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I. INTRODUCTION

Approaches to evidence-based practice in childhood nutrition

Adequate nutrition is essential for children’s growth and development. Inadequate intake
of energy and nutrients may predispose children to a wide range health related problems,
such as are obesity, dental caries or even poor academic achievement [1]. Non-
communicable diseases (like type-2 diabetes, hypertension and cardiovascular disease)
have become worldwide leading health issues during the past few decades; it has been
convincingly demonstrated that these chronic diseases might be linked to childhood diet
[2-6]. The dietary habits acquired in childhood often persist later in life [7]; therefore,
improving children’s food choices at the preschool age might be crucial to influence food
choices later in life [8]. Parents are important gatekeepers in influencing and developing
children’s eating habits [9]. Consequently, parents represent a major target group for
communication on nutritional properties and health effects of foods. Parents need a
timely, consistent and evidence-based information in different formats for rational
decision making about food choices.

Even for modern parents, it is difficult to obtain appropriate information about
healthy nutrition of their children. In the past, family members and relatives helped for
the young parents how to look after their children. The social structure and workstyle
changed, the grandparents are later retired. There is an increased number of single-parent
households, nuclear families and pregnancies at advanced age worldwide. Parents have
to gain the knowledge more often alone, than before. Many parents utilize the Internet to
seek information and support regarding healthy nutrition of their children and parenting.
Mothers with infants and young children are often isolated, but their needs for information
and advice did not disappeared. Nowadays internet fills this gap. There are many options
available to collect information: web-based parents’ communities, bulletin boards, email
threads, blogs, mobile device applications, social networking site communities. Parents
get immediate affirmation, support, and answers to their (often anonym) questions. [10].
However, it is often difficult for parents to differentiate between nonscientific opinions,
anecdotes and evidence-based nutritional information. Although misinformation is
present in all health disciplines, this phenomenon is even more pronounced in the area of

nutrition, as everybody has first-hand experience about nutrition and food [11].



Parents have regularly contact with their regional health visitor and their
pediatrician. These health care professionals have an important role to improve the
parents nutritional knowledge. Health care professionals can help to filter the nutrition
information that parents receive to translate it into healthy eating behaviour.

For future nutrition interventions we have to search for new ways. Furthermore,
it is important health care professionals to understand their important role for
effectiveness for future nutrition interventions already. This is only possible with health
care professionals with evidence-based knowledge.

Decision making in nutrition should be based on available scientific evidence.
Important pillars of evidence-based practice in nutrition are systematic reviews, nutrient
intake recommendations and dietary guidelines, as well as clinical practice guidelines
[12], food standards and health claims. Systematic reviews follow a predefined
methodology to systematically collect, appraise and summarize body of evidence on a
reserch question. They might provide evidence-based information about the effectiveness
and potential harms of a nutritional intervention, or to estimate the burden of a nutrition-
related disease. Nutrient intake recommendations define reference levels for nutrients,
while dietary guidelines set the types and amounts of foods to be consumed to meet daily
nutrient needs and reduce the risk of developing chronic diseases. Clinical practice
guidelines translate evidence to those working in the practice.

Recommendations for nutrient intakes are important in population health risk
assessment and health research. Both suboptimal and accessive nutrient intakes might
have health consequences. Within any life stage group, nutrient requirements vary.
Nutrient requirements differ with age, sex and physiological condition, due to differences
in the velocity of growth for the younger age groups, and age-related changes in nutrient
absorption and body functions and/or functional capacity later in life. Recommendations
for nutrient intakes are developed for different life stage and sex groups. Dietary
requirements can be used for different goals: such as a basis for diet assessment and diet
planning, food labelling, and for establishing food based dietary guidelines [13].
According to a request from the European Commission, the EFSA Panel on Dietetic
Products, Nutrition and Allergies delivered a Scientific Opinion on the nutrient
requirements and dietary intakes of infants and young children in the European Union.
This Opinion describes the dietary requirements of infants and young children, compares
dietary intakes and requirements in infants and young children in Europe. These dietary

requirements are considered adequate for the majority of infants and young children, and



evaluated the risk of inadequate nutrient intakes in infants and young children in living
Europe [14].

In our study, each child’s average daily intake was compared to the Hungarian
national recommendations [15] and to the recommendations of the European Food Safety
Authority [13, 14] according to age group and gender. Although both recommendations
are displayed, the comparisons- since they are from the data of Hungarian children- were
basically compared to the Hungarian recommendation. The EFSA recommendation only
provides additional information

Role of health care professionals in evidence-based healthcare

Using evidence-based medicine (EBM) in daily medical and health care practice
represents an essential element of developed health care systems. Ideally, in countries
with evidence-based practice (EBP), the knowledge generated in clinical trials is timely
incorporated into clinical guidelines and serves as a pillar of professional bedside decision
making [16]. For successful implementation of EBP, ideas of EBM should become an
integral part of the thinking of health care providers at all levels; moreover, besides their
adequate knowledge of EBM it is also important that health care professionals possess
the willingness and ability to use the acquired knowledge in the daily practice, when
making actual decisions about the therapy of patients.

Although EBM is now an accepted part of clinical practice, there are still opposing
views: while supporters emphasize facilitated and improved healthcare decisions, which
result in a smaller variability in quality of health care provided by different practitioners,
the critics take the position that EBM is “cookbook medicine”, that it is unable to account
for individual patient factors and neglects personal professional experiences [17].
Another potential problem is that health care providers are often not properly trained to
implement the evidence [18, 19].

A decade ago the Hungarian EBM working group (developed into Cochrane
Hungary), was one of the ten partners who participated in the EU EBM TTT project
funded by the European Union. Their goal was to harmonise EBM learning and teaching
across the European healthcare sector and to encourage trainers to learn effective teaching
methods for tutoring application of EBM in various clinical settings [20]. Cochrane

Hungary was founded in 2014 with the aim to provide postgraduate training to healthcare



practitioners and to support the understanding of the aims of Cochrane and relevance of
EBM among various professionals working at all levels of healthcare.

Currently in Hungary, EBM is taught to students of medicine and health sciences
mostly within the framework of facultative courses. However, during the basic,
preclinical and clinical modules of healthcare education there are also several courses
which do not have EBM training in their main focus. Nevertheless, these courses
incorporate the principles of EBM and teach many EBM-related terms.

However, the attitudes, knowledge and skills of future health care provides, i.e.
students of medical and health sciences faculties towards EBM have not been investigated
so far, although proper theoretical and practical knowledge about EBM is essential for

the realisation of EBP in the near future in Hungary.



1. AIMS

II./1. Dietary Energy and Nutrient Intake of Healthy Pre-School Children in
Hungary

The aim of this repeated cross-sectional study was to investigate food consumption,
including intakes of energy and macro- and micronutrients, in children attending a
kindergarten in Hungary and compare the values observed with the current evidence-

based recommendations.

11./2. Self-reported attitudes, knowledge and skills of using evidence-based medicine

among students of medicine and health sciences in Hungary

Primary aim of this cross-sectional dietary survey was to evaluate the attitudes,
knowledge and skills of students of medicine and health sciences shortly before they
finish their studies and start to work as a health care professional. In addition, it aimed to
compare data to those obtained in similar students right at the beginning of their university
studies.

Secondary aim of this survey was to answer the question to what extent participation in
an EBM course during the studies of medicine or health sciences can improve using
EBM-related knowledge and skills in the daily health care practice and can change

attitudes of students of medicine and health sciences towards evidence based medicine.



I11. MATERIALS AND METHODS

I11./1. Dietary Energy and Nutrient Intake of Healthy Pre-School Children in
Hungary

I11./1./1. Study design and setting

The data were collected in 2013 and 2016 in the baseline phase of two randomized
controlled trials (2013-2014: NCT03241355 [21] and 2016-2017: NCT03457688). This

way, the data correspond to a repeated cross-sectional study.

111./1./2. Participants

The parents of healthy children, who were attending a kindergarten in one of five
Hungarian cities (Pécs, Gydr, Mohacs, Szeged and Szekszard) and volunteering for one
out of two consecutive prebiotic supplementation studies coordinated by our research
group, were approached. The exclusion criteria were: congenital disease or malformation
influencing the gastrointestinal system, immunodeficiency, food intolerance, food allergy
or metabolic disorder requiring a special diet; regular (> three times per week)
consumption of products or food supplements containing prebiotics or probiotics,
antibiotic or laxative treatment; and/or any infectious disease within 14 days at the time
of pre-examination. We have sent for the kindergartens poster about our study (Appendix

Al). Information consent for the parents was handed out (Appendix A2).

111./1./3. Three-day food-record diary

The parents were asked to fill in a three-day food-record diary (Appendix A3) and to
record the quantitative data for all foods and beverages consumed by their children on
two non-consecutive working days and on one weekend day (e.g, Sunday or Saturday).
The three-day diary was filled in three times during the supplementation study; however,
for the purpose of the crosssectional dietary survey, we only used data from the diaries
filled in at the very start of the studies. The information was collected in November to
December in 2013 and in September to November in 2016.

The parents were asked not to change the eating habits of the child during the
study and to record all foods and drinks consumed by the child with the precise amount
of the consumed portions. In the three-day food-record diary, each day, information had

to be provided on the type of foods and beverages (including water) consumed by the



child on the given day (starting from the time of waking up and proceeding
chronologically until the time of going to sleep). The foods were to be described in detail,
including preparation methods and brands when relevant, as well as the amounts
consumed.

If necessary, a qualified, skilled dietician discussed the food item data with the
parents. The nursery staff was also involved into the study in order to receive proper
information about food items and portion sizes consumed during the day in the
kindergarten.

111./1./4. Data analysis

The energy and nutrient intake calculations were performed with NutriComp Etrend Sport
4.0 software (NutriComp Health and Nutrition Co., Budapest, Hungary) This software
includes a wide range of foods available on the market and consumed in Hungary;
however, also, other food items can further be added to the database. The software was
validated and effectively used already in other dietary surveys in Hungary [22, 23]

The average intakes over the three days were calculated to represent the observed
intake distributions. The dietary data included nutrient intake estimates from foods (both
naturally present and fortified) and drinks only and excluded nutrient intake estimates
contributed by any dietary supplements.

The children’s height and weight were recorded with children standing barefoot
in light clothing. The ratio of calculated energy intake (El) and estimated basal metabolic
rate (BMR) was used to check the subjects for misreporting. BMR was calculated
according to the Hungarian recommendation [24]. The record was excluded if the
EI/BMR ratio was lower than 1.1 or higher than 2.7, according to the method of Goldberg
et al. [25]. The statistical analysis was performed by SPSS 20.0 (IBM). Each child’s
average daily intake was compared to the Hungarian national recommendations [15] and
to the recommendations of the European Food Safety Authority [13, 14]. Although both
recommendations are displayed, the comparisons- since they are from the data of
Hungarian children- were basically compared to the Hungarian recommendation. The
EFSA recommendation only provides additional information.

Seventy percent of the Hungarian RDA was defined as the lower border
(potentially inadequate), whereas 130 percent of the RDA was defined as the higher

border (excessive intake) to determine the extreme level of daily nutrient intake of



subjects according to the method of the Institute of Medicine in the United States of
America [26].

The descriptive statistics were generated and presented in order to show the mean
intakes of nutrients and the proportion with adequate intakes. The results in the tables
were expressed as mean, standard deviation (SD) and percentage values of the appropriate
variables [27].

Two age groups were formed according to the categories of the Hungarian
national nutrient recommendations: 2.5- to 4-year old children (including all children
prior to four years of age at the time of the examination) and children aged 4 to 6 years

(i.e., over four years but prior to seven years of age).

111./1./5. Ethical approval

The prebiotic supplementation trials where these cross-sectional data were obtained were
approved by the Scientific and Research Ethics Committee of the Medical Research
Council, Budapest, Hungary (STUDY I: 40564-3/2013/EKU and STUDY II: 34458-
1/2016/EKU). Children were included in the study after their parents have provided

written informed consent.



I11./2. Self-reported attitudes, knowledge and skills of using evidence-based

medicine among students of medicine and health sciences in Hungary

111./2./1. Study design and setting

This cross-sectional survey was conducted online between February and May 2019 at
every Hungarian medical and health sciences faculties.

111./2./2. Participants

All medical students studying in one of the four medical faculties in Hungary—namely, 1)
University of Pécs, Medical School, Pécs; 2) Semmelweis University, Faculty of
Medicine, Budapest; 3) University of Debrecen, Faculty of Medicine, Debrecen and 4)
University of Szeged, Faculty of Medicine, Szeged—were eligible to participate in this
survey.

All students studying health sciences in seven institutions—namely, 1) University
of Pécs, Faculty of Health Sciences, Pécs; 2) Semmelweis University, Faculty of Health
Sciences, Budapest; 3) University of Debrecen, Faculty of Health, Nyiregyhaza; 4)
University of Szeged, Faculty of Health Sciences and Social Studies, Szeged; 5)
University of Miskolc, Faculty of Health Care, Miskolc; 6) Gal Ferenc College, Faculty
of Health and Social Sciences, Gyula; 7) Széchenyi Istvan University, Petz Lajos Institute
of Health and Social Studies, Gyér—were also eligible to participate in this survey.

Although there are medical and health sciences programs available in English and
German at these Hungarian universities, in the frame of the present survey we wanted to
obtain information about attitudes, knowledge and skills of Hungarian students studying
in the Hungarian programs. Therefore, questionnaires were mailed only to these students,

in the Hungarian language. No further exclusions were made.

111./2./3. Questionnaire and outcomes

The questionnaire (Appendix B2 and Appendix B3) was developed by Szimonetta Lohner
using ideas from similar questionnaires [28-33]. The content of these questionnaires was
adapted to the target population of this survey and own teaching experience was also
incorporated.

The questionnaire was divided into four main parts. The first part included

questions regarding the background of the participating student filling in the



questionnaire, including the name of the University, the class (year of studies),
information on a background with practical work in health care, participation in research
activity as member of the Scientific Students’ Associations or having a close family
member working in health care. The question regarding the participation in a course
where EBM was taught was listed among the background questions, therefore students
were not aware that this question was one of the main outcomes of the study. Students
were also asked which source (printed and online resources, books, journals, professional
guidelines etc.) do they consider as their main source of healthcare information retrieval
and which search engines have they already used for the retrieval of health care
information.

In the second part, students had to self-evaluate their EBM skills, i.e. how
experienced they are in identifying patient-relevant questions, locating relevant scientific
literature, using online databases for searching and in critical appraisal of already located
scientific literature.

In the third part of the questionnaire, important terms of EBM were listed and
students had to self-evaluate their knowledge on a 5-point categorical scale. The five
ratings were: (1) 1 understand and | could explain to others; (2) Some understanding; (3)
| do not understand, but would like to understand; (4) | do not understand, but I think, it
wouldn’t be helpful to me to understand; (5) No idea about this.

In the fourth part, attitudes towards using EBM in their future work as a health
care professional were evaluated. Statements on the importance of EBM for the practical
work and for patients to receive the optimal treatment were listed, and students had to
evaluate on a 5-point scale ranging from strongly disagree to strongly agree about their
judgements. Statements included also considerations whether evidence-based healthcare
incorporates the personal expertise of physicians and the views and preferences of
patients, and what extent of burden the application of EBM might mean to health care

professionals in the daily routine patient care.

111./2./4. Pilot testing of the survey

A pre-test was done in a small group (n = 8) of medical students in order to make sure
that the
study population understood the questions. Study team members and students discussed

questions in detail and questions were reformulated, if this was found to be necessary.
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111./2./5. Recruitment, survey administration and data collection

Students were invited to participate in the survey via internal mailing systems of the
universities. In the inviting e-mails they received the information that the survey was
conducted by Cochrane Hungary with the main aim to receive information about the
incorporation of EBM into the Hungarian medical and health sciences education. No
further details were provided.

Moreover, small leaflets (Appendix B1) containing the title and the QR barcode
of the questionnaire were distributed among students. In the cities of Pécs and Budapest
an information day was held by the study team, where students received not only QR
barcodes, but those students without smartphones were also offered the opportunity to fill
in the questionnaire on paper instead of the electronic version.

Students were offered to follow a link to the questionnaire website. On the website
they were asked to provide informed consent according to the EU General Data Protection
Regulation. Only participants providing informed consent were allowed to fill out the
questionnaire. Students of medical or health sciences faculties received different links;
their questionnaire differed slightly, mainly in the introductory questions.

To encourage honest and transparent responses of the students, anonymity was
ensured. Individual data were identified by assigning a unique identification number
based on the time point of filling in the questionnaires.

Specific terms to be evaluated were provided in the questionnaire not only in
Hungarian, but in parentheses also in English. Terms were listed in alphabetical order.

Data were captured via a Hungarian electronic surface developed for capturing
online questionnaires, storing the data obtained from students and enabling a structured

export of collected data to Excel and SPSS (http://online-kerdoiv.com/).

111./2./6. Data analysis

Data were first exported to Excel, in that one line represented answers of one person. Data
were analysed using SPSS version 22 (SPSS INC., Chicago, IL, USA); descriptive
statistics were calculated for each item. Outcomes for EBM-trained and non-trained
students were compared with Mann-Whitney test after rejecting the null hypothesis of
Shapiro-Wilk test of normal distribution, in case of quantitative variables. For variables
expressed as percentages, Pearson Chi-square test was used. We explored possible

associations between certain baseline variables and the attitudes, knowledge and skills by

11



logistic regression models. All results with a significance level of p < 0.05 were

considered statistically significant.

111./2./7. Ethical approval

The study was approved by the Scientific and Research Ethics Committee of the Medical
Research Council, Budapest, Hungary (60826-1/2018/EKU). Written consent was

obtained from the university leaders to conduct the survey.
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IV. RESULTS

IV./1. Dietary Energy and Nutrient Intake of Healthy Pre-School Children in
Hungary

In 2013, from a total of 219 applicants, 209 children started the study and filled in the
three-day food-record diary. Then, 16 children (eight percent) were excluded as possible
under-reporters and 7 children (three percent) as possible over-reporters. Finally, 186 (85
percent) children had valid, reliable data suitable for statistical analysis. The final sample
(n =186) consisted of 51 children aged 2.5 to 4 years and 135 children aged 4 to 6 years.
The gender distribution was 91 girls to 95 boys. In 2016, out of 942 applicants, 782
children started the study. Then, 19 children (two percent) were excluded as possible
under-reporters and 17 (two percent) children as over-reporters. Finally, 556 participants
(300 boys and 256 girls) had valid, reliable results suitable for statistical analysis. Of these
children, 148 children were 2.5 to 4 years old, and 408 children were 4 to 6 years old at
the beginning of the study. All the children attended kindergarten five days per week in
both studies.

IV./1.1. Energy and Macronutrient Intakes

The mean daily energy and nutrient intake of children is shown in detail in Tables 1 and
2.

The percentages of children with excessive, adequate or insufficient nutrient intakes are

shown in detail in Tables 3 and 4.
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Table 1. Dietary energy and nutrient intake of healthy, 2.5- to 4-year-old pre-school

children in Hungary.

Survey in 2013
2.5-4 Years (n = 51)

Mean Age: 3.3 Years

Survey in 2016

2.5-4 Years (n = 148)

Mean Age: 3.4 Years

i Min Age: 2.6 Years Max  Min Age: 2.9 Years Max Age: Hungarian EFSA
Daily Age: 3.9 Years 3.9 Years Recommenda Recommendatio
Energy/Nutrient tion n*
Intake 1-3 Years 1-3 Years
Mean SD Mean SD
Energy (kcal) 1435 237 1579 263 1350 47> MIldayat
Protein (g) 52 10 58 12 43 0.9 g/kg bw/d
Protein (E%) 15 3 15 3 13 -
Fat (g) 49 12 58 13 44 -
Fat (E%) 32 8 34 8 30 35-40
Carbohydrate (g) 194 35 202 40 188 121-161
Carbohydrate (E%) 55 10 52 10 57 45-60
Cholesterol (mg) 177 70 212 64 135 no data
Dietary fiber (g) 19 28 16 5 15 10
Water (mL) 1088 287 1034 719 1300 1300
Sugar (E%) 11 5 11 4 10 10
Sodium (mg) 2355 703 3162 767 500 400
Potassium (mg) 1979 469 1946 436 1000 800
Calcium (mg) 627 256 603 219 800 450
Phosphorus (mg) 781 183 808 172 620 250
Iron (mg) 11 33 7 2 8 7
Copper (mg) 0.79 0.91 0.66 0.22 0.4 1
Zinc (mg) 5 2 6 2 5 4.3
Magnesium (mg) 253 74 244 53 150 230
Chromium (pg) 43 17 50 23 60 no data
Manganase (mg) 1.1 0.4 1.7 2.1 1.2 0.5
Re““o'(ﬁ?;)“’a'e”t' 0.65 0.83 0.46 0.29 0.4 0.25
D vitamin (pg) 1.4 0.5 1.6 1.3 10 15
a-Tocopherol (mg) 11 4 9 3 6 9
Thiamine (ng) 777 222 749 212 500 100 pg/MJ
Riboflavin (pg) 1071 348 1052 316 800 600
Vitamin Be- 1284 829 1239 386 500 600
Pyridoxine (png)
Cobalamin (pug) 2.4 1.6 2.5 1.6 0.7 1.5
Vitamin C (mg) 104 66 53 32 50 20
N'ac'“(ﬁg)“’a'em 18 5 9 3 9 16 (mg NEMJ)
Folate (ng DFE) 122 49 102 44 100 120
Pantothenic acid 3 1 3 1 2 4
(mg)

* PRIs are presented in bold type and Als in ordinary type.

14



Table 2. Dietary energy and nutrient intakes of healthy, 4- to 6-year-old pre-school
children in Hungary.

Survey in 2013 Survey in 2016
4-6 Years (n = 135) 4-6 Years (n = 408)
Mean Age: 5.27 Years Min Mean Age: 5.3 Years Min
. Age: 4 Years Max Age: Age: 4 Years Max Age: 6.9 Hungarian EFSA
Daily 6.62 Years Years Recommend Recommandati
Energy/Nutrient ation on*
Intake 4-6 Years 4-6 Years
Mean SD Mean SD
Energy (kcal) 1503 270 1689 305 1700 5;‘ g"'ill_diyldzy
Protein (g) 55 11 63 12 54 0.85 g/kg bw/d
Protein (E%) 16 7 16 3 13 -
Fat (g) 49 10 63 15 55 -
Fat (E%) 30 5 35 8 30 20-35
Carbohydrate (g) 207 49 215 43 236 154-206
Carbohydrate (E%) 55 6 52 11 57 45-60
Cholesterol (mg) 192 79 232 75 170 no data
Dietary fiber () 14 5 18 10 19 14
Water (mL) 1092 298 1037 508 1600 1600
Sugar (E%) 12 5 10 4 10 10
Sodium (mg) 2497 730 3469 852 700 500
Potassium (mg) 1997 567 2096 505 1400 1100
Calcium (mg) 620 215 635 225 800 800
Phosphorus (mg) 783 177 855 179 620 440
Iron (mg) 14 39 8 2 8 7
Copper (mg) 0.7 0.5 0.7 0.3 0.6 1
Zinc (mg) 6 1 6 2 6 5.5
Magnesium (mg) 253 61 262 59 200 230
Chromium (pg) 46 22 53 22 80 no data
Manganase (mg) 1.1 0.4 1.7 1.2 1.7 1
Retinol equivalent g 0.4 0.5 0.4 0.5 0.3
(mg)
D vitamin (pg) 1.4 0.9 15 0.7 10 15
a-Tocopherol (mg) 17 46 9 3 7 9
Thiamine (pg) 816 259 781 220 700 100 pg/MJ
Riboflavin (ug) 1077 350 1104 339 1000 700
Vitamin Be- 1210 376 1349 441 600 700
Pyridoxine (png)
Cobalamin (ug) 3.2 6.2 2.6 1.9 1 1.5
Vitamin C (mg) 87 67 56 34 50 30
N'ac'“(emq;)"’a'e“t 19 6 22 5 11 1.6 (mg NE/MJ)
Folate (ug DFE) 114 54 105 40 130 140
Pantothenic acid 3 2 3 1 3 4

(mg)

* PRIs are presented in bold type and Als in ordinary type.

15



Table 3. Percentage of children with excess, adequate or insufficient nutrient intake I.

