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FIVE WS AND ONE H IN KNOWLEDGE MANAGEMENT EDUCATION 
 

Meliha Handžić 

International Burch University 
Bosnia and Herzegovina 
m.handzic@ibu.edu.ba 

John Edwards 

Aston University, Birmingham 
United Kingdom 

Sandra Moffett 

University of Ulster, Londonderry 
United Kingdom 

Alexeis Garcia-Perez 

Coventry University, Coventry 
United Kingdom 

Aino Kianto 

Lappeenranta University of Technology, Lappeenranta 
Finland 

Ettore Bolisani 
University of Padova, Vicenza 

Italy 
 

Abstract 

 

This panel will discuss key aspects of knowledge management (KM) education in response to 

challenges posed by the necessity to improve KM as a discipline and an established professional field. 

Through panelists’ thought-provoking presentations and interactions with the audience, the 

discussion will address KM education from the starting why, what, who, where and when 

perspectives to the end result and understanding of how to approach KM education in the future. 

Keywords: Knowledge Management (KM), KM Education, KM Skills and Competencies, Panel 
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THE KM TIMES THEY ARE A’CHANGIN 
 

Meliha Handžić 

International Burch University 
Bosnia and Herzegovina 
m.handzic@ibu.edu.ba 

 

Abstract 

 

This paper traces the changes in the development of the field of knowledge management (KM) over 

time, through a review of the representative literature and the author’s own research. The paper 

starts by going back to the origins of KM and reflects on three significant evolutionary stages termed 

fragmentation, integration and fusion. Following these reflections on the KM past, the paper 

speculates on the possible KM future. It identifies three emerging trends named extension, 

specialization and reconceptualization that point to several possible KM futures. The first two 

involve decentralisation and regeneration of prior KM interpretations, while the third trend signals 

a revolutionary next KM generation. Irrespective of the direction it may take, the evidence presented 

in this paper suggests that KM has a future, although it may not be without challenges. 

Keywords: Knowledge Management (KM); KM Development; KM Past; KM Future 
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DIGITAL HUMANISTS’ KNOWLEDGE SPACE: A CONCEPTUAL DESIGN 
 

Meliha Handžić 

International Burch University 
Bosnia and Herzegovina 
m.handzic@ibu.edu.ba 

Charles van den Heuvel  
Royal Netherlands Academy of Arts and Sciences Amsterdam 

Netherlands  
 

Abstract 

 

Purpose – The purpose of this paper is to propose a conceptual design of a virtual knowledge space 

for use by digital humanists. Digital humanists’ work lies at the crossroads of computer science and 

the humanities (Stanford Humanities Center, 2017). Moving traditional humanistic material into 

digital forms brings new challenges for scholars of the humanities. The proposed virtual knowledge 

space is intended to help users make humanistic knowledge in digital media more manageable and 

usable.  

Design/methodology/approach – A knowledge management (KM) approach suggested by Handzic 

(2004) was used as a theoretical basis for designing the structure of the proposed knowledge space. 

According to KM, a virtual knowledge space should provide support for knowledge codification and 

personalisation. It should also support knowledge exploration and exploitation. Following these KM 

principles, the proposed design incorporates the ability to build and access knowledge repositories 

(e.g. digital documents, images, metadata), tools for knowledge discovery and presentation (e.g. 

data mining, topic modelling, visualisation), support for knowledge sharing and collaboration with 

other researchers (e.g. email, wikis, virtual meeting rooms), as well as for new knowledge creation 

(e.g. simulation games, mind mapping, brainstorming).  

Originality/value – This paper contributes a novel conceptual design of a virtual knowledge space 

that pushes forward the current state-of-the art in digital humanities. It integrates all relevant 

digital assets, services and tools that support the user experience. It is envisaged as a one-stop shop 

for humanities scholars in the digital production and usage of relevant humanistic knowledge.  

Practical implications – The current conceptual work implies that KM technology may change the 

way humanities scholars interact with their data and share their insights. In particular, the paper 

suggests that the proposed virtual knowledge space may serve as reference for implementing 

various digital humanities projects relevant to a wide range of humanities disciplines. However, 

these implications need to be interpreted with caution due to the current lack of empirical evidence. 

Future study is recommended to address this research gap. 
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SENTIMENT KNOWLEDGE DISCOVERY: PEOPLE VERSUS TECHNOLOGY 
 

Meliha Handžić 

International Burch University 
Bosnia and Herzegovina 
m.handzic@ibu.edu.ba 

Zeynep Orhan 

International Burch University 
Bosnia and Herzegovina 

zeynep.orhan@ibu.edu.ba 
 

Abstract 

 

Diplomatic correspondence provides a wealth of unstructured textual data for application of 

sentiment knowledge discovery services. However, there are no proven evidence-based guidelines 

for their application. Therefore, the goal of this study was to evaluate the suitability of different 

technology and people-oriented approaches to classification of sentiments expressed in diplomatic 

letters. In particular, the research compared the performance of two different types of automated 

algorithms (lexical and non-lexical) and two  different groups of human raters (graduate students). 

The study found no differences between different types of automated algorithms or between 

different groups of human raters. However, the results provide significant support  for human raters 

over automated algorithms. Such results confirm the contingency view of knowledge management. 

They also suggest that the informating (instead of automating) approach to evaluative judgements 

may be a plausible way forward. 

Keywords: Knowledge Discovery, Opinion Mining, Sentiment Analysis, Diplomatic Correspondence  

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:m.handzic@ibu.edu.ba
mailto:zeynep.orhan@ibu.edu.ba


 

 

7 

 

 

WIN-WIN FACTORS OF HIGH-END PERFUME PACKAGING THAT LEAD TO 
PURCHASE DECISION 

 

Mersid Poturak 

International Burch University 
Bosnia and Herzegovina 

mersid.poturak@ibu.edu.ba 

Zumreta Redžović 

International Burch University 
Bosnia and Herzegovina 

zumreta.redzovic@stu.ibu.edu.ba 
 

Abstract 

 

This research will provide specific data that will aid in explaining how different factors of high-end 

perfume packaging impact consumer buying behavior. Thus, the basic purpose of this it is to find 

out how such factors are behind the success of packaging. It has been observed that perfume 

packaging elements such as color, wrapper design, packaging material, font style and innovative 

ideas have significant impact on consumers’ buying behavior. In this research we will find out the 

relationship between independent variable and dependent variables. The research is based in 

Federation of Bosnia and Herzegovina. The primary data for this research was gathered in the form 

of survey. Data analysis was conducted in SPSS software. Statistical tests were run to ensure that 

results are usable in resolving the main perfume packaging factors customers are impacted by. 

Keywords: Color, Innovation, Customer Preference, Design, Information Specified, Materials used, 

High-end, Fragrance, Perfume, Scent. 
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STUDY ON CLIENT-SATISFACTION FACTORS IN CONSTRUCTION 
INDUSTRY  

 

Mersid Poturak 

International Burch University 
Bosnia and Herzegovina 

mersid.poturak@ibu.edu.ba 

Meliha Duljević 

International Burch University 
Bosnia and Herzegovina 

meliha.duljevic@stu.ibu.edu.ba 
 

Abstract 

 

Client satisfaction represents a crucial factor in the development and management of the 

construction process, as well in the creation of professional company-client relationships. Moreover, 

it is one of the major determinants of project success and therefore is a fundamental issue for 

construction managers who must constantly seek to improve their performance in order to survive 

in the marketplace. Providing superior quality and keeping customers satisfied are rapidly becoming 

the ways that companies use to differentiate themselves from competitors. The main objective of 

this study is to establish a comprehensive list of factors used for measuring client satisfaction and 

to study their influence on client satisfaction in the construction industry. The purpose of this study 

is to identify main client satisfaction factors and to advance both theoretical and practical 

understanding of their satisfaction in construction industry. A survey conducted in this study was 

focused on clients of different companies from construction industry in Bosnia and Herzegovina 

(B&H). The perceptions of clients with respect to the performance of contractors were measured 

using five factors including timeliness, cost, quality, client orientation and safety. Through the 

analysis of data generated by the survey, it is concluded that all the factors identified in the client-

satisfaction model do not possess the same significance when it comes to satisfying clients. The 

approach of this research is useful to construction firms, not only in B&H, but also in other places, 

for identifying and improving their weak areas and improving the service quality for their clients.  

Keywords: Client satisfaction, Satisfaction factors, Construction Industry, Bosnia & Herzegovina 
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TRENDS IN E-LEARNING: STUDENTS PERCEPTIONS ON MASSIVE OPEN 
ONLINE COURSES (MOOCS) 

 

Mersid Poturak 

International Burch University 
Bosnia and Herzegovina 

mersid.poturak@ibu.edu.ba 

Ekrem Nurović 

International Burch University 
Bosnia and Herzegovina 

ekrem.nurovic@stu.ibu.edu.ba 
 

Abstract 

 

Education is one of the most important segment of every society. Countries with best educational 

systems tend to prosper faster in overall development. Through the history, education was a 

privilege. In recent history, a good education is a privilege. A recent development of the technology 

revolutionized knowledge in many aspects. The Massive Open Online Courses as one of the most 

prominent developments in digital education in recent years has created a totally different approach 

to education and it tends to revolutionize system of getting an education. Scares and unreachable 

knowledge for many people from all around the world become accessible, free, and reachable with 

the click on the computer. This shift in education has potential to solve many problems but also it is 

facing many challenges. The government in developed countries recognized this shift and fully 

supported it. The situation in Bosnia and Herzegovina is different in many aspects. The government 

is mostly focused on political issues and economical survivor, modernization of education is way 

down on the list of important things. Innovations and stressing out the importance of new trends in 

education is completely left to individuals or on private institutions. Still, very little scholarly research 

has been done on e-learning in B&H. This study has a twofold significance. Firstly to fulfill the gap in 

the literature and secondly to offer some theories on which government or non-government 

institutions can act upon. The main purpose of this research is to examine what are the factors that 

are influencing students to use online education. The sample for this study are high school and 

university students. Quantities method would be use to analyze data and more than 500 surveys 

have been collected. If we manage to develop a culture of online learning this would save us years 

and years in figuring out what is wrong with traditional education. And it can bring this country on 

a highway when it comes to the skilled and educated population. 

Keywords:  MOOCs, e-Learning, online courses, education, knowledge, Bosnia and Herzegovina, 

courses 
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PERCEPTION OF INTERNET USERS ON ONLINE ADS & CONSUMER 
REVIEWS WHEN MAKING PURCHASE DECISION 

 

Mersid Poturak 

International Burch University 
Bosnia and Herzegovina 

mersid.poturak@ibu.edu.ba 

Alma Hurić  

International Burch University 
Bosnia and Herzegovina 

alma.huric@stu.ibu.edu.ba 
 

Abstract 

 

The social media is becoming unavoidable not just in organizations’ marketing efforts, but also in 

ordinary people’s lives. Two terms that are highly inseparable from social media include online ads 

and consumer reviews. A systematic literature review has been conducted in order to understand 

how those terms represent a significant and dominant influence that can showcase how online users 

are important for each other and that they need to stay connected in order to keep sales go up and 

company become even more profitable. There is a scarce evidence – both descriptive and empirical 

– on this topic, so this study tries to discover the influence of different types of social media channels, 

online advertisements and online customer reviews on consumers' purchase decision. 265 useful 

questionnaires were collected through both online and offline surveys in Bosnia and Herzegovina. 

The results will provide the fundamental descriptive statistics and correlations between the variables, 

and investigate if any of the variables have an impact on consumers' purchases. 

Keywords: Digital Marketing, Online Ads, Consumer Reviews, Online Users, Social Media, Purchase 

Decision 
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A RESEARCH REVIEW OF MOTIVATION-ENHANCING OF HUMAN 
RESOURCE PRACTICES 

 

Muhammet Sait Dinc 

International Burch University 
Bosnia and Herzegovina 
m.sait.dinc@ibu.edu.ba 

Nereida Hadžiahmetović 

International Burch University 
Bosnia and Herzegovina 

nereida.hadziahmetovic@ibu.edu.ba 

Kanita Jahić  

International Burch University 
Bosnia and Herzegovina 

kanita.jahic@stu.ibu.edu.ba 
 

Abstract 

 

This analysis of 115 articles about motivation-enhancing human resource practices published  in  

seven  Human  Resource  Management  journals  in  a  period  between  2010  and  2015  presents  

significant  contributions   of   individual   scholars   and   institutions   to   research   of   motivation-

enhancing   human   resource   practices.   Coauthor   relationship   is   found   through   network   

analysis   in   order   to   show   interrelationship among scholars who have contributed to this 

research.  However, in order to provide main categories and subcategories in the field, authors 

carried  out  content  analysis  of  the  articles.  Moreover, research locations, and methodologies of 

the articles are analyzed.  Finally, to demonstrate recent trend of the research of motivation-

enhancing human  resource  practices  in  the  aforementioned  period,  this  study  provides  some  

essential  information  such  as  number  of  articles  published  in  each  journal and in each year.  

