patient data. But, the understand-
ing is still limited on the diverse array of healthcare 
apps available to consumers, their roles, and the bar-
riers to enhance their recommendation and support 
from providers, as well as the essential requirements 
for mobile apps for a passage into the mainstream of 
healthcare.

New patient technologies help caregivers work more 
efficiently with real-time information on patients and 
updates on labs, orders, and other notifications that 
are crucial to their workflow. Tracking technologies 
optimize the “flow’ of patients in the emergency de-
partment (ED), the inpatient setting and increase the 
number of acute care transfers entering a facility [18].

Self-report measures may be a more time and cost 
efficient method of assessing psychosis than clinical 
interviews, as they do not require the presence of a 
trained assessor. Thus, self-report measures may be 
the more attractive option for clinical assessment [19].

Self-monitoring devices include those that assist 
patients to manage diabetes and prevent cardiovas-
cular complications (CVCs). Although recent surveys 
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indicate that patients are willing to manage their own 
care, the clarity is missing on the knowledge level of 
these patients on self-monitoring techniques, their 
accessibility, and feasibility of their implementation 
into daily life.

Remote patient monitoring with cell phones, smart 
phones, and other wireless technologies (inter-
net-based applications) are becoming accessible, es-
pecially to self-manage diabetes and adhere to exer-
cise and diet regimens. These data collection tools can 
be used in a home setting or while traveling, at a min-
imal cost to the patient and the provider. Also, simple 
reminder schedules for self-monitoring can be estab-
lished using such tools, and healthcare providers can 
oversee the progress via patient monitoring databases.

The impact of usability on self-monitoring device 
adherence is especially important in certain popula-
tions, such as younger patients with T1DM or T2DM, 
who may need additional encouragement and support 
to use their devices and regulate their metabolic func-
tions [20].

Aside from recreational uses, global positioning 
system (GPS) devices are extremely beneficial to a 
number of social groups. A couple of articles recog-
nized the benefits of GPS in tracking wandering de-
mentia patients – “Technology Applied to Address Dif-
ficulties of Alzheimer Patients and Their Partners” [21] 
and “Location System for Dementia Wandering” [22].

The first article discussed convergence as the devices 
used in the prototype were made from a combination 
of GPS and GSM (global system for mobile commu-
nications) technologies. The second article “Location 
System for Dementia Wandering” discussed the combi-
nation of GPS and a mobile phone to discover the prac-
tical applications of tracking dementia patients. This 
program is known as “Guide Me” [23]. The devices also 
maintained the privacy of dementia patients as they 
did not want to be contacted openly by their caregiv-
ers and divulge information that was uncomfortable 
for them to share openly.

Intel Corporation launched a personal health system 
known as the “The Intel-GE Health Care Management 
Suite” post an approval from the Food and Drug Ad-
ministration [24]. It combines a device used by pa-
tients at home with an online interface that permits 
healthcare professionals to remotely monitor and 
manage the medical conditions of patients. It gener-
ates continuous information about patients’ vital signs 
and offers educational information, patient remind-
ers, surveys, and video-conferencing capability [25].

Self-monitoring devices are an important compo-
nent of wellness and engagement. They generate vol-
umes of data that venture beyond the commercial 
realms of improving profits and reducing overheads, 
and are used at advanced levels to predict epidemics, 
cure diseases, improve quality of life and tackle avoid-
able deaths [26]. The challenge lies in accumulating 
sensible data out of the snowballing data sets that are 

rampantly on the rise and utilizing them accurately. 
Too much data can be sometimes overwhelming.

The technology sphere is also witnessing remarka-
ble refinements in wearable devices. “While personal 
devices today are largely if not completely external, 
the next generation may be ones that are implanted 
under the skin. Such devices could include artificial 
retinas, glucose monitors, organ monitors, cancer de-
tectors, and general health monitors” [27]. In this case, 
technology needs to play a crucial role in enabling and 
educating the patients to understand, use and accept 
medical devices. Technology also enable self-monitor-
ing and self-maintenance, allowing patients to lead a 
quality life without external dependence all the time. 
There are areas in which patients may be ignorant and 
educating them in these areas helps counter symp-
toms earlier than anticipated. There are instances 
where technology is going beyond traditional paths 
in patient education. It proved to be an effective tool 
for them to understand the symptoms, aura and take 
action earlier.