Daily Survey in 20}3 Survey in 20_16
Energy/Nutrient _2.5—4 Years (|_1 = 51)_ 2_.5—4 Years (n_ = 148?
Intake Mean Age: 3.3 Years Min Age: 2.6 Years = Mean Age: 3.4 Years Min Age: 2.9 Years
Max Age: 3.9 Years Max Age: 3.9 Years
Low Normal High Low Normal High
Energy 0 100 0 1 72 27
Protein 0 61 39 0 46 54
Fat 6 63 31 1 45 54
Carbohydrate 0 94 6 1 88 11
Cholesterol 8 47 45 1 30 69
Dietary fiber 25 62 14 9 75 16
Daily fluid intake 22 75 4 44 54 2
Sugar 20 53 27 9 53 39
Sodium 0 0 100 0 0 100
Potassium 0 8 92 0 7 93
Calcium 39 57 4 46 49 5
Phosphorus 0 59 41 1 53 46
Iron 25 73 2 16 78 6
Copper 0 18 82 1 22 76
Zinc 12 73 16 5 67 28
Magnesium 2 18 80 0 18 82
Chromium 55 43 2 49 35 16
Manganase 24 65 12 14 51 35
e;ﬁﬂ;‘;‘n : 22 33 45 21 56 23
Vitamin D 100 0 0 99 1 1
Tocopherol 4 18 78 1 41 58
Thiamine 2 27 71 1 36 64
Riboflavin 2 53 45 5 48 47
Pyridoxine 0 0 100 0 5 95
Cobalamin 0 6 94 0 4 96
Vitamin C 8 24 69 32 39 28
Niacin equivalent 0 8 92 0 3 97
Folate 12 55 33 20 38 43
Pantothenic acid 2 45 53 5 50 45

Low: <70% reference value; Adequate: 70-130% reference value; High:> 130%

reference value.
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In 2013, the total mean daily energy intakes in 2.5- to 4-year-old children were
fully appropriate when compared to the Hungarian recommended values adjusted for age.
Three years later, in 2016, more than one fourth of the 2.5- to 4-year-old children had
excessive daily energy intakes. Among the 4- to 6-year-old children, in 2016,
approximately three times more children had high daily energy intakes than in 2013,

according to the Hungarian recommendations.

Table 4. Percentage of children with excess, adequate or insufficient nutrient intake I1.

Daily Survey in 2013 Survey in 2016
. 4-6 Years (n =135) 4-6 Years (n =408)
Energy/Nutrient . .
Intake Mean Age: 5.27 Years Min Age: 4 Years Mean Age: 5.3 Years Min Age: 4 Years
Max Age: 6.62 Years Max Age: 6.9 Years
Low Normal High Low Normal High
Energy 10 88 2 3 90 7
Protein 4 89 7 0 74 26
Fat 14 84 2 3 73 25
Carbohydrate 20 75 5 12 86 2
Cholesterol 16 58 27 3 50 47
Dietary fiber 50 48 2 22 73
Daily fluid intake 59 39 1 68 31 1
Sugar 11 49 40 18 59 23
Sodium 0 0 100 0 0 100
Potassium 1 40 59 0 31 69
Calcium 43 54 3 39 55 6
Phosphorus 1 59 41 0 42 58
Iron 21 71 8 8 81 11
Copper 4 71 25 3 68 29
Zinc 16 75 9 10 76 14
Magnesium 1 59 41 0 51 48
Chromium 70 27 2 60 36 4
Manganase 65 34 1 29 58 13
Retinol equivalent 36 42 22 32 53 16
Vitamin D 100 0 0 100 0 0
Tocopherol 3 41 56 4 46 50
Thiamine 11 55 34 7 68 25
Riboflavin 7 75 19 9 65 26
Pyridoxine 1 7 92 0 6 94
Cobalamin 1 12 87 1 10 89
Vitamin C 23 30 47 28 41 31
Niacin equivalent 2 16 82 0 4 96
Folate 42 41 17 40 55 5
Pantothenic acid 25 66 9 19 69 12

Low: <70% reference value; Adequate: 70-130% reference value; High:> 130%

reference value.
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In both the age groups and in both the years investigated (2013 and 2016), the
mean protein intakes were higher than the Hungarian recommended values. However, the
high consumption of protein decreased with increasing age: in 2016, among the 2.5- to 4-
year-old children, every second child and one quarter of the 4- to 6-year-old children had
a high protein intake, respectively.

The fat consumption as a percentage of energy (E%) was between approximately
30-35 for both the age groups in both studies.

The cholesterol intakes were far above the Hungarian recommended values: 45
percent of the 2.5- to 4-year-old children had a high cholesterol intake in 2013 and 69
percent in 2016. In 2013, a total of 27 percent, and in 2016, a total of 47 percent of the 4-
to 6-year-old children had a high cholesterol intake, respectively. Among the 2.5- to 4-
year-old children, the mean daily fluid intakes were 22 percent lower than the
recommendations; moreover, 44 percent of the 2.5- to 4-year-old children (2016) had
insufficient daily fluid intakes (according to both Hungarian and EFSA
recommendations.) While the Hungarian and EFSA recommendations on daily fluid
intakes for 4- to 6-year-old children are obviously higher (1600 mL/day) than those for
2.5-to 4-year-old children (1300 mL/day), the mean intakes were almost exactly the same
low in this age group (in 2013: 59 percent, in 2016: 68 percent).

In 2013, the sugar consumption was high by 27 percent, and in 2016, by 39 percent
of the 2.5- to 4-year-old children. The result was not much better at the age of 4 to 6 years.
In 2013, a total of 40 percent, and 23 percent of the children in 2016, had a high sugar

intake (the Hungarian and EFSA recommendations for sugar intake are the same).

1V./1.2. Macroelements

All preschool children, without exception, had higher daily sodium intakes than the
Hungarian and the EFSA recommendations. The sodium intakes in 2.5- to 4-yearold
children in 2013 were almost five times higher than the corresponding Hungarian
recommended daily sodium intakes (Table 1); in 2016, the corresponding values were
more than six times higher than the recommendation (500 mg/day). In 4- to 6-year-old
children in 2013, the mean daily sodium intakes were 3.5 times higher than the
recommended daily intakes (700 mg/day), whereas in 2016, the corresponding values
were approximately five times higher than the Hungarian recommendations.

Over nine out of ten of the 2.5- to 4-year-old children achieved the recommended

daily potassium intakes in both studies according to both recommendations (Hungarian
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and EFSA). In the 4- to 6-year-old age group, the mean daily potassium intakes in 2013
were higher than the recommendations in more than half of the children, whereas in 2016,
the corresponding value was higher. In contrast, the daily calcium intakes were far below
the Hungarian recommendation of 800 mg/day (for both the age groups) in both of the
studies (Table 1). In 2016, in the 2.5- to 4-year-old children, the mean daily calcium
intakes were low for 46 percent of them, whereas in the 4- to 6-year-old children, the
corresponding value was 39 percent. The intakes of phosphorus were above the
recommended value (EFSA and HRDA), and with increasing age, a slight increase in
those exceeding the recommended daily intake was observed. In 2016, the mean daily
intakes of magnesium were higher than the recommendation by 82 percent in the 2.5- to
4-year-old children and 48 percent in the 4- to 6-year-old children.

1V./1.3. Microelements

In 2016, the intakes of iron in over three quarters of the children in both age groups
achieved the national recommendations. In 2016, the mean daily copper intakes of 76
percent of the 2.5- to 4-year-old children were higher than the Hungarian recommended
intakes (0.4 mg/day). In over 29 percent of 4- to 6-year-old children, the intakes of copper
were higher than the HRDA (0.6 mg/day). The results for 2013 were very similar to those
seen in 2016. The mean daily zinc intake values were satisfactory at above 67 percent in

each group in both studies compared to the Hungarian recommendations.

1V./1.4. Fat Soluble Vitamins

The recommendation for vitamin A (retinol) is formulated as the retinol equivalent
(recently, the retinol activity unit): 1 RAU is equal to 1 pg retinol or 12 ug p-carotene. In
2016, the mean daily intakes for both 2.5- to 4-year-old and 4- to 6-year-old children met
the recommendations; however, the individual daily intakes were low in 2016 for
approximately 21 percent and were high for approximately 23 percent of the 2.5- to 4-
year old children (Table 3) compared to the Hungarian recommendations. The
corresponding values were 32 percent (low) and 16 percent (high) in the 4- to 6-year-old
children (Table 4).

In 2013, we observed similar results. The mean daily intakes of calciferols were
low for nearly the entity of the 2.5- to 4-year-old children and 100% of the 4—6-year-old
children according to the Hungarian recommendations (Tables 3 and 4). In 2016, higher

than the Hungarian recommended intakes of vitamin E (-tocopherol) were observed in 58
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percent of the 2.5- to 4-year-old children. In 2013, approximately 78 percent of the 2.5-
to 4-year-old children and 56 percent of the 4- to 6-year-old children had high intakes of
vitamin E (Tables 3 and 4).

1V./1.5. Water Soluble Vitamins

While the mean intakes of the water soluble vitamins thiamine, riboflavin, pyridoxine,
and cobalamin considerably exceeded the recommendation, the ascorbic acid intakes
were around the recommended levels in each age group in both studies according to both
recommendations (Tables 1 and 2).
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IV./2. Self-reported attitudes, knowledge and skills of using evidence-based
medicine among students of medicine and health sciences in Hungary

IV./2.1. Participant characteristics

A total of 1080 Hungarian students of medicine and 911 Hungarian students of health
sciences participated in the survey, which means approximately 17% of Hungarian
medical students and 11% of health sciences students currently studying in Hungary.
Their baseline characteristics are presented in Table 5.

Medical students. About one fourth of the medical students filling in the
questionnaire have already participated in an EBM teaching course, most of them during
the clinical half of medical training (12.7% of the first-year, 13.6% of the second year,
22.2% of the third year, 37.0% of the fourth year, 34.7% of the fifth year and 31.1% of
the sixth year respondents).

Only 4.92% of medical students who received training in EBM found the training
course inadequate, while all other students were satisfied with its content. Of the 821
medical students who did not participate in an EBM teaching course yet, 94.4% gave the
answer that participation in such a course would be helpful for their later practical work
as a medical doctor. As to the place of the course in the curriculum, 10.38% of medical
students thought that an EBM course would be effective in the first two years of medical
education, 50.93% would like to have such a course during the third or fourth year of
medical studies, while 38.69% of the respondents answered that they would find a training

in EBM effective during the fifth or sixth year of education.
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Table 5. Baseline characteristics of students who completed the online survey in the
Hungarian faculties of medicine and health sciences.

Medical faculty students  Health sciences faculty students

Variable (n = 1080) % (n=911) %
Location of the university

Budapest 38.24 29.09
Pécs 31.57 39.63
Szeged 18.89 9.77
Debrecen 11.30 -
Nyjregyhaza - 5.38
Miskolc - 9.98
Gyula - 5.38
Gy6r - 0.77
Class

1% year 19.63 34.58
2" year 19.72 23.05
3 year 16.30 19.32
4" year 13.52 15.04
5t year/ MSc 1% year 16.02 5.16
6" year/MSc 2" year 14.81 2.85
Gender (male %) 37.22 11.96
Practical  experience

(worked at least 1 year in 10.1 25.14
health care)

Participating in

student research as 3454 9.66

member of the Scientific
Students’ Associations

Near family member
(parent, sibling, spouse) 36.57 39.96
working in health care

Frequency of reading professional journals

Daily 2.87 5.60
Weekly 21.57 25.25
Monthly or less frequent 53.61 54.88
Never 21.94 14.27
Private computer 98.80 98.24
Access to internet 99.72 99.74
Free internet access 65.56 57.52
Participated in a

teaching course with 23.98 30.08
EBM training

Out of the 1080 medical students, 695 declared that they are reading both
Hungarian and English medical sources, while 120 students were reading medical

resources not only in English and Hungarian, but also in other foreign languages. While
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243 medical students answered that they prefer reading medical literature in Hungarian,
only a small minority, i.e. 22 students declared their preference of reading medical
literature in English.

Students of health sciences. Most of the students of health sciences filling in the
survey questionnaire were participating in BSc education, with diverse specialisations.
BSc specialisations representing at least 1 percent of participants were as follows:
physiotherapists (27.97%), nurses (16.31%), dieticians (10.76%), paramedic officers
(9.51%), health visitors (8.15%), medical diagnostic assistants (4.30%), midwifes
(4.08%), health tourism managers (3.51%), public health supervisors (3.28%),
radiographers (2.38%), recreation and health promotion managers (1.13%). Master
specialisations representing at least 1% of participating students of health sciences were:
nurses (1.59%), physiotherapists (1.25%), teacher of health sciences and health cares
(1.13%) and nutritionists (1.02%).

Out of the 911 students of health sciences filling in the online questionnaire, 274
already participated in an EBM teaching course: 19.4% during the first-year, 26.7%
during the second year, 34.7% during the third year and 38.7% during the fourth year
among BSc students as well as 58.9% of the MSc students. The large majority of these
students, i.e. 94.62% found the course useful for their later work as a health care
professional. The vast majority of non-participants (95.06%) would find a training in
EBM helpful for their later professional work (36.79% with preference during the 1st or
2nd year of education, while 63.24% with preference during the third or fourth year).

Among participating health sciences faculty students, 46.10% answered reading
scientific literature both in the Hungarian and English language, while 45.44% answered
reading scientific literature only in the Hungarian language. A small minority (7.35%) of
students of health sciences reported reading medical resources also in other foreign
languages, while only a very small minority (1.1%) preferred scientific literature in

English.

IV./2.2. Questionnaire characteristics

Of the 1991 questionnaires only 7.8% were filled out by the students on paper; the study
team members converted these questionnaires into electronicversion.
The consistency testing demonstrated good internal consistency for both the skills

questions (Cronbach’s alpha = 0.85) and the knowledge-evaluating part (Cronbach’s
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alpha = 0.89), and acceptable internal consistency for the attitude-evaluating part
(Cronbach’s alpha = 0.71).

IV./2.3. Self-reported skills in EBM

The majority of medical students rated the following skills as average: finding medical
literature, searching in online databases, critical appraisal of papers on clinical research
and identifying patient-relevant clinical questions. Majority of medical students reported
limited experience in critical appraisal of available scientific literature, while ability to
identify knowledge gaps were reported to be poor (Table 6). Only a minority (under 10%
of medical students for all the investigated categories) reported having advanced EBM-
related skills (Table 6).
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Table 6. Responses on a 5-point scale to the question: “How would you rate your skills

in the following areas?”.

Students Students

Poor eI;”QrI;[:gc Average Above Excellent with without
P ; 9 average EBM  EBM
training training
Mean Mean
@ (2) (3) () ) score (SD)score (SD) P
Medical students  _ _
(11 = 1080) n=250 n=821
:;fecraatt'd‘r% professional 5 3700 1g.06% 44.26% 25.83%  6.48% 3.46 (0.89)2.99 (0.94) <0.001
Searching online 51906  16.94% 40.00% 28.89%  8.89% 3.42 (1.01)3.12 (0.98) <0.001
databases

Critical appraisal of a
scientific  publication
reporting findings from
clinical research
Identifying knowledge
gaps in practice (fields
where not  enough
scientific literature is 38.89% 32.31% 20.46% 6.76%  1.57% 2.34(1.08)1.89 (0.95) <0.001
available to answer a

specific clinical

question)

Critical appraisal of

available scientific 16.2%  30.37% 30.56% 19.35%  3.52% 2.94(1.09)2.54 (1.05) <0.001
literature

Identifying patient-

22.96% 31.2%  30.09% 13.33% 2.41% 2.79(1.02)2.29 (1.03) <0.001

relevant clinical 6.02% 16.11% 36.39% 325%  8.98% 3.45(1.01)3.15(1.01) <0.001
guestions

Health sciences faculty students _

(2 911) n=274 n=637
h?eﬁ:ttﬁ]rge professional 5500 14.49% 50.05% 24.81% 6.37% 3.23(0.83)3.09(0.92) 0.06
Searchin online

databasesg 3.40% 11.42% 42.15% 29.97% 13.06% 3.42(0.89)3.36 (1.00) 0.47

Critical appraisal of a
scientific  publication
reporting findings from
clinical research
Identifying knowledge
gaps in practice (fields
where  not  enough
scientific literature is 36.33% 34.80% 22.83% 4.50%  1.54% 2.20(0.95)1.87 (0.93) <0.001
available to answer a

specific clinical

question)

Critical appraisal of

available scientific 13.94% 30.63% 37.32% 15.48%  2.63% 2.84(0.94)2.50 (0.99) <0.001
literature

Identifying patient-

relevant clinical 3.62%  14.82% 38.31% 33.59% 9.66% 3.58 (0.96)3.17 (0.95) <0.001
questions

20.97% 35.13% 33.48% 8.45%  1.98% 2.55(0.97)2.22(0.94) <0.001

Medical students who participated in an EBM course rated all the six items of
their skills in searching and evaluating medical literature significantly better than students
who did not receive training in EBM (Table 6). However, this difference was not as

marked in the subgroup Evidence-based medicine in medical and health sciences
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education of Hungary of first and second year medical students, where such students
participating in an EBM course rated only their skills in critical appraisal of the content
of a scientific publications (p = 0.007) and in identifying knowledge gaps (p = 0.025)
significantly better as compared to student who have not yet participated in such a course.
Among third and fourth year medical students, all the six investigated skills (Table 6)
were evaluated as significantly better in the subgroup of EBM course participants as
compared to non-participants. The same was also true for the subgroup of fifth and sixth
year medical students.

The distribution of answers to certain questions was similar among students of
health sciences to that seen in the case of medical students, with the majority of students
of health sciences rating their skills as average in locating professional literature,
searching in online databases, in critical appraisal of papers on clinical research and in
identifying patient-relevant clinical questions. Students had limited experience in critical
appraisal of available scientific literature and rated their skills in identifying knowledge
gaps as poor (Table 6). With the exception of searching in online databases, students of
health sciences with EBM training had significantly higher ratings than had EBM non-

trained students.
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1V./2.4. Sources and methods of healthcare information retrieval

The percentage distribution of answers to the question “Which source would you rate as
the primary source of healthcare information retrieval?” among medical students who
either participated or not in an EBM course are compared on Fig 1. Medical students not
yet trained in EBM were significantly more likely to choose printed books as the main
source of healthcare information retrieval, while medical students who already
participated in an EBM course choose online journals and professional guidelines to a
significantly higher extent compared to those who did not participate in EBM course.
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Fig 1. The opinion of Hungarian medical students regarding the most important source

of healthcare information retrieval.

Among students of the faculty of health sciences who were trained in EBM choose
printed books to a significantly lower extent (28.8% vs 37.8%; p = 0.01) and professional
guidelines to significantly higher extent (10.2% vs 3.6%; p <0.001) than those students
who did not participate in EBM course. No other significant difference was seen between

the two groups.
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Search engines used for healthcare information retrieval are shown in Table 7.
(Here results were available for 1465 students only, as due to a technical problem not all
students answered the question “Which search engines have you already used for
healthcare information retrieval?” as a multiple choice, but as a single choice question.

Only data from students answering the question as multiple choice were analysed.)
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Table 7. Popularity of different search engines among Hungarian students of medicine

and health sciences faculties.

Medical students (n = 697)

Google 94.12%
Google Scholar 27.12%
Wikipedia 72.45%
Pubmed/ Medline 63.99%
Medscape 22.38%
Cochrane library 5.02%
Health sciences faculty students (n = 768)

Google 90.63%
Google Scholar 20.57%
Wikipedia 52.60%
Pubmed/ Medline 49.35%
Medscape 17.45%
Cochrane library 4.69%

Google was the most popular search engine, followed by Wikipedia and
Pubmed/Medline.

Medscape and especially the Cochrane Library were used by only a minority of
students for the retrieval of scientific literature (Table 7).

When conducting a subgroup analysis comparing EBM trained and non-trained
medical students, we found that Pubmed/Medline (84.0% vs. 57.9%, [EBM trained vs.
EBM nontrained], p<0.001), Medscape (36.2.0% vs. 18.2%, p<0.001), and the Cochrane
Library (12.3% vs. 2.8%, p<0.001) were used to a significantly higher extent for
healthcare information retrieval by EBM trained than non-trained medical students. There
were no significant differences in the use of Google (92.6% vs. 94.6%, p = 0.35), Google
Scholar (30.7% vs. 26.0%, p = 0.27) and Wikipedia (73.8% vs. 68.1%, p = 0.16) between
the EBM trained and non-trained medical students.

Although the use of Pubmed, Medscape and Cochrane Library were generally
lower among students of health sciences than among medical faculty students, subgroup
analysis comparing EBM trained and non-trained health sciences students had
comparable results to those seen in the case of medical students: Pubmed/Medline (62.7%
vs. 43.6%, [EBM trained vs. EBM nontrained], p<0.001), Medscape (25.3.0% vs. 14.0%,
p<0.001), and Google scholar (26.6% vs. 17.9%, p = 0.01) were used to a significantly
higher extent by EBM trained than non-trained health sciences faculty students, while
there were no significant differences in the use of Google (90.6% vs. 90.7%, p = 1.00)
and Wikipedia (51.9% vs. 52.9%, p = 0.81). Among students of thE faculty of health
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sciences, the use of the Cochrane Library did not significantly differ between EBM
trained and non-trained students (6.4% vs. 3.9%, p = 0.14).

IV./2.5. Knowledge of EBM-related terms

There were large differences in the understanding of different EBM-related terms (Table
8). The most known term among medical students was ’sample size’; about two third of
medical students answered that they could explain meaning of the term to others. In
contrast, only 7% of medical students thought that they could explain the meaning of the
term ’intention-totreat analysis’. When evaluating answers as if they were scores on a 5-
point-scale and comparing the range of scores between EBM-trained and non-trained
medical students, we found that those participating in an EBM course rated their
knowledge regarding EBM-related terms to be significantly better than students who did
not receive a training in EBM yet (with p<0.001 for all investigated terms).

We also calculated a mean score based on the 13 scores (listed in Table 4)
evaluating knowledge of individual students and conducted a multifactorial logistic
regression analysis to reveal factors having an influence on better or worse scores (i.e. a
mean score higher or lower than 2.0). Healthcare work experience (OR = 1.59; 95% CI =
1.01-2.52, p = 0.048), conducting student research as member of the Scientific Students’
Associations (OR = 2.02; 95% CI = 1.45- 2.82, p<0.001), upper year university students
(OR =1.65; 95% CI = 1.37-1.98, p<0.001) and participation in an EBM teaching course
(OR =3.32; 95% CI = 2.32-4.76, p<0.001) proved to have a significant positive influence
on the knowledge of EBM related terms among medical students, while gender (OR =
1.22; 95% CI = 0.93-1.61, p = 0.15) and having a close family member working in
healthcare (OR = 0.96; 95% CI = 0.73-1.26, p = 0.75) had no significant effect.

Among students of health sciences, the most known term was ’case study’, while
the least known was ’confidence interval’ (Table 4). Also health sciences faculty students
with EBM training rated their knowledge on most of the EBM-related terms significantly
better than students without EBM training, although there was no significant difference
in the knowledge of trained and non-trained students in case of the terms ’lost to follow-
up’ (p = 0.15) and 'number needed to treat’ (p = 0.05). Upper year university students
(OR =1.47; 95% CIl = 1.05-2.05, p <0.05) and participation in an EBM teaching course
(OR = 1.69; 95% CI = 1.47-1.93, p <0.001) were factors that significantly influenced
EBM-related knowledge.
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Table 8. Self-reported understanding of evidence-based healthcare-related terms among

Hungarian medical and health sciences faculty students.

Do not
Do not
| understand_and Some understand, but un'ders.tand, bUt,I No idea about
I could explain to understandin would like to think, it wouldn’t this
others g understand be helpful to me
to understand
Medical students (n = 1080)
Evidence-based 43.33% 38.98% 15.83% 0.28% 1.57%
medicine
;rr‘]t;;ts'i‘;“'to'treat 6.96% 25.65% 60.65% 3.43% 3.33%
Sample size 65.09% 25.19% 6.94% 0.83% 1.94%
Case study 59.07% 33.61% 4.91% 0.83% 1.57%
Cohort study 30.74% 30.74% 33.70% 2.04% 2.78%
i%‘t)g‘rf\'/gf“ce 33.61% 37.22% 23.80% 3.80% 1.57%
Sctﬁggo”ed clinical 14 4494 37.04% 16.48% 0.74% 1.30%
Lost to follow-up 37.59% 31.67% 26.20% 2.04% 2.50%
Meta-analysis 25.46% 24.44% 43.70% 3.70% 2.69%
NNT (number
needed 14.26% 27.13% 51.94% 3.43% 3.24%
to treat)
Randomisation 53.61% 31.57% 12.50% 1.02% 1.30%
Practical guideline 58.15% 30.74% 9.35% 0.56% 1.20%
Systematic review 28.80% 38.70% 28.89% 1.48% 2.13%
Health sciences faculty students (n = 911)
Evidence-based 39.85% 39.96% 16.47% 1.43% 2.31%
medicine
'a?]ﬁ;ts'i"s”'to'“eat 10.10% 33.04% 48.85% 4.28% 3.73%
Sample size 53.35% 29.09% 11.96% 2.31% 3.29%
Case study 54.77% 31.17% 9.11% 1.65% 3.29%
Cohort study 16.90% 27.11% 47.31% 3.29% 5.38%
ﬁl‘t’g‘rf\'/gfnce 8.89% 21.62% 57.08% 6.59% 5.82%
gﬁggo”ed clinicali 37 994 38.97% 23.82% 2.31% 2.96%
Lost to follow-up 44.24% 28.76% 22.50% 1.98% 2.52%
Meta-analysis 18.66% 24.70% 48.74% 3.62% 4.28%
r'?'egge it Err‘;art‘;ber 9.44% 21.41% 58.84% 4.61% 5.71%
Randomisation 41.93% 32.27% 21.41% 1.76% 2.63%
Practical guideline 54.34% 33.26% 9.22% 1.32% 1.87%
Systematic review, 33.59% 39.30% 21.30% 2.85% 2.96%
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IV./2.6 Attitudes towards using EBM in health care practice

All medical students agreed that EBM is important for the practical work of physicians

and wished to improve their skills in applying EBM (Table 9). However, students trained

in EBM were more likely to answer “strongly agree” instead of “agree”, which resulted

in significant difference between the EBM-trained and non-trained groups in the 8 out of

11 parameters compared (Table 9).