Keywords: Research of motivation-enhancing human resource practices, Human resource  practices,  

Research topic, Research location, Research methodology, Scholar network.  
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ATTRACTING FOREIGN DIRECT INVESTMENT IN DEVELOPING 
COUNTRIES: WHY BOSNIA AND HERZEGOVINA SHOULD BE LEARNING 

FROM CHINA 
 

Sanel Halilbegović 

International Burch University 
Bosnia and Herzegovina 

sanel.halilbegovic@ibu.edu.ba 

Emina Šabić 

International Burch University 
Bosnia and Herzegovina 

eminasabic@outlook.com 
 

Abstract 

 

The importance of capital inflows and outflows is something that country needs and encourage it to 

help the economies of countries to grow at a steady rate. The purpose of this study is to provide a 

framework and to explain what main drivers of FDI in the world are and what policies should be 

made to encourage the FDI in BiH. Main limitations of this study would be that, since this is rather 

an extensive study, it will not be able to cover all factors in-depth, but the author will try to explain 

in great detail the ones that she considers to be of great importance for Bosnia and Herzegovina. 

The author will examine factors that China took into consideration as it's incentives for attracting 

FDI. Furthermore, this study will show what the main factors are influencing the FDI of other 

countries and how Bosnia can improve its policies and change them to attract FDI. 

Keywords: Foreign Direct Investment, Inflow, Incentive, Developing countries, Government’s actions 
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ANALYSIS OF A STANDALONE USAGE AND LIMITATIONS OF A RELATIVE 
STRENGTH INDEX INDICATOR IN STOCK TRADING 

 

Sanel Halilbegović 

International Burch University 
Bosnia and Herzegovina 

sanel.halilbegovic@ibu.edu.ba 

Nedim Čelebić 

International Burch University 
Bosnia and Herzegovina 

nedim.celebic@ibu.edu.ba 

Dženan Kulović 

University of Zenica 
Bosnia and Herzegovina 

dzenan.kulovic@efunze.ba  
 

Abstract 

 

In the stock trading community, a recent growth in number of traders, especially young ones, is quite 

visible and more and more investors are trying to find one turnkey tool that can work for rookie 

traders as well as seasoned professionals.    The  purpose  of  this  research  is  to  analyze  one  of  

the  proclaimed  magic  tools  of  trading  called  Relative  Strength  Index  (RSI).    Researchers  plan  

to  examine  and  analyze  a  standalone  usage  of  RSI  as  a  sole  determinant of investment 

decisions.  RSI indicator is one of the five most popular technical indicators and it is very often used 

in assessment of stock direction but unfortunately some inexperienced investors are relying too 

much on this one tool and use it for analysis and trading of various securities.   Secondary data will 

be used to analyze  the  signal  strength  and  profit  relation  using  regression  and  paired  sample  

t-test.    The  outcome  of  the  study portrays that RSI indicator is highly unreliable due to a very 

weak coefficient of determination; hence the tool should be used only when coupled with other 

technical analysis indicators.  The main limitation of this study is in its breadth so in the future it 

could be used more widely across industries and various types of companies.  

Keywords: Relative Strength Index; Technical indicators; Limitations of RSI; Stock trading; Technical 

analysis; Profitability 
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EFFECT OF PERSON'S AGE ON SUPPLEMENTAL INVESTMENT HABITS 
TOWARDS RETIREMENT IN FEDERATION OF BOSNIA AND HERZEGOVINA 
 

Sanel Halilbegović 

International Burch University 
Bosnia and Herzegovina 

sanel.halilbegovic@ibu.edu.ba 

Enida Mehanović 

International Burch University 
Bosnia and Herzegovina 

enida.mehanovic@stu.ibu.edu.ba 
 

Abstract 

 

This  research  will  examine  the  effect  of  person’s  age  on  supplemental  investment  habits 

towards retirement in Federation of Bosnia and Herzegovina. Thus, the basic aim of the study is to 

find out if the age of individuals have an effect on saving and investing habits for retirement. It has 

been  observed  that  age  of  person  has  effect  on  the  supplemental  investment  habits  towards 

retirement.  In  this  research  both  primary  and  secondary  data  will  be  used.The  primary  data  

for this  research  was  gathered  in  the  form  of  survey. Data  analysis  was  conducted  in  SPSS  

software. Statistical tests  were run  to see  if  the  age of  individuals has  effect  on saving  for  

retirement. As we found in previous researches that age plays very important role in saving and 

investing habits, also in this research we came to the conclusion that age of individuals really plays 

an important role in saving habits of citizens from Federation of Bosnia and Herzegovina. 

Keywords: Investment habits, Retirement plan, Pension savings, Supplemental investments, 

Person’s age.  
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UTICAJ SPOLA SREDNJIH MENADŽERA NA UKLJUČENOST U PROCES 
DONOSENJA STRATEŠKIH ODLUKA U SREDNJIM PREDUZEĆIMA U FBIH 

 

Sanel Halilbegović 

International Burch University 
Bosnia and Herzegovina 

sanel.halilbegovic@ibu.edu.ba 

Nedim Čelebić 

International Burch University 
Bosnia and Herzegovina 

nedim.celebic@ibu.edu.ba 

Dženan Kulović 

University of Zenica 
Bosnia and Herzegovina 

dzenan.kulovic@efunze.ba  
 

Abstract 

 

Srednji menadžment pored top menadžmenta igra važnu ulogu u nekim fazama stra-teškog 

odlučivanja. Svrha istraživanja je testiranje teorijskog modela donošenja odluka “engl. management 

science“, na srednjim preduzećima nerazvijenih tržišta kao što je Federacija Bosne i Hercegovine. Cilj 

je istražiti utjecaj spola srednjih menadžera na njihovu uključenost u faze strateškog odlučivanja. Za 

testiranje em-pirijskog modela, ispitano je 135 srednjih i top menadžera u 30 srednjih preduzeća u 

FBiH. U cilju testiranja postavljenih hipoteza, korištene su statističke metode ko-relacija i linearna 

regresija. Istraživanje je pokazalo da spol srednjih menadžera ne utječe značajno na njihovu 

uključenost u faze strateškog odlučivanja.  

Keywords: donošenje odluka, srednji menadžment, spol, srednja preduzećaJEL: D70  
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THE ROLE OF FORENSIC ACCOUNTING IN PREVENTION TAX EVASION IN 
BIH 

 

Elvisa Buljubašić 

International Burch University 
Bosnia and Herzegovina 

elvisa.buljubasic@ibu.edu.ba 

Emina Šabić  

International Burch University  
Bosnia and Herzegovina  

eminasabic@outlook.com  
 

Abstract 

 

Many countries around the globe are faced with the growing gray economy, accompanied with the 

lack or inadequate tax reform, what represent suitable environment for development of many illegal 

actions, including tax evasion which is one of the most devastating forces of a country's economy. 

According to the estimates of independent economic analysts, tax evasion in Bosnia and 

Herzegovina is approximately 4 billion BAM and as such represent a serious problem since the 

country is struggling with its budget deficit. The purpose of this study is to explain the role of forensic 

accounting in preventing tax evasion while focusing on Bosnia and Herzegovina. This study will 

explain the role of forensic accountants and internal and external auditors in the prevention of tax 

evasion. Data will be derived from various reports of government agencies, independent analysts 

and articles written by Bosnian authors to confirm that forensic accounting is currently the best 

weapon in tax evasion detection. The findings of the study will demonstrate the significance of this 

topic in the context of BH and the role that forensic accounting plays in accounting profession and 

society as a whole. 

Keywords:  Forensic Accounting, Tax evasion, Fraud detection, Fraud prevention, Forensic 

accountant 
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IMPACTS OF ORGANIZATIONAL LEARNING CAPABILITY AND ISO 9001 
EFFECTIVENESS ON FINANCIAL PERFORMANCE 

 

Ensar Mekić 

International Burch University 
Bosnia and Herzegovina 
ensar.mekic@ibu.edu.ba 

Muhammet Sait Dinc 

International Burch University 
Bosnia and Herzegovina 
m.sait.dinc@ibu.edu.ba 

 

Abstract 

 

The main purpose of this study was to investigate the relationship between Organizational Learning 

Capability, ISO 9001 Effectiveness and Financial Performance of Bosnian exporters. Based on 

literature review, a conceptual model was validated and the hypotheses were proposed. The 

measurement instrument used in this study is a structured survey prepared based on literature 

review. The target population were the managers of Bosnian exporters that have the ISO 9001 

standard implemented in the company. In total, 84 surveys were completed by respondents, which 

is sample good enough for the entity of the Federation of Bosnia and Herzegovina. Before 

conducting a regression analysis in Software Package for Social Sciences, the exploratory factor 

analysis was conducted and five items were extracted. The regression results indicated a strong and 

positive influence of ISO 9001 Effectiveness on Financial Performance and Organizational Learning 

Capability of Bosnian exporters. A positive relationship of Organizational Learning Capability and 

Financial Performance was not confirmed. 

Keywords: ISO 9001 Effectiveness; Organizational Learning Capability; Financial Performance 
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EFFECTS OF ISO 9001 EFFECTIVENESS ON FINANCIAL PERFORMANCE OF 
EXPORTING COMPANIES: REVIEW AND A PROPOSED MODEL 

 

Ensar Mekić 

International Burch University 
Bosnia and Herzegovina 
ensar.mekic@ibu.edu.ba 

Muhammet Sait Dinc 

International Burch University 
Bosnia and Herzegovina 
m.sait.dinc@ibu.edu.ba 

 

Abstract 

 

The purpose of this study is to offera conceptual model which is based on carefully reviewed 

literature.  The  model  consists  of  three  important  variables:ISO  9001  Effectiveness, 

financialperformance  of exporting  companies,  and  organizational  learning  capability.  The  model  

proposes direct   impact   of   ISO  9001   Effectiveness   on  financial   performance  of   companies   

which   are exporting  their  products/services.  However,  the  relationship  between  organizational  

learning capability  and  financial  performance  of  exporting  companies  is  included  in  the  model.  

Moreover, mediating role of organizational learning capability is also considered in the model of this 

study.  

Keywords: ExportingCompanies,ISO9001   Effectiveness, Quality,   Organizational Learning 

Capability, Financial Performance 
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COMPARATIVE ANALYSIS OF IMPLEMENTING ISO 9001:2015 STANDARD 
AND ESG 2015 

 

Ensar Mekić 

International Burch University 
Bosnia and Herzegovina 
ensar.mekic@ibu.edu.ba 

Benjamin Muhamedbegović  

Agencija za razvoj visokog obrazovanja i osiguranje kvaliteta BiH 
Bosnia and Herzegovina 

Esad Bajramović 

Univerzitet u Bihaću 
Bosnia and Herzegovina 

 

Abstract 

 

Significant revisions of quality standards ISO 9001:2015 and European Standards and Guidelines 

have been  completed  in  year  2015.  Due  to  compatibility  of  mentioned  standards,  many  higher  

education  institutions  (HEIs)  which  operate  in  European  Higher  Education  Area  (EHEA)  

implement  quality  management system (QMS) aligned with requirements of previous versions of 

ISO 9001:2008 and ESG 2005. As ISO 9001:2015 i ESG 2015 are adopted recently, most probably 

there are no many institutions that aligned their QMS with new requirements. Aim of this article is 

to answer following question: What are the consequences and compatibility level of implementing 

ISO 9001:2015 and ESG 2015?  

Keywords: Standard; quality management system (QMS); ISO 9001:2015; ESG 2015; Higher 

Education Institutions 
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Abstract 

 

The  main  purpose  of  this  study  is  to  investigate  quality  level  of  higher  education  institution's 

(HEI)  servicesthrough students' perceptions, and to conduct cross years’ comparative analysis. Main 

instrument  for  this  study  is  a  survey  with  several  dimensions  dealing  with  different  aspects  

of  higher education: quality in general, quality of academic staff, quality of administrative staff, 

quality of campus, quality  of  study  programs,  quality  of  services,  personal  development  support,  

education  facilities  and cafeteria.  Software  used  in  the  study  is  Microsoft  Excel.  In  total,  440  

responses  were  collected  which represents almost 50% of population. Cross years comparative 

analysis indicated tremendous increase in all indicators after institution has implemented HEA 

standards and went through successful accreditation process. Recommendations for 

corrective/preventive measures will be given wherever necessary. Results of  the  analysis  show that  

students's  rating  of  university  services  on the  level of university  have  mean  of 5,1 which indicates 

that students are slightly satisfied with the services of university overall.  