Drawbacks in data tracking and self-
monitoring devices

Self-monitoring devices like SMBG (self-monitor-
ing blood glucose) have consistently been effective to 
assess glycemic control in resource-rich settings for 
patients with high risk to develop diabetes-related 
complications. But, questions are still raised on their 
performance within resource-constrained settings.

Research necessitates evaluation of Interventions 
and outcome measures with respect to feasibility, ad-
herence, and satisfaction of diabetes self-manage-
ment devices and many trials use qualitative surveys 
or depend solely on the frequency of device uploads to 
the server to evaluate these. Calculating percentages 
in self-monitoring devices, evaluating patient or pro-
vider compliance with statistically rigorous methods 
can be difficult. In many cases, patients and providers 
are mostly contented with self-monitoring technol-
ogies, and self-management interventions, possibly 
due to better inspiration after learning how to use the 
technologies, and regular feedback [28].

Researchers argue that blood results from glucose 
meters are not as accurate as those from laboratory 
methods, although they are far more accurate than 
the earlier approach of visual color matching. How-
ever, there are confounding variables [29].

Operator-related errors are a more significant 
source of error than instrument-related errors [30]. 
For example, patient failure to calibrate the glucose 
meter regularly is a common cause of error. Improper 
storage of test strips, which exposes them to humid-
ity or excessive temperature, can falsely elevate re-
sults. Glucose meters are also less reliable in the lower 
ranges of glycaemia and may overestimate true glu-
cose values in the high glycemic range [31].
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Similarly, a number of problems and limitations 
were recognized in studies related to patient’s data 
tracking. A feasibility study inferred that the posi-
tioning of GPS and tall buildings had an effect on the 
experiments. Not only that, this experiment was also 
affected by the problems that arose due to environ-
mental conditions like large snowflakes. There are 
limitations when using GPS to track dementia wan-
derers, although some solutions are suggested to over-
come these [23].

In a study to determine the feasibility of obtaining 
written informed consent for participation in the Reg-
istry of the Canadian Stroke Network, patients nei-
ther gave nor refused to give consent because they 
were cognitively impaired, and a surrogate decision 
maker was not available. It was argued that in a pub-
licly funded healthcare system, patients have a social 
obligation to permit their de-identified healthcare data 
to be used without their consent so that the health-
care system can be monitored and improved for over-
all benefit. But, it was also suggested that the decision 
to grant waivers of informed consent for clinical reg-
istries must be made carefully and should be based on 
the judgment of an independent research ethics board 
[32]. Ethical guidelines dealing with good moral duties 
over bad obligations were originally designed to pro-
tect individual human research subjects [33]. Devel-
oping country context has pushed the extrapolation 
of these principles to the community level, not only 
for research but at all levels of life. These include any 
actions for modifying disease progression, its preven-
tion, curbing the morbidity and psychosocial wellbe-
ing of an individual in a society.

Privacy is always a concern when using and track-
ing data via self-monitoring devices. Researchers are 
also attempting to distinguish the concepts of “pri-
vacy” and “security”. “Privacy” is the right of an indi-
vidual to make preferred choices in the collection, use 
and disclosure of their personal data. “Security” is the 
safeguard to protect the confidentiality, integrity and 
availability of data. Attempts are on to develop an ap-
propriate legal scheme to share information amongst 
healthcare professionals across healthcare organiza-
tions globally. Advancement of internet technology 
in the health sector is showing a declining trend of 
face-to-face doctor-patient interaction on health re-
lated issues. Discussions on social media, online free 
advices and suggestions on any ailment with the aid 
of latest gadgets have virtually created a lot of confu-
sion in patient management. As the patient diagnosis, 
treatment modalities and the entire patient related in-
formation are exchanged online, with no clear assur-
ance of safeguarding the privacy and confidentiality, 
discussion on these ethical issues has become an im-
portant issue these days [34–36]. There is a belief that 
such privacy legislations are found mainly in devel-
oped countries [37]. Developed countries are using dif-
ferent steps to address these issues; like mandatory 
use of privacy settings which can safeguard patient 

information online [38]. But such checks have their 
own disadvantages as there is no assurance that there 
would not be any breach of privacy or confidentiality 
with these checks. Digital monitoring and tracking of 
patient activities using advanced gadgets can breach 
the trust of professional relationship which outrages 
the autonomy [39]. In a recent study, researchers at the 
London School of Economics argued that developing 
countries are not adequately equipped to prevent pa-
tient privacy [40]. Hence, a review was invited on the 
national law on privacy of health related information. 
In the survey report of 2006 [41], it is concluded that 
in most countries there is some form of privacy pro-
tection law which governs and guides the collection 
and dissemination of personal information, but it also 
states that only a few countries have specific legisla-
tion addressing medical privacy.