Table 9. Response frequency and means of ratings to the question: “On a scale ranging

from ‘strongly disagree’ to ‘strongly agree’ how would you rate your opinion about the

following statements?” among Hungarian medical students (n = 1080).

Students with .
Strongly B Neutra /G Strongly EBM Studenttsr;\inr:?nout S
disagree 9 | g agree training (n= 82%
(n = 259) "
1) () (3) (4) (5) mea(r;lgz;mge mean range (SD) p
Evidence based medicine (EBM) is| 12.87
important for the practical work ofi 0.56% 0.83% - 145.00% | 40.74% 4.50 (0.68) 4.17 (0.75) <0.001
%

physicians
During my studies, | would like to!
improve my skills in applying EBM: ) 50, 1 gagq 116761 4g 35041 307806 | 4.31(0.76) 408(072)  1<0.001
during my practical work as a! %
medical professional
EBM s important for patients 01 »q0, | 7405 11454499105 34540 | 4.42(0.67) 410(0.71)  <0.001
receive the optimal treatment %
EBM facilitates decisions abouti a9, | 7405 114351 4g06 | 36.48% | 4.46(0.69) 411(072)  i0.001
individual patient’s care %
EBM considers the personal expertise; , 7a0, 1 16 430, (43801 26 3006 | 86106 | 3.18 (1.06) 3.20 (0.89) 0.83
of physicians %
EBM considers  views  and 24.07
preferences of patients regarding;: 4.07% : 23.43% % 22.04%: 6.39% 2.94 (1.08) 3.06 (0.88) 0.07
their own therapy
Itis important to incorporate researchi o 5a0, | () 1904 56506/ 42.87% | 51.02% | 4.53 (0.63) 4.42 (0.64) 0.01
results into healthcare practice
All types of studies are of equal value! 19.07% | 53.61% 19.26 7.13% 0.93% 2.00 (0.90 2.23(0.83 <0.001

yp q %
EBM means an unrealistic burden to; 1213
health care professionals in the daily; 7.96% i 42.13% % 6.94% 0.83% 2.41 (0.88) 2.53(0.74) 0.01
routine patient care
Textbooks are the most optimal
source of information, WheN & 5740 |99 5604 138 706 25.74% | 259% | 2.84 (0.93) 2.98 (0.88) 0.06
question regarding the care off
patients should be answered
As a future healthcare practitioner, Il o 3700 | 9305 | 506 |30.93% | 62.78% | 4.66 (0.56) 451 (0.70) 0.01

find life-long learning as vital

The degrees of agreement with the statements that “EBM is important for patients

to receive the optimal treatment” and that “EBM facilitates decisions about individual

patient’s care” were also significantly higher in the EBM-trained medical student group
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than in those without EBM training. The majority of medical students were unable to
decide whether EBM considers also the personal expertise of physicians as well as the
views and preferences of patients regarding their own therapy; in this context there were
no differences between EBM-trained and non-trained medical students. Medical students
were also unsure whether textbooks are the most optimal source of information when
questions regarding the care of individual patients should be answered (Table 9). Life-
long learning was seen as very important in both groups, but scores representing the
strength of agreement were significantly higher among EBM trained medical students
(Table 9). Among students of health sciences there were 6 out of 11 statements with
significant difference between the opinion of EBM-trained and non-trained students
(Table 9).
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V. DISCUSSION

V./1. Dietary Energy and Nutrient Intake of Healthy Pre-School Children in
Hungary

Our study showed that in Hungarian preschool children, sugar, protein, fat,
cholesterol, sodium, potassium and phosphorus intakes were, in general, high, whereas
intakes of calcium, vitamin D, pantothenic acid and folic acid were low. Water
consumption was not satisfying in either of the age groups. Moreover, among the 2.5- to
4-year-old children, every third child had an excessive intake of energy according to the
recommendations of either HRDA or EFSA.

The importance of dietary intervention programs for preschool children to
influence theirs food choice at an early age in order to prevent several childhood and
adulthood health problems is evident. In Hungary, kindergartens provide pre-school
education and full day care for children aged 2.5 to 6 years as part of the public education
system. Kindergarten education and care is free in all public institutions; moreover, at the
time of this survey, approximately one third of the Hungarian 3- to 6-year-old children
received meals in kindergarten for free (parents only have to pay for the meals if their
income is above a certain level). Children consumed not only one hot meal (lunch) in the
childcare institution but also two other cold meals (one in the morning hours and one in
the afternoon). This means that the foods and beverages consumed in the kindergarten are
core parts of the children’s diets.

All the kindergartens included into the present study were maintained within the
Hungarian public education system, i.e., privately-owned kindergartens offering various
special services for an extra fee were not included. Since in public kindergartens, both the
admission criteria of the children and the fees to be covered by the families are regulated
on a nation-wide basis, it can be assumed with good reason that the socio-economical
backgrounds of the families in the present study were evenly distributed and
representative for the 2.5- to 6-year-old urban pediatric population in Hungary.

The energy intake data seen in our dietary survey indicate that a positive energy
balance is already present in a considerable percentage of kindergarten-aged children in
Hungary. Worldwide, over 200 million children (one in three children under five) are
either undernourished or overweight. The proportion of overweight children (5 to 19
years old) rose from one in ten to almost one in five in roughly one generation’s time

between 2000 and 2016 [34]. This also underlines the importance of the early start of

34



dietary intervention programs to prevent obesity. In Hungary, the public kindergarten
system may offer an excellent place for carrying out obesity prevention programs.

Adequate protein and essential amino acid intakes are important for normal child
growth and development; however, a high protein intake has no known benefit but carries
an additional possible risk of obesity development. The background of this phenomenon
might be explained by the “Early Protein Hypothesis”: excessive intakes of protein
stimulates the secretion of insulin and insulin-like growth factor I (IGF-1) and increases
the plasma concentration of insulin-releasing amino acids [35]. The high protein intakes
observed in the present study may contribute to susceptibility for overweight and obesity.

Long periods of adequate Ca intake in childhood increase bone mineral density
(BMD) and reduce osteopenia risk [36]. Both in the present Hungarian dietary
questionnaire study and in a similar study among 6-year-old Polish children, intakes of
calcium did not reach the recommended level, and inadequate intakes of vitamin D and
potassium with excessive intakes of sodium were observed [37]. The observation that a
dietary pattern characterized by a relatively high consumption of dairy products and
whole grains with cheese and eggs is positively associated with childhood higher bone
mineral density [38] might offer the possibility of dietary intervention.

Studies indicated that the early introduction to starchy table foods resulted in an
increased affinity for the taste of salt at the preschool age [39]. Sugar-sweetened beverage
consumption was described to be positively associated with salt intake; each additional 1
g/day salt intake was associated with 17 g/day sugar-sweetened beverage consumption in
a study [40]. Consequently, reducing the salt intake might have a preventive role in both
later hypertension and childhood obesity.

Although in our investigation, the energy percentage derived from protein, fat and
carbohydrates were in their normal ranges, the energy percentage of added sugar was one
to two percent higher than recommended. A high intake of sugar-added beverages is
associated with an increased risk of overweight and obesity [41-43]. Furthermore, it might
result in higher diastolic blood pressure and elevated triglycerides levels and elevated
cardiovascular risks later in life [44].

Excessive salt intake causes extracellular volume increase, resulting in an
elevation of blood pressure [45].

The uppermost recommended daily intake of sodium is 0.5 g for 1- to 3-year-old
childrenand 0.7 g for 4- to 6-year-old children (according to HRDA). The current intakes

of sodium in the present study were three to five times higher than the Hungarian
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recommended daily sodium intake for preschool children. The Public Catering Act-
EMMI (Ministry of Human Capacities) Decree 37/2014. (1V.30) [46] maximized the
quantity of added salt and decreased it to 2.5 times lower than before. This regulation
(“Canteen reform”) has been mandatory for kindergartens, primary and secondary
schools, in-patient care and any other public catering in Hungary since September 2015.
During implementation, it is important to keep in mind that most of the sodium originates
from processed foodstuffs, not mainly from table salting.

Excessive refined sugar and sodium intake and suboptimal calcium were
described not only in other Hungarian cross-sectional surveys involving children from
other age groups [47, 48] but also in other countries [36, 37] involving children from the
age groups investigated in our study. This also underlines the extent of the problem and
strengthens the importance of the early healthy-eating interventions among the
kindergarten and preschool children.

Dietary fiber has vital role in providing optimal growth conditions for a healthy
gut microbiota. Diets high in fibre- specifically from cereal or vegetable sources and rich
in insoluble type fibre- are significantly associated with lower risk of coronary heart
disease and cardiovascular disease and reflect recommendations to increase intake. [49]
Dietary fiber has many benefits and physiological effects: reduced cardiovascular disease
risk, reduced risk of colorectal and breast cancers, improved body mass index, reduced
type two diabetes risk ,interfering with fat and cholesterol absorption, improved fecal
bulk, reduced postprandial glucose concentrations, and altering bacteria populations in
the gut microbiome. Among children, satisfaying dietary intake lowering the risk of
developing diabetes, heart disease, obesity and constipation [50].

Constipation is defined in pediatrics as a fecal retention, a delay in or resistance
to evacuate. According to definition, there are two or fewer bowel movements per week
associated with pain during bowel movement. A vicious cycle is created because of the
fear of/ refusal to evacuate, the greater the stool retention, which will dry out and increase
in volume, thus causing more discomfort. Functional constipation is, when the pediatric
patient has no intestinal or extraintestinal disorder which to constipation leads.
Worldwide, the prevalence of constipation ranges from 3% to 29.6%. Frequently
observed in the pediatric age group. Constipation is the main complaint in 3— 5% of
consultations with pediatricians and in 25% of consultations with pediatric
gastroenterologists. A low dietary fiber intake has been considered a risk factor for the

development of functional constipation. The increase in fiber consumption is an important
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factor in prevention and treatment. [51] According to the European Society for Pediatric
Gastroenterology, Hepatology and Nutrition (ESPGHAN) guideline, a balanced diet,
normal fluid intake is recommended for children with functional constipation. To support
the routine use of fiber supplementation is not provided because there is still no clear
evidence. To ensure and achieve the benefits of different dietary fibers, children should
consume a variety of fibers from fruits, vegetables, legumes, seeds, nuts and cereal grains.
[52] Our study showed us, that 9% of the 2.5-4 years old and 22% of the 4-6 years old
participating children had a low intake of dietary fiber in 2016. Furthermore, daily fluid
intake was low for every second 2.5-4 years old and for 68% of the 4-6 years old children
It is a warning sign, because low fluid and dietary fiber intake together can lead to further
health problems.

Our present study has some limitations. Some of the data originated from the
kindergarten teachers, who completed the filling out of the questionnaires in addition to
their other work duties, which could have resulted in inaccuracies in data intake and later
during the evaluation. The dietary data included nutrient intake estimates from foods
(both naturally present and fortified) and drinks only and excluded nutrient intake
estimates contributed by eventual dietary supplements. The differences in the results of
the two studies may be due to the larger sample size in 2016.

Children acquire dietary habits during early life. It should be, therefore, a high
priority to provide evidence-based and parent-focused practical support for parents and
emphasize the importance of healthy eating among the staff members of kindergarten
kitchens [53]. Inappropriate diets and eating habits in childhood lead to an increasing
number of overweight and obese children and adolescents, although there is an increasing
awareness of the adverse effects of non-communicable diseases. In Hungary, the obesity
rate is high; among children, it is 40 percent, and among adolescents, it is 32 percent [54].
Family and public catering systems (e.g., preschool, school) have a predominant place in
the formation of nutritional behavior. There are several risk behaviors, e.g., elevated
energy and fat intake, the overconsumption of simple carbohydrates, excess salt intake,
low vegetable and fruit consumption, low calcium intake and the consumption of
sugarsweetened beverages among kindergarten and school children. The objective is
reducing the prevalence of obesity and non-communicable diseases, making the healthier

option the easier option.
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V./2. Self-reported attitudes, knowledge and skills of using evidence-based medicine

among students of medicine and health sciences in Hungary

The present study attempted to provide an overall picture about the extent to which
concepts of EBM are incorporated into medical and health sciences education in Hungary
and to answer the question whether evidence-based education in the present form is
effective enough to improve skills and knowledge and build a generally positive attitude
towards EBM among students.

In the international scientific literature several studies are available that assess the
attitudes, knowledge and skills of medical and healthcare professionals [29, 55-61], and
describe generally positive attitudes, however with skills of very different level in using
EBM in practice. Moreover, in countries, where EBM courses are already incorporated
into the curriculum, surveys have assessed the attitudes, knowledge and skills of both
educators [28] and educated students [62-65]. These studies consistently reported positive
attitudes toward EBM among undergraduate students participating in EBM education.

The uniqueness of our study is that it compares attitudes, knowledge and skills of
students who participated in an EBM training course and those who are not EBM course
attendees studying in the same institutions and faculties. Therefore we think, that our
findings may also be adaptable and useful to countries where, as in Hungary, only a part
of students receive focused EBM education or where EBM concepts are just in progress
to be introduced into curriculum.

In the present study, the attitude towards EBM was generally positive among both
medical and health sciences students; however, only a small minority of students rated
their EBM related skills as advanced, and there were large differences in the
understanding of different EBM-related terms. General terms, like ’evidence-based
medicine’ or ’sample size’ were better understood than more specific terms, like
“intention-to-treat analysis’, ’confidence interval’ or ’number needed to treat’. This
difference might be related simply to the fact that general terms are more likely to appear
also during the education of subjects other than EBM. These results suggests that a list of
EBM-related terms which is constructed at faculty level, handed out and recommended
for medical and health sciences faculty students during their studies might improve the
transmission of EBM-related knowledge.

Importance of targeted EBM training is strongly underpinned in our study by the

results on sources and methods used by students for scientific information retrieval. Of
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course, for a large majority of university students printed books represent the most
important source of information. However, EBM training seems to be an important tool
to educate students of the importance of using up-to-date scientific information (e.g. those
published in online journals) for supporting healthcare decisions. The significant
difference in the use of PubMed/Medline and the more than fourfold difference in the use
of the Cochrane Library seen in this study in medical students who participated in EBM
courses as compared to those who did not highligh the importance of teaching how to use
these data retrieval systems for medical decision making.

Among both medical and health sciences faculty students, upper year students and
participating in research activities were important factors contributing to EBM-related
knowledge. Because the percent of EBM-trained student was also increasing in parallel
with the number of years of studies, this observation might underpin further the important
role of incorporating EBM education into other courses besides targeted EBM training.

Students of health sciences were generally characterised by more self-confidence,
especially when self-evaluating their EBM-related skills. However, differences between
EBM-trained and EBM non-trained students from the faculty of health sciences were less
pronounced than in the case of medical students. These slight differences between
students of medicine and health sciences might not necessarily reflect the lower
effectiveness of EBM training among students of health scientific, but might rather
indicate that the number of non-EBM-trained students overestimating their knowledge
was higher in our sample among students of the faculties of health sciences.

It is interesting that the large majority of medical students were neutral regarding
the statements ’EBM considers the personal expertise of physicians’ and ’EBM considers
views and preferences of patients’ with no significant differences between EBM-trained
and non-trained students. This observation indicates that medical students, at least in
Hungary, are unsure about the way how EBM should be implemented in the daily
practice. There is considerable potential for improvements to move away from “cookbook
medicine” towards a sciencebased, but individualised medicine that involve both
professional expertise and individual patient factors.

Although attempts were made to maximize the rate of filling out the questionnaire
by a representative number of students by sending out invitations and reminders to
participate several times, the participation rate from different universities does not fit the
proportion of the students studying there. Consequently, students with more active

attitudes towards scientific or public life might be overrepresented in the sample.
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Moreover, first and second year students were more eager to participate in the survey,
therefore their opinion might be overrepresented against the opinion of students from
upper university years. We cannot fully exclude response bias and should be cautious
with self-reported information [66].

In the present survey we have not asked detailed information about the
characteristics (e.g. hours, content) of the EBM course attended by the students.
Additionally, the possible differences in EBM education among faculties and
specialisations were not studied and their impact were not analysed.

During the university studies there is a unique opportunity to form attitudes of
future healthcare providers and to pass over EBM-related knowledge, however in our
findings, i.e. attitudes, knowledge and skills of undergraduate medical and health sciences
faculty students do not necessarily reflect the real use these students will make of EBM
later as a health professional.
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V1. NOVEL FINDINGS AND PRACTICAL APPLICATIONS

V1./1. Dietary Energy and Nutrient Intake of Healthy Pre-School Children in Hungary

1.

10.

11.

12.

Sodium and refined sugar intake, which are known risk factors of obesity and
hypertension, should be better controlled already in kindergarten children.

Increased consumption of dairy products might be advised to increase the calcium
intakes.

The average daily intake of vitamin D proved to be insufficient for every preschool child
in our present study in Hungary.

Phosphorus intake was high in half of the children in both age groups.

Pantothenic acid intake was low in every fifth 4-6 years old children.

Folic acid intake was low in 20% of the 2.5-4 years old children, and low in 40% of the
4-6 years old children.

Dietary fiber consumption was satisfying in three quarters of the children in both age
groups, and was low in over 20% of the 4-6 years old children.

The daily fluid intake was low in 44% of the 2.5-4 years old children and low in 68%
among the 4-6 years old children.

While the total energy and carbohydrate intakes were appropriate among 2.5- to 4-year-
old preschool children, every third child had an excessive intake of energy. Morover,
protein, fat and cholesterol intakes were, in general, also high.

Sodium intake was enormously high, while potassium intake also exceeded the
recommended value in both studies. Consequently, the sodium/potassium ratio was
rather unfavorable in the present study.

Children acquire dietary habits during early life. It should be, therefore, a high priority
to provide evidence-based and parent-focused practical support for parents and
emphasize the importance of healthy eating among the staff members of kindergartens.
Evidence-based nutritional interventions targeting Hungarian preschool children should
be focused on the promotion of increased intake of fruits, vegetables and plain water.
Furthermore, decrease in saturated fat and added sugar intakes are also should be

recommended.
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VI1./2. Self-reported attitudes, knowledge and skills of using evidence-based medicine
among students of medicine and health sciences in Hungary

1. The present study demonstrated that substantial proportion of students of the medical
and health sciences faculties would like to acquire EBM-related knowledge and skills
during their university studies.

2. Although the attitude towards EBM is generally positive, only a small minority of
students rated their EBM-related skills as advanced in the present survey.

3. There were large differences in the understanding of different EBM-related terms. These
results suggest that a list of EBM-related terms which is constructed at faculty level,
handed out and recommended for medical and health sciences faculty students during
their studies might improve the transmission of EBM-related knowledge.

4. Self-reported EBM-related knowledge and skills are higher among students who already
received an EBM-training, an observation which underlines the importance of targeted
EBM education in both medical and health sciences education.

5. EBM training seems to be an important tool to educate students of the importance of
using up-to-date scientific information for supporting healthcare decisions.

6. Our observation indicates that medical students, at least in Hungary, are unsure about
the way how EBM should be implemented in the daily practice. There is considerable
potential for improvements to move away from “cookbook medicine” towards a
sciencebased, but individualised medicine that involve both professional expertise and
individual patient factors.

7. During the university studies there is a unique opportunity to form attitudes of future
healthcare providers and to pass over EBM-related knowledge.

8. Targeted EBM training seems to be more effective following the second education year,
when medical students have already acquired basic knowledge in medicine. Increased
EBM-related knowledge and skills among higher year medical students highlight the
importance of integrating EBM concepts also into other courses of the basic, preclinical

and clinical modules.
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Prebiotikus oligoszacharidok keverékének a hatasa a fert6zo
meghbetegedések gyakorisagara 3-6 éves gyermekekben

kettdsen vak, randomizalt placebo-kontrolldit) vizsgalat

Kedves Sziilok!

A Pécsi Tudomanyegyetem Gyermekgyogyaszati Klinikaja 3 évvel ezelétt 250 pécsi
ovodas gyermek részveételével vizsgalta a prebiotikumok hatasossagat a fertozo
megbetegedések megeldzésében.

A vizsgalat eredményei alapjan a prebiotikumot fogyaszté ovodas
gyermekeknél ritkabban fordulnak el6 lazas megbetegedések.

Az igéretes eredmények igazoldsara most a vizsgalat megismétiését
tervezzik 1000 dvodas gyermek részvételével.

A vizsgalat 2016 szeptemberében indul. A vizsgalat, csakugy, mint korabban a
pécsi Gyermekgyogyaszati Klinika koordinalasaval, az dvodakban zajlik majd,
szakképzett kollégaink segitségével.

A prebiotikumok elelmi rostok, olyan emészthetetlen szénhidratok, amelyek
jotékonyan befolyasoljak a vastagbélben talalhato, probiotikus hatasu baktériumok
(Bifidus, Lactobacillus) névekedését, és gatoljak a betegséget okozé baktériumok
megtelepedését.

Ha felkeltettik érdekiddését, keresse kérdéseivel a vizsgalatot
koordinalo kollégandt az alabbi elérhetdségeken.
Jelentkezni lehet mar most, vagy szeptemberben, az 6vodaban.

& Q Mendl Edina
Tel.: +36 (72) 535-944
Mobil.: +36 (30) 878-37-85
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Appendix A2: Information consent for the parents
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.Prebiotikus oligoszacharidok keverékének a hatasa a fertozo megbetegedések
gyvakorisagara 3-6 éves gvermekekben: kettosen vak, randomizalt (placebo-kontrollalt)

vizsgalat™

Kedves Sziilok/Gondviselok!

Ez iton szeretnénk Onoket felkémi a Pécsi Tudomanyegyetem. Klinikai Kézpont.
Gyermekgyogyaszati Klinika altal szervezett orvostudomanyi kutatasban valo részvételre.

A kutatas célja

A taplalkozastudomanyi vizsgalat soran a prebiotikumok (inulin és oligofruktéz) hatasat
szeretnénk megvizsgalni a fertozéses megbetegedések gyakorisagara, illetve szerepiket a
fertozések megelozésében. 3-6 éves ovodas gyermekek korében. A vizsgalat soran a
prebiotikumok hatasait egy placebot szedd kontroll csoport eredményeivel hasonlitjuk dssze.
A vizsgalat célja. hogy pontosabban megismerjik az inulin és az oligofruktoz
immunrendszerre és az egészségiigyl allapotra kifejtett hatasait.

Mik azok a prebiotikumok?

A prebiotikumok (mint az inulin és az oligofruktoz) emészthetetlen szénhidratok
(ballasztanyagok). melyek a vastagbélben elGsegitik a probiotikus hatast (jotékony)
baktériumok (Bifidus, Lactobacillus) ndvekedését. Egyidejileg gatoljak a patogén (betegséget
eloidézo) baktériumok megtelepedését.

Az anyatejben a prebiotikus hatasi szénhidratok nagy koncentracidban vannak jelen ez
bizonyitottan kiemelt szerepet jatszik az anyatej fertozéseket megelozd hatasaban. (Ennek
ismeretében terjedtek el az elmult évtizedekben a prebiotikum tartalmu anyatejpotlo és kdvetd
tapszerek.)

Nem csak csecsemokben, hanem felnottekben lefolytatott vizsgalatok is alatamasztjak. hogy a
prebiotikumokdal torténd étrendi kiegészités hatasara javul a széklet mindsége. ritkabb a
székrekedés. Emellett kutatok a gyomor-bélrendszeri gyulladasos megbetegedések és az
atopias borgyulladas csokkent rizikojardl szamoltak be a prebiotikummal torténd étrendi
kiegészités hatasaként. Mas human vizsgalatok eredményer arra utalnak, hogy a
prebiotikumok jotékonyan befolyasoljak az immunrendszer mikodését és elosegitik az
asvanyi anyagok taplalékbol torténo felvételét, igy pl. hozzajarulnak a csontok egészségéhez.

H-7623 Pécs, JozsefA.u. 7.  H-7602 Pécs, Pf.: 99.
Telefon: 06-72-535-944 Fax: 06-72-535-971
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Harom évvel ezelott. a mostanival azonos sszetételii prebiotikus étrendi kiegészitovel. pécst
ovodas gyermekek korében folytattunk le egy vizsgalatot, ahol a prebiotikumot szedo
gvermekekben a lazas megbetegedések alacsonyabb elofordulasi gyakorisagat észleltik. Jelen
vizsgalat célja ezen igéretes eredmények 1gazolasa.

A vizsgalat menete
A vizsgalatba 1000 ovodas gyermek bevonasat tervezziik. 5 magyar varosban.

Amennyiben beleegyeznek gyermekiik részvételébe, és a gyermek megfelel a bevalasztasi
kritériumoknak. véletlenszerlien osztjuk be (randomizacio) a prebiotikumot vagy a placebot
(maltodextrint) szedo csoportba. A prebiotikumot vagy a placebot szedd csoportba valo
keriilés esélye azonos valdsziniiségli. Az étrendi kiegészitot hat honapon keresztil. naponta
egy alkalommal kell majd a gyermeknek adni.

A vizsgilatban étrendi kiegészitoként hasznalt Orafti® inulin/oligofruito: hivatalosan
élelmiszermek mindsil, amit pl. bébiétel készitéséhez hasznalnak.