Keywords: HEI, University, Quality, Comparative analysis 
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Abstract 

 

This paper investigates the empirical relationship between corruption, economics growth, and 

government spending in fourteen transitioning economies from 1995-2013. We find strong evidence 

of bilateral Granger causation between economic growth and corruption for the full sample but 

weaker evidence of such a relationship for four former Yugoslav republics. We also find bilateral 

Granger causality between government spending and corruption but a weaker unidirectional 

Granger causality from government spending to corruption in four former Yugosalv republics. Our 

results recommend caution when assuming that corruption is purely exogenous in empirical models. 

Keywords: Economic Growth, Government Spending, Public Corruption, Granger Casality 
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Abstract 

 

Bosnia and Herzegovina, a country in southeastern Europe with a thousand-year turbulent history, 

builds its modernity under many burdens of the distant and near past. The nation’s culture has been 

marked by the 415 years of feudal Ottoman-Turkey rule (1463–1878) and afterwards, by the 40 

year-rule of a hybrid Austro-Hungarian (1878–1918) occupation.The authoritarianYugoslav 

monarchy (1919–41), as well asthe totalitarian communist dictatorship (1945–91) have significantly 

derogated the social substance abilities for a timely modernization.An almost uninterrupted series 

of 550 years of foreign authoritarian and/or totalitarian rule with unfinished nation-forming have 

reduced the possibility for a quick transitional success afterthe fall of communism and the 

dissolution of socialist Yugoslavia in the early 1990s. Instead of a transformation modeled after 

other countries of the Eastern bloc, the first stage of transitional modernism in Bosnia and 

Herzegovina was marked by a brutal perennial war (1992–95) with elements of aggression from 

neighboring countries, and an internal civil war which NATO ended by intervening after 200,000 

fallen victims, over a million refugees, and a committed genocide. Following this, the Dayton Peace 

Agreement and a new constitution came to life. The new constitutional solution established a very 

complex and asymmetric institutional structure with two equal entities: a decentralized Federation 

of Bosnia and Herzegovina (FBiH) (51 percent of BiH territory with a Bosnian and Croat ethnic 

majority), comprised of 10 cantons for which the federal level shares almost all prerogative 

authorities, and a second, centralized entity—Republika Srpska (RS) (with a Serb ethnic majority), 

with prerogatives on the entity level. The highest, national level of government, with a complex 

composition and mechanisms of decisionmaking in a bicameral parliament, a tripartite rotating 

Presidency and a Council of Ministers established on a partite ethnic filling and decision153 making. 

The national level has significantly reduced jurisdictions, a very complex and long decision-making 

process, and possibilities of veto blockades from the lower levels of government, ethnic 

parliamentary clubs, mono-ethnic parliamentary parties, and even from individualsin the highest 

executive positions. The first post-war decade (1996–2006) was marked by visible reconstruction, 

political and economic consolidation, as well as a slow but present inter-ethnic reconciliation. In this 

period, international presence in BiH, in the form of the Office of Higher Representatives(OHR), 

ensured a national continuity, institutional and legal reconstruction, as well as starting up 
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postponed, but basic transitional reforms—primarily legalpolitical and economic ones.It is worth 

noting the success of the reforms and unification of the military, establishing dozens of new 

institutions, a tax system, conducting the first wave of (controversial) privatizations, holding 

legitimate elections, etc., yet all of this with the OHR often in the role of lawmaker. However, after 

2006,largely due to the failure ofsome structuralreforms (most notably the reforming of the 

constitution),the OHR started to shift its action and decision-making strategy to be completely left 

to the local institutions and political actors, which produced eight years of almost complete political 

and economic stagnation,frequent blockages, and internal political crises. Combined with the global 

recession, in the period 2008–14, the economy recorded serious falls, very low investments, and 

unemployment and social inequality that were not only an economic, but also a political problem. 

In early 2014, mass street protests erupted, and citizens violently expressed their dissatisfaction with 

the social, economic and political situation in the country. The tripartite ethnic division of the 

government, media and public opinion, the political manipulation and particular interests of 

individuals, groups and political parties, trumped general interests and the necessity ofreforms and 

opportunitiesfor prosperity,which threatened this social unrest to explode into a political and inter-

ethnic confrontation. 
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Abstract 

 

For many companies, planning and executing effective knowledge transfer with external 

organizations is becoming increasingly relevant. However, the complexity of such processes often 

results in high failure rates. By taking the perspective of the recipient organization in a knowledge-

transfer project, this research aims to identify the antecedents of a recipient project team’s 

absorptive capacity.  Empirical evidence from the case of a multi-national  energy company 

transferring technological and organizational knowledge from its UK to its Swedish subsidiary is 

combined with findings from prior research in order to develop a set of research propositions. 

Keywords: Knowledge transfer; Absorptive capacity, Project management, Antecedents of capacity, 

Ambidexterity, Planning 
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Abstract 

 

In this project, we will research impact of rewards on motivation of employees. Outcome of the 

organization is profoundly dependable on the achievement of their workers. Aim of this research is 

to show how rewards impact motivation keeping in mind the goal to improve the general 

performance of the organization. It is crucial for the organization to comprehend what drive the 

employees and how to expand their employment fulfillment. It may however be hard for an 

organization to discover what motivates employees, particularly on the grounds that distinctive 

individuals are motivated by various things. Well composed and useful reward system is an effective 

approach to build employee work motivation. This research embarks to investigate obviously what 

factors exist in ascribing the right reward structure to an individual representative or group. Reward 

management is both perplexing and involved and exceptionally exposed to outside impacts, for 

example, financial situations, culture and individual worker inclinations and recognition. 

Keywords: motivation,employee motivation, reward system,  employee  satisfaction, SMEs, Balkans, 

Bosnia, leadership, wages and bonuses 
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Abstract 
 

INTRODUCTION: Diabetes is progressive condition which requires various ways of treatment. 

Adequate therapy prescribed in the right time helps patient to postpone development of 

complications. Adherence to complicated therapy is challenge for both patients and HCPs and is 

subject of research in many disciplines. Improvement in communication between HCP and patients 

is very important in patient's adherence to therapy. 

AIM: Aim of this research was to explore validity and reliability of modified SERVQUAL instrument 

in attempt to explore ways of motivating diabetic patient to accept prescribed insulin therapy. 

MATERIAL AND METHODS: We used modified SERVQUAL questionnaire as instrument in the 

research. It was necessary to check validity and reliability of the new modified instrument. 

RESULTS: Results show that modified Servqual instrument has excellent reliability (α=0.908), so we 

could say that it measures precisely Expectations, Perceptions and Motivation at patients. Factor 

analysis (EFA method) with Varimax rotation extracted 4 factors which together explain 52.902% 

variance of the results on this subscale. Bifactorial solution could be seen on Scree-plot diagram 

(break at second factor). 

CONCLUSION: Results in this research show that modified Servqual instrument which is created in 

order to measure expectations and perceptions of the patients is valid and reliable. Reliability and 

validity are proven indeed in additional dimension which was created originally for this research - 

motivation to accept insulin therapy. 

Keywords: Diabetes mellitus type 2; Healthcare quality; SERVQUAL; insulin therapy 
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Abstract 

 

Hazards  and  disaster  activities  are  inevitably associated with negative impacts and outcomes. In 

order to reduce their impacts, countries and societ-ies firstly need to identify expected hazards/risks 

through risk assessment. If  the  country/society does not have a clear picture of the risks it may face, 

it is not possible to recognize, prevent or mitigate potential disasters in advance. Many  countries  

are  using  International  Stan-dards of Supreme Audit Institutions (ISSAIs) for performance 

measurement of their governmental agencies. In this article, researchers used the IS-SAI 5510 – The 

audit of disaster risk reduction (DRR) in combination with statistical non-para-metric tests (Kruskal-

Wallis H, Mann-Whitney U Tests, Ordered logit regression and Spearman R correlation) to assess 

the hazards/risks knowledge within Protection and Rescue (P&R) Management in Bosnia and 

Herzegovina (BiH). The results of the data analysis revealed that there is difference between  

perceived  and  actual  risk  in  BiH  and there was a statistically significant difference of hazards/risks  

knowledge  between  different  ad-ministrative levels of P&R system in BiH. 

Keywords: Hazards, risk, disaster, pre-disas-ter management, BiH.  
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Abstract 

 

This chapter contributes to both citizenship and diaspora studies by examining the ways in which 

dual citizenship impacts young people living in Bosnia and the diaspora. We find that dual citizenship 

acts as a safety net for Bosnian youth living in the country. Some young Bosnians conceptualize dual 

citizenship as a safety net because ‘duals’ can relocate if the economy worsens or if the country slips 

back into conflict. This safety net has implications for how youth with or without dual citizenship 

perceive their relationship to the future of their country. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:jasmin.hasic@ibu.edu.ba


 

 

29 

 

 

STABLE AND STATE SUBSIDIZED PARTY MEMBERSHIP IN BOSNIA AND 
HERZEGOVINA 

 

Jasmin Hasić 

International Burch University 
Bosnia and Herzegovina 

jasmin.hasic@ibu.edu.ba 

Mahir Šijamija 

Humanity in Action 
Bosnia and Herzegovina 

 

Abstract 

 

The political system of post-Dayton Bosnia and Herzegovina (BiH) is rather complex and 

decentralized, and it consists of bicameral parliaments, established on the national level and in both 

entities, a collective executive body on the national level, governments in both BH entities, and an 

additional 10 governments and unicameral parliaments in 10 cantons. The decision-making system 

is highly fragmented and leaves almost no room for quality-based deliberations. As a result, citizens 

have less confidence in political parties and their representatives, though many are aware of their 

strength within the political system (Håkansson & Sjöholm 2007). 
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Abstract 

 

How are diaspora involvement in peacebuilding and elite cooperation in multi-ethnic municipalities 

complementary? This article examines how local elites perceive and respond to conflict-generated 

diaspora’s role in peacebuilding in nine post-conflict multi-ethnic municipalities of Bosnia and 

Herzegovina, and whether these perceptions can determine types of inter-ethnic cooperation within 

local institutions. Using a systematic comparative case study analysis utilising ideal-type fuzzy set 

qualitative comparative analysis (QCA), I derive four types of relationships. The results indicate that 

local elites, experiencing various levels of direct and indirect interaction with diaspora communities, 

perceive diaspora’s role in the process as constraining their own cooperation prospects. The analysis 

also demonstrates that local elites perceive diaspora as insufficiently competent and imperfectly 

coordinated to tackle major challenges in local peacebuilding frameworks and that diaspora actions 

do not significantly affect the reform of current dynamics and practices of intra-ethnic cooperation 

among elites. 

Keywords: peacebuilding, diaspora, Bosnia and Herzegovina, multi-ethnic municipalities, elite 

cooperation 
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Abstract 

 

Protests in Bosnia and Herzegovina in 2014 sparked newfound interest in the region and in the 

potential of citizen-led movements to elicit change in transitional societies. However, much of the 

academic literature in response has explored this episode with a focus on the protesters, their claims, 

organization, outputs, and potential to create long-lasting impact. On the other hand, elite 

responses to citizen-led protests are underexamined and undertheorized, particularly in post-conflict 

societies facing complex governance arrangements with high horizontal concentration of power. 

This article analyses how political elites in Bosnia and Herzegovina responded to episodes of 

contentious politics in the country. We explore the different ways protests were undermined by 

subnational elites in three cases utilizing process tracing and comparative analysis. Elites with higher 

levels of power concentration are better equipped to address contentious politics, as they are able 

to manage and control collective claim making, thus suppressing the domestication of competing 

norms on subnational levels to varying degrees. 