From the discussions, a few questions arise:
 ▶ Are we doing more harm than good?
 ▶ Is non-maleficence overriding beneficence?
 ▶ Are the individual’s privacy and choice protected?
 ▶ Is the risk-benefit assessment adequate and 

appropriate?
 ▶ Is the quality of life compromised?
 ▶ Is everyone equally benefitted?
 ▶ Or a basic question – Is technology required for the 

concerned situation?
It is important to address these questions before in-

ventions and technology affect our lives in a way that 
they compromise our healthy tomorrow.

CONCLUSION
Overall the scope for mHealth to revolutionize the 

way healthcare is delivered is right now at a tipping 
point. The platform for delivery being almost ubiq-
uitous, data penetration to the remotest corners of 
the globe, high acceptance of trackers and wearables 
leading to generation of data and the ability to not just 
manage, but prevent and manage diseases outside of a 
hospital setting holds high promise in an industry that 
is already expensive. However, challenges do exist in 
terms of reliability of service providers, patient pri-
vacy, data security and the accuracy of collected data to 
be able to make informed inferences and act on them. 
On the bright side, there are clear regulations shap-
ing up, intra-operability standards are emerging and 
tools that help mine and understand the large amounts 
of data are being used more. There is a promise that 
in the near future there will be a time when personal-
ized healthcare and prevention become a possibility on 
a mHealth platform combined with other technology 
innovations like drones. The motto goes “Healthcare is 
expensive; health is affordable” – it as to be seen how 
mHealth will help prevent diseases as well as reduce 
cost of disease management with remote tracking and 
management in the evolving future.

Barick Uttam
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abstraCt — The ninth year of the MEFANET conference saw several organ-
isational changes, which might have been perceived either as a facelift by some 
people, or even as a new model by others. What remained, however, was the desire 
to share one’s own experience with modern approaches and technologies in the 
education of medical and health care disciplines, and to get new information and 
ideas from others.

Again, the MEFANET conference was held in late 
November in Hotel International Brno, Czech Repub-
lic. In 2015, however, the organisers decided to do 
things differently. In particular, more attention was 
paid to practical workshops, which took place in the af-
ternoon of the first conference day. Unconventionally, 
the invited lectures and plenary sections with contri-
butions of authors from across Czech and Slovak med-
ical faculties took place on the second conference day.

 The event started with a quick Wednesday’s lunch, 
attended by participants of the first workshop and by 
the team of Petr Stourac, MD, PhD, head of the Depart-
ment of Paediatric Anaesthesiology and Resuscitation, 
who guaranteed the entire section. The conference 
programme started with their workshop dedicated 
to interactive algorithms in the education of emer-
gency medicine, which have been developed for many 
years now by this team within the AKUTNĚ.CZ® pro-
ject. Divided into groups and led by expert instructors, 
workshop participants tried to create plausible clini-
cal scenarios, which might possibly be later used in 
the education of physicians as well as non-physician 
health care professionals. After finishing their work, 
the participants presented both the basic structure of 
their scenario and “dead ends” in the form of unneces-
sary examinations or even patient harm, which might 
be intentionally set up to test the students’ knowledge. 
Workshop guarantors were satisfied both with the va-
riety of topics and with their contents.