A placeboul szolgald maltodextrin keményitobol eldallitott szénhidratok keveréke. Egy
élelmiszer. amit szamos termék (pl. bébiételek. bioételek. édességek) tartalmaz.

Az alabbi dbra mmtatja be a vizsgalat menetét.

Vizsgalal idépontja: 2016 szeptember- 2017 aprilis

Gyormekek
bevonasa a
vizsgatatha

Intervencio: 6 hénap

Vizsgalati napok: 1. 5 > - 5.

. :fl‘z%?‘l'at eloi - Tameag da

« Testtimeg és 2.-3.4 vizsgalati napokon: ::::l:.ﬂuug
testmagassag . 2
mérése + Vizsghlati Naplé {mindket Szekletminta oyljtes

« Csoportba filzet) és , Kérdoiv a Mazi bl IA: WOL%O H M;; .
sorolés gyermekorvos részére’ ¢, dészakra vonatkoz:

- Székletminta kerdivek leadasa leh;fn Napl‘o ;
gyujtes + Az Uj Vizsgalatl Naplo és az (': “t:t hho:H ) és

+ Vizsgalati Naplo étrendi kiegeszits kiosztasa nKeérdsiv a Hazi
és dtrend| g‘ycn'nol'(orvo?
kiegészite részére” c. kerddivek
kiosztica leadaza
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A vizsgilat 6 honapja soran 5 alkalommal (6 hetente) fog Onnel
kutatdcsoportunk valamely tagja személyesen kapcsolatba lépni. Természetesen kérdés vagy
probléma esetén, a vizsgalat folyaman barmikor keresheti munkatarsainkat.

Az 1. vizsgalafi napon megmérjik a gyermek testtdmegét és testmagassagat. adatokat
gyijtink a gyermek egészségi allapotara vonatkozoan. valamint székletmintat kériink. Ezzel
egyidejileg megkapjak az elso 6 hétre elegendd étrendi kiegészitot és egy vizsgalati naplot.

A vizsgalati naplé a gvermek egészségére. az étkezésére, az étrendi kiegészitd
elfogyasztasira és a széklet mindségére vonatkozd kérdéseket tartalmaz. Kérjilk. a naplét
minden nap toltse ki, hogy minél pontosabb adatokat kaphassunk!

6 hetente szerveziink egy vizsgalati napot az Ovodaban, ennek keretében megkapjik a
kovetkezo 6 hétre elegendd étrendi kiegészitot, ill. a kovetkezd naplot. Kérjik, ezekre az
alkalmakra a kitdltott Vizsgalati Naplot hozza magaval!

Szeretnénk a gyermekénél lezajldo fertozd megbetegedésekrol minél részletesebben
tajékozodni. Ha felkeresi orvosat. kérjik. minden esetben vigye magaval és toltesse ki vele a
Kérdoiv a hazi gyermekorvos részére” cimi adatlapot. Kérjik. ezeket a hazi
gvermekorvos altal kitdltott adatlapokat aztan Orizze meg és a Vizsgalati Naploval egyiitt
hozza el nekiink az dvodaba.

Az 5. (utolsd) vizsgalati napon ismét megmeérjiik gyermeke testtomegét €s testmagassagat és
ujabb székletmintat gyijtink.

A vizsgalatban valo részvétel feltétele

A kutatas csak akkor lehet eredményes. ha a résztvevok betartjak a protokoll eldirasait. Ezért
a kovetkezo esetekben a kutatocsoport tagjai donthetnek a gyermek vizsgalatbol valo kizarasa
mellett:

- Haa gyermek tartosan nem szedi az étrendi kiegészitot

- Haa gyermek az eloirasoktol eltérd modon szedi az étrend: kiegészitot

- A kérdoivek hianyos (> 30%) kitdltése

- Varatlanul fellépd események. melyek potencidlisan befolyissal lehetnek a vizsgalati

eredményekre

Az énendi kiegészito szedésére vonatkozo utmutatasok

Kérjiik, ne valtoztasson gyermeke megszokott étrendjén! Vilasszon egy Ondknek kedvezd
1dopontot a nap folyaman (pl. reggeli. vagy mieldtt a gyermeke ovodaba indul, vagy vacsora
ideje) és lehetdség szerint mindig ugyanabban az idopontban adja gyermekének az étrendi
kiegészitot. Az étrendi kiegészitd por formatumu. ezért akar egy kevés italba (pl. viz, tea. tej.
gviimdleslé) vagy a gyermek ételébe is belekeverheto.

Fontos. hogy gyermeke a teljes mennyiséget elfogyassza, kozvetleniil az elkészitést kovetoen.

Szeretnénk kérni, hogy mas, prebiotikumot vagy probiotikumot tartalmazo étrendi kiegészitot
NE adjon gyermekének a vizsgalati iddszakban!

H-7623 Pécs, JozsefA.u. 7.  H-7602 Pécs, Pf.: 99.
Telefon: 06-72-535-944 Fax: 06-72-535-971
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A Vizsgalati Naplo kitoltésére vonatkozo utmutatasok

A vizsgalati Naplo két részbol all: az egyik fuzetben a gyvermek egészségére vonatkozo
kérdéseket talal. Kérjiik. minden nap tltse ki ezt a kérdoivet (javasoljuk az étrendi kiegészitd
adasaval azonos idopontban torténo kitoltést). Ha gyvermeke egészséges. minddssze egy
kérdést kell megvalaszolnia. Ha gyermeke beteg. kérjiik. részletesen adja meg a gyermek
tiineteit és panaszait és értékelje ezek silyossagat. Kérjilk. a betegség minden napjan legalabb
egy alkalommal mérje meg a gyermeke testhomeérsékletét is!

A masik fizetben taldlja az étrendre, az étrendi kiegészito elfogyasztisiara és a széklet
minoségére vonatkozo kérdéseket. A vizsgalat bizonyos heteiben tobb, mas heteken kevesebb
informacidra van szikségink. Kérjiik. mindig valaszolja meg az adott héthez tartozo dsszes
kérdést.

A vizsgalatban valo részvétel varhato haszna és esetleges kockazata

A vizsgalati készitmény inulint és oligofroktozt tartalmaz. melyek a taplalékok és taplalék
alkotdelemek kozé tartoznak.

Csecsemoknél igazoltan az alabbi kedvezd hatasokat eredményezik:

- Ritkabban fordulnak el hasmenéssel. hanyassal és lazzal jaré megbetegedéses epizodok.
tovabba ritkabban valik sziikségessé antibiotikum adasa (léguti) fertozések kapcsan azon
4-24 honapos csecsemdknél és kisdedeknél. akik rendszeresen fogyasztanak prebiotikus
szénhidratokat

- Egy korabbi, 3-6 éves gyermekekben lefolytatott vizsgalatunk soran szignifikansan
kevesebb lazas megbetegedést észleltiink a prebiotikumot szedd gyermekekben. Jelen
vizsgalat célja ezen igéretes eredmények igazolasa.

Azonban nem tudjuk garantalni a fent leirt kedvezo hatasok bekovetkezését gyermekénél.

Ugyanigy. mint mas ballasztanyagban gazdag élelmiszer (pl. hiuvelyesek vagy kaposzta)
fogyasztasa. az inulin/oligofruktoz fogyasztasa is okozhat enyhe puffadast. Mas mellékhatas
NEM ismert.

Adatok kezelése, adatvédelem

A vizsgalat a Magyarorszagon hatdlyos. az informacios Onrendelkezési jogrol és az
informacioszabadsagrol szolo 2011. évi CXIIL toérvény, és az egészségigyl és a hozzajuk
kapcsolodo személyes adatok kezelésérol és védelmérdl szolo 1997. évi XLVIL torvény
(tovabbiakban adatvédelmi torvények) betartasaval torténik.

A vizsgalat soran gyermeke kodszamot kap, személyes adatait és vizsgalati eredmeényeit
titkosan kezeljilk és mas célra nem hasznaljuk fel. A vizsgalatok elemzésekor gyermeke neve
helyett csak kodszam szerepel, igy személye nem azonosithato. A vizsgalat soran kapott
adatokat részben kilfoldon elemzik. de gyermeke személyét nem azonosithatjak. adatai csak
kodszam szerint szerepelnek majd.

A személyes adatok kezeléséért dr. Lohner Szimonetta és prof. dr. Decsi Tamas a felelos.

Azt hogy On az adatainak az ismertetett modon torténd kezeléséhez hozzajarul, a Beleegyezd
Nyilatkozat alairasaval igazolja.

H-7623 Pécs, Jozsef A.u. 7.  H-7602 Pécs, Pf.: 99.
Telefon: 06-72-535-944 Fax: 06-72-535-971
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Kilépés a vizsgalatbol

A vizsgalatban valo részvétel Onkéntes és barmikor megszakithato. Az alkalmazott
egészségiigyl szolgdltatas mindségét semmilyen formaban nem érinti, sem a részvételbe valo
beleegyezés, sem ennek visszautasitisa. A beleegyezés Onkéntes és befolyastol mentes,
barmikor vissza lehet vonni akar széban, akar irasban, minden indoklas nélkiil, anélkil, hogy
ebbol a résztvevonek barmilyen hatranya szarmazna.

Koltségtérites

A vizsgalat: készitményt (étrendi kiegészitot) téritésmentesen biztositjuk gyermeke szamara.
Magaért a vizsgalatban valo részvételért nem jar honorarum. A vizsgalatban részt vevo
gyermekek azonos értékben (10.000 Ft) ajandékot kapnak a vizsgilat végén Ezen kiviil a
vizsgalatban részt vevd oOvodaknak jatékokkal konyvekkel vagy mas az Ovodaban
felhasznalasra keriilo ajandékkal koszonjilk meg a részvételt.

Biztositas

Bar a vizsgalattal kapcsolatosan semmilyen komplikaciéra nem szamitunk, a vizsgalatban
részt vevd Osszes gyermek biztositva van (A biztositais neve: HDI Versicherung AG
Magyarorszagi Fioktelepe, cime: 1074 Budapest. Dohany u. 12.-14.. kapcsolattartoja:
Bleicher Ildiko; ildiko.bleicher@hdi hu; telefonszama:+36(1)2482820). Kérjik. amennyiben
ugy gondolja, hogy a gyermek panaszai a vizsgalatban valo részvétellel osszefliggésbe
hozhatdak, haladéktalanul értesitse a vizsgalat vezetojét!

Etikai engedély

A vizsgilatot az Egészségiigyi Tudomanyos Tanics Tudomanyos és Kutatasetikai Bizottsaga
(ETT TUKEB) szakhatosagi allasfoglalasa alapjan az Orszagos Tisztifoorvosi Hivatal
engedélyezte.

Mendl Edina
Tel.- +36 (72) 535944
Mobil - +36 (30) 878 3785

. ‘ @ E-mail: mendl edina@pte hu

Barmilyen tovabbi kérdés esetén forduljon hozzank bizalommal!

\‘ b g A pécsi team koordinatora és elsodleges kapcsolattarto:

A vizsgalat vezetdi:

Prof. Dr. Decsi Tamas Dr. Lohner Szimonetta Ivett

decsi.tamas@pte hu lohner szimonetta@pte.hu

tel: +36 (72) 533-105 tel.: +36 (30) 250 1463

a gyermekgyogyaszat professzora, orvos

klinikaigazgato Taplalkozastudomanyi Kutatocsoport

PTE KK Gyermekgyogyaszati Klinika PTE KK Gyemmekgyogyaszati Klinika

7623 Pécs, Jozsef A u. 7. 7623 Pécs, Jozsef A u i

H-7623 Pécs, Jozsef A.u. 7.  H-7602 Pécs, Pf.: 99.
Telefon: 06-72-535-944 Fax: 06-72-535-971
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Néhany gyakori kérdés a Prebiotikumokrol:

Milk a prebiotikumok?

- A prebiotikumok szénhidratok (cukrok)

Milk a prebiotikimok termeészetes forrasai?

- Zbdldségek és gyiimdlesdk tartalmazzak (pl. cikoria (Maci kavé alapanyaga). vords
hagyma, fokhagyma. csicsoka. borso)

- Nagy mennyiségben megtalalhatok az anyatejben. ezek a szénhidratok védik a
szoptatott csecsemoket a fertozésekkel szemben. Emiatt a forgalomban leve
csecsemotapszerek is tartalmaznak hozzaadott prebiotikumot

Mely kedvezé hatdsa ismert?

- Elelmi rost: elosegiti az egészséges bélmitkodést; megeldzi a székrekedést és a
hasmenést

- Természetes eredetii tapanyaga a benniink €16 hasznos bélbaktériumoknak. Eldsegiti a
hasznos bélbaktériumok elszaporodasat. igy erdsiti az immunrendszert és fokozza a
szervezet ellenalld képességét a fertozésekkel szemben

- Segit megelozni a karos baktériumok elszaporodasat az emésztd rendszerben

- Serkentik a kalcium felszivodasat és beépulését. ezaltal hozzajarulnak a csontok
egészségéhez

- Nem emésztodnek sem a szajban, sem a gyomorban. igy nem karositjak a fogakat és
nem hizlalnak

- Fogyasztasuk soran nem emelik a vércukor szintet

H-7623 Pécs, JozsefA.u. 7.  H-7602 Pécs, Pf.: 99.
Telefon: 06-72-535-944 Fax: 06-72-535-971
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Appendix A3: Three- day food- record diary

) '
connecting nutrizion and health ‘

»Inulinbol és oligofruktézhol allé prebiotikus keverék hatasanak

vizsgalata az intesztinalis mikroflora osszetételére és célzott
egészsegparaméterekre 3-6 éves gyermekekben: randomizalt,
kettdsen vak, placebo-kontrollait explorativ vizsgalat”

Sziildi Kérddiv
1. vizsgalati nap - 2. vizsgalati nap

! ! (SD1)— ! / (SD2)

A gyermek neve:

A gyermek kodszama:

Ovoda:

Datum: / I (év/honap/nap)

A kérddivet Kitolto sziilé/gondviseld neve:
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PTE KK GYERMEKGYOGYASZATI KUNIKA BENEO GveH SZOLOt KERDOV

SD1.1. AZ ETRENDI KIEGESZITO SZEDESERE VONATKOZO KERDESEK

1.1.1. Gyermeke minden nap ugyanabban az lgen Nem
Mibmvemebeazeuemiknegeazﬂoﬂ

Reggel ] Délutan

112 Metynk'r(\apszakbmvettebegyetmekeaz Déleldtt [ Este o

Dében M

1.13. Hmyadagebendlhegmqumk
beverm?(Kemk,atﬂameganegmad ____adag
tasakok konkrét szamat.)

1.1.4. Megjegyzések:

SD1.2. ETRENDI BEVITELRE VONATKOZO ADATOK
121, Megvam modon gyermeke l

étkezési szokasai az elmilt 6 hétben?
1.2.2. Ha igen, kérjik, részletezze:
1.2.3. Kizar rendszeresen valamilyen éteffaitat
qyermeke étrendiebdl (pl. hdst, halat, Igen Nem
tejtermeket, tojast)?
1.2.4. Ha igen, milyen ételeket?

Milyen gyakran fogyasztott gyermeke az elmdilt 6 hétben a vizsgalati készitményen kivil
pre- vagy probiotikus termékeket?

Kénjiik,_kankazza be a megfeleld valaszﬂ
1.2.5. Probiotikus ital (100 mi) (pl. Actimei®) Sof H t Hetent
A termék(ek) neve: 0 12343>4|1234>4

1.2.6. Probiotikus joghurt (150 g) (pl. Danone
Activia®, Bakony Joghurt Plusz®) Soha Havonta Hetente

A termek(ek) neve:
1.2.7. Probiotikus gyogyszer vagy taplalék-

. Normafiore®, Progastro
KID®, Lactive®, Protexin®) Soha Havonta Hetente
0 1234>4|1234>4

A termek(ek) neve:
1.2.8. Prebiotikus taplalék-kiegészitd (pl. Inulin

Prebiotikus Por, Prebiotikus Rost Koktél) | Soha Havonta Hetente
A k(ek) neve: 0 12343>4|12343>4
1.2.9. Mas pre- vagy probiotikus termék Soha Havonta Hetente
A termék(ek) neve: 1] 1234>4|1234>
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SZ0LOt KERDONV

SD1.3. A gyermek EGESZSEGI ALLAPOTA az elmiilt 6 hétben
1.3.1. Gyermeke az einxilt 6 hétben végig egészséges volt? oen N
(Ha valasza IGEN, folytassa a kérddivet a 2.5. ponttol)
I LAZ |
1.3.2. Az elnilt 6 hétben volt a gyermek lazas? Igen Nem

1.3.3. Ha igen, kérjuk, adja meg, hogy hany alkalommal
volt a gyermek lazas az elmiit 6 hétben
(homérséklete honaljban mérve >38 °C, végbélben >38,5 °C)

1 2 3 4 >4

e s
1.34. Ha igen, kéxjik, adja meg a lazas iddszakok -
kezdetének és végének datumat (éwhonap/nap) 1! - Ay
g =
1.3.5. Ha igen, kérjuk, adja meg a csiicshémeérsékletet c
(a legmagasabb meért érteket) —
v — végbélben 0
3 Kequ_(, acla meg, hogy hol merte a gyermek hénaliban a
mashol (m)
1.3.7. Kérjik, adja meg azon napok szamat, amikor
gyermeke az elmult 6 hétben lazas volt ____nap
homérséklete honaliban mérve >38 °C_végbélben >28.5 °C)
[ LEGUTIFERTOZES |
1.3.8. Eszlelt orrfolyast gyermekénd! az elnyilt 6 hétben? Igen Nem

1.3.9. Ha igen, kérjik, adja meg az elmult 6 hétben
£ it b

1.3.10.I-higen.kérjt‘k,aqamegaszolyésosevizfndl
Pl v mtiv bt S s

1.2 3 4 >4

1.3.11. Milyen jellegli valadék Urilt a gyermek omabol?

1.3.12. Kohogott-e gyermeke az elmuit 6 hétben?
1.3.13. Ha igen, kérjiuk, adja meg az elmult 6 hétben
il k5hood e st

1.3.14. Ha igen, keérilk, adia meq a kohoads idoszakok
H Rk s Wik ATt )

1 - oy
! = iy
pinap o= ey
et s
vizes O
sirl, sargas- O
gennyes
Igen Nem
1 2 3 4 =>4
i S Lo (S
I S T i
/A NS i |
Y A P o |
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PTE KK GYERMEKGYOGYASZATI KUNIKA BENEO GvBH SZOLCt KERDON
enyhe 0
1.3.15. Kérjiik, hogy értékelje a kohdgés sifyossagat! | mérséketten silyos
1.3.16. Jelzett-e a gyermeke az elmdilt 6 hétben
filfaidalmat? Igen Nem

1.3.17.Haigen, kequk adjamegazelmitehetben

észlelt fiilfdjos epizodok szaméat
y A | - L
1318Ha|gen,kemlt,ad;amegaﬂfqosndoszdmk i =
kezdetének és végenek datumat p/nap) ! ! = [ ]
e e | - Ry
enyhe 0
1.3.19. Kérjuk, értékelje a fllfajas silyossagat! mérsékeiten stiyos
siiiyos 0
GYOMOR-BELRENDSZERI FERTOZESEK ]
13.Z)Vonagyameknekazeimlt6rebengwm
bellendsaen(haswtesael-luwassal]aro) Igen Nem
1.3.21.Voltagyem\ekneka.zekndt6hetbenhasmenésa lgen Nem
fertdzd megbetegedése?
1.3.22_Ha igen, kérjik, adja meg az elmdilt 6 hétben i 2.3 4. 34
Soziolt | A I ook s

1.3.23. Ha igen, keérjuk, adja meg a hasmenéses epizodok
kezdetének és végének datumat (évhonapinap)

1.3.24. Kérjik, értékelje a hasmenés stlyossagat!

1.3.25. Kérjilk, értékelje a széklet mindségét a
meliékelt Bristol skala szerint!

1.3.26. thagyetmdmekazehmlwhebmlmvyas&d
jaro fertézo

1.3.27. Ha igen, kérjik, adja meg az elmdilt 6 hétben

észlelt hanyassal jard megbetegedések szamat
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SZ0LOt KERDON

[ - J—
1.3.28. Ha igen, kérjilk, adja meg a hényésos epizodok| —// — I/
kezdetének és végének datumat (évhénap/nap) L == gL
[ - 1
enyhe O
1.3.29. Kérjuk, értékelje a hanyas sdlyossagat! mérsékelten sidlyos
sulyos O
| HUGYUTI FERTOZESEK |
1.3.30.Volg_a_gya?1neknekazehlmehethenmgylm lgen Nem

1.3.31. Ha igen, kérjuk, adja meg az elmuit 6 hétben

zajlo higyuti fertdzések szamat 1 2 3 4 >4
A - I
1.3.32. Ha igen, keqm,aqamegarugwhferm I_1 = I_1
kezdetének és végenek datumat (évhénap/nap) Py - 11
A | =
| ORVOSI VIZITEK |
1.3.33. Felkereste gyermekével az elmdlt 6 hétben a hazi lgen Nem
; t fertizesl 50 miatt?
13.34. Halgen kequk adjamegahazxgyermek 1 23 456 >
orvosnal tett latogatasok szamat

13.35.|-!aiggn,ké|jﬂt,adjamegaviziekdﬁmﬂ
(év/honap/nap)

1.3.36. Kerjuk, adja meg, hogy hany alkalommal kereste
fel a hazi gyem1ekorvost hasmenés/lazabb
székletlrites miatt

1 2 3 4 >4

1.3.37.!-ﬁu|yapﬂagy'ernﬂaz'etnqt6helbmaz Igen Nem
1.3.38. Halgen kequk adja meq, hogy az eimyiit 6
hétben hany napot hidnyzott Gsszesen a nap
gyermek az ovodabol:

o

/15 OLDAL
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1.3.39. Keérjik, adja meg az egyes hianyzasok elsd és
Js5 napjét (Svhonapinap)

1.3.40. Késjik, adja meg az egyes hianyzasok
okat (diagndzis):

1.3.41. Fekidt a gyermek korhazban az elmilt 6 hétben
1.3.42. Ha igen, kérjuk, adja meg, hogy az elnuiit 6
hétben korhazban toltdtt napok szamat
1.3.43. Kérjiik, adja meg a korhazi kezelések elsd és
s i3

1.3.44_ Kérjuk, adja meg a korhazi kezelés(ek)
okat (diagndzis):

SZOLOt KERDONV

oy g ey ey
— el ey ey

|
R

S e T o T

Igen

It

Nem

= !

123456 >

/

SD1.4. AZ ELMULT 6 HET GYOGYSZERELESERE VONATKOZO KERDESEK

1.4.1. Az elmdiit 6 hét folyaman szedett a gyermek
antibiotkumot?

1.4.2. Ha igen, kénjuk, adja meg, hany antibiotikum
kurat kapott a qyermek az eimult 6 hétben

1.4.3. Ha igen, kérjuk, adja meg az antibiotikum
kirak elsd és utolso napjat (év/ihonapinap)

1.4.4. Kerjik, itt adja meg az antibiotikum nevet
1.4.5. Kériik, itt adia meg az antibiotikum dozisat

1.4.6. Jelentkezett hasmenés vagy észlelt lazabb

székleteket az antibiotikum kezelés soran?

1.4.7. Ha igen, adja meg azon napok szamat,

ikor F s sthigabb szakletirite
észlelt az elniit 6 hétben

1.4.8. Ha igen, kérjuk, adja meg az antibiotikum
kezeléssel Gsszefliggéshe hozott
h sesciihiy szblictiniiasel jid
epizodok elsd és utolso napjat (év/nonap/nap)

Ilgen
¥ 2

Nem

3 4 >4

TN T SN
I~ e N N

|
S
S .

Igen
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SZOLOt KERDOIV

1.4.9. Ha igen, kenjuk, ertekelje az egyes
hasmenéssell hig székletiritéssel jard
epizodok atlagos széklet jellemzait a mellékelt
Bristol skala alapjan, és adja meg az
adott tipusba tartozd székletritések szamat

1.4.10. Kapott a gyermek hashajtot az elmiilt 6 hétben?

1.4.11. Ha igen, kerjik, adja meg, hany napig
szedett a gyermek hashajtot

1.4.12 Ha igen. kéridk, adia meq a hashaitoszedés
alkalmainak elsd &s utolsd napjat
(évménapinap)

1.4.13. Kapott a gyermek bammilyen mas gyogyszert az
elnilt 6 hétben?

1.4.14_Ha igen, kerjik, adja meg a gyogyszer nevét

1.4.15. Ha igen, kerjuk, adja meg, hany napig
szedte a gyermek a fenti gyogyszert az
elmult 6 hétben

1.4.16. Ha igen, kérjuk, adja meg a
gyogyszerszedes akalmainak elsd és utolsd
St (Swhonaphnep)

5-s tipus | 6-o0s tipus

(lagy)

(lagy)

7-es tipus
(folyékony)

6

=6

Ty ey e,

— e

e

Nem

6

=6

ey Mg

e

SD1.5. A POTENCIALIS MELLEKHATASOKRA VONATKOZO KERDESEK

1.5.1. A ayermek alapvetden iol toleralta az étrendi
kiegészitot?
1.5.2. Eszlelt bammilyen negativ tinetet, melyet dssze-
flggesbe hoz az étrendi kiegészitd szedésével?
1.5.3. Ha igen, kérjik, itt részietezze:

1.5.4. Jelzett a gyermek hasi diszkomfortot
(panaszkodott hasfajasra)?

igen

lgen

Nem

Nem
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BRISTOL SZEKLET SKALA

. Kiilonallo, kismeéretii bogydk (nehéz
1-es ‘ . ‘ uriteni)
s @ @
2-es Alakja hurkaszerd, felszine
tipus gorangyos
3-as Formalt, alakja hurkaszeri, felszine
tipus strukturale
o Formalt, alakja virsliszeri,
tipus ‘ képlékeny, felszine sima
Fai ‘ . Ldgy, amorfdarabos, széle jol

:os “. korilhatdarolt (kénnyi iiriteni)
tipus wd

Részben hig, részben darabos,

6:05 ~ pépszeri széklet
tipus
7-es Vizes, nincs sczildrd része
tipus TELJESEN FOLYEKONY

8/150LDAL



PTE KK GYERMEKGYOGYASZAT! KUNIKA BENEO GMvBH SZ0LO KERDOV
Z - r
Etrendi Naplé

Kérjuk, toltse ki az étrendi naplot, Ugy. hogy az gyermeke étrendjének 3 napjat fedje
le, tartalmazza 2 munkanap és 1 hétvégei nap étrendjét (csutdrtok/pentek/szombat).