Keywords: Elites, contentious politics, citizen protest, norm localization, Bosnia and Herzegovina 
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Abstract 

 

The study is the result of research performed by an international and interdisciplinary team of 

researchers including Dr. Hariz Halilovich, Dr. Jasmin Hasić, Dr. Dženeta Karabegović, Dr. Ajlina 

Karamehić-Muratović, and Dr. Nermin Oruč under the coordination of the International 

Organization for Migration, Mission to BiH and the Ministry of Human rights and Refugees of Bosnia 

and Herzegovina, within the framework of the project “Mainstreaming the Concept on Migration 

and Development into Relevant Policies, Plans and Actions in Bosnia and Herzegovina (BiH): 

Diaspora for Development (D4D)”. The project aims to strengthen the role of BiH diaspora in 

development processes in BiH. The Diaspora for Development (D4D) is a project of the Government 

of Switzerland and the Ministry of Human Rights and Refugees of BiH, in partnership with UNDP BiH 

and IOM BiH. The content of this publication, including the findings presented in this report, do not 

necessarily reflect the views of the the Ministry of Human Rights and Refugees of BiH, the 

Government of Switzerland, the UNDP in BiH and the IOM in BiH. 
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Abstract 

 

The main aim of the study is to develop a real-time epilepsy prediction approach by using the 

ensemble machine learning techniques that might predict offline seizure paradigms. The proposed 

seizure prediction algorithm is patient-specific since generalization showed no satisfactory results in 

our previous studies. The algorithm is tested on CHB-MIT database comprised of EEG data from 

pediatric epileptic patients. Based on relations to number of seizures and number of files, gender 

and age, three patients have been chosen for this study. The special majority voting algorithm is 

proposed and used for raising an alarm of upcoming seizure. EEG signals are denoised using MSPCA 

(Multiscale PCA), the features were extracted by WPD (wavelet packet decomposition), and EEG 

signals were classified using Rotation Forest. The significance of the study lies in the fact that the 

proposed seizure prediction algorithm could be used in novel diagnostic and therapeutic applications 

for pediatric patients. 

Keywords: Majority Vote, Rotation Forest, Real-Time Prediction, Epilepsy 
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Abstract 

 

Objective of this study is to parallelize and apply distributed system paradigm to the whole process 

of EEG signal analysis including the signal segmentation, signal processing, feature extraction, and 

classification. This study is focused only on time required for execution of every signal processing 

part within real-time epileptic seizure prediction. CHB-MIT database, containing 22 pediatric 

patients, is used for this purpose. Based on the achieved results, parallelization has significantly 

decreased the execution time for more than 50 %. 

Keywords:  Parallel Processing, EEG signals, Real-time Epilepsy Prediction 
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Abstract 

 

Denial of Service (DoS) attacks are among most common attacks on the network. Therefore, the 

efficient attack detection mechanism should be developed to decrease the rate of these attacks. One 

approach that has been taken for DoS attack detection is the application of machine learning 

techniques. This paper aims to provide a review of recently published research papers that use 

machine learning techniques for DoS attack detection and verify their efficiency. 

Keywords: Denial of Service (DoS) attacks, machine learning methods, attack detection 
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Abstract 

 

The threat of resource starvation attacks is one of the major problems for the e-Business. More 

recently these attacks became threats for Cloud environments and Denial of Service is a sub-

category of these kinds of attack. The network management is process of taking proactive actions 

before the attack has taken effect which is responsibility of skilled employees - network managers. 

In recent time vulnerability testing skills are needed to harden system security. These skills have to 

be developed thus for we created scenario in a controlled environment, to provide opportunity for 

student trainees to train their skills, so that defense could be prepared. This paper describes a 

simulation-based training scenario using simulator and by using hacking tools in which student 

trainees experience the symptoms and effects of a DDoS attack, practice their responses in a 

simulated environment, with goal to prepare them for the real attacks. 
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Abstract 

 

The Internet of Things (IoT) has been growing in recent years with the improvements in several 

different applications in the military, marine, intelligent transportation, smart health, smart grid, 

smart home and smart city domains. Although IoT brings significant advantages over traditional 

information and communication (ICT) technologies for Intelligent Transportation Systems (ITS), 

these applications are still very rare. Although there is a continuous improvement in road and vehicle 

safety, as well as improvements in IoT, the road traffic accidents have been increasing over the last 

decades. Therefore, it is necessary to find an effective way to reduce the frequency and severity of 

traffic accidents. Hence, this paper presents an intelligent traffic accident detection system in which 

vehicles exchange their microscopic vehicle variables with each other. The proposed system uses 

simulated data collected from vehicular ad-hoc networks (VANETs) based on the speeds and 

coordinates of the vehicles and then, it sends traffic alerts to the drivers. Furthermore, it shows how 

machine learning methods can be exploited to detect accidents on freeways in ITS. It is shown that 

if position and velocity values of every vehicle are given, vehicles' behavior could be analyzed and 

accidents can be detected easily. Supervised machine learning algorithms such as Artificial Neural 

Networks (ANN), Support Vector Machine (SVM), and Random Forests (RF) are implemented on 

traffic data to develop a model to distinguish accident cases from normal cases. The performance 

of RF algorithm, in terms of its accuracy, was found superior to ANN and SVM algorithms. RF 

algorithm has showed better performance with 91.56% accuracy than SVM with 88.71% and ANN 

with 90.02% accuracy. 
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Abstract 

 

Social media is very important factor in analyzing modern society as a whole, their values, norms, 

and behaviors, as being a part of our everyday life. This study is oriented towards analyzing social 

media in order to allow users to create their own preferences to follow (analyze) a specific social 

media source. The web application has been developed to allow a user to follow specific Facebook 

accounts and categorize the Facebook posts on those accounts based on the user defined 

taxonomies. Results of this study are various reports generated from the Facebook posts and their 

statistics that are clustered based on the user defined taxonomies. The benefit of this project is that 

any user can track in real time when people are talking about some topic, and it enables anyone to 

have better insight about society as a whole, their values, norms, what they find interesting, and 

many other things. This tool is also useful for different companies to track the user feedback on 

social networks for their products. 
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Abstract 

 

Cloud computing became very popular in past few years, and most of the business and home users 

rely on its services. Because of its wide usage, cloud computing services became a common target 

of different cyber-attacks executed by insiders and outsiders. Therefore, cloud computing vendors 

and providers need to implement strong information security protection mechanisms on their cloud 

infrastructures. One approach that has been taken for successful threat detection that will lead to 

the successful attack prevention in cloud computing infrastructures is the application of machine 

learning algorithms. To understand how machine learning algorithms can be applied for cloud 

computing threat detection, we propose the cloud computing threat classification model based on 

the feasibility of machine learning algorithms to detect them. In this paper, we addressed three 

different criteria types, where we considered three types of classification: a) type of learning 

algorithm, b) input features and c) cloud computing level. Results proposed in this paper can 

contribute to further studies in the field of cloud threat detection with machine learning algorithms. 

More specifically, it will help in selecting appropriate input features, or machine learning algorithms, 

to obtain higher classification accuracy. 

 

 

 

 

 

 

 

 

mailto:zerina.masetic@ibu.edu.ba
mailto:nejdet.dogru@ibu.edu.ba


 

 

41 

 

 

INVESTIGATION OF DAMAGE DETECTABILITY IN COMPOSITES USING 
FREQUENCY-BASED CLASSIFICATION OF ACOUSTIC EMISSION 

MEASUREMENTS 
 

Nejra Beganović 

International Burch University 
Bosnia and Herzegovina 

nejra.beganovic@ibu.edu.ba 

Sebastian Felix Wirtz 

University of Duisburg-Essen 
Germany 

Dirk Söffker 

University of Duisburg-Essen 
Germany 

 

Abstract 

 

Advances in composite technology led to the substitution of conventional, metallic construction 

material by composites. However, the more widespread application of composites is currently 

restricted by complex fracture mechanisms, which are not well understood. One approach to 

overcome this challenge is structural health monitoring systems which provide a lot of information 

on the current system state as well as state of health in real time. In this context, reliability 

assessment of structural health monitoring systems is currently an open issue. The reliability of 

conventional non-destructive testing systems is evaluated, measured, and partly standardized using 

widely accepted methods such as the probability of detection rate. Frequently, the a90|95 value, 

which is determined from the probability of detection curves, is used as a performance measure 

indicating the minimum damage size that is detected with a probability of 90% and 95% confidence. 

In contrast to non-destructive testing, structural health monitoring involves additional data analysis 

steps, that is, statistical pattern recognition, where the classification results are also subject to 

uncertainty. Because similar methods are not available, the reliability of structural health 

monitoring systems is usually not quantified. To investigate the influences on the classification 

performance, experiments were conducted. In particular, the effect of variable loading conditions 

and the evolution of damage over time are considered. To this end, acoustic emission measurements 

were performed, while the specimens of the composite material were subjected to different cyclic 

loading patterns. Here, acoustic emission refers to elastic stress waves in the ultrasound regime, 

which emerge from the structure on damage initiation and propagation. Furthermore, a frequency-

based damage classification scheme for acoustic emission measurements is proposed. Time–

frequency domain features are extracted from the measurement signals using short-time Fourier 

transform. Classification is performed using support vector machine. Both choices serve as typical 

examples to discuss the effects which apply equally to other approaches. Experimental results 
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presented in this article regarding fault diagnosis and discrimination of delamination, matrix crack, 

debonding, and fiber breakage in carbon-fiber-reinforced polymer material show that good 

performance applying support vector machine could be achieved using 10-fold cross validation. 

However, during model deployment, strong dependency of the classification reliability on loading 

conditions can be clearly stated, which could not be seen from the previous evaluation. Concluding 

from these results, it can be stated that the application of classifier-based structural health 

monitoring is more complex than generally assumed. The relations between the classification 

approaches, testing conditions, measurement devices, and filters have to be discussed with respect 

to the ability to provide reliable statements about the actual damage state. 

Keywords: Acoustic emission (AE), support vector machine (SVM), composite material, probability 

of detection (POD), reliability, classification, non-destructive testing (NDT) 
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Abstract 

 

This paper proposes a novel scheme for extending lifetime of a wind energy conversion system 

(WECS) by integrating an online damage evaluation model into a control strategy for structural load 

reduction. Wind turbines are often subjected to continuously changing mechanical stress levels due 

to intermittent variability of wind speed and the effects of induced loads during power production, 

leading to premature failure before the desired lifetime is reached. A structural load reduction 

control strategy with variable gain is applied to define the compromise between power production 

and the extension of wind turbine service lifetime. In this paper, an online damage calculation model 

is used to determine damage levels in rotor blades then a variable gain control scheme is employed 

to offer a trade-off between power production and lifetime extension. Depending on damage 

accumulation level, power production is slightly sacrificed to extend the service lifetime of wind 

turbine or to reach given goals with respect to the desired useful lifetime. The results indicate that 

the proposed method can effectively extend the lifetime of wind turbine without significant 

reduction in power production. The proposed prognostic-based control approach serves as an 

example for a new type of service-oriented control algorithms, taking into account diagnostic results 

from monitoring and supervision algorithms. 

Keywords: Remaining useful lifetimeStructural load reductionPrognostic-based control 

strategyWind power conversion system 
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Abstract 
 

Acoustic Emission (AE) testing has emerged from the field of non-destructive testing as a promising 
approach which is suitable for in-situ detection of damages in materials and structures. Compared 
to competing approaches, advantages of the AE technique are the suitability to detect incipient 
damages and that it can be applied passively. To record AE, ultrasound stress waves resulting from 
the rapid release of elastic energy are detected by high fidelity transducers. The acquired waveforms, 
which can be related to distinct source mechanisms by suitable signal processing techniques, are 
characterized by low amplitude, high frequency, and short duration. Due to the high frequency range 
between 10 kHz and 1 MHz, fast data acquisition hardware is a key element to record AE. Especially 
if detailed analysis of the AE is intended, sample rates of at least several MHz are required. For the 
purpose of Structural Health Monitoring, continuous acquisition and processing of the full waveform 
data is desirable. This is still challenging due to limitations related to disk I/O and processing speed. 
Therefore, most AE systems provide only intermittent waveform acquisition over short periods of 
time i.e. using a fixed threshold to trigger high-speed data acquisition and similar restrictions. In this 
paper, the prototype of a new, integrated acquisition system is used. Instead of the typical setup 
based on a desktop computer and peripheral devices to enable I/O capabilities, a system on chip is 
used as hardware platform. It comprises a dual-core ARM architecture running a Linux operating 
system and Field Programmable Gate Array (FPGA) fabric, thus allowing software and hardware 
programmability. Using a suitable analogto-digital converter, data can be acquired continuously at 
a sample rate of 5 MHz. The data are processed in real-time using FPGA-based implementation of 
Discrete Wavelet Transform (DWT). Results of the DWT are stored immediately along with the 
original measurement signal. The device can be accessed remotely via Ethernet to control the 
acquisition process or to access the measurement data. Furthermore, the small form factor and low 
power consumption make this device ideally suited for field deployment. The effectiveness of the 
measurement system is demonstrated at the example of detecting different damage mechanisms in 
composite material during indentation testing. 
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Abstract 

 

The regulation of functions such as respiratory or heart rate in human body as well as the control of 

motor movements are under the control of nervous system. As these actions and correlated tasks 

are directly influenced by the brain, the brain monitoring gives the possibility to differentiate the 

tasks, enabling at the same time the prediction of further actions. In this contribution, publicly 

available electroencephalography (EEG) datasets are analyzed with respect to the detection of 

epileptic seizure occurrence and BCI-related actions (here: cued motor imagery). For these purposes, 

timefrequency- based feature extraction alongside different classification methods is used. To 

perform the classification, Artificial Neural Network (ANN) and Support Vector Machine (SVM) are 

utilized and compared with previously obtained results. The feasibility of particular features for the 

detection of epileptic seizures and BCI-related tasks is discussed. Four different feature vectors per 

analyzed problem are identified. Acceptable accuracy of classification using ANN- and SVMbased 

classifiers is achieved using identified feature vectors. 