The second practically oriented workshop was pri-
marily aimed at participants of the CROESUS projects, 
in which three universities (Masaryk University, Pavol 

Jozef Safarik University in Kosice, and St George’s, Uni-
versity of London) are involved. However, other con-
ference participants, who were interested in virtual 
patients, were very welcome as well. A theoretical in-
troduction was followed by presentations by clinicians 
of different specialties, who were trained within the 
CROESUS project in the development of branched vir-
tual patients and in the application of these patients in 
problem-based learning (PBL) sessions; the presenta-
tions involved drafts of virtual cases as well as exam-
ples of their implementation based on the OpenLab-
yrinth platform. Dr Andrea Pokorna from the Faculty 
of Medicine at Masaryk University then commented 
on their presentations, providing a valuable feedback 
for authors. Dr Pokorna emphasised that virtual cases 
should be interactive and should not contain exces-
sive amount of information in the form of texts, which 
might actually distract the user’s attention from solv-
ing the case. In the end, guests from the London team 
of Prof Terry Poulton also summed up their overall im-
pression of the workshop.

For that matter, Dr Ella Iskrenko-Poulton was one 
member of this team, and also gave the first invited 
lecture entitled “Scenario-based learning: what can 
it provide now for the learner, and how can we use 
it next?” In her teacher-oriented lecture, Dr Iskren-
ko-Poulton introduced various forms and uses of in-
teractive and simulative methods of education that 
fall within the definition of “scenario-based learning”. 
Real clinical scenarios, whether it be in the form of in-
teractive computer simulations, games, virtual worlds 
or dummies, are undoubtedly an excellent means of 
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teaching and practising the ability to decide, to coop-
erate, and to avoid potential mistakes in future clini-
cal practice. Dr Iskrenko-Poulton also mentioned the 
recently emerged type of electronic courses called the 
Massive Open Online Courses (MOOC), which led to a 
heated debate with the audience.

The second invited speaker, Fotios Liarokapis, PhD, 
from the Faculty of Informatics at Masaryk Univer-
sity, had a more technology-oriented lecture. Dr Lia-
rokapis mentioned not only virtual and augmented re-
ality, but also the communication between the human 
brain and computer via various interfaces. Addition-
ally, he demonstrated how this technology might be 
used in interactive applications to simulate a real en-
vironment, not only in the education of medicine. 
During his lecture, he gave the audience a tour of the 
site of a recent bomb explosion in London (which only 
happened virtually, of course!) or of the centre of an-
cient Rome. Many of these applications can nowadays 
be controlled by EEG waves via a brain-computer in-
terface (BCI), without using any mouse or keyboard; 
the user can thus fully immerse himself/herself in the 
“game” and task solving. Dr Liarokapis also presented 
results of studies demonstrating that as regards con-
trol by EEG waves, there were differences between 
users who were passionate and experienced players 
of computer games, and beginner players.

Like in the previous years, one section of the ME-
FANET conference was dedicated to the application 
of modern technology in the education of a specific 
branch of medicine: this year, it was neuroscience, 
which added a new dimension to an already attrac-
tive topic. At the beginning of this section, represent-
atives of the Faculty of Medicine in Plzen invited the 

audience to visit a virtual restaurant that aims to help 
with the treatment of alcohol abuse. After all, it would 
not go amiss even for moderate drinkers to have oc-
casional training of turning down invitations to get 
a drink... Other contributions shifted the topic as far 
as into the area of psychiatry; lectures accompanied 
with popular video streaming from operating thea-
tres of neurosurgery departments were also involved.

The MEFANET conference also hosted two work-
ing meetings related to international projects of the 
Erasmus+ programme, which is currently the EU flag-
ship in the area of education support. Namely, these 
were the TAME (Training Against Medical Error) and 
MEDCIN (Medical Curriculum Innovations) projects, 
which brought representatives of individual part-
ner universities from Sweden, the United Kingdom, 
Greece, Kazakhstan, Malaysia and other countries to 
Brno. Masaryk University represents the MEFANET 
network in both projects, and has made a continuous 
effort to deepen mutual cooperation with foreign in-
stitutions and to implement globally respected trends, 
methodology and technology into Czech conditions.

The ninth year of the MEFANET conference brought 
varied and very inspiring contents again. The new 
model, combining working meetings with lecture ses-
sions, attracted more than a hundred of participants, 
who together created a congenial and relaxed atmos-
phere. The organisers believe that the tenth anniver-
sary conference, which will traditionally be held in 
Brno in late November (29–30 November 2016), will 
be at least as successful as the last one.

Martin Komenda

figurE 3. Attentive audience of the MEFANET 2015 conference figurE 4. Fotios Liarokapis, PhD
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