Keérjik, adja meg az étrendi naplo kitdltésének datumat (év/honap/nap):

1. nap: / !
2. nap: / /
3. nap: / /

Kérjik, a kitoltott étrendi naplot hozza el a kovetkezd
vizsgalati nap alkalmaval: / !

Az étrendi naplod kitdltésére vonatkozo Utmutatasok:

- Keérjuk, ne valtoztasson gyermeke étkezési szokasain!

- Kérjuk, hogy a 3 megadott nap soran elfogyasztott minden ételt/italt tintessen
fel az étrendi naploban!

- Keérjuk, az étrendi naplot mindig az adott nap végén toltse ki!

- Kérjuk, adja meg, hogy az adott ételfajtabol hany adagot fogyasztott a
gyermek az adott napon!

- A megadott mennyiségek mindig az adott étel ehetd részére vonatkoznak

- A megadott mennyiségek egy felndtt adagnak megfeleldek. Ha az On
gyermeke tobbet vagy kevesebbet eszik, kérjik, adjon meg tobbszords vagy
téredék (1/2, %) porciot. Kérjik, az adagokat szamokkal adja meg!

- Az On altal megadott adatok segitségével fogjuk meghatarozni gyermeke
atlagos tapanyagbevitelét

- Ha van olyan élelmiszer/ital, melyet gyermeke rendszeresen fogyaszt, de nem
talalja meg a listaban, kérjik, adja meg ezen élelmiszereket az Gres
mezdkben a lista végén!

Hozzavetdleges mennyiségek:
1teaskanal=kb.5g
1kanal=kb.15g

1 pohar = kb. 200 ml
1 csésze = kb. 125 ml

9/150LDAL
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PTE KK GYERMEKGYOGYASZATI KUNIKA BENEO GMvEH SZOLOt KERDONV

|csotorTok | pentex | szomsar |

| ITALOK

Asvanyviz (200 ml)

Csapviz (200 ml)

Tea (125 ml)

Gyluméleslé 100% gyimélcstartalommal (pl. narancs,
alma) {200 ml)

Zoldséglé (pl. paradicsom, sargarépa) (200 mi)
Szénsavas cukortartaimu talok (pl. Fanta, Cola, tonik,
gyombér) (200 mi)

Szénsavas cukormentes italok (pl. Cola light) (200 ml)
Szénsavmentes cukortartaimi talok (pl. jeges tea,
szorpok. gyimolcslevek <100% gyimdicstartalommal)
(200 ml)

| TEJ |

Teljes tej (hazi tej) (150 mi)

Tej 2,8% zsirtartalommal (150 mi)

Tej 1.5% (vagy alacsonyabb) zsirtartalommal (150 ml)

Edesitett tej (pl. cukor/méz hozzaadasaval vagy kakao,
karamell, tejeskaveé, vanilias tej) (150 ml)

Szojatej (150 mi)

| TEJTERMEKEK |

Natir, cukormentes joghurt vagy kefir (150 g = 1 pohar)
Edes, izesitett (gylimélcsds) joghurt (150 g = 1 pohar)
Tejfal (150 g = 1 pohir)

Puding (150 g = 1 pohar)

Vai (10 g = vékonyan kent kenyér)

Turd (125 g = kis talka)

Szeletslt sait (pl. Trappista, Pannonia, Edami, Lapka,
Gouda) (20 g = 1 szelet)

Lagy sajt (pl. Mozzarella, Brie, Babybel, Camembert)
(30 g = 1 szelet)

Kenhets st (Medvesait, Camping, Bodi)

(30 g = 2 kocka)

Reszelt sajt (30 g = 1 kenyéme vald)

| GABONATERMEKEK |

Fehér kenyér (50 g = vekony f&l szelet)

Toast (30 g = 1 szelet)

Tejes kifii (45 g = 1db)

Vizes zsemle (54 g = 1 db)

Fehér pelyhes kenyér (pl. kukoricas kenyér) (45 g)
Teljes kioriesi ksztbol késziilt kenyér (45 g)

10/150LDAL



PTE KK GYERMEKGYOGYASZATI KUINIKA BENEO GvBH

Teljes kioriési kifli, zsemle (1 db)

Teljes kidriést extrudalt kenyér (45 g)

Finomitott gabonabol keszilt termékek (Abonett,
macesz, Hamlett) (50 g = 1 szelet)

Tészta (tojasos) (125 g = 1 tanyer)

Tészta (durum) (125 g = 1 tinyér)

Rizs (180 g = 1 adag)

Taltottrétegezett tésztak pl. Lasagna, canelloni (200 g)
Pizza (420g = 20 cm 3tmérdjd)

SZ0LOt KERDONV

cso'roaroxl PENTEK | SZOMBAT I

| REGGELIZO PELYHEK |
Miizli — £desités nélkal (50 g = kis talka)
Mizli — édesitett (50 g = kis tilka)
Kukoricapehely (Comflakes) (30 g = kis talka}

Reggelizo pehely /gabonapehely (pl. Cerbona, Nestie,
Chocapic) {20 g = kis talka)

Zabpehely. zabk3sa (60 g = kis tlka)

| ToJAS |

Tojés (80 g = 1 db kbzepes nagysagi tyiiktojds)
Csak tojasfenérie (30 g)
Csak tojassargaja (30 g)

| HUSOK, BELSOSEGEK |

Szimyas (csirke/pulykalkacsa) (150 g = 1 szeleticomb)
Marhahis (150 g = 1 szelet)

Disznohis (150 g = 1 szelet)

Nyilhds (150 g = 1 szelet)

Borjiihis (150 g = 1 szelet)

Hamburger his (150 g = 1 db)

Vese, agy (100 g)

M3j (100 g)

Majkrém, hispastétom (30 g = 1 kenyéme valo)

Fott sonka (30 g = 1 szelet)

Fustolt sonka (30 g = 1 szelet)

Bolognai vagy egyeb daralt hiisos szosz (30 g = 1 adag)
Kolbasz (30 g = 2 karika)

Bacon szalonna (30 g = 1 szelet)

Szalami, felvagott (30 g = 1 szelet)

Hushelysttesitd termékek (pl. Tofu)

11/150LDAL
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PTE KK GYERMEKGYOGYASZATI KUNIKA BENEO GMeH

SZ0LOt KERDOV

CSOTORTOK | PENTEK | szoMBAT |

| _HALAK, TENGER GYOMOLCSE! |
Fottnyersigrilezett/sitoben silt (nem olajban siilt) hal
(150 g = 1 szelet)

Halkonzerv (pl. olajos/paradicsomos tonhal, makréla)
(90 g = f&l konzerv)

Olajban siilt ésivagy panirozott hal (halrudacskak, rantott

hal) (100 g = 36b)
Tenger gyimalcsei (150 g = 1 adag)

| HOVELYESEK |
Lencse, borsé, sargaborsd (150 g = 1.adag)
Bab (150 g = 1 adag)

[ ZOLDSEGEK |

Uborka (150 g = 1 kozepes)

Paradicsom (150 g = 1 kozepes)

Kaposzta (150g = 1 salita adag)

Sargarépa (150 g = 1 nagy)

Paprika (150 g = 1 db)

Cukkini, tok, sitotok (150 g = 1 fél)
Csemegekukorica (150 g = f&l konzerv / 1 csd)
Padlizsan {150 g = 1 fél)

Hagyma (30 g = 1 db)

Spenct (150 g = 1 adag)

Kelbimbé (150 g = 1 adag)

Karfiol, brokkoli {150 g = 1 adag)

Fehérrépa, zeller (50 g)

Articsoka

Péréhagyma, retek (150 g = 5 db)

Fejes salata (65 g = 1 negyed)
Edeskameny (85 g)

Endivia (85 g)

Olajbogyd (30 g)

Burgonya — fott (200 g = 2db)
Burgonyapiiré (200 g = 4 evdkanal)

Burgonya - silt (keveés zsiradékban) (200 g = 1 adag)
Burgonya — silt (sok zsiradékban) (200 g = 1 adag)

12/150LDAL
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PTE KK GYERMEKGYOGYASZATI KUNIKA BENEO GMeH

| GYUMOLCSOK

SZOLOt KERDONV

|csoTorToK | PENTEK | szomsarT |

Alma, korte (125 g = 1 db)
Banan (100 g = 1 db)

Sargabarack, Gszibarack, eper

(120 g = 1db/ 1db/ marék)

Szilva, cseresznye (1 db/ marek)

52616 {125 g = 1 kis fiirt)

Kivi (45 g = 1 db)

Mango (125g = 1 db)

Narancs, mandarin, grapefruit (150 g = 1 db)
Ananasz (125 g = 2 karka)

Avokado {50 g)

Sargadinnye. gorogdinnye (125 g = 1 kdzepes szelet)
Szaritott gyimaics (50 g = 1 marek)

Befott (50 g = 5 meggy / fél barack)
Gesztenye (25 g)

Kokuszdio (45 g)

Fenyomag (25 g)

| EDESSEGEK. NASSOLNIVALOK |

Lekvar, dzsem (25 g = 1 kenyérmre vald)

Méz (20 g = 1 kenyerre valo)

Piskota, muffin (1 szelet / db)

Cukraszsitemeény, krémes sltemény, profiterol

(120 g = 1db)

(50g=5a0)

Csokoladészelet (pl. Kit Kat, Sport szelet) (20 g = 1 db)
Csokoladékrém (pl. Nutefia) (20 g = 1 kenyérme valo)
Fagylalt (75 g = 2 gombac)

Jégkrém (pl. Magnum, Cometto) (1 db)
Burgonyaszirom, chips (25 g = 1 marék)

Popcom (25 g = 1 marek)

Foldimogyord (25 g = 1 marék)

Pisztica (25 g = 1 marsk)

Mogyord (25 g = 1 marek)

Mandula, kesudié (25 g = 1 marék)

Olajos magvak: napraforgo. tokmag (25 g = 1 marék)
Extrudilt kukoricapehely (25 g = 1 marék)

13/150LDAL
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PTE KK GYERMEKGYOGYASZATI KUNIKA BENEO GMEH

Edes ostya, napolyi (120 g = 5 db)

.olq‘(|29=1evﬁhﬂ)

14/150LDAL
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PTE KK GYERMEKGYOGYASZATI KUNIKA BENEO GnveH

SZOLOI KERDOIV

[ Az SD1.6. és az SD1.7. tablazatokat a vizsgalatot végzé személyek toltik ki. |

SD1.6. A SZUKSEGES SZEKLETMINTAK OSSZEGYUJTESENEK MEGEROSITESE

1. nap 0
1.6.1 Amennyiben a gyermek az elmuilt 6 hétben szedett
antibiotikumot: megtdrtént a székletmintak 7. nap 0
deszegyljtése az antibiotikus terdpia soran?
14. nap |
1.6.2 Megkaptak a tovabbi (antibiotikum terdpia esetén s 0
sziikséges) székletgylijtéshez a széklettartalyokat? g
SD1.7. ELOKESZULETEK A KOVETKEZO 6 HETRE
By & B Megkw az Etrendi naplot, amit a kovetkezo
vuzsgddl nap eldtti csitortok/pentel/szombaton kell Igen O
1.7.2. Megkaptak a kdvetkezd 6 hétre vonatkozo Sziilbi i 0O
kérdoivet? gen
1.7.3. Megkaptak az étrendi kiegészitdt a kovetkezo 6 hétre? igen 0
A kérdoivet kezeld/ellenorzé személy neve:
A kitoltés datuma: ! ! (év/hénap/nap)
Az kovetkezd vizsgalati nap (SD 2): ! {év/honap/nap)

Kérjiik, hogy a kitoltott kerddivet a kovetkezd
vizsgalati napra (SD2) hozza magaval!

NAGYON KOSZONJUK A VIZSGALATBAN VALO

KOZREMUKODESET ES ERTEKES SEGITSEGET!

15/

o
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Appendix B

Appendix B1: Leaflets for the universities

Cochrane
Magyarorszag

A bizonyitékokon alapuld orvoslds
gondolatkorének o megjelenése
az orvosi- és egészségtudomdnyi képzéshen

A kérddivet kitoltheti késobb is, ehhez kérjik
olvassa le okostelefonjdval a megfelelé QR-kodot.
Egészségtudomdnyi Karos hallgatdk szdméra

Orvostanhallgaték szamdra
[OF S

A kérddiv kitoltése onkeéntes és anonim.
A kérddivben megodott adatok nem kertinek Gsszekapesoldsra més adatbdzisok adataival.
A kérddives felmérés eredményei tudomdnyos munka részeként keriilnek elemzéste és publikaldsra.
A tudomdnyos publikacick nyilva hozzéférhetdek lesznek az MTMT adatbdzisban.

A KITOLTOK KOZOTT

NYEREMENYJATEKOT
HIRDETUNK.

5 db pendrive és egyéb aidndéktirgyak kerilnek Kisorsoldsra.
Ehhez a kérddiv végén szilkséges egy jeligét megadni.
A nyertes jeligeket kbzzétesszik
o Mogyar Cochrane Tagozat honlopidn
(https://hungary.cochrane.org/hu) V.

g Ltalteséel

] Lex
Al LY e
&SZOV\AM ) -i% ksikergsséjéhaz.

| bl s

zzétl arw ) _—
ho X Dr. Lohner Szimonetta Ivett Csertd Monika
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Appendix B2: Questionnaire for students of medicine

A bizonyitékokon alapulé orvoslas gondolatkorének a megjelenése az orvosi- és
egészségtudomanyi képzésben

KERDOIV ORVOSTANHALLGATOK SZAMARA
KEDVES ORVOSTANHALLGATO KOLLEGA/KOLLEGINA!

Cserté Monika vagyok a Pécsi Tudomanyegyetem Altalanos Orvostudomanyi Kar
Interdiszciplinaris Orvostudomanyok Doktori Iskola PhD hallgatoja.

A PTE Klinikai K6zpont, Magyar Cochrane Tagozat kutatécsoportjaval egyiittmiikodésben
orszagos felmérést készitek, melynek célja annak megismerése, hogy a bizonyitékokon
alapul6 orvoslas eszméi milyen szerepet jatszanak az orvosi- és egészségtudomanyi
képzésben.

A kitoltok kozott nyereményjatékot hirdetiink (pendrive és mas ajandéktargyak keriilnek
kisorsolasra), ehhez a kérd6iv végén sziikséges egy jeligét megadni. A nyertes jeligéket
kozzétessziik a Magyar Cochrane Tagozat honlapjan (https://hungary.cochrane.org/hu)

Adatkezelési tajékoztato

A kérdoiv kitoltése onkéntes €s anonim. A kérdéivben megadott adatok nem keriilnek
Osszekapcsolasra mas adatbazisok adataival. A kérddives felmérés eredményei tudomanyos
munka részeként keriilnek elemzésre és publikaldsra. A tudomanyos publikacidk nyilvanosan
hozzaférhetdek lesznek az MTMT adatbazisban.

Ko6szonjiik, hogy a kérddiv kitoltésével hozzajarul kutatasunk sikerességéhez!
JELIGE:

1. Hallgaté neme
o férfi
o nd

2. Melyik egyetem hallgatéja vagy?
o Pécsi Tudomanyegyetem
o Debreceni Egyetem
o Semmelweis Egyetem
o Szegedi Tudomanyegyetem
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3. Hanyadik évfolyam hallgat6ja vagy?

elso

masodik

harmadik

negyedik

otodik

hatodik

4. Dolgoztal mar korabban az egészségiigyben (legalabb 1 évet)?
o igen
o nhem

O O O O O O

5. Tanulmanyaid mellett részt veszel kutatécsoport munkajaban (pl. TDK munka

keretében)?
o igen
o nem

6. A kozeli hozzatartozoid kozott (sziilok, testvérek, hazastars) van olyan, aki az
egészségiigyben dolgozik?
o igen
o nhem

7. Ha igen, hatassal volt ez a palyavalasztasodra?
o igen
o nem

8. Milyen gyakran olvasol szakmai folyoiratokat?
o naponta
o hetente
o havonta vagy ritkabban
o soha

9. Rendelkezel sajat szamitogéppel?
o igen
o nem

10. Van internet hozzaférésed?
o igen
o nem

11. Van ingyenes internet hozzaférésed?
o igen
o nem
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12.

13.

14.

15.

16.

17.

18.

A kovetkezo keresé feliiletek koziil melyiket hasznaltad mar orvosi/ egészségiigyi
informacio szerzésére (tobb valasz is jelolheto)?

Google

Google scholar

Wikipedia

Pubmed/Medline

Medscape

Cochrane Library

Mit tekintesz az egészségiigyi informacioszerzés fo forrasanak (Kérjiik 1 valaszt
jeloljon)?

Nyomtatott szakkonyvek

Nyomtatott folydiratok

Elektronikus szakkonyvek

Elektronikus foly6iratok

Elektonikus média

Szakmai iranyelvek

Szoérolapok

Oktatési jegyzetek

Egészségligyi szakemberek véleményének megismerése

0O O O O O O

0O 0O O O O O O O O

Vettél mar részt szakmai képzésen (kurzus, tanfolyam), ahol a bizonyitékokon
alapulé orvoslassal (BAO, EBM) kapcsolatos ismereteket szereztél?

o igen

o hem

Ha igen, hasznosnak tartottad a képzést a tovabbi tanulmanyaid illetve a késobbi
munkad szempontjabdl?

o igen

o hem

Ha nem, hasznosnak tartanal egy ilyen képzést a tovabbi tanulmanyaid illetve a
késobbi munkad szempontjabdl?

o igen

o nem

Ha igen, melyik évfolyamon lenne szerinted hasznos az EBM oktatasa?
o az1.-2. évfolyamon

o a3.-4. évfolyamon

o az5.-6. évfolyamon

Szerepet jatszik-e az adott egészségiigyi informacio nyelve abban, hogy elolvasod-
e?

Igen, csak magyarul szeretek olvasni

Igen, csak angolul szeretek olvasni

Nem, az angol és magyar nyelvii forrdsokat egyarant elolvasom

Nem, s6t, olvastam mar olyan forrast is, ami egyéb (nem angol vagy magyar)
nyelven irodott

o O O O
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EBM tudas felmérés: Milyennek itéled a készségeidet a kovetkezo teriileteken?

Gyenge | Valamennyire | Atlagos | Atlagosnal | Haladé
(1) értek hozza (3) jobb szinti (5)
(2) 4)

Szakmai irodalom

keresése

Keresés online

adatbazisokban

Klinikai  kutatasokat

leird kozlemények

kritikus értékelésé

Olyan fontos klinikai
teriiletek azonositasa,
ahol még nem 4ll
rendelkezésre elég
szakirodalom

A rendelkezésre alld
szakirodalom kritikus
megitélése

Betegek
szempontjabol fontos
kérdések azonositasa
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Onbevallason alapul6 fogalomismeret

Nem
Ertem a Nem ismerem a
jelentését, Tobbé- ismerema | jelentését, Nincs
és kevésbé jelentését, de véleményem
masoknak értem a de szerintem ezzel
is el tudnam | jelentését | szeretném nem is kapcsolatosan
magyarazni megismerni hasznos
szamomra
Bizonyitékokon
alapulé orvoslas
(evidence-based
medicine)
Eredeti kezelési
szandék szerinti

elemzés (intention-to-
treat analysis)

Esetszam (sample size)

Esettanulmany (case

study)
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Ertem a

Nem ismerem

] L, Tobbé- Nem ismerem | a jelentését, Nincs
jelentését, és {1z . (o . . .
, . kevésbé ajelentését, | de szerintem véleményem
masoknak is , , .
, ertem a de szeretném nem is ezzel
el tudnam ] . . .
L. jelentését megismerni hasznos kapcsolatosan
magyarazni i
szamomra
Kohorsz
vizsgalat
(cohort
study)
Konfidencia
intervallum
Kontrollalt
klinikai
vizsgalat
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Nem
Ertem a o Nem ismerem a .
) L, Tobbé- . . ey Nincs
jelentését, és L, ismerem a jelentését, de i i
B . kevésbé . ., X véleményem
masoknak is i jelentését, de szerintem
, értem a , . ezzel
el tudnam ) L, szeretném nem is
L. jelentését . . kapcsolatosan
magyarazni megismerni hasznos
szamomra
Lemorzsolodas
(lost to follow-
up)
Meta-analizis
NNT (number
needed to
treat)
, Nem ismerem
Ertem a I . . L . .
. Y e Tobbé- Nem ismerem | ajelentését, Nincs
jelentését, és i . L . . .
i . kevésbé ajelentését, de | de szerintem véleményem
masoknak is el , , .
, ertem a szeretnem nem 1s ezzel
tudnam . . . .
.. jelentését megismerni hasznos kapcsolatosan
magyarazni )
szamomra
Randomizalas
(randomization)
Szakmai
iranyelv
(guideline)
Szisztematikus
irodalmi
attekintés
(systematic
review)
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77 7

Attitlid felmérés: Mennyire értesz egyet a kévetkezo allitasokkal?

Egyaltalan | Nem értek Semleges Egyet értek | Kifejezetten
nem értek egyet egyet értek
vele egyet

A bizonyitékokon  alapuld
orvoslas  (BAO) fontos a
gyakorlo orvos munkaja
szempontjabol

Szeretném, hogy a
tanulmanyaim  soran  azon
képességeim fejlodjenek, mely a
BAO gyakorlati orvosi munka
soran torténd alkalmazasahoz
sziikséges

A BAO fontos a betegek
optimalis ellatasahoz

A BAO elésegiti a betegek
ellatasaval kapcsolatos
dontéshozatalt

A BAO figyelembe veszi a
gyakorld  orvosok  egyéni
tapasztalatait

A BAO figyelembe veszi a
betegek kezeléssel kapcsolatos
véleményét, preferenciait

Fontos, hogy a kutatési
eredmények  beépiiljenek az
orvosi gyakorlatba

Minden klinikai vizsgalat azonos
értéki

A BAO gyakorlati alkalmazasa
megvaldsithatatlan terhet r6 az
egészségiigyben dolgozokra

A betegek ellatasaval
kapcsolatban felmeriild
kérdéseimre a legmegfelelébb
valaszt szakkdnyvekbdl
kaphatom

Leend6 egészségiigyi

dolgozoként fontosnak tartom az
egész €leten at tartd tanulast
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Appendix B3: Questionnaire for students of health sciences

A bizonyitékokon alapulé orvoslas gondolatkdrének a megjelenése az orvosi- és
egészségtudomanyi képzésben

KEDVES KOLLEGA/KOLLEGINA!

Csert& Monika vagyok a Pécsi Tudomanyegyetem Altaldnos Orvostudomanyi Kar
Interdiszciplinaris Orvostudomanyok Doktori Iskola PhD hallgatdja.

A PTE Klinikai K6zpont, Magyar Cochrane Tagozat kutatdcsoportjaval egytttmikodésben
orszagos felmérést készitek, melynek célja annak megismerése, hogy a bizonyitékokon
alapuld orvoslas eszméi milyen szerepet jatszanak az orvosi- és egészségtudomanyi
képzésben.

A kitolt6k kozott nyereményjatékot hirdetlink (pendrive és mas ajandéktargyak kertilnek
kisorsolasra), ehhez a kérdGiv végén sziikséges egy jeligét megadni. A nyertes jeligéket
kozzétessziik a Magyar Cochrane Tagozat honlapjan (https://hungary.cochrane.org/hu)

Adatkezelési tajékoztatd
A kérdGiv kitoltése onkéntes és anonim. A kérdGivben megadott adatok nem keriilnek
Osszekapcsolasra mas adatbazisok adataival. A kérdGives felmérés eredményei tudomanyos
munka részeként keriilnek elemzésre és publikalasra. A tudomanyos publikaciék nyilvanosan
hozzaférhet6ek lesznek az MTMT adatbazisban.

Koszonjuk, hogy a kérddiv kitoltésével hozzajarul kutatasunk sikerességéhez!

1. Hallgaté neme

o férfi
o né

2. Melyik egyetem hallgatéja vagy?
Pécsi Tudomanyegyetem
Debreceni Egyetem
Semmelweis Egyetem
Szegedi Tudomanyegyetem
Miskolci Egyetem

Gal Ferenc Féiskola

Széchenyi Istvan Egyetem
Egyéb:

0O O 0O 0O 0O 0O 0 O

3. Milyen szakon tanulsz?
o Alapképzési (Bsc)
o Mesterképzési (Msc)
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4. Milyen szakon tanulsz?