Keywords: EEG signals, Classification, Feature extraction 
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Abstract 

 

The problem of nonperforming loans is one of the biggest problems in the banking sector. In order 

to mitigate this problem, it is necessary to improve the methods of credit risk assessment. One way 

to minimize credit risk is to improve the assessment of the creditworthiness of the applicant. In order 

to make a more accurate assessment, many models have been developed using classification 

techniques. This paper demonstrates the use of classification techniques in the form of a single 

classifier or in a classifier ensemble setting. We proposed bagging as a model ensemble using 

artificial neural networks. In the experiment conducted with the Bosnian commercial banks dataset, 

the proposed model showed promising results according to evaluation criteria, especially after the 

process of feature selection. Both individual and wrapper feature selection methods were used. 

Bagging with neural network (NNBag) outperforms commonly used techniques with accuracy 

improvement from 1% to 5%. The superiority of the proposed model (NNBag) is confirmed on two 

widely available datasets for assessing creditworthiness. Based on experimental results on three 

datasets, it is proven that NNBag is suitable for use in the assessment of the creditworthiness of 

applicants. 

Keywords:  Classification, Credit Assessment, Ensemble Techniques 
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Abstract 

 

This paper presents a new algorithm for distribution system reconstruction planning based on 

Mamdani type fuzzy inference and BellmanZadeh multi criteria decision making method. The 

proposed algorithm takes system attributes as inputs (number of customers served by renewed 

infrastructure, energy losses, power demand and cost of investment) and returns crisp output values 

which are used as planning criteria. The aim of this paper is to provide a logical decision making 

framework which can be used to model, evaluate, and rank projects according to required criteria. 

The proposed model is flexible and can be extended to include additional planning criteria. The 

proposed method is tested on a realistic distribution system to demonstrate its relevance. It is 

expected that this paper will make a contribution toward more effective management of power 

distribution network planning process and that it will be used by planning engineers in practical 

problems. 

Keywords: Bellman-Zadeh Method, Decision Making, Fuzzy System, Mamdani Model, Power 

Distribution Network 
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Abstract 

 

This study proposes a new model which is fully specified for automated seizure onset detection and 

seizure onset prediction based on electroencephalography (EEG) measurements. We processed two 

archetypal EEG databases, Freiburg (intracranial EEG) and CHB-MIT (scalp EEG), to find if our model 

could outperform the state-of-the art models. Four key components define our model: (1) multiscale 

principal component analysis for EEG de-noising, (2) EEG signal decomposition using either empirical 

mode decomposition, discrete wavelet transform or wavelet packet decomposition, (3) statistical 

measures to extract relevant features, (4) machine learning algorithms. Our model achieved overall 

accuracy of 100% in ictal vs. inter-ictal EEG for both databases. In seizure onset prediction, it could 

discriminate between inter-ictal, pre-ictal, and ictal EEG with the accuracy of 99.77%, and between 

inter-ictal and pre-ictal EEG states with the accuracy of 99.70%. The proposed model is general and 

should prove applicable to other classification tasks including detection and prediction regarding 

bio-signals such as EMG and ECG. 

Keywords: Electroencephalography (EEG), Epilepsy, Seizure detection and prediction, Multiscale 

PCA (MSPCA), Discrete wavelet transform (DWT), Empirical mode decomposition (EMD), Wavelet 

packet decomposition (WPD) 
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Abstract 

 

This paper presents significantly facilitated ways of controlling an electric wheelchair using the 

power of the human brain for persons getting motor neuron disease (MND) and the difference in 

efficiency and accuracy between. The proposed BCI was developed in .NET framework which uses 

NeuroSky Mindwave’s single dry electrode as the only way of communication with the interface. BCI 

developed in .NET framework shows the direction control of wheelchair in all four directions: left, 

right, forward, and backwards. The results of the proposed BCI in controlling the wheelchair are 

promising, and the advantages are compared to some existing BCI wheelchair systems. The 

application of the proposed BCI systems would significantly help people with motor disabilities to 

have an improved style of living with more autonomy. 

Keywords: Brain computer interface (BCI), MATLAB GUI, .NET framework, Motor neuron disease 

(MND), NeuroSky Mindwave Mobile 
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Abstract 

 

This paper shows electroencephalograph (EEG) controlled robotic arm based on Brain–computer 

interfaces (BCI). BCIs are systems that enable bypassing conventional methods of communication 

(i.e., muscles and thoughts) and provide direct communication and control between the human 

brain and physical devices using the power of the human brain. The main goal of the project work is 

to develop a robotic arm that can assist the disabled people in their daily life and by it make their 

work independent on others. 

Keywords: Robotic arm, BCI, Human brain, Disabled people 
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Abstract 

 

Recently research on Human Activity Recognition (HAR) has been reported on systems showing good 

overall recognition performance. A machine learning based HAR classifier was proposed in several 

experimental setups. A public domain dataset comprising 165,633 samples was used for this 

purpose. Models of machine learning algorithms are built up using Azure Machine Learning studio. 

Based on the mentioned dataset, and previous work we have done 5 experiments. First, we have 

done experiments for classifying suitable algorithms for further experiments. Other experiment is 

trained on male data, tested on female data and vice versa. Than, we separated each subject from 

whole dataset. Each of them was used as a test model while other 3 subjects were in train model. In 

the last experiment each subject data is trained and tested separately. It achieved the highest overall 

performance. Currently, it is not possible to build subject-independent method for posture activity 

detection. 
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Abstract 

 

Detection of Parkinson Disease by Voice Signal is based on noninvasive method for disease detection. 

Here we used Speech Dataset of sound records which has been shown as most effective up to now. 

In order to detect presence of disease by using different classifiers. At the end accuracy of each of 

them have been calculated and compared. 

Keywords: Parkinson disease, Telemonitoring, Voice signal processing 
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Abstract 

 

In this paper, we developed a combining classifier model based on tree-based algorithms for 

network intrusion detection. The NSL-KDD dataset, a much improved version of the original 

KDDCUP’99 dataset, was used to evaluate the performance of our detection algorithm. The task of 

our detection algorithm was to classify whether the incoming network traffics are normal or an 

attack, based on 41 features describing every pattern of network traffic. The detection accuracy of 

89.24 % was achieved using the combination of random tree and NBTree algorithms based on the 

sum rule scheme, outperforming the individual random tree algorithm. This result represents the 

highest result achieved so far using the complete NSL-KDD dataset. Therefore, combining classifier 

approach based on the sum rule scheme can yield better results than individual classifiers, giving us 

hope of better anomaly based intrusion detection systems in the future. 

Keywords: Intrusion detection, Tree-based classifiers, NSL-KDD, Combining classifiers approach 
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Abstract 

 

The aim of this study is to establish a hybrid model for epileptic seizure detection with genetic 

algorithm (GA) and particle swarm optimization (PSO) to determine the optimum parameters of 

support vector machines (SVMs) for classification of EEG data. SVMs are one of the robust machine 

learning techniques and have been extensively used in many application areas. The kernel 

parameter’s setting for SVMs in training process effects the classification accuracy. We used GA- 

and PSO-based approach to optimize the SVM parameters. Compared to the GA algorithm, the PSO-

based approach significantly improves the classification accuracy. It is shown that the proposed 

Hybrid SVM can reach a classification accuracy of up to 99.38% for the EEG datasets. Hence, the 

proposed Hybrid SVM is an efficient tool for neuroscientists to detect epileptic seizure in EEG. 

Keywords: Discrete wavelet transform (DWT), Electroencephalogram (EEG), Epileptic seizure 

Genetic algorithm (GA), Particle swarm optimization (PSO), Support vector machines (SVMs) 
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Abstract 

 

Cancer classification is one of the main steps during patient healing process. This fact enforces 

modern clinical researchers to use advanced bioinformatics methods for cancer classification. 

Cancer classification is usually performed using gene expression data gained in microarray 

experiment and advanced machine learning methods. Microarray experiment generates huge 

amount of data, and its processing via machine learning methods represents a big challenge. In this 

study, two-step classification paradigm which merges genetic algorithm feature selection and 

machine learning classifiers is utilized. Genetic algorithm is built in MapReduce programming spirit 

which makes this algorithm highly scalable for Hadoop cluster. In order to improve the performance 

of the proposed algorithm, it is extended into a parallel algorithm which process on microarray data 

in distributed manner using the Hadoop MapReduce framework. In this paper, the algorithm was 

tested on eleven GEMS data sets (9 tumors, 11 tumors, 14 tumors, brain tumor 1, lung cancer, brain 

tumor 2, leukemia 1, DLBCL, leukemia 2, SRBCT, and prostate tumor) and its accuracy reached 100% 

for less than 25 selected features. The proposed cloud computing-based MapReduce parallel genetic 

algorithm performed well on gene expression data. In addition, the scalability of the suggested 

algorithm is unlimited because of underlying Hadoop MapReduce platform. The presented results 

indicate that the proposed method can be effectively implemented for real-world microarray data 

in the cloud environment. In addition, the Hadoop MapReduce framework demonstrates substantial 

decrease in the computation time. 

Keywords: Cancer classification, Gene expression, Hadoop, MapReduce, Parallel genetic algorithm 
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Abstract 

 

In this study, three popular signal processing techniques (Empirical Mode Decomposition, Discrete 

Wavelet Transform, and Wavelet Packet Decomposition) were investigated for the decomposition 

of Electroencephalography (EEG) Signals in Brain Computer Interface (BCI) system for a classification 

task. Publicly available BCI competition III dataset IVa, a multichannel 2-class motor-imagery 

dataset, was used for this purpose. Multiscale Principal Component Analysis method was applied 

for the purpose of noise removal. In addition, different sets of features were formed to examine the 

effect of a particular group of features. The parameter selection process for signal decomposition 

methods was thoroughly explained as well. Our results show that the combination of Multiscale 

Principal Component Analysis de-noising and higher order statistics features extracted from wavelet 

packet decomposition sub-bands resulted in highest average classification accuracy of 92.8%. Our 

study is one among very few that provides a comprehensive comparison between signal 

decomposition methods in combination with higher order statistics in classification of BCI signals. In 

addition, we stressed the importance of higher frequency ranges in improving the classification task 

for EEG signals in Brain Computer Interface Systems. Obtained results indicate that the proposed 

model has the potential to obtain a reliable classification of motor imagery EEG signals, and can 

thus be used as a practical system for controlling a wheelchair. It can also further enhance the 

current rehabilitation therapies where appropriate feedback is delivered once the individual 

executes the correct movement. In that way, motor rehabilitation outcomes may improve over time. 

Keywords: Empirical mode decomposition (EMD), Discrete wavelet transform (DWT), Wavelet 

packet decomposition (WPD), Motor imagery (MI), Brain computer interface (BCI), Higher order 

statistics (HOS), BCI competition III dataset Iva 
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Abstract 

 

This paper presents a method for distributed generation (DG) allocation planning and investigates 

the extent to which system load and generation output uncertainties influence the final optimisation 

results. The problem is presented as a multiobjective constrained optimization problem in which the 

objective functions are power loss reduction and voltage profile improvements, while the constraints 

are the voltage, current, and short‐circuit power limits. The optimization is performed by using a 

multiobjective genetic algorithm. The best trade‐off among candidate solutions from Pareto front is 

achieved by using Bellman‐Zadeh method. The system load and DG power output uncertainties are 

addressed by using the possibilistic, α‐cut method. The proposed method is applied to a real 35 kV 

distribution system. It was demonstrated that appropriately planned DG allocation has potential to 

positively influence network losses and voltage profile. Further, it was determined that load and 

generation uncertainty, inherently present in the DG allocation problem, have significant impact on 

optimization results. This paper makes a contribution to the existing knowledge by applying, to a 

realistic test power system, a DG allocation method and by determining the extent to which load 

and DG output uncertainties influence the final optimization results. 
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Abstract 

 

In a power distribution network, network topology information is essential for an efficient operation 

of the network. This information is not accurately available, due to uninformed changes that happen 

from time to time, or uncertain meter readings. Reliable prediction of system status is a highly 

demanded functionality of smart energy systems, which can enable users or human operators to 

react quickly to potential future system changes. This paper presents potential of artificial neural 

networks to determine missing power meter readings in medium voltage (MV) networks where the 

number of on-line measurements is limited, and state estimation relies heavily on estimates of 

power injections. The applicability of the approach is demonstrated through simulation using 

supervisory control and data acquisition and smart meter measurements recorded from an actual 

MV distribution network. Results are showing that artificial neural networks can have 100% 

measurements detection accuracy. 

Keywords: Power measurement, Current measurement, Neurons, Training, Artificial neural 

networks, Network topology, Biological neural networks 
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Abstract 

 

This paper presents an algorithm for Distributed Generation (DG) allocation planning, using fuzzy 

set theory and fuzzy multi criteria decision making based on the Bellman-Zadeh method. The 

proposed model considers power losses and investment deferral values on one side (goals) and line 

currents, node voltages and short circuit power values on the other (constraints). The objective of 

this work is to create a model which can be used to provide the best tradeoff between conflicting 

goals and constraints, inherently present in the DG allocation problem. The model is flexible and can 

be easily extended to include additional goals and constraints. In order to demonstrate its relevance, 

the proposed algorithm is applied to the realistic middle voltage (35 kV) distribution system in Bosnia 

and Herzegovina, in which various DG siting and sizing alternatives are considered. Results indicate 

that the algorithm is applicable to realistic systems and capable to provide valuable information 

regarding the influence of various DG allocation alternatives on system variables. It is expected that 

the algorithm will contribute towards the improvement of the existing DG planning process and it 

will be used in practical situations by planning engineers from the Utilities and Regulators. 

 

 

 

 

 

 

 

 

 

mailto:jasna.hivziefendic@ibu.edu.ba


 

 

60 

 

 

DIFFERENT APPROACHES FOR ANALYSIS OF HARMONICS ON THE 
TRANSFORMER LOSSES AND LIFE EXPECTANCY 

 

Jasna Hivziefendić 

International Burch University 
Bosnia and Herzegovina 

jasna.hivziefendic@ibu.edu.ba 

Izudin Kapetanović 

University of Tuzla 
Bosnia and Herzegovina 

Majda Tešanović 

Public Enterprise Elektroprivreda BiH 
Bosnia and Herzegovina 

 

Abstract 

 

Transformers represent the largest part of capital investment in power system. In addition, power 

transformer outages have a considerable economic impact on the operation of an electrical network . 

Application of nonlinear loads in recent decades, such as power electronic loads, caused higher levels 

of harmonic. This kind of load can lead to creating heat, losses and therefore cause destruction of 

insulation and aging of transformers. Load and ambient temperatures are two important factors 

that influence the life of insulation in transformers. The estimated load factors and ambient 

temperatures are input to the IEC life consumption models to assess the consumed life of insulation. 

It should be recognized that liquid-filled transformers may have different load limitations than dry-

type transformers and that the harmonic loading practices should treat the two transformer types 

differently when necessary. In this paper are presented different approaches for determination of 

losses and estimation of life expectancy of transformers under harmonic loads. For this purpose are 

used computational, analytical and measuring methods. The Finite Element Method (FEM) is very 

sophisticated method for design and analysis of electrical machines. FEM method could be used for 

estimation of parameters and performances of machines during design process and before 

production phase. If operator decided to change non-linear load of transformer with another non-

linear load with, for example, different THD factor, operator can calculate losses using presented 

FEM and evaluate the effects of proposed non-linear load on transformer losses and life time. Finally, 

the results obtained by using different methods are presented in this paper. 
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Abstract 

 

Power generated by the Distributed Generator (DG) must satisfy high quality standards and ensure 

compatibility with network operation and customer supply requirements. The power system needs 

to maintain stable operating conditions and continue to meet customer load demand for the entire 

range of generations. This paper presents results of investigations related to reactive power and 

voltage control requirements for distribution network with DG. The load flow analysis is performed 

for minimum and maximum load levels for no generation case and range of generations up to the 

DG capacity for all lines in service and following single line outages. Voltage developments in the 

network are recorded and discussed in terms of DG reactive power requirements. Results indicate 

that the variable power factor operation of larger DG units must be employed in order to ensure 

static voltage stability and limit voltage fluctuations. This paper makes a contribution to the 

electrical engineering practice in terms of providing additional evidence of DG influence on static 

voltage profile developments and control in the practical electrical distribution system. This paper 

also presents basic analysis for reactive yard design required for voltage control by larger DG units. 
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Abstract 

 

Mathematical tool for modelling motor learning of human arm movement in the ballistic task – hit 

a target is described in this paper. Proposed tool is used for quantification of the subject’s ability to 

learn motor control of their arm movements in the ballistic task after training. Conducted research 

showed that the key role in the ballistic task – hit the target had velocity profiles of the arm/joystick 

movement. Therefore, the velocity profiles have been an object of refined analysis and modelling 

performed for the purpose of determining whether motor learning of humans arm movement is 

possible or not. Radial Basis Gaussian Functions (RBGF) are used as a tool for analysis and modelling, 

because they can reveal behaviour of human’s arm movement around more local points or in the 

more stages of movement. The proposed tool is verified by conducted experimental analysis. The 

experimental analysis was performed as practice of 50 subjects in the ballistic task – hit a target. 
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Abstract 

 

In this paper, two methods are implemented and analyzed on a Field Programable Gate Array 

(FPGA) board for the design of fault-tolerant pipelined sequential and combinational circuits. 

Evaluated methods are named Error Detection and Partial Error Correction (EDPEC) and Full Error 

Detection and Correction (FEDC). The mentioned methods are based on Error Detection Logic (EDC) 

in the combinational circuit part combined with fault tolerant master-slave flip-flops with fault 

tolerant memory elements. Additional to the analysis and implementation of the methods, the 

enhancement to a method is proposed. 

Keywords: Soft errors, Combinational logic, Sequential logic, TMR, FPGA, EDPEC, FEDC 
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Abstract 

 

Purpose of this paper is to present the project that will use artificial intelligence and features of 

Altera FPGA board to imitate human. This problem was solved by using Cleverbot Google API and 

Altera FPGA board which has Linux system installed to run backend of our application. Frontend 

input and output peripherals will be used to read input from user and to present output to user. We 

present an implementation which has all the necessary features to be used for treating social anxiety 

disorder by simulating real human interaction by effectively employing such algorithms and system. 

Keywords: Cleverbot, FPGA, Artificial intelligence, API, Altera, Social anxiety disorder 
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Abstract 

 

This paper presents methods for prediction of energy usage of different appliances in homes. 

Dataset comprising 14804 samples include measurements of weather from a nearby airport station, 

temperature and humidity sensors from a wireless network and recorded energy use of lighting 

fixtures. These measurements are sorted into 32 features, from which 17 were filtered and showed 

to be sufficient for energy usage prediction. Two methods for prediction were trained and tested: 

Random forest and Random tree. The performance of the methods was studied and it has been 

showed that the random forest gives better results than random tree method and that it has good 

performance in prediction of energy use of appliances. 

Keywords: Random forest (RF), Random tree, Appliances, Energy Prediction 
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Abstract 

 

This paper attempts to discuss the reciprocal connection between culture and architecture as a social 

product. In doing so, the paper intends to critically engage with the theme of ‘culture’, its impact on 

residential developments, and its character in the process of recuperation of post-war society in 

Sarajevo. The development of residential architecture is followed through the four historical periods 

that had the greatest impact on its formation. Setting the scene to better understand the current 

built design challenges, post-war, post-socialist culture and architecture are analysed through the 

lens of T.S. Elliot's (1948) theory on culture. Specifically, the paper refers to the criteria Elliot defined 

as essential for a culture to survive; Organic Structure, Regional Context and Balance & Unity in 

Religion. Finally, the paper identifies the main obstacles in the process of cultural transformation of 

Sarajevo, indicating an urgent need for addressing the issues of cultural and architectural vitality. 

Keywords: Culture, Residential Architecture, Sarajevo, Memory, Post-war Architecture, Post-

Socialist Architecture 
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Abstract 

 

This article discusses aesthetic singularity in present-day Sarajevo and shows how time generates a 

social response to the visual quality of space. Acknowledging the metamorphosis of the cityscape 

with regard to the identity reformulation of post-war Sarajevo, it examines the sensory engagement 

of people with the urban environment in relationship to the traumatic events and shifting realities 

imposed by globalisation. The hypothesis is that the environmental aesthetics of post-war cities are 

defined by the traumatic memory of physical and social destruction. This article offers insight within 

a broad range of theoretical discussions on the changes in the visual language and aesthetic quality 

of urban spaces in post-war Sarajevo. In particular, it presents the notion of urban memory and its 

role in shaping the aesthetic experience in postwar cities. Finally, the findings show that 

architectural remnants, or ruins in the urban fabric, instead of being unstable entities, have the 

potential to become drivers of a continuum. Ultimately, this article accepts the values of 

incompleteness and opens new perspectives towards playful experimentation, which potentially 

relieves the aesthetic experience of a rigid and monotonous urban image. 
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Abstract 

 

The building construction industry is facing several major problems, among which are the fact that 

it spends 45% of the energy and 36% of the pollutions are coming from this sector which directly 

mostly influences on the climate changes. EU Climate and Energy Package was created that 

outlines the goals to be achieved by 2020 in energy use and environmental protection by 

decreasing the emissions of greenhouse gases by 20% from the level of 1990, ensuring that 20% of 

energy comes from renewable sources as well as by increasing the energy efficiency by 20%. All 

mentioned requires serious changes and adaptation in the industry and all related sectors by the 

responsible interdisciplinary approach. Heritage protection and activities in protection and 

reconstruction of the old buildings today has to be in line with mentioned strategy goals. Usually 

during the reconstruction of those building the outside intervention on the facades are forbidden. 

Beside savings in building sector heritage buildings as touristic attractions could make savings in 

the sector of the tourism as well. Paper will present possibilities how it is possible to use 

environment friendly materials based on local natural raw sources as straw, hemp, flax, wood, etc. 

in the future projects of the reconstruction and thermal protection of the old, historically protected 
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buildings by using of new modern thermal insulations technologies and materials. This paper will 

present new natural materials properties as insulation materials and will present as well practical 

evaluation on the existing example with one-year measurement in Czech (old typical Czech village 

house). Presented results will help countries in the process of the accession in the EU to recognize 

the best practice in the EU and to adopt those practices to their legislations and standards in the 

future. All of this will improve quality of the reconstruction work, will make healthier 91 

International Conference on Economic and Social Studies (ICESoS) 10-11May 2018-Bosnia and 

Hercegovina / Sarajevo environment, will introduce better quality of service as well as will attract 

more tourists which will all together support the circular economy. 
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Abstract 

 

Goal: In organization of International BURCH University (IBU) and Association Green Council the 

construction of the Student Pavilion is planned to take part from 09th to 22nd September 2016, as 

a temporary experimental and educational facility on the campus of the IBU. This will be the first 

building in Bosnia and Herzegovina constructed of alternative building materials (straw, recycled 

wood, stone, clay, recycled building elements) through the joint work of experts, professors and 

students. 

This project explores the use of alternative and traditional natural materials in order to set an 

example and to educate students. Experts such as carpenters, masons and professors will be 

available to students in problem solving and understanding the characteristics and needs of the 

material. They will also meet students with traditional methods, equipment, tools and alternative / 

innovative environmentally friendly construction solutions. 

The project involves students of IBU of the Departments of Architecture, Information technology, 

Genetics, International relations and Economics, as well as students of Faculties of Forestry, 
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Agriculture and Food, Mechanical Engineering and also the Faculty of Sciences, University of 

Sarajevo, than Faculty of Civil Engendering at University of Banja Luka and Mostar. Students all 

around the world have the possibility to participate in the summer school and we hope that you will 

join us. 