© 0O O o 0o oo 0o o o o o o o o o o o o o o o

Apolé (Bsc)

Dietetikus (Bsc)

Gyogytorndsz (Bsc)

Mentd&tiszt (Bsc)

Szlilészn6 (Bsc)

Népegészségligyi ellenér (Bsc)
Egészségbiztositasi (Bsc)

Védoéné (Bsc)

Egészségturizmus szervez6 (Bsc)
Egészségligyi Ugyvitel szervezd (Bsc)
Orvosi Diagnosztikai Laboratériumi Analitika (Bsc)
Radiografia (Bsc)
Rekreacidszervezés és egészségfejlesztés (Bsc)
Szocialis munka (BA)

Csecsemd és kisgyermeknevel6 (BA)
Apolas (Msc)

Taplalkozastudomanyi (Msc)
Fizioterapia (Msc)

Egészségligyi tanar (Msc)

Klinikai Laboratoriumi Kutatd (Msc)
Népegészségligyi (Msc)
Sportmenedzser (Msc)

Egészségligyi szocialis munka (Msc)
Egyéb:

5. Nappali, vagy levelez6s munkarend hallgatdja vagy?

©)
©)

Nappali
Levelez6s
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6. Hanyadik évfolyam hallgatéja vagy?

o elsé

o masodik

o harmadik

o negyedik

7. Dolgoztal mar korabban az egészségiigyben (legalabb 1 évet)?
o igen
o nem

8. Tanulmanyaid mellett részt veszel kutatécsoport munkajaban (pl. TDK munka
keretében)?
o igen
o nem

9. Akozeli hozzatartozoéid kozott (sziilok, testvérek, hazastars) van olyan, aki az
egészségiigyben dolgozik?
o igen
o nem

10. Ha igen, hatassal volt ez a palyavalasztasodra?
o igen
o nem

11. Milyen gyakran olvasol szakmai folyédiratokat?
naponta

hetente

havonta vagy ritkdbban

soha

o O O O

12. Rendelkezel sajat szamitogéppel?
o igen
O nem

13. Van internet hozzaférésed?
o igen
O hem

14. Van ingyenes internet hozzaférésed?
o igen
O nem
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15. A kovetkezd keresé feliiletek koziil melyiket hasznaltad mar orvosi/ egészségiigyi
informacio szerzésére (tobb valasz lehetséges)?

o O O O O O

Google

Google scholar
Wikipedia
Pubmed/Medline
Medscape
Cochrane Library

16. Mit tekintesz az egészségligyi informacidszerzés f6 forrasanak (Kérjik 1 valaszt
jelolj meg)?

© 0O O 0O 0O o O O O

Nyomtatott szakkdnyvek

Nyomtatott folydiratok

Elektronikus szakkonyvek

Elektronikus folydiratok

Elektonikus média

Szakmai irdnyelvek

Szérélapok

Oktatasi jegyzetek

Egészségligyi szakemberek véleményének megismerése

17. Vettél mar részt szakmai képzésen (kurzus, tanfolyam), ahol a bizonyitékokon
alapuld orvoslassal (BAO, EBM) kapcsolatos ismereteket szereztél?

©)
©)

Igen
Nem

18. Ha igen, hasznosnak tartottad a képzést a tovabbi tanulmanyaid illetve a kés6bbi
munkad szempontjabol?

©)
©)

Igen
Nem
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19. Ha nem, hasznosnak tartanal egy ilyen képzést a tovabbi tanulmanyaid illetve a
kés6bbi munkad szempontjabal?
o lgen
o Nem

20. Ha igen, melyik évfolyamon lenne szerinted hasznos az EBM oktatasa?
o Az 1.-2. évfolyamon
o A3.-4. évfolyamon

21. Szerepet jatszik-e az adott egészségiigyi informacié nyelve abban, hogy elolvasod-
e?

Igen, csak magyarul szeretek olvasni

Igen, csak angolul szeretek olvasni

Nem, az angol és magyar nyelv({ forrdsokat egyarant elolvasom

Nem, s6t, olvastam mar olyan forrast is, ami egyéb (nem angol vagy magyar)

nyelven irédott

o O O O
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EBM tudas felmérés: Milyennek itéled a készségeidet a kovetkez6 teriileteken?

Gyenge | Valamennyire | Atlagos | Atlagosnal | Haladé
(1) értek hozza (3) jobb szinti
(2) (4) (5)
Szakmai irodalom
keresése
Keresés online
adatbazisokban

Klinikai kutatdsokat
leir6  kozlemények
kritikus értékelésé

Olyan fontos klinikai
tertiletek
azonositasa, ahol
még nem all
rendelkezésre  elég
szakirodalom

A rendelkezésre alld
szakirodalom
kritikus megitélése

Betegek
szempontjabol
fontos kérdések
azonositasa
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Onbevallason alapul6 fogalomismeret

Nem
Ertem a Nem ismerem a
jelentését, Tobbé- ismerema | jelentését, Nincs
kevésbé jelentését, de véleményem
masoknak értem a de szerintem ezzel
is el tudnam | jelentését | szeretném nem is kapcsolatosan
magyarazni megismerni hasznos
szamomra
Bizonyitékokon alapuld
orvoslas (evidence-
based medicine)
Eredeti kezelési szandék
szerinti elemzés
(intention-to-treat
analysis)
Esetszam (sample size)
Esettanulmany (case
study)

Ertem a Tobbé- Nem ismerem | Nem ismerem Nincs
jelentését, és kevésbé a jelentését, a jelentését, véleményem
masoknak is értem a de szeretném | de szerintem ezzel

el tudnam jelentését megismerni nem is kapcsolatosan
magyarazni hasznos
szamomra
Kohorsz
vizsgalat
(cohort study)
Konfidencia
intervallum
Kontrollalt
klinikai
vizsgalat
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Nem
Ertem a Tobbé Nem ismerem a Nincs
jelentését, és Kkevéshé ismerem a jelentését, de leménvem
, . v . L . Vv
masoknak is értem a jelentését, de szerintem . ely
‘ , . ZZ
el tudnam ) L, szeretném nem is
.. elentésé . . apcsolatosan
lentését k lat
magyarazni megismerni hasznos
szamomra
Lemorzsolodas
(lost to follow-
up)
Meta-analizis
NNT (number
needed to
treat)
Nem
Ertem a e . ismerem a .
) L, Tobbeé- Nem ismerem | ., ., Nincs
jelentését, és ., ] , jelentését, de , 3
masoknak is kevésbé a jelentését, szerintem véleményem
i értem a de szeretném . ezzel
el tudnam ] , . ] nem is
.. jelentését megismerni kapcsolatosan
magyarazni hasznos
szamomra
Randomizalas
(randomization)
Szakmai
iranyelv
(guideline)
Szisztematikus
irodalmi
attekintés
(systematic
review)
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77 7

Attitlid felmérés: Mennyire értesz egyet a kévetkez6 allitasokkal?

Egyaltalan | Nem értek | Semleges | Egyet értek | Kifejezetten
nem értek | egyet egyet értek
vele egyet

A Dbizonyitékokon alapulo
orvoslas (BAO) fontos a

gyakorlo egészségligyi
dolgozo munkaja
szempontjabdl

Szeretném, hogy a
tanulmanyaim soran azon
képességeim fejlédjenek,
mely a BAO gyakorlati
munka soran torténd

alkalmazasahoz sziikséges

A BAO fontos a betegek
optimalis ellatasahoz

A BAO elGsegiti a betegek

ellatasaval kapcsolatos
dontéshozatalt

A BAO figyelembe veszi a
gyakorlo egészségiigyi
szakemberek egyéni
tapasztalatait

A BAO figyelembe veszi a
betegek kezeléssel
kapcsolatos véleményét,
preferenciait

Fontos, hogy a kutatasi
eredmények beépiiljenek a
klinikai gyakorlatba

Minden klinikai vizsgalat
azonos értékl

A BAO gyakorlati

alkalmazasa
megvaldsithatatlan terhet ré
az egészségiigyben
dolgozdkra

A betegek ellatasaval
kapcsolatban felmertiild
kérdéseimre a
legmegfelelSbb valaszt
szakkonyvekbdl kaphatom
Leendd egészségiigyi
dolgozoként fontosnak
tartom az egész életen at tartd
tanulast
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Abstract: Diet in the early years of life may influence the development of chronic diseases later on. The
aim of the present study was to investigate the dietary intake of 2- to 6-year-old Hungarian children.
In 2013 and subsequently in 2016, cross-sectional surveys were conducted among parents of healthy
children attending kindergarten in Hungary. We used a three-day food diary to record quantitative
data of all the nutrients consumed by the children on two working days and one weekend day. The
dietary intakes were compared to both the Hungarian recommended dietary allowances and the
European Food Safety Authority recommendations. The nutritional data of altogether 186 children
in 2013 and 556 children in 2016 were analyzed. The total energy and carbohydrate intake was
appropriate. We observed high sugar intake in every fifth child. Protein, fat and cholesterol intake, as
well as the intake of sodium, potassium and phosphorus, were high. The consumption of calcium
and vitamin D was low. Water consumption was not satisfying. The present results underline the
need for interventions starting early in life in order to ameliorate nutrient intake during childhood,
possibly impacting long-term health outcomes.

Keywords: child nutrition; dietary assessment; macronutrients; micronutrients; nutrient intakes

1. Introduction

Adequate nutrition is essential for children’s growth and development. The inade-
quate intake of energy and nutrients may predispose children to a wide range of childhood
and adulthood health problems, such as obesity, dental caries or even poor academic
achievement [1]. Non-communicable diseases (such as type-2 diabetes, hypertension or
cardiovascular disease) have become worldwide leading health problems during the past
few decades; it has been convincingly demonstrated that these chronic diseases might be
linked to childhood diet [2-6]. The dietary habits acquired in childhood often persist later in
life [7]; therefore, improving children’s food choices at the preschool age might be crucial to
influence food choices later in life [8]. In Hungary, the dietary habits of schoolchildren aged
11 to 14 years were reported in 2007 [9]. Although the total energy intakes were appropriate,
intakes of sodium were almost two- to three-fold higher than the recommended daily
allowances (RDA) for these children. The ratio of n-6 to n-3 long-chain polyunsaturated
fatty acids (LCPUFAs) was high, while the consumption of vitamin D was low in both
genders. Another study reported the nutrition assessment of 0 to 3-year-old Hungarian
infants and toddlers in four cities [10]. Hungarian children aged 0 to 3 years had high
intakes of protein, sodium and phosphorus, while intakes of calcium and vitamin D were
inadequately low. Moreover, the number of children with inadequately low calcium intakes
increased significantly with increasing age. Intakes of iron, essential for the development
of psychomotor and cognitive functions, were low in approximately 25 percent of 1- to
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3-year-old children. Overweight and obesity affected 6.5 percent of the 2- to 3-year-old
children, while 23.9 percent of the 24-36-month-old children were underweight.

As aresponse to the increasing trend in the prevalence of childhood obesity worldwide,
governments initiated intervention programs to change this trend. The urgent need for
new dietary, physical activity, behavioral, environmental and pharmacological approaches
for the prevention and treatment of obesity, as well as for effective family-based and
school-based programs, was emphasized [11-13]. Hungary implemented an extra tax on
unhealthy food—called the “junk food tax” [14]—in 2011, mandatory physical education
five times in a week for schoolchildren [15] in 2012, and the inclusion of less salt and
more healthy food into the menus provided in schools in 2014 [16]. Taking into account
the health and economic effects of salt reduction, the European Union developed a salt
reduction framework program [17], which Hungary also joined some years ago. In our
country, this program is known as Stop-S6 National Salt Reduction Program [18]. The
main elements of the Stop-S6 National Salt Reduction Program were developed in 2009;
our country undertook a 16 percent reduction in salt content in the widely consumed food
groups in less than four years in order for the population to reduce salt intake. In Hungary,
a kindergarten is defined as a full-time educational center for children between the ages of
three and six years; however, children are allowed to be admitted from the age of 2.5 years.
Most of the children receive three meals for five days a week in these daycare settings [19].

The aim of the present study was to investigate food consumption, including intakes
of energy and macro- and micronutrients, in children attending a kindergarten in Hungary
and compare the values observed with the current recommendations.

2. Materials and Methods

The data were collected in 2013 and 2016 in the baseline phase of two randomized
controlled trials (2013-2014: NCT03241355 [20] and 2016-2017: NCT03457688). This way,
the data correspond to a repeated cross-sectional study.

The parents of healthy children, who were attending a kindergarten in one of five
Hungarian cities (Pécs, Gy6r, Mohacs, Szeged and Szekszard) and volunteering for one
out of two consecutive prebiotic supplementation studies coordinated by our research
group, were approached. The exclusion criteria were: congenital disease or malformation
influencing the gastrointestinal system, immunodeficiency, food intolerance, food allergy
or metabolic disorder requiring a special diet; regular (>three times per week) consumption
of products or food supplements containing prebiotics or probiotics, antibiotic or laxative
treatment; and/or any infectious disease within 14 days at the time of pre-examination.
They were asked to fill in a three-day food-record diary and to record the quantitative data
for all foods and beverages consumed by their children on two non-consecutive working
days and on one weekend day (e.g., Sunday or Saturday). The three-day diary was filled
in three times during the supplementation study; however, for the purpose of the cross-
sectional dietary survey, we only used data from the diaries filled in at the very start of the
studies. The information was collected in November to December in 2013 and in September
to November in 2016.

The parents were asked not to change the eating habits of the child during the study
and to record all foods and drinks consumed by the child with the precise amount of the
consumed portions. In the three-day food-record diary, each day, information had to be
provided on the type of foods and beverages (including water) consumed by the child on
the given day (starting from the time of waking up and proceeding chronologically until
the time of going to sleep). The foods were to be described in detail, including preparation
methods and brands when relevant, as well as the amounts consumed.

If necessary, a qualified, skilled dietician discussed the food item data with the parents.
The nursery staff was also involved into the study in order to receive proper information
about food items and portion sizes consumed during the day in the kindergarten.

The energy and nutrient intake calculations were performed with NutriComp Etrend
Sport 4.0 software (NutriComp Health and Nutrition Co., Budapest, Hungary) This soft-
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ware includes a wide range of foods available on the market and consumed in Hungary;
however, also, other food items can further be added to the database. The software was
validated and effectively used already in other dietary surveys in Hungary [21,22].

The average intakes over the three days were calculated to represent the observed
intake distributions. The dietary data included nutrient intake estimates from foods (both
naturally present and fortified) and drinks only and excluded nutrient intake estimates
contributed by any dietary supplements.

The children’s height and weight were recorded with children standing barefoot in
light clothing. The ratio of calculated energy intake (EI) and estimated basal metabolic rate
(BMR) was used to check the subjects for misreporting. BMR was calculated according to
the Hungarian recommendation [23]. The record was excluded if the EI/BMR ratio was
lower than 1.1 or higher than 2.7, according to the method of Goldberg et al. [24]. The
statistical analysis was performed by SPSS 20.0 (IBM). Each child’s average daily intake was
compared to the Hungarian national recommendations [25] and to the recommendations
of the European Food Safety Authority [26,27]. Although both recommendations are
displayed, the comparisons—since they are from the data of Hungarian children—were
basically compared to the Hungarian recommendation. The EFSA recommendation only
provides additional information.

Seventy percent of the Hungarian RDA was defined as the lower border (potentially
inadequate), whereas 130 percent of the RDA was defined as the higher border (excessive
intake) to determine the extreme level of daily nutrient intake of subjects according to the
method of the Institute of Medicine in the United States of America [28].

The descriptive statistics were generated and presented in order to show the mean
intakes of nutrients and the proportion with adequate intakes. The results in the tables
were expressed as mean, standard deviation (SD) and percentage values of the appropriate
variables [29].

Two age groups were formed according to the categories of the Hungarian national
nutrient recommendations: 2.5- to 4-year old children (including all children prior to four
years of age at the time of the examination) and children aged 4 to 6 years (i.e., over four
years but prior to seven years of age).

The prebiotic supplementation trials where these cross-sectional data were obtained were
approved by the Scientific and Research Ethics Committee of the Medical Research Council, Bu-
dapest, Hungary (STUDY I: 40564-3/2013 /EKU and STUDY II: 34458-1/2016/EKU). Children
were included in the study after their parents have provided written informed consent.

3. Results

In 2013, from a total of 219 applicants, 209 children started the study and filled in the
three-day food-record diary. Then, 16 children (eight percent) were excluded as possible
under-reporters and 7 children (three percent) as possible over-reporters. Finally, 186
(85 percent) children had valid, reliable data suitable for statistical analysis. The final
sample (n = 186) consisted of 51 children aged 2.5 to 4 years and 135 children aged 4 to
6 years. The gender distribution was 91 girls to 95 boys.

In 2016, out of 942 applicants, 782 children started the study. Then, 19 children
(two percent) were excluded as possible under-reporters and 17 (two percent) children as
over-reporters. Finally, 556 participants (300 boys and 256 girls) had valid, reliable results
suitable for statistical analysis. Of these children, 148 children were 2.5 to 4 years old, and
408 children were 4 to 6 years old at the beginning of the study. All the children attended
kindergarten five days per week in both studies.

3.1. Energy and Macronutrient Intakes

The mean daily energy and nutrient intake of children is shown in detail in Tables 1 and 2.
The percentages of children with excessive, adequate or insufficient nutrient intakes are
shown in detail in Tables 3 and 4.
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Table 1. Dietary energy and nutrient intake of healthy, 2.5- to 4-year-old pre-school children in Hungary.

Survey in 2013
2.5-4 Years (n = 51)

Survey in 2016
2.5-4 Years (n = 148)

Daily Mean Age: 3.3 Years Mean Age: 3.4 Years Hungarian EFSA
Energy/Nutrient Min Age: 2.6 Years Max Age: Min Age: 2.9 Years Max Age: Recommendation Recommendation *
Intake 3.9 Years 3.9 Years 1-3 Years 1-3 Years
Mean SD Mean SD
Energy (kcal) 1435 237 1579 263 1350 475 M /: dlai" at PAL
Protein (g) 52 10 58 12 43 0.9 g/kgbw/d
Protein (E%) 15 3 15 3 13 -
Fat (g) 49 12 58 13 44 -
Fat (E%) 32 8 34 8 30 35-40
Carbohydrate (g) 194 35 202 40 188 121-161
Carbohydrate (E%) 55 10 52 10 57 45-60
Cholesterol (mg) 177 70 212 64 135 no data
Dietary fiber (g) 19 28 16 5 15 10
Water (mL) 1088 287 1034 719 1300 1300
Sugar (E%) 11 5 11 4 10 10
Sodium (mg) 2355 703 3162 767 500 400
Potassium (mg) 1979 469 1946 436 1000 800
Calcium (mg) 627 256 603 219 800 450
Phosphorus (mg) 781 183 808 172 620 250
Iron (mg) 11 33 7 2 8 7
Copper (mg) 0.79 0.91 0.66 0.22 04 1
Zinc (mg) 5 2 6 2 5 4.3
Magnesium (mg) 253 74 244 53 150 230
Chromium (pg) 43 17 50 23 60 no data
Manganase (mg) 1.1 0.4 1.7 2.1 1.2 0.5
Retinol equivalent. 0.65 0.83 0.46 0.29 0.4 0.25
(mg)
D vitamin (ng) 1.4 0.5 1.6 1.3 10 15
a-Tocopherol (mg) 11 4 9 3 6 9
Thiamine (ug) 777 222 749 212 500 100 ng/MJj
Riboflavin (ng) 1071 348 1052 316 800 600
Py\rfllgzllge% 2 1284 829 1239 386 500 600
Cobalamin (png) 24 1.6 2.5 1.6 0.7 1.5
Vitamin C (mg) 104 66 53 32 50 20
Niacin equivalent 18 5 9 3 9 1.6 (mg NE/M]J)
(mg)
Folate (ug DFE) 122 49 102 44 100 120
Pantothenic acid 3 1 3 1 5 4

(mg)

* PRIs are presented in bold type and Als in ordinary type.
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Table 2. Dietary energy and nutrient intakes of healthy, 4- to 6-year-old pre-school children in Hungary.

Survey in 2013
4-6 Years (n = 135)

Survey in 2016
4-6 Years (n = 408)

Daily Mean Age: 5.27 Years Min Mean Age: 5.3 Years Min Hungarian EFSA
Energy/Nutrient Age: 4 Years Max Age: 6.62 Age: 4 Years Max Age: 6.9 ~ Recommendation Recommandation *
Intake Years Years 4-6 Years 4-6 Years
Mean SD Mean SD
Energy (kcal) 1503 270 1689 305 1700 >4 hf,xfiy&ay at
Protein (g) 55 11 63 12 54 0.85 g/kgbw/d
Protein (E%) 16 7 16 3 13 -
Fat (g) 49 10 63 15 55 -
Fat (E%) 30 5 35 8 30 20-35
Carbohydrate (g) 207 49 215 43 236 154-206
Carbohydrate (E%) 55 6 52 11 57 45-60
Cholesterol (mg) 192 79 232 75 170 no data
Dietary fiber (g) 14 5 18 10 19 14
Water (mL) 1092 298 1037 508 1600 1600
Sugar (E%) 12 5 10 4 10 10
Sodium (mg) 2497 730 3469 852 700 500
Potassium (mg) 1997 567 2096 505 1400 1100
Calcium (mg) 620 215 635 225 800 800
Phosphorus (mg) 783 177 855 179 620 440
Iron (mg) 14 39 8 2 8 7
Copper (mg) 0.7 0.5 0.7 0.3 0.6 1
Zinc (mg) 6 1 6 2 6 5.5
Magnesium (mg) 253 61 262 59 200 230
Chromium (pg) 46 22 53 22 80 no data
Manganase (mg) 11 0.4 1.7 1.2 1.7 1
Reﬁ“"l(;‘givale“t 0.5 0.4 05 0.4 0.5 0.3
D vitamin (ng) 1.4 0.9 1.5 0.7 10 15
a-Tocopherol (mg) 17 46 9 3 7 9
Thiamine (ug) 816 259 781 220 700 100 ng/MJj
Riboflavin (ng) 1077 350 1104 339 1000 700
Py\rfllgzllge% 2 1210 376 1349 141 600 700
Cobalamin (png) 3.2 6.2 2.6 1.9 1 1.5
Vitamin C (mg) 87 67 56 34 50 30
Niacin equivalent 19 6 2 5 11 1.6 (mg NE/MJ)
(mg)
Folate (ug DFE) 114 54 105 40 130 140
Pantothenic acid 3 5 3 1 3 4

(mg)

* PRIs are presented in bold type and Als in ordinary type.
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Table 3. Percentage of children with excess, adequate or insufficient nutrient intake I.

Daily Survey in 2013 Survey in 2016
Energy/Nutrient 2.5-4 Ye.ars (n=51) 2.5-4 Yezi\rs (n =148)
Intake Mean Age: 3.3 Years Min Age: 2.6 Years Max Age: = Mean Age: 3.4 Years Min Age: 2.9 Years Max Age:
3.9 Years 3.9 Years
Low Normal High Low Normal High
Energy 0 100 0 1 72 27
Protein 0 61 39 0 46 54
Fat 6 63 31 1 45 54
Carbohydrate 0 94 6 1 88 11
Cholesterol 8 47 45 1 30 69
Dietary fiber 25 62 14 9 75 16
Daily fluid intake 22 75 4 44 54 2
Sugar 20 53 27 9 53 39
Sodium 0 100 0 100
Potassium 0 8 92 0 7 93
Calcium 39 57 4 46 49 5
Phosphorus 0 59 41 1 53 46
Iron 25 73 2 16 78 6
Copper 0 18 82 1 22 76
Zinc 12 73 16 5 67 28
Magnesium 2 18 80 0 18 82
Chromium 55 43 2 49 35 16
Manganase 24 65 12 14 51 35
Retinol equivalent 22 33 45 21 56 23
Vitamin D 100 0 0 99 1 1
Tocopherol 4 18 78 1 41 58
Thiamine 2 27 71 1 36 64
Riboflavin 2 53 45 5 48 47
Pyridoxine 0 0 100 0 5 95
Cobalamin 0 6 94 0 4 96
Vitamin C 8 24 69 32 39 28
Niacin equivalent 0 8 92 0 3 97
Folate 12 55 33 20 38 43
Pantothenic acid 2 45 53 5 50 45

Low < 70% reference value; Adequate: 70-130% reference value; High: >130% reference value.

In 2013, the total mean daily energy intakes in 2.5- to 4-year-old children were fully

appropriate when compared to the Hungarian recommended values adjusted for age.
Three years later, in 2016, more than one fourth of the 2.5- to 4-year-old children had
excessive daily energy intakes. Among the 4- to 6-year-old children, in 2016, approximately
three times more children had high daily energy intakes than in 2013, according to the
Hungarian recommendations.
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Table 4. Percentage of children with excess, adequate or insufficient nutrient intake II.

Daily Survey in 2013 Survey in 2016
Energy/Nutrient 4-6 Years. (n =135) 4-6 Year.s (n = 408)
Intake Mean Age: 5.27 Years Min Age: 4 Years Max Age: Mean Age: 5.3 Years Min Age: 4 Years Max Age:
6.62 Years 6.9 Years
Low Normal High Low Normal High
Energy 10 88 2 3 90 7
Protein 4 89 7 0 74 26
Fat 14 84 2 3 73 25
Carbohydrate 20 75 5 12 86 2
Cholesterol 16 58 27 3 50 47
Dietary fiber 50 48 2 22 73 5
Daily fluid intake 59 39 1 68 31 1
Sugar 11 49 40 18 59 23
Sodium 0 0 100 0 0 100
Potassium 1 40 59 0 31 69
Calcium 43 54 3 39 55 6
Phosphorus 1 59 41 0 42 58
Iron 21 71 8 8 81 11
Copper 4 71 25 3 68 29
Zinc 16 75 9 10 76 14
Magnesium 1 59 41 0 51 48
Chromium 70 27 2 60 36 4
Manganase 65 34 1 29 58 13
Retinol equivalent 36 42 22 32 53 16
Vitamin D 100 0 0 100 0 0
Tocopherol 3 41 56 4 46 50
Thiamine 11 55 34 7 68 25
Riboflavin 7 75 19 9 65 26
Pyridoxine 1 7 92 0 6 94
Cobalamin 1 12 87 1 10 89
Vitamin C 23 30 47 28 41 31
Niacin equivalent 2 16 82 0 4 96
Folate 42 41 17 40 55 5
Pantothenic acid 25 66 9 19 69 12

Low < 70% reference value; Adequate: 70-130% reference value; High: >130% reference value.

In both the age groups and in both the years investigated (2013 and 2016), the mean
protein intakes were higher than the Hungarian recommended values. However, the high
consumption of protein decreased with increasing age: in 2016, among the 2.5- to 4-year-old
children, every second child and one quarter of the 4- to 6-year-old children had a high
protein intake, respectively.

The fat consumption as a percentage of energy (E%) was between approximately 30-35
for both the age groups in both studies.

The cholesterol intakes were far above the Hungarian recommended values: 45 percent
of the 2.5- to 4-year-old children had a high cholesterol intake in 2013 and 69 percent in
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2016. In 2013, a total of 27 percent, and in 2016, a total of 47 percent of the 4- to 6-year-old
children had a high cholesterol intake, respectively.

Among the 2.5- to 4-year-old children, the mean daily fluid intakes were 22 percent
lower than the recommendations; moreover, 44 percent of the 2.5- to 4-year-old children
(2016) had insufficient daily fluid intakes (according to both Hungarian and EFSA recom-
mendations.) While the Hungarian and EFSA recommendations on daily fluid intakes for 4-
to 6-year-old children are obviously higher (1600 mL/day) than those for 2.5- to 4-year-old
children (1300 mL/day), the mean intakes were almost exactly the same low in this age
group (in 2013: 59 percent, in 2016: 68 percent).

In 2013, the sugar consumption was high by 27 percent, and in 2016, by 39 percent of
the 2.5- to 4-year-old children. The result was not much better at the age of 4 to 6 years. In
2013, a total of 40 percent, and 23 percent of the children in 2016, had a high sugar intake
(the Hungarian and EFSA recommendations for sugar intake are the same).

3.2. Macroelements

All preschool children, without exception, had higher daily sodium intakes than
the Hungarian and the EFSA recommendations. The sodium intakes in 2.5- to 4-year-
old children in 2013 were almost five times higher than the corresponding Hungarian
recommended daily sodium intakes (Table 1); in 2016, the corresponding values were more
than six times higher than the recommendation (500 mg/day). In 4- to 6-year-old children
in 2013, the mean daily sodium intakes were 3.5 times higher than the recommended daily
intakes (700 mg/day), whereas in 2016, the corresponding values were approximately five
times higher than the Hungarian recommendations.

Over nine out of ten of the 2.5- to 4-year-old children achieved the recommended daily
potassium intakes in both studies according to both recommendations (Hungarian and
EFSA). In the 4- to 6-year-old age group, the mean daily potassium intakes in 2013 were
higher than the recommendations in more than half of the children, whereas in 2016, the
corresponding value was higher. In contrast, the daily calcium intakes were far below the
Hungarian recommendation of 800 mg/day (for both the age groups) in both of the studies
(Table 1). In 2016, in the 2.5- to 4-year-old children, the mean daily calcium intakes were low
for 46 percent of them, whereas in the 4- to 6-year-old children, the corresponding value
was 39 percent. The intakes of phosphorus were above the recommended value (EFSA and
HRDA), and with increasing age, a slight increase in those exceeding the recommended
daily intake was observed. In 2016, the mean daily intakes of magnesium were higher than
the recommendation by 82 percent in the 2.5- to 4-year-old children and 48 percent in the 4-
to 6-year-old children.

3.3. Microelements

In 2016, the intakes of iron in over three quarters of the children in both age groups
achieved the national recommendations. In 2016, the mean daily copper intakes of
76 percent of the 2.5- to 4-year-old children were higher than the Hungarian recommended
intakes (0.4 mg/day). In over 29 percent of 4- to 6-year-old children, the intakes of copper
were higher than the HRDA (0.6 mg/day). The results for 2013 were very similar to those
seen in 2016. The mean daily zinc intake values were satisfactory at above 67 percent in
each group in both studies compared to the Hungarian recommendations.

3.4. Fat Soluble Vitamins

The recommendation for vitamin A (retinol) is formulated as the retinol equivalent
(recently, the retinol activity unit): 1 RAU is equal to 1 ug retinol or 12 pg (3-carotene.
In 2016, the mean daily intakes for both 2.5- to 4-year-old and 4- to 6-year-old children
met the recommendations; however, the individual daily intakes were low in 2016 for
approximately 21 percent and were high for approximately 23 percent of the 2.5- to 4-year-
old children (Table 3) compared to the Hungarian recommendations. The corresponding
values were 32 percent (low) and 16 percent (high) in the 4- to 6-year-old children (Table 4).
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In 2013, we observed similar results. The mean daily intakes of calciferols were low for
nearly the entity of the 2.5- to 4-year-old children and 100% of the 4-6-year-old children
according to the Hungarian recommendations (Tables 3 and 4).

In 2016, higher than the Hungarian recommended intakes of vitamin E (x-tocopherol)
were observed in 58 percent of the 2.5- to 4-year-old children. In 2013, approximately
78 percent of the 2.5- to 4-year-old children and 56 percent of the 4- to 6-year-old children
had high intakes of vitamin E (Tables 3 and 4).

3.5. Water Soluble Vitamins

While the mean intakes of the water soluble vitamins thiamine, riboflavin, pyridoxine,
and cobalamin considerably exceeded the recommendation, the ascorbic acid intakes were
around the recommended levels in each age group in both studies according to both
recommendations (Tables 1 and 2).

4. Discussion

Our study showed that in Hungarian preschool children, sugar, protein, fat, cholesterol,
sodium, potassium and phosphorus intakes were, in general, high, whereas intakes of
calcium, vitamin D, pantothenic acid and folic acid were low. Water consumption was not
satisfying in either of the age groups. Moreover, among the 2.5- to 4-year-old children,
every third child had an excessive intake of energy according to the recommendations of
either HRDA or EFSA.

The importance of dietary intervention programs for preschool children to influence
theirs food choice at an early age in order to prevent several childhood and adulthood health
problems is evident. In Hungary, kindergartens provide pre-school education and full day
care for children aged 2.5 to 6 years as part of the public education system. Kindergarten
education and care is free in all public institutions; moreover, at the time of this survey,
approximately one third of the Hungarian 3- to 6-year-old children received meals in
kindergarten for free (parents only have to pay for the meals if their income is above a
certain level). Children consumed not only one hot meal (lunch) in the childcare institution
but also two other cold meals (one in the morning hours and one in the afternoon). This
means that the foods and beverages consumed in the kindergarten are core parts of the
children’s diets.

All the kindergartens included into the present study were maintained within the
Hungarian public education system, i.e., privately-owned kindergartens offering various
special services for an extra fee were not included. Since in public kindergartens, both the
admission criteria of the children and the fees to be covered by the families are regulated
on a nation-wide basis, it can be assumed with good reason that the socio-economical
backgrounds of the families in the present study were evenly distributed and representative
for the 2.5- to 6-year-old urban pediatric population in Hungary.

The energy intake data seen in our dietary survey indicate that a positive energy
balance is already present in a considerable percentage of kindergarten-aged children in
Hungary. Worldwide, over 200 million children (one in three children under five) are either
undernourished or overweight. The proportion of overweight children (5 to 19 years old)
rose from one in ten to almost one in five in roughly one generation’s time between 2000
and 2016 [30]. This also underlines the importance of the early start of dietary intervention
programs to prevent obesity. In Hungary, the public kindergarten system may offer an
excellent place for carrying out obesity prevention programs.

Adequate protein and essential amino acid intakes are important for normal child
growth and development; however, a high protein intake has no known benefit but carries
an additional possible risk of obesity development. The background of this phenomenon
might be explained by the “Early Protein Hypothesis”: excessive intakes of protein stim-
ulates the secretion of insulin and insulin-like growth factor I (IGF-1) and increases the
plasma concentration of insulin-releasing amino acids [31]. The high protein intakes ob-
served in the present study may contribute to susceptibility for overweight and obesity.
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Long periods of adequate Ca intake in childhood increase bone mineral density (BMD)
and reduce osteopenia risk [32]. Both in the present Hungarian dietary questionnaire study
and in a similar study among 6-year-old Polish children, intakes of calcium did not reach
the recommended level, and inadequate intakes of vitamin D and potassium with excessive
intakes of sodium were observed [33]. The observation that a dietary pattern characterized
by a relatively high consumption of dairy products and whole grains with cheese and eggs
is positively associated with childhood higher bone mineral density [34] might offer the
possibility of dietary intervention.

Studies indicated that the early introduction to starchy table foods resulted in an
increased affinity for the taste of salt at the preschool age [35]. Sugar-sweetened beverage
consumption was described to be positively associated with salt intake; each additional
1 g/day salt intake was associated with 17 g/day sugar-sweetened beverage consumption
in a study [36]. Consequently, reducing the salt intake might have a preventive role in both
later hypertension and childhood obesity.

Although in our investigation, the energy percentage derived from protein, fat and
carbohydrates were in their normal ranges, the energy percentage of added sugar was
one to two percent higher than recommended. A high intake of sugar-added beverages is
associated with an increased risk of overweight and obesity [37-39]. Furthermore, it might
result in higher diastolic blood pressure and elevated triglycerides levels and elevated
cardiovascular risks later in life [40].

Excessive salt intake causes extracellular volume increase, resulting in an elevation of
blood pressure [41].

The uppermost recommended daily intake of sodium is 0.5 g for 1- to 3-year-old
children and 0.7 g for 4- to 6-year-old children (according to HRDA). The current intakes
of sodium in the present study were three to five times higher than the Hungarian rec-
ommended daily sodium intake for preschool children. The Public Catering Act-EMMI
(Ministry of Human Capacities) Decree 37/2014. (IV.30) [16] maximized the quantity of
added salt and decreased it to 2.5 times lower than before. This regulation (“Canteen
reform”) has been mandatory for kindergartens, primary and secondary schools, in-patient
care and any other public catering in Hungary since September 2015. During implemen-
tation, it is important to keep in mind that most of the sodium originates from processed
foodstuffs, not mainly from table salting.

Excessive refined sugar and sodium intake and suboptimal calcium were described
not only in other Hungarian cross-sectional surveys involving children from other age
groups [9,10] but also in other countries [32,33] involving children from the age groups
investigated in our study. This also underlines the extent of the problem and strengthens
the importance of the early healthy-eating interventions among the kindergarten and
preschool children.

Our present study has some limitations. Some of the data originated from the kinder-
garten teachers, who completed the filling out of the questionnaires in addition to their
other work duties, which could have resulted in inaccuracies in data intake and later
during the evaluation. The dietary data included nutrient intake estimates from foods (both
naturally present and fortified) and drinks only and excluded nutrient intake estimates
contributed by eventual dietary supplements. The differences in the results of the two
studies may be due to the larger sample size in 2016.

Children acquire dietary habits during early life. It should be, therefore, a high
priority to provide evidence-based and parent-focused practical support for parents and
emphasize the importance of healthy eating among the staff members of kindergarten
kitchens [42]. Inappropriate diets and eating habits in childhood lead to an increasing
number of overweight and obese children and adolescents, although there is an increasing
awareness of the adverse effects of non-communicable diseases. In Hungary, the obesity
rate is high; among children, it is 40 percent, and among adolescents, it is 32 percent [43].
Family and public catering systems (e.g., preschool, school) have a predominant place
in the formation of nutritional behavior. There are several risk behaviors, e.g., elevated
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energy and fat intake, the overconsumption of simple carbohydrates, excess salt intake,
low vegetable and fruit consumption, low calcium intake and the consumption of sugar-
sweetened beverages among kindergarten and school children. The objective is reducing
the prevalence of obesity and non-communicable diseases, making the healthier option the
easier option.

5. Conclusions

Sodium and refined sugar intake, which are known risk factors of obesity and high-
blood-pressure disease, should be controlled already in kindergarten children. An increased
consumption of dairy products should be advised to increase the calcium intake. The
average daily intake of vitamin D was insufficient for every child. Pantothenic acid and
folic acid intake were low. Water and dietary fiber consumption was not satisfying.

While the total energy and carbohydrate intake was appropriate among the younger
observed group, every third child had an excessive intake of energy. Protein, fat and
cholesterol intake was, in general, high.

Sodium intake was enormously high, while potassium intake also exceeded the rec-
ommended value in both studies. It results in a rather unfavorable sodium/potassium
ratio. Interventions should be focused on the promotion of fruit, vegetable and water
consumption. Furthermore, a decrease in saturated fat and added sugar intake is needed.
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Abstract

In order to map attitudes, knowledge and skills related to evidence-based medicine (EBM) in
students of medical and health sciences faculties, we performed an online survey during the
spring semester 2019 in all medical and health sciences faculties in Hungary. In total, 1080
students of medicine and 911 students of health sciences completed the online questionnaire.
The attitude towards EBM was generally positive; however, only a small minority of students
rated their EBM-related skills as advanced. There were large differences in the understanding
of different EBM-related terms, with ’'sample size’ as the term with the highest (65%) and
‘intention-to-treat analysis’ with the lowest (7%) proportion of medical students being able to
properly explain the meaning of the expression. Medical students who already participated in
some EBM training rated their skills in searching and evaluating medical literature and their
knowledge of EBM-related terms significantly better and had a more positive attitude towards
using EBM in the practice than students without previous EBM training. EBM trained medical
students were more likely to choose online journals (17.5% compared to 23.9%, p<0.05) and
professional guidelines (15.4% compared to 6.1%, p<0.001) instead of printed books (33.6%
compared to 52.6, p<0.001) as the main source of healthcare information retrieval and used
Pubmed/Medline, Medscape and the Cochrane Library to a significant higher rate than stu-
dents without any previous EBM training. Healthcare work experience (OR = 1.59; 95% Cl =
1.01-2.52), conducting student research (OR = 2.02; 95% CI = 1.45-2.82) and upper year
university students (OR = 1.65; 95% Cl = 1.37—1.98) were other factors significantly influenc-
ing EBM-related knowledge. We conclude that the majority of students of medical and health
sciences faculties are keen to acquire EBM-related knowledge and skills during their univer-
sity studies. Significantly higher EBM-related knowledge and skills among EBM trained stu-
dents underline the importance of targeted EBM education, while parallel increase of
knowledge and skills with increasing number of education years highlight the importance of
integrating EBM terminology and concepts also into the thematic of other courses.

PLOS ONE | https://doi.org/10.1371/journal.pone.0225641

December 27,2019 1/15


http://orcid.org/0000-0002-6292-4802
https://doi.org/10.1371/journal.pone.0225641
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0225641&domain=pdf&date_stamp=2019-12-27
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0225641&domain=pdf&date_stamp=2019-12-27
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0225641&domain=pdf&date_stamp=2019-12-27
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0225641&domain=pdf&date_stamp=2019-12-27
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0225641&domain=pdf&date_stamp=2019-12-27
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0225641&domain=pdf&date_stamp=2019-12-27
https://doi.org/10.1371/journal.pone.0225641
https://doi.org/10.1371/journal.pone.0225641
https://doi.org/10.1371/journal.pone.0225641
http://creativecommons.org/licenses/by/4.0/

@ PLOS|ONE

Evidence-based medicine in medical and health sciences education of Hungary

Funding: The preparation of this work was
supported by the Janos Bolyai Research
Scholarship of the Hungarian Academy of Sciences
(https://mta.hu/) for SL (BO/00498/17/5). TD
acknowledges funding from the National Research,
Development and Innovation Office (https:/nkfih.
gov.hu), Grant 120193. Publication fees were
covered by the University of Pécs, Medical Faculty.
The funders had no role in study design, data
collection and analysis, decision to publish, or
preparation of the manuscript.

Competing interests: The authors have declared
that no competing interests exist.

Introduction

Using evidence-based medicine (EBM) in daily medical and health care practice represents an
essential element of developed health care systems. Ideally, in countries with evidence-based
practice (EBP), the knowledge generated in clinical trials is timely incorporated into clinical
guidelines and serves as a pillar of professional bedside decision making [1]. For successful
implementation of EBP, ideas of EBM should become an integral part of the thinking of health
care providers at all levels; moreover, besides their adequate knowledge of EBM it is also
important that health care professionals possess the willingness and ability to use the acquired
knowledge in the daily practice, when making actual decisions about the therapy of patients.

Although EBM is now an accepted part of clinical practice, there are still opposing stand-
points: while supporters emphasize facilitated and improved healthcare decisions, which result
in a smaller variability in quality of health care provided by different practitioners, the critics
take the position that EBM is “cookbook medicine”, that it is unable to account for individual
patient factors and neglects personal professional experiences [2]. Another potential problem
is that health care providers are often not properly trained to implement the evidence [3, 4].

A decade ago the Hungarian EBM working group (developed into Cochrane Hungary), was
one of the ten partners who participated in the EU EBM TTT project funded by the European
Union. Their goal was to harmonise EBM learning and teaching across the European healthcare
sector and to encourage trainers to learn effective teaching methods for tutoring application of
EBM in various clinical settings [5]. Cochrane Hungary was founded in 2014 with the aim to pro-
vide postgraduate training to healthcare practitioners and to support the understanding of the aims
of Cochrane and relevance of EBM among various professionals working at all levels of healthcare.

Currently in Hungary, EBM is taught to students of medicine and health sciences only
within the framework of facultative courses. However, during the basic, preclinical and clinical
modules of healthcare education there are also several courses which do not have EBM train-
ing in their main focus. Nevertheless, these courses incorporate the principles of EBM and
teach many EBM-related terms.

However, the attitudes, knowledge and skills of future health care provides, i.e. students of
medical and health sciences faculties towards EBM have not been investigated so far, although
proper theoretical and practical knowledge about EBM is essential for the realisation of EBP in
the near future in Hungary.

The current survey was aimed primarily to evaluate the attitudes, knowledge and skills of stu-
dents of medicine and health sciences shortly before they finish their studies and start to work as a
health care professional. In addition, it aimed to compare data to those obtained in similar students
right at the beginning of their university studies. The second aim of this survey was to answer the
question to what extent participation in an EBM course during the studies of medicine or health
sciences can improve using EBM-related knowledge and skills in the daily health care practice and
can change attitudes of students of medicine and health sciences towards evidence based medicine.

Methods
Study design and setting

This cross-sectional survey was conducted online between February and May 2019 at every
Hungarian medical and health sciences faculties.

Participants

All medical students studying in one of the four medical faculties in Hungary-namely, 1) Uni-
versity of Pécs, Medical School, Pécs; 2) Semmelweis University, Faculty of Medicine,
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Budapest; 3) University of Debrecen, Faculty of Medicine, Debrecen and 4) University of Sze-
ged, Faculty of Medicine, Szeged-were eligible to participate in this survey. All students study-
ing health sciences in seven institutions—namely, 1) University of Pécs, Faculty of Health
Sciences, Pécs; 2) Semmelweis University, Faculty of Health Sciences, Budapest; 3) University
of Debrecen, Faculty of Health, Nyiregyhaza; 4) University of Szeged, Faculty of Health Sci-
ences and Social Studies, Szeged; 5) University of Miskolc, Faculty of Health Care, Miskolc; 6)
Gal Ferenc College, Faculty of Health and Social Sciences, Gyula; 7) Széchenyi Istvan Univer-
sity, Petz Lajos Institute of Health and Social Studies, Gy6r-were also eligible to participate in
this survey. Although there are medical and health sciences programs available in English and
German at these Hungarian universities, in the frame of the present survey we wanted to
obtain information about attitudes, knowledge and skills of Hungarian students studying in
the Hungarian programs. Therefore, questionnaires were mailed only to these students, in the
Hungarian language. (It is to be noted that due to administrative and financial reasons there
are no Hungarian students that participate in the English or German programs of the Hungar-
ian universities). No further exclusions were made.

Questionnaire and outcomes

The questionnaire was developed by SL using ideas from similar questionnaires [6-11]. The
content of these questionnaires was adapted to the target population of this survey and own
teaching experience was also incorporated.

The questionnaire was divided into four main parts. The first part included questions
regarding the background of the participating student filling in the questionnaire, including
the name of the University, the class (year of studies), information on a background with prac-
tical work in health care, participation in research activity as member of the Scientific Students’
Associations or having a close family member working in health care. The question regarding
the participation in a course where EBM was taught was listed among the background ques-
tions, therefore students were not aware that this question was one of the main outcomes of
the study. Students were also asked which source (printed and online resources, books, jour-
nals, professional guidelines etc.) do they consider as their main source of healthcare informa-
tion retrieval and which search engines have they already used for the retrieval of health care
information.

In the second part, students had to self-evaluate their EBM skills, i.e. how experienced they
are in identifying patient-relevant questions, locating relevant scientific literature, using online
databases for searching and in critical appraisal of already located scientific literature.

In the third part of the questionnaire, important terms of EBM were listed and students had
to self-evaluate their knowledge on a 5-point categorical scale. The five ratings were: (1) I
understand and I could explain to others; (2) Some understanding; (3) I do not understand,
but would like to understand; (4) I do not understand, but I think, it wouldn’t be helpful to me
to understand; (5) No idea about this.

In the fourth part, attitudes towards using EBM in their future work as a health care profes-
sional were evaluated. Statements on the importance of EBM for the practical work and for
patients to receive the optimal treatment were listed, and students had to evaluate on a 5-point
scale ranging from strongly disagree to strongly agree about their judgements. Statements
included also considerations whether evidence-based healthcare incorporates the personal
expertise of physicians and the views and preferences of patients, and what extent of burden
the application of EBM might mean to health care professionals in the daily routine patient
care.
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Pilot testing of the survey

A pre-test was done in a small group (n = 8) of medical students in order to make sure that the
study population understood the questions. Study team members and students discussed ques-
tions in detail and questions were reformulated, if this was found to be necessary.

Recruitment, survey administration and data collection

Students were invited to participate in the survey via internal mailing systems of the universi-
ties. In the inviting e-mails they received the information that the survey was conducted

by Cochrane Hungary with the main aim to receive information about the incorporation of
EBM into the Hungarian medical and health sciences education. No further details were
provided.

Moreover, small leaflets containing the title and the QR barcode of the questionnaire were
distributed among students. In the cities of Pécs and Budapest an information day was held by
the study team, where students received not only QR barcodes, but those students without
smartphones were also offered the opportunity to fill in the questionnaire on paper instead of
the electronic version.

Students were offered to follow a link to the questionnaire website. On the website they
were asked to provide informed consent according to the EU General Data Protection Regula-
tion. Only participants providing informed consent were allowed to fill out the questionnaire.
Students of medical or health sciences faculties received different links; their questionnaire dif-
fered slightly, mainly in the introductory questions.

To encourage honest and transparent responses of the students, anonymity was ensured.
Individual data were identified by assigning a unique identification number based on the time
point of filling in the questionnaires.

Specific terms to be evaluated were provided in the questionnaire not only in Hungarian,
but in parentheses also in English. Terms were listed in alphabetical order.

Data were captured via a Hungarian electronic surface developed for capturing online ques-
tionnaires, storing the data obtained from students and enabling a structured export of col-
lected data to Excel and SPSS (http://online-kerdoiv.com/).

Data analysis

Data were first exported to Excel, in that one line represented answers of one person. Data
were analysed using SPSS version 22 (SPSS INC., Chicago, IL, USA); descriptive statistics were
calculated for each item. Outcomes for EBM-trained and non-trained students were compared
with Mann-Whitney test after rejecting the null hypothesis of Shapiro-Wilk test of normal dis-
tribution, in case of quantitative variables. For variables expressed as percentages, Pearson
Chi-square test was used. We explored possible associations between certain baseline variables
and the attitudes, knowledge and skills by logistic regression models. All results with a signifi-
cance level of p < 0.05 were considered statistically significant.

Ethical approval

The study was approved by the Scientific and Research Ethics Committee of the Medical
Research Council, Budapest, Hungary (60826-1/2018/EKU). Written consent was obtained
from the university leaders to conduct the survey.
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Results
Participant characteristics

A total of 1080 Hungarian students of medicine and 911 Hungarian students of health sciences
participated in the survey, which means approximately 17% of Hungarian medical students
and 11% of health sciences students currently studying in Hungary. Their baseline characteris-
tics are presented in Table 1.