The project is supported by the Universities of Zagreb, Ljubljana, Novi Sad, Vienna, Brno, Prague, 

Riga, many associations as CHWB, CRS, Kult, companies Sarajevo šume, Neimari, Krivaja, 

Domoinvest, Butmir and many others. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

72 

 

 

ARCHITECT PERCEPTIONS OF ENGINEERED WOOD PRODUCTS: AN 
EXPLORATORY STUDY OF SELECTED COUNTRIES IN CENTRAL AND 

SOUTHEAST EUROPE 
 

Sanela Klarić 

International Burch University 
Bosnia and Herzegovina 

sanela.klaric@ibu.edu.ba 

Manja Kitek Kuzman 

University of Ljubljana 
Slovenia 

Andreja Pirc Barčić 

University of Zagreb 
Croatia 

Richard P. Vlosky 

Louisiana State University 
United States of America 

Marija M. Janakieska 

University “Sts. Cyril & Methodius“ 
Macedonia 

Petra Grošelj 
University of Ljubljana 

Slovenia 
 

Abstract 

 

The wood industries in Slovenia, Croatia, Bosnia and Hercegovina (BiH) and Macedonia have a long 

tradition of producing a wide range of products. BiH and Macedonia have similar forest sectors and 

both countries have experienced similar problems in the manufacturing, sale and use of wood-based 

products in recent years due to the global financial crisis and resulting national economic challenges. 

Despite having a long and prosperous history, over the past two decades, the wood products sectors 

in these four countries have faced a steady decline in profitability, the ability to add value through 

downstream manufacturing, and overall competitiveness. 

Engineered wood products (EWPs) are structural building materials that have been used since the 

early 1980s as replacements for, or in conjunction with, concrete and steel. In this study, we compare 

architect attitudes, awareness and preferences regarding the use of EWPs between these four 

countries. The study is based on a sample of 373 architects using on-line surveys. Results suggest 

that there is a positive perception regarding the use of wood in general in all countries, with the 

majority of respondents believing that wood use will increase in the future. However, specific to 
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EWPs, differences were found in familiarity and knowledge of potential applications in timber-based 

construction. Results provide indicators of knowledge gaps between respondents and, conversely, 

where awareness and willingness to use EWPs exist. These findings can have implications for market 

opportunities, identifying barriers to EWPs adoption, and content for workshops, seminars, and 

other outreach mechanisms for architects. 

Keywords: Engineered wood products (EWPs), Architects, Timber construction, Material 

specification, Market potential, Central and Southeast Europe 
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Abstract 

 

Conceived during the siege of Sarajevo, with the city under bombardment, Ars Aevi Contemporary 

Art Museum is the outcome of an extraordinary story. By involving the world’s most important 

artists, it became the emblem of the city’s cultural resistance and the will to foster multicultural 

values. 
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Abstract 

 

Spices, which are plant substances used to enhance flavor are at the same time, the most commonly 

used natural antimicrobial agents in food. Besides this they have shown to effect the biofilm forming 

capacity of bacteria at different concentrations. In our study we tested the antibacterial effect of 

different w/V solutions of commercially available spices: cinnamon, curcuma and ginger and 

investigated their effect on biofilm formation of Staphylococcus aureus ATCC 25923, Escherichia coli 

ATCC 25922 and Enterococcus faecalis ATCC 19433. The results of our study indicate that cinnamon 

had an antibacterial effect on gram positive bacteria, ginger only on E.coli and curcuma did not 

exhibit any antibacterial properties. Results of the effect of different w/V solutions of spices on 

biofilm formation of the tested bacteria indicate that the spices had different effects on the tested 

bacteria and that the applied spice w/V solution did modify biofilm formation of bacteria. Hereby it 

is evident that the finding of novel antimicrobial compounds should be accompanied by biofilm 

formation studies since biofilms represent the natural state of bacteria and as such must be taken 

into consideration. 
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Abstract 

 

The discovery of disease-defining chromosomal alter-ations has lacillated and expo led the 

dassilicaltion of bone and son tissue neoplasms. Due to differential degnosis of sirrilareppearng 

lesions multiple FISH probes and inmune hislochemical stains are often required for defmitivedag   it 

a reflex testing paradigm. which can be cosy and I Click consuming. In addition. FISH and IHC have 

limited mdf ing capability. produce subjective results an cannot deter-mine breakpoint or lusion 

partner. and FISH does not work wdl for cryptic tianslocaten and for two partner genes with close 

proximity. In this study. we evaluate to Willy of an An-chored Mutiyex PCR and ned generation 

sequencing (NGS) assay to target captured RNA extracted from FFPE tumor tissues and 

simultaneously detect multiple gene fusions as-sociated with sarcomas. Forty-lour tumors from our 

institu-tion were retrospectively reviewed by lour patholoOsts and their 

morpholotac,Imminohislochemical and cytogenetic Ma-tures recorded, including 9 subtypes ol 

mesenchymal neo-plasms with disease-delining gene lusions and previously unclassified sarcomas. 

Negative controls (non-neoplastic tis-sues) were also used. Results slimed that a novel fusion of 

EWSRI and PBX3 was identified in Me angiornalcid litmus histiocytoma. One case initially diagnosed 

as synovial sarco-mas was found to harbor a BCOR-CCNB3 fusion and reclas-sified accordingly. Al 

undtilerentated round cell sarcomas shoved ctiseasedefining lusions. Whiting BCOR-CCNBS. CIC-

DUX4. and CIONUTM2A There were no discrepancies with FISH results d oases with previously 

detected fusions. This studydemonstrated that such targeted RNA gene panel could provide a novel 

cost-effective methodology to detect gene fusions, aiding in the diagnosis of neoplasms with re-

current cytogenelic alterations. Achartages over ASH include the ability to simultaneously lest kir 

multiple rearrangements as welt as detect novel fusion partners trot would not be oth-erwise 

identified. Targeted RNA gene panel can be routinely utilized in diagnosing sarcomas. especially 

those with round cell morphology. unusual features or morphology suggestive of a translocal ion 

sarcoma. 
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Abstract 

 

Since the first widespread use of depleted uranium in military in the 1991 Gulf War, the so-called 

"Gulf War Syndrome" has been a topic of ongoing debate. However, a low number of reliable 

scientific papers demonstrating the extent of possible contamination as well as its connection to the 

health status of residents and deployed veterans has been published. The authors of this study have 

therefore aimed to make a selection of data based on strict inclusion and exclusion criteria. With the 

goal of clarifying the extent of DU contamination after the Gulf Wars, previously published data 

regarding the levels of DU in the Middle East region were analyzed and presented in the form of a 

meta-analysis. In addition, the authors attempted to make a correlation between the DU levels and 

their possible effects on afflicted populations. According to results observed by comparing 

234U/238U and 235U/238U isotopic activity ratios, as well as 235U/238U mass ratios in air, water, 

soil and food samples among the countries in the Middle East region, areas indicating contamination 
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with DU were Al Doha, Manageesh and Um Al Kwaty in Kuwait, Al-Salman, Al-Nukhaib and Karbala 

in Iraq, Beirut in Lebanon and Sinai in Egypt. According to these data, no DU contamination was 

observed in Algeria, Israel, Afghanistan, Oman, Qatar, Iran, and Yemen. Due to the limited number 

of reliable data on the health status of afflicted populations, it was not possible to make a 

correlation between DU levels and health effects in the Middle East region. 

Keywords: DU, Depleted uranium, Environmental damage, Gulf war, Health effects, Middle east 
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Abstract 

 

BACKGROUND/AIMS: The best treatment for an avulsed tooth is immediate replantation. If this is 

not possible, a proper transport medium is required for the maintenance of viability of the 

periodontal ligament cells (PDL). The aim was to systematically review the efficacy of different 

storage media used for the survival of PDL cells of avulsed teeth in the in vitro setting. 

METHODS: The search strategy was based on the MeSH keywords in PubMed/MEDLINE: "Transport 

media for avulsed teeth," "Storage media for avulsed teeth," "Knocked out teeth," "Tooth avulsion," 

"Biological transport of avulsed tooth," "Cell survival of avulsed tooth," "Cell viability of avulsed 

tooth," "Tooth replantation," and "Periodontal ligament in avulsed teeth." The "AND" and "OR" 

Boolean operators were applied to combine keywords. Each study was evaluated for eight criteria, 

including use of human PDL, in vitro cell culture models, the number of passages, types of storage 

media, percentages of surviving PDL cells, pH and osmolality of storage media, and the type of test 

used to asses PDL viability. 

RESULTS: In 15 selected studies, nine storage media (HBSS, tap water, DMEM, milk, saliva, 10% and 

20% propolis, Gatorade, and Viaspan) were analyzed at six time points. For storage up to 2 hours, 

HBSS, DMEM, milk, 10% propolis, 20% propolis, and Viaspan conserved more than 80% of PDL 

viability. For storage at 24 hours, Viaspan showed best cell survival at 88.4%, followed by DMEM 
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(70.9%) and 10% propolis (68.3%). Milk and HBSS showed similar PDL survival at 24 hours (57.2% 

and 57.3%, respectively). 

CONCLUSIONS: Milk remains the most convenient, cheapest, and readily available solution in most 

situations while also being capable of keeping PDL cells alive. Further studies are required to 

evaluate the efficacy of more commonly found storage media besides milk. 

Keywords: Cell Viability, In Vitro PDL Culture, Periodontal Ligament, Storage Media, Tooth 

Avulsion 
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Abstract 

 

BACKGROUND: AFP serum levels are considered as diagnostic and specific for hepatocellular 

carcinoma (HCC) in patients with liver cirrhosis (LC). 

AIM: This  study  aimedto  examine  the  diagnostic  value  of  AFP  in  the  distinguishing  of  patients  

with  HCC  from patients with LC, and to analyse the potentialcorrelation between AFP levels and 

liver disease stages. 

MATERIAL  AND METHODS: Fifty patients  with LC  and fifty patients  with HCC were includedin this  

study. The majority of the patients were males, whilethe HBV aetiologywas dominant. 

RESULTS: Significant  differences  between  LC  and  HCC  patients were  detectedfor  AST,  ALT,  GGT,  

bilirubin, AFP  and  AP.  Patients  with  HCC  had  higher  AFP  values  compared  to  LC.  There  was  

no  significant  correlation between the size  of the tumourlesion  and serum AFP levels. A positive 

correlation  between AFP concentration and  GGT  activity  was  determined,  as  was  the  negative  
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correlation  between  AFP  and  age  of  the  subjects.  The AFP value of 23.34ng/m showed high 

sensitivity (84%) and specificity (82%). 

CONCLUSION: The size of the surface below the ROC curve (AUC) was 0.877 (0.80-0.95), which 

makes AFP a good biomarker and this diagnostic test is sufficient to separate patients with HCC 

and LC 
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Abstract 

 

This study aims to compare the advantages of two widely used methods for fetal chromosomal 
detection, karyotyping and QF-PCR, together with the indications for invasive prenatal diagnosis. 
We retrospectively investigated 888 amniocenteses analyzed by karyotyping only or karyotyping 
combined with QF-PCR. We assessed the results of each method and compared them to the 
indications for prenatal testing including maternal age, fetal ultrasound findings, and serum 
screening. We found 39 (4.4%) abnormalities, where 59% of those abnormalities were numerical 
and 41% were structural abnormalities undetectable by QF-PCR methods. Many structural 
abnormalities do not have clinical significance and we found that 23% of found structural 
abnormalities were clinically significant but undetectable by QF-PCR (0.3% of all amniocentesis 
analyzed). Additional 23% of found structural abnormalities were balanced translocations which can 
have rare clinically significant consequences. In total, 46% of found structural abnormalities had 
possible clinical consequences, which were undetectable by QF-PCR, or by noninvasive prenatal 
testing for five common aneuploidies. Thus, QF-PCR is a reliable method to detect most common 
fetal aneuploidies, but karyotyping should be used if any other chromosomal abnormalities are 
suspected. Even though QF-PCR is a fast and reliable method, physicians should be aware of the 
limitations of various methodologies for detection of fetal abnormalities and assign the proper 
method to the indication for amniocentesis. 

Keywords: Karyotype, QF-PCR, Fetal abnormalities, Trisomy 21 
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Abstract 

 

Introduction: Generics of imatinib mesylate, the first tyrosine kinase inhibitor targeting the BCR-

ABL1 fusion protein, have recently been approved in many countries as the alternative, low-cost 

forms for the treatment of patients with chronic myeloid leukemia (CML). The aim of this study was 

to evaluate the long-term clinical outcomes of patients with CML receiving first-line and second-line 

generic imatinib in Bosnia and Herzegovina.  

Patients and methods: This was a multicenter retrospective cohort study of patients (n = 41) treated 

with generic imatinib in Bosnia between September 1, 2013 and August 5, 2016. Patients were 

categorized into 2 study groups: Group 1 (n = 27) included newly diagnosed patients with CML 

receiving front-line generic imatinib, and Group 2 (n = 14) consisted of patients who started with 

front-line Glivec and were mandated to switch to the second-line generic imatinib.  
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Results: The median follow-up for Group 1 (first-line generic imatinib) and Group 2 (second-line 

generic imatinib) was 16 and 36 months, respectively. At 36 months, the overall survival for patients 

in Group 1 was 85%, and the achievement of complete cytogenetic response was 81%. At 24 months, 

the major molecular response rate was 48%. Overall, 52% of patients switched from first-line generic 

imatinib to nilotinib owing to treatment failure and side-effects. In Group 2, 93% of patients 

sustained cytogenetic and molecular response at 3 years after the switch from branded to generic 

imatinib.  

Conclusion: Our results lead us to conclude that generic imatinib as second-line therapy does not 

have deleterious effects on patient outcomes. However, first-line generic imatinib showed 

suboptimal efficacy compared with branded imatinib. 
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Abstract 

 

Renal metanephric adenoma (MA) is a rare benign tumor frequently misclassified when microscopic 

features alone are applied. The correct classification of a renal tumor is critical for diagnostic, 

prognostic, and therapeutic purposes. Despite the advancements in cancer genomics, up until 

recently relatively few genetic alterations critical to MA development have been recognized. Recent 

data suggest that 90% of MA have BRAFV600E mutations; the genetics of the remaining 10% are 

unclear. To date, only one case of a chromosomal translocation, t(9;15)(p24;q24) associated with 

MA has been reported. However, the potential role of the KANK1 gene, which lies near the 

breakpoint of the short arm of chromosome 9p24, in the etiology of MA was not examined. We 

identified the same cytogenetic aberration utilizing molecular cytogenetic techniques in a 22-year-

old female patient, and further investigated the genes involved in the translocation that might have 

contributed to tumorigenesis. A series of fluorescence in situ hybridization (FISH) probes identified 

the rearranged genes to be KANK1 on chromosome 9 (9p24.3) and NTRK3 on chromosome 15 

(15q25.3). Mate-Pair genome sequencing validated the balanced translocation between 9p24.3 and 

15q25.3, involving genes KANK1 and NTRK3, respectively. BRAFV600E mutational analysis was 

normal. Our findings indicate that gene fusions may be one mechanism by which functionally 

relevant genes are altered in the development of MA. Molecular and cytogenetic analyses have 

elucidated a novel genetic aberration, which helps to provide a better understanding of this genomic 

change and assist in diagnosis and classification of new subgroups/entities in metanephric 

adenomas. 
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Abstract 

 

The guanine rich locations are present in human genome. Previous studies have shown that the 

presence of G rich sequences and motifs may be significant for gene activity and function. We 

decided to focus our interest to identify G rich motifs in promoters of oncogenes and tumor 

suppressor genes. We used a set of 100 most common oncogenes and tumor suppressor genes (TSG) 

for this analysis. We collected 600nt long promoters with -500 and +100 TSS (transcription start site) 

from the oncogenes and TSG set. Using a computer program, we calculated the G densities using 

numbers and locations of G forms with 100nt moving widow. We included G numbers from 2 to 7 

guanines. Analysis shows that G density increases from -500 to +100 and more from TSS. G density 

is found to be maximum within -/+100 of TSS. The results of G densities were compared with the 

expression data of the selected oncogenes and tumor suppressor genes in patients with colon cancer 

(n=174). 

 

 

 

 

 

mailto:amina.kurtovic@ibu.edu.ba
mailto:senol.dogan@ibu.edu.ba
mailto:anis.cilic@stu.ibu.edu.ba
mailto:fatih.ozturk@stu.ibu.edu.ba


 

 

89 

 

 

THE THREE YEAR FOLLOW-UP OF CML PATIENTS TREATED WITH FIRST-
LINE GENERIC AND FIRST-LINE BRANDED IMATINIB IN BOSNIA AND 

HERZEGOVINA 
 

Amina Kurtović Kozarić 

International Burch University 
Bosnia and Herzegovina 

amina.kurtovic@ibu.edu.ba 

Mirza Kozarić  

University Clinical Center Sarajevo 
Bosnia and Herzegovina 

Erna Islamagić 

University of Sarajevo 
Bosnia and Herzegovina 

Azra Hasić 

University of Sarajevo 
Bosnia and Herzegovina 

Lejla Mehinović 

Clinical Center University of Sarajevo 
Bosnia and Herzegovina 

Sabira Kurtović 

Clinical Center of the University of Sarajevo 
Bosnia and Herzegovina 

Emina Suljović Hadžimešić 
 

Abstract 

 

Imatinib mesylate, a selective BCR-ABL tyrosine kinase inhibitor, has been well established as the 

standard of care for chronic myeloid leukaemia patients. In this study, we compared clinical 

outcomes of patients who received first-line Glivec (Group 1) with patients who received first-line 

generic imatinib (Group 2) in Bosnia and Herzegovina with three years follow-up of therapy. At 24 

months of therapy, the achievement of complete cytogenetic response and major molecular 

response were comparable between the studied groups (CCyR was 69% vs. 70%, respectively; MMR 

was 54% vs. 48%, respectively). After comparing the reasons for the switch to nilotinib, we found 

that treatment failure was higher in patients treated with generic imatinib (30% vs. 8%, respectively) 

and side effects were similar in both patient groups (22% vs. 19%, respectively). In general, patients 

on first-line generic imatinib had higher rates of treatment failure compared to patients treated with 

first-line branded imatinib. © 2017, UHOD - Uluslararasi Hematoloji Onkoloji Dergisi. All rights 

reserved. 
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Abstract 

 

In recent years, contradicting data has been published on the connection between the presence of 

depleted uranium and an increased cancer incidence among military personnel deployed in the 

Balkans during the 1992-1999 wars. This has led to numerous research articles investigating 

possible depleted uranium contamination of the afflicted regions of the Balkan Peninsula, namely 

Bosnia & Herzegovina, Serbia, Kosovo and Montenegro. The aim of this study was to collect data 

from previously published reports investigating the levels of depleted uranium in the Balkans and 

to present the data in the form of a meta-analysis. This would provide a clear image of the extent 

of depleted uranium contamination after the Balkan conflict. In addition, we tested the hypothesis 

that there is a correlation between the levels of depleted uranium and the assumed depleted 

uranium-related health effects. Our results suggest that the majority of the examined sites contain 

natural uranium, while the area of Kosovo appears to be most heavily afflicted by depleted 

uranium pollution, followed by Bosnia & Herzegovina. Furthermore, the results indicate that it is 

not possible to make a valid correlation between the health effects and depleted uranium-

contaminated areas. We therefore suggest a structured collaborative plan of action where long-

term monitoring of the residents of depleted uranium-afflicted areas would be performed. In 

conclusion, while the possibility of depleted uranium toxicity in post-conflict regions appears to 

exist, there currently exists no definitive proof of such effects, due to insufficient studies of 

potentially afflicted populations, in addition to the lack of a common epidemiological approach in 

the reviewed literature. 
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Abstract 

 

The introduction of imatinib substantially improved the outcome of gastrointestinal stromal tumour 

(GIST) patients [1–4]. Even though imatinib has improved the treatment of GIST, its availability in 

underdeveloped and developing countries like Argentina, Brazil or Bosnia has been limited because 

of financial considerations and lack of insurance coverage [5,6]. Due to the limited number of 

available imatinib therapies, many GIST patients did not receive the drug. Over the years, the 

number of imatinib therapies gradually increased, but never so that all GIST patients were treated 

with TKIs. 

Keywords: Gastrointestinal stromal tumour (GIST), Targeted therapy, Outcome, Developing 

country, Imatinib 
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Abstract 

 

Patients with cancer in developing and low-income countries have limited access to targeted cancer 

therapies. The transitional nature of these economies has influenced health care funding, which has 

resulted in the unavailability of targeted cancer treatments.1,2 Besides the three studies that will 

be described here, to our knowledge, no literature exists on the clinical outcome of patients treated 

with delayed targeted cancer therapy. To raise awareness on the importance of timely targeted 

cancer treatment, we will discuss three key issues: (1) the low number of targeted cancer therapies 

for different cancers, (2) the delay in cancer treatment, and (3) the unavailability of cancer 

diagnostics. 
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Abstract 

 

The main aim of this review is to summarize and discuss the current state of knowledge on chemical 

toxicity and radioactivity of depleted uranium (DU) and their effect on living systems and cell lines. 

This was done by presenting a summary of previous investigations conducted on different 

mammalian body systems and cell cultures in terms of potential changes caused by either chemical 

toxicity or radioactivity of DU. In addition, the authors aimed to point out the limitations of those 
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studies and possible future directions. The majority of both in vitro and in vivo studies performed 

using animal models regarding possible effects caused by acute or chronic DU exposure has been 

reviewed. Furthermore, exposure time and dose, DU particle solubility, and uranium isotopes as 

factors affecting the extent of DU effects have been discussed. Special attention has been dedicated 

to chromosomal aberrations, DNA damage and DNA breaks, as well as micronuclei formation and 

epigenetic changes, as DU has recently been considered a possible causative factor of all these 

processes. Therefore, this approach might represent a novel area of study of DU-related irradiation 

effects on health. Since different studies offer contradictory results, the main aim of this review is to 

summarize and briefly discuss previously obtained results in order to identify the current opinion on 

DU toxicity and radioactivity effects in relation to exposure type and duration, as well as DU 

properties. 

Keywords: Depleted uranium, Exposure, Chemical toxicity, Radioactivity, in vivo and in vitro studies 
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Abstract 

 

Background: Renal metanephric adenoma (MA) is a very rare benign renal tumor, which is 

frequently misclassified when microscopic features alone are applied. Despite the classification of 

adenoma as a benign tumor, it is difficult to differentiate from other renal carcinomas such as 

malignant papillary renal cell carcinomas and in children it can be mistaken with Wilms tumor. The 

correct classification of a renal tumor is critical for diagnostic, prognostic, and therapeutic purposes. 

Despite the advancements in cancer genomics, there is limited data available regarding the genetic 
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alterations critical to the metanephric adenoma development. Recent data suggest that 90% of MA 

have BRAFV600Emutations; the genetics of the remaining 10 % are unclear.  

Methods: This study was conducted on 13 FFPE specimens from patients who were diagnosed with 

renal metanephric adenoma. H&E stained slides from all cases were reviewed by study pathologist, 

and representative tissue blocks were further selected for BRAFV600E sequencing and fluorescent 

in situ hybridization was adapted to detect chromosomal rearrangement between KANK1 on 

chromosome 9 (9p24.3) and NTRK3 on chromosome 15 (15q25.3).  

Results: In this study, we identified a novel chromosomal translocation t(9;15)(p24;q24) between 

KANK1 and NTRK3, and provided new insights into molecular mechanisms which might identify a 

subset of metanephric adenomas. Such findings imply that recurrent cytogenetic aberrations may 

be of prognostic significance as well. Interestingly, our data suggested mutual exclusivity of 

BRAFV600Eand t(9;15) aberrations.  

Conclusions: Molecular and cytogenetic analyses have allowed us to elucidate a genetic aberration, 

which may be specific to metanephric adenoma. Aberrant expression of the KANK1-NTRK3 gene 

fusion may be one mechanism by which functionally relevant genes are altered in the development 

of metanephric adenoma, and thus mark a subgroup of metanephric adenomas with particular 

clinicopathological features. Also, our study adds KANK1 and NTRK3 to the list of candidate genes 

that may play a role in the 10% of renal metanephric adenomas that lack a BRAFV600E mutation. 
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Abstract 

 

Background: In this study we examined the long-term real life clinical outcomes of patients receiving 

front- line nilotinib and patients who switched from branded or generic imatinib to nilotinib (second-

line therapy) in Bosnia and Herzegovina.  

Methods: Patients in CML-CP (n = 70) who started their TKI treatment in period from June 2005 to 

August 2016 were included in this multicentre retrospective cohort study. Patients were categorized 

as: Group 1 (n = 31) contained patients receiving front-line nilotinib (300 mg twice daily) and Group 

2 (n = 39) consisted of patients who started with front-line imatinib (Glivec or generic imatinib) and 

then were switched to nilotinib (400 mg or 600 mg twice daily). Nilotinib became available as front 

or second-line therapy in March 2011. Standard patients' variables were collected and disease 

progression was established as loss of CCyR and MMR. Survival probabilities were estimated with 

the Kaplan-Meier method and compared using the log-rank test.  

Results: Seventy patients (median age was 54.5 years; 61% was males) were enrolled in this study. 

The median follow-up was 39 months (range 3-51 months). Median wait period for therapy was 12 

months (range 1-62) from diagnosis. In both studied groups, overall survival was 87% at 39 months. 
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According to ITT principle, achievement of CCyR and MMR at 24 months on nilotinib therapy was 

higher in Group 1 compared to Group 2 (81% vs 67% and 74% vs 49%, respectively). Rate of death 

was similar in