Medical students. About one fourth of the medical students filling in the questionnaire
have already participated in an EBM teaching course, most of them during the clinical half of
medical training (12.7% of the first-year, 13.6% of the second year, 22.2% of the third year,
37.0% of the fourth year, 34.7% of the fifth year and 31.1% of the sixth year respondents).

Only 4.92% of medical students who received training in EBM found the training course
inadequate, while all other students were satisfied with its content. Of the 821 medical students
who did not participate in an EBM teaching course yet, 94.4% gave the answer that participa-
tion in such a course would be helpful for their later practical work as a medical doctor. AS to
the place of the course in the curriculum, 10.38% of medical students thought that an EBM
course would be effective in the first two years of medical education, 50.93% would like to

Table 1. Baseline characteristics of students who completed the online survey in the Hungarian faculties of medi-
cine and health sciences.

Variable Medical faculty students Health sciences faculty
(n =1080) % students (n =911) %
Location of the university
« Budapest 38.24 29.09
o Pécs 31.57 39.63
« Szeged 18.89 9.77
« Debrecen 11.30 -
« Nyiregyhaza - 5.38
« Miskolc - 9.98
« Gyula - 5.38
« Gy6r - 0.77
Class
o 1™ year 19.63 34.58
2" year 19.72 23.05
«3" year 16.30 19.32
«4"™ year 13.52 15.04
«5" year/ MSc 1% year 16.02 5.16
+6'" year/ MSc 2" year 14.81 2.85
Gender (male %) 37.22 11.96
Practical experience (worked at least 1 year in health 10.1 25.14
care)
Participating in student research as member of the 34.54 9.66

Scientific Students’ Associations

Near family member (parent, sibling, spouse) 36.57 39.96
working in health care

Frequency of reading professional journals

« Daily 2.87 5.60
« Weekly 21.57 25.25
« Monthly or less frequent 53.61 54.88
« Never 21.94 14.27
Private computer 98.80 98.24
Access to internet 99.72 99.74
Free internet access 65.56 57.52
Participated in a teaching course with EBM training 23.98 30.08

https://doi.org/10.1371/journal.pone.0225641.t001
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have such a course during the third or fourth year of medical studies, while 38.69% of the
respondents answered that they would find a training in EBM effective during the fifth or sixth
year of education.

Out of the 1080 medical students, 695 declared that they are reading both Hungarian and
English medical sources, while 120 students were reading medical resources not only in
English and Hungarian, but also in other foreign languages. While 243 medical students
answered that they prefer reading medical literature in Hungarian, only a small minority, i.e.
22 students declared their preference of reading medical literature in English.

Students of health sciences. Most of the students of health sciences filling in the survey
questionnaire were participating in BSc education, with diverse specialisations. BSc specialisa-
tions representing at least 1 percent of participants were as follows: physiotherapists (27.97%),
nurses (16.31%), dieticians (10.76%), paramedic officers (9.51%), health visitors (8.15%), med-
ical diagnostic assistants (4.30%), midwifes (4.08%), health tourism managers (3.51%), public
health supervisors (3.28%), radiographers (2.38%), recreation and health promotion managers
(1.13%). Master specialisations representing at least 1% of participating students of health sci-
ences were: nurses (1.59%), physiotherapists (1.25%), teacher of health sciences and health
cares (1.13%) and nutritionists (1.02%).

Out of the 911 students of health sciences filling in the online questionnaire, 274 already
participated in an EBM teaching course: 19.4% during the first-year, 26.7% during the second
year, 34.7% during the third year and 38.7% during the fourth year among BSc students as well
as 58.9% of the MSc students. The large majority of these students, i.e. 94.62% found the course
useful for their later work as a health care professional. The vast majority of non-participants
(95.06%) would find a training in EBM helpful for their later professional work (36.79% with
preference during the 1% or 2™ year of education, while 63.24% with preference during the
third or fourth year).

Among participating health sciences faculty students, 46.10% answered reading scientific
literature both in the Hungarian and English language, while 45.44% answered reading scien-
tific literature only in the Hungarian language. A small minority (7.35%) of students of health
sciences reported reading medical resources also in other foreign languages, while only a very
small minority (1.1%) preferred scientific literature in English.

Questionnaire characteristics

Of the 1991 questionnaires only 7.8% were filled out by the students on paper; the study team
members converted these questionnaires into electronicversion.

The consistency testing demonstrated good internal consistency for both the skills ques-
tions (Cronbach’s alpha = 0.85) and the knowledge-evaluating part (Cronbach’s alpha = 0.89),
and acceptable internal consistency for the attitude-evaluating part (Cronbach’s alpha = 0.71).

Self-reported skills in EBM

The majority of medical students rated the following skills as average: finding medical litera-
ture, searching in online databases, critical appraisal of papers on clinical research and identi-
fying patient-relevant clinical questions. Majority of medical students reported limited
experience in critical appraisal of available scientific literature, while ability to identify knowl-
edge gaps were reported to be poor (Table 2). Only a minority (under 10% of medical students
for all the investigated categories) reported having advanced EBM-related skills (Table 2).
Medical students who participated in an EBM course rated all the six items of their skills in
searching and evaluating medical literature significantly better than students who did not
receive training in EBM (Table 2). However, this difference was not as marked in the subgroup
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Table 2. Responses on a 5-point scale to the question: “How would you rate your skills in the following areas?”.

Poor | Limited Average | Above Advanced |Students with | Students without
experience average EBM training | EBM training

(1) 2) 3) (4) (5) Mean score (SD) | Mean score (SD) |p
Medical students (n = 1080) n =259 n =821
Locating professional literature 5.37% 18.06% 44.26% 25.83% 6.48% 3.46 (0.89) 2.99 (0.94) <0.001
Searching online databases 5.19% 16.94% 40.09% 28.89% 8.89% 3.42 (1.01) 3.12 (0.98) <0.001
Critical appraisal of a scientific publication reporting | 22.96% 31.2% 30.09% | 13.33% 2.41% 2.79 (1.02) 2.29 (1.03) <0.001
findings from clinical research
Identifying knowledge gaps in practice (fields where 38.89% 32.31% 20.46% 6.76% 1.57% 2.34 (1.08) 1.89 (0.95) <0.001
not enough scientific literature is available to answer a
specific clinical question)
Critical appraisal of available scientific literature 16.2% 30.37% 30.56% 19.35% 3.52% 2.94 (1.09) 2.54 (1.05) <0.001
Identifying patient-relevant clinical questions 6.02% 16.11% 36.39% 32.5% 8.98% 3.45 (1.01) 3.15 (1.01) <0.001
Health sciences faculty students (n = 911) n=274 n =637
Locating professional literature 4.28% 14.49% 50.05% 24.81% 6.37% 3.23(0.83) 3.09 (0.92) 0.06
Searching online databases 3.40% 11.42% 42.15% 29.97% 13.06% 3.42(0.89) 3.36 (1.00) 0.47
Critical appraisal of a scientific publication reporting 20.97% 35.13% 33.48% 8.45% 1.98% 2.55(0.97) 2.22(0.94) <0.001
findings from clinical research
Identifying knowledge gaps in practice (fields where 36.33% 34.80% 22.83% 4.50% 1.54% 2.20(0.95) 1.87 (0.93) <0.001
not enough scientific literature is available to answer a
specific clinical question)
Critical appraisal of available scientific literature 13.94% 30.63% 37.32% 15.48% 2.63% 2.84(0.94) 2.50 (0.99) <0.001
Identifying patient-relevant clinical questions 3.62% 14.82% 38.31% | 33.59% 9.66% 3.58 (0.96) 3.17 (0.95) <0.001

https://doi.org/10.1371/journal.pone.0225641.t002

of first and second year medical students, where such students participating in an EBM course
rated only their skills in critical appraisal of the content of a scientific publications (p = 0.007)
and in identifying knowledge gaps (p = 0.025) significantly better as compared to student who
have not yet participated in such a course. Among third and fourth year medical students, all
the six investigated skills (Table 2) were evaluated as significantly better in the subgroup of
EBM course participants as compared to non-participants. The same was also true for the sub-
group of fifth and sixth year medical students.

The distribution of answers to certain questions was similar among students of health sci-
ences to that seen in the case of medical students, with the majority of students of health sci-
ences rating their skills as average in locating professional literature, searching in online
databases, in critical appraisal of papers on clinical research and in identifying patient-relevant
clinical questions. Students had limited experience in critical appraisal of available scientific lit-
erature and rated their skills in identifying knowledge gaps as poor (Table 2). With the excep-
tion of searching in online databases, students of health sciences with EBM training had
significantly higher ratings than had EBM non-trained students.

Sources and methods of healthcare information retrieval

The percentage distribution of answers to the question “Which source would you rate as the
primary source of healthcare information retrieval?” among medical students who either par-
ticipated or not in an EBM course are compared on Fig 1. Medical students not yet trained in
EBM were significantly more likely to choose printed books as the main source of healthcare
information retrieval, while medical students who already participated in an EBM course
choose online journals and professional guidelines to a significantly higher extent compared
tothose who did not participate in EBM course.
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Fig 1. The opinion of Hungarian medical students regarding the most important source of healthcare
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Among students of the faculty of health sciences who were trained in EBM choose printed
books to a significantly lower extent (28.8% vs 37.8%; p = 0.01) and professional guidelines to
significantly higher extent (10.2% vs 3.6%; p<0.001) than those students who did not partici-

pate in EBM course. No other significant difference was seen between the two groups.

Search engines used for healthcare information retrieval are shown in Table 3. (Here results
were available for 1465 students only, as due to a technical problem not all students answered

the question “Which search engines have you already used for healthcare information
retrieval?” as a multiple choice, but as a single choice question. Only data from students

answering the question as multiple choice were analysed.)

Table 3. Popularity of different search engines among Hungarian students of medicine and health sciences

faculties.

Medical students (n = 697)

Google 94.12%
Google scholar 27.12%
Wikipedia 72.45%
Pubmed/ Medline 63.99%
Medscape 22.38%
Cochrane Library 5.02%
Health sciences faculty students (n = 768)

Google 90.63%
Google scholar 20.57%
Wikipedia 52.60%
Pubmed/ Medline 49.35%
Medscape 17.45%
Cochrane Library 4.69%

https://doi.org/10.1371/journal.pone.0225641.t1003
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Google was the most popular search engine, followed by Wikipedia and Pubmed/Medline.
Medscape and especially the Cochrane Library were used by only a minority of students for
the retrieval of scientific literature (Table 3).

When conducting a subgroup analysis comparing EBM trained and non-trained medical
students, we found that Pubmed/Medline (84.0% vs. 57.9%, [EBM trained vs. EBM non-
trained], p<0.001), Medscape (36.2.0% vs. 18.2%, p<0.001), and the Cochrane Library (12.3%
vs. 2.8%, p<0.001) were used to a significantly higher extent for healthcare information
retrieval by EBM trained than non-trained medical students. There were no significant differ-
ences in the use of Google (92.6% vs. 94.6%, p = 0.35), Google Scholar (30.7% vs. 26.0%,

p = 0.27) and Wikipedia (73.8% vs. 68.1%, p = 0.16) between the EBM trained and non-trained
medical students.

Although the use of Pubmed, Medscape and Cochrane Library were generally lower among
students of health sciences than among medical faculty students, subgroup analysis comparing
EBM trained and non-trained health sciences students had comparable results to those seen in
the case of medical students: Pubmed/Medline (62.7% vs. 43.6%, [EBM trained vs. EBM non-
trained], p<0.001), Medscape (25.3.0% vs. 14.0%, p<<0.001), and Google scholar (26.6% vs.
17.9%, p = 0.01) were used to a significantly higher extent by EBM trained than non-trained
health sciences faculty students, while there were no significant differences in the use of Google
(90.6% vs. 90.7%, p = 1.00) and Wikipedia (51.9% vs. 52.9%, p = 0.81). Among students of the
faculty of health sciences, the use of the Cochrane Library did not significantly differ between
EBM trained and non-trained students (6.4% vs. 3.9%, p = 0.14).

Knowledge of EBM-related terms

There were large differences in the understanding of different EBM-related terms (Table 4).
The most known term among medical students was sample size’; about two third of medical
students answered that they could explain meaning of the term to others. In contrast, only 7%
of medical students thought that they could explain the meaning of the term ’intention-to-
treat analysis’. When evaluating answers as if they were scores on a 5-point-scale and compar-
ing the range of scores between EBM-trained and non-trained medical students, we found that
those participating in an EBM course rated their knowledge regarding EBM-related terms to
be significantly better than students who did not receive a training in EBM yet (with p<0.001
for all investigated terms).

We also calculated a mean score based on the 13 scores (listed in Table 4) evaluating knowl-
edge of individual students and conducted a multifactorial logistic regression analysis to reveal
factors having an influence on better or worse scores (i.e. a mean score higher or lower than
2.0). Healthcare work experience (OR = 1.59; 95% CI = 1.01-2.52, p = 0.048), conducting stu-
dent research as member of the Scientific Students’ Associations (OR = 2.02; 95% CI = 1.45-
2.82, p<0.001), upper year university students (OR = 1.65; 95% CI = 1.37-1.98, p<0.001) and
participation in an EBM teaching course (OR = 3.32; 95% CI = 2.32-4.76, p<0.001) proved to
have a significant positive influence on the knowledge of EBM related terms among medical
students, while gender (OR = 1.22; 95% CI = 0.93-1.61, p = 0.15) and having a close family
member working in healthcare (OR = 0.96; 95% CI = 0.73-1.26, p = 0.75) had no significant
effect.

Among students of health sciences, the most known term was ’case study’, while the least
known was ’confidence interval’ (Table 4). Also health sciences faculty students with EBM
training rated their knowledge on most of the EBM-related terms significantly better than stu-
dents without EBM training, although there was no significant difference in the knowledge of
trained and non-trained students in case of the terms ’lost to follow-up’ (p = 0.15) and 'number
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Table 4. Self-reported understanding of evidence-based healthcare-related terms among Hungarian medical and health sciences faculty students.

I understand and I could Some Do not understand, but would Do not understand, but I think, it No idea
explain to others understanding like to understand wouldn’t be helpful to me to understand | about this

Medical students (n = 1080)
Evidence-based 43.33% 38.98% 15.83% 0.28% 1.57%
medicine
Intention-to-treat 6.96% 25.65% 60.65% 3.43% 3.33%
analysis
Sample size 65.09% 25.19% 6.94% 0.83% 1.94%
Case study 59.07% 33.61% 4.91% 0.83% 1.57%
Cohort study 30.74% 30.74% 33.70% 2.04% 2.78%
Confidence interval 33.61% 37.22% 23.80% 3.80% 1.57%
Controlled clinical 44.44% 37.04% 16.48% 0.74% 1.30%
study
Lost to follow-up 37.59% 31.67% 26.20% 2.04% 2.50%
Meta-analysis 25.46% 24.44% 43.70% 3.70% 2.69%
NNT (number needed 14.26% 27.13% 51.94% 3.43% 3.24%
to treat)
Randomisation 53.61% 31.57% 12.50% 1.02% 1.30%
Practical guideline 58.15% 30.74% 9.35% 0.56% 1.20%
Systematic review 28.80% 38.70% 28.89% 1.48% 2.13%
Health sciences faculty students (n = 911)
Evidence-based 39.85% 39.96% 16.47% 1.43% 2.31%
medicine
Intention-to-treat 10.10% 33.04% 48.85% 4.28% 3.73%
analysis
Sample size 53.35% 29.09% 11.96% 231% 3.29%
Case study 54.77% 31.17% 9.11% 1.65% 3.29%
Cohort study 16.90% 27.11% 47.31% 3.29% 5.38%
Confidence interval 8.89% 21.62% 57.08% 6.59% 5.82%
Controlled clinical 31.94% 38.97% 23.82% 2.31% 2.96%
study
Lost to follow-up 44.24% 28.76% 22.50% 1.98% 2.52%
Meta-analysis 18.66% 24.70% 48.74% 3.62% 4.28%
NNT (number needed 9.44% 21.41% 58.84% 4.61% 5.71%
to treat)
Randomisation 41.93% 32.27% 21.41% 1.76% 2.63%
Practical guideline 54.34% 33.26% 9.22% 1.32% 1.87%
Systematic review 33.59% 39.30% 21.30% 2.85% 2.96%

https://doi.org/10.1371/journal.pone.0225641.t1004

needed to treat’ (p = 0.05). Upper year university students (OR = 1.47; 95% CI = 1.05-2.05,
p<0.05) and participation in an EBM teaching course (OR = 1.69; 95% CI = 1.47-1.93,
p<0.001) were factors that significantly influenced EBM-related knowledge.

Attitudes towards using EBM in health care practice

All medical students agreed that EBM is important for the practical work of physicians and
wished to improve their skills in applying EBM (Table 5). However, students trained in EBM
were more likely to answer “strongly agree” instead of “agree”, which resulted in significant
difference between the EBM-trained and non-trained groups in the 8 out of 11 parameters
compared (Table 5). The degrees of agreement with the statements that “EBM is important for
patients to receive the optimal treatment” and that “EBM facilitates decisions about individual
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Table 5. Response frequency and means of ratings to the question: “On a scale ranging from ‘strongly disagree’ to ‘strongly agree’ how would you rate your opinion
about the following statements?” among Hungarian medical students (n = 1080).

Strongly | Disagree | Neutral Agree = Strongly | Students with EBM | Students without

disagree agree training (n = 259) EBM training
(n=821)
(1) 2) 3) (4) (5) mean range (SD) mean range (SD) P
Evidence based medicine (EBM) is important for the 0.56% 0.83% 12.87% | 45.00% | 40.74% 4.50 (0.68) 4.17 (0.75) <0.001
practical work of physicians
During my studies, I would like to improve my skills 0.28% 0.83% 16.76% | 49.35% 32.78% 4.31 (0.76) 4.08 (0.72) <0.001
in applying EBM during my practical work as a
medical professional
EBM is important for patients to receive the optimal 0.28% 0.74% 14.54% | 49.91% 34.54% 4.42 (0.67) 4.10 (0.71) <0.001
treatment
EBM facilitates decisions about individual patient’s 0.37% 0.74% 14.35% | 48.06 36.48% 4.46 (0.69) 4.11 (0.72) <0.001
care
EBM considers the personal expertise of physicians 2.78% 18.43% | 43.80% | 26.39% 8.61% 3.18 (1.06) 3.20 (0.89) 0.83
EBM considers views and preferences of patients 4.07% 23.43% | 44.07% | 22.04% 6.39% 2.94 (1.08) 3.06 (0.88) 0.07
regarding their own therapy
It is important to incorporate research results into 0.28% 0.19% 5.65% | 42.87% 51.02% 4.53 (0.63) 4.42 (0.64) 0.01
healthcare practice
All types of studies are of equal value 19.07% 53.61% | 19.26% | 7.13% 0.93% 2.00 (0.90) 2.23(0.83) <0.001
EBM means an unrealistic burden to health care 7.96% 42.13% | 42.13% | 6.94% 0.83% 2.41 (0.88) 2.53(0.74) 0.01
professionals in the daily routine patient care
Textbooks are the most optimal source of 3.7% 29.26% | 38.7% |25.74% 2.59% 2.84 (0.93) 2.98 (0.88) 0.06
information, when a question regarding the care of
patients should be answered
As a future healthcare practitioner, I find life-long 0.37% 0.93% 5% 30.93% | 62.78% 4.66 (0.56) 4.51 (0.70) 0.01

learning as vital

https://doi.org/10.1371/journal.pone.0225641.t005

patient’s care” were also significantly higher in the EBM-trained medical student group than
in those without EBM training.

The majority of medical students were unable to decide whether EBM considers also the
personal expertise of physicians as well as the views and preferences of patients regarding their
own therapy; in this context there were no differences between EBM-trained and non-trained
medical students. Medical students were also unsure whether textbooks are the most optimal
source of information when questions regarding the care of individual patients should be
answered (Table 5). Life-long learning was seen as very important in both groups, but scores
representing the strength of agreement were significantly higher among EBM trained medical
students (Table 5).

Among students of health sciences there were 6 out of 11 statements with significant differ-
ence between the opinion of EBM-trained and non-trained students (Table 5).

Discussion
Summary of findings

The present study attempted to provide an overall picture about the extent to which concepts
of EBM are incorporated into medical and health sciences education in Hungary and to
answer the question whether evidence-based education in the present form is effective enough
to improve skills and knowledge and build a generally positive attitude towards EBM among
students.

In the international scientific literature several studies are available that assess the attitudes,
knowledge and skills of medical and healthcare professionals [7, 12-18] and describe generally
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positive attitudes, however with skills of very different level in using EBM in practice. More-
over, in countries, where EBM courses are already incorporated into the curriculum, surveys
have assessed the attitudes, knowledge and skills of both educators [6] and educated students
[19-22]. These studies consistently reported positive attitudes toward EBM among undergrad-
uate students participating in EBM education.

The uniqueness of our study is that it compares attitudes, knowledge and skills of students
who participated in an EBM training course and those who are not EBM course attendees
studying in the same institutions and faculties. Therefore we think, that our findings may also
be adaptable and useful to countries where, as in Hungary, only a part of students receive
focused EBM education or where EBM concepts are just in progress to be introduced into
curriculum.

In the present study, the attitude towards EBM was generally positive among both medical
and health sciences students; however, only a small minority of students rated their EBM-
related skills as advanced, and there were large differences in the understanding of different
EBM-related terms. General terms, like ’evidence-based medicine’ or ’sample size’ were better
understood than more specific terms, like ’intention-to-treat analysis’, ‘confidence interval’ or
‘number needed to treat’. This difference might be related simply to the fact that general terms
are more likely to appear also during the education of subjects other than EBM. These results
suggests that a list of EBM-related terms which is constructed at faculty level, handed out and
recommended for medical and health sciences faculty students during their studies might
improve the transmission of EBM-related knowledge.

Importance of targeted EBM training is strongly underpinned in our study by the results
on sources and methods used by students for scientific information retrieval. Of course, for a
large majority of university students printed books represent the most important source of
information. However, EBM training seems to be an important tool to educate students of the
importance of using up-to-date scientific information (e.g. those published in online journals)
for supporting healthcare decisions. The significant difference in the use of PubMed/Medline
and the more than fourfold difference in the use of the Cochrane Library seen in this study in
medical students who participated in EBM courses as compared to those who did not highlight
the importance of teaching how to use these data retrieval systems for medical decision
making.

Among both medical and health sciences faculty students, upper year students and partici-
pating in research activities were important factors contributing to EBM-related knowledge.
Because the percent of EBM-trained student was also increasing in parallel with the number of
years of studies, this observation might underpin further the important role of incorporating
EBM education into other courses besides targeted EBM training.

Students of health sciences were generally characterised by more self-confidence, especially
when self-evaluating their EBM-related skills. However, differences between EBM-trained and
EBM non-trained students from the faculty of health sciences were less pronounced than in
the case of medical students. These slight differences between students of medicine and health
sciences might not necessarily reflect the lower effectiveness of EBM training among students
of health scientific, but might rather indicate that the number of non-EBM-trained students
overestimating their knowledge was higher in our sample among students of the faculties of
health sciences.

It is interesting that the large majority of medical students were neutral regarding the state-
ments 'EBM considers the personal expertise of physicians’ and "EBM considers views and
preferences of patients’ with no significant differences between EBM-trained and non-trained
students. This observation indicates that medical students, at least in Hungary, are unsure
about the way how EBM should be implemented in the daily practice. There is considerable
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potential for improvements to move away from “cookbook medicine” towards a science-
based, but individualised medicine that involve both professional expertise and individual
patient factors.

Study limitations

Although attempts were made to maximize the rate of filling out the questionnaire by a repre-
sentative number of students by sending out invitations and reminders to participate several
times, the participation rate from different universities does not fit the proportion of the stu-
dents studying there. Consequently, students with more active attitudes towards scientific or
public life might be overrepresented in the sample. Moreover, first and second year students
were more eager to participate in the survey, therefore their opinion might be overrepresented
against the opinion of students from upper university years. We cannot fully exclude response
bias and should be cautious with self-reported information [23].

In the present survey we have not asked detailed information about the characteristics (e.g.
hours, content) of the EBM course attended by the students. Additionally, the possible differ-
ences in EBM education among faculties and specialisations were not studied and their impact
were not analysed.

During the university studies there is a unique opportunity to form attitudes of future
healthcare providers and to pass over EBM-related knowledge, however in our findings, i.e.
attitudes, knowledge and skills of undergraduate medical and health sciences faculty students
do not necessarily reflect the real use these students will make of EBM later as a health
professional.

Conclusions

Substantial proportion of students of the medical and health sciences faculties would like to
acquire EBM-related knowledge and skills during their university studies. Although the atti-
tude towards EBM is generally positive, only a small minority of students rated their EBM-
related skills as advanced in the present survey. Self-reported EBM-related knowledge and
skills are higher among students who already received an EBM-training, an observation which
underlines the role of targeted EBM education in both medical and health sciences education.
Targeted EBM training seems to be more effective following the second education year, when
medical students have already acquired basic knowledge in medicine. Increased EBM-related
knowledge and skills among higher year medical students highlight the importance of integrat-
ing EBM concepts also into other courses of the basic, preclinical and clinical modules.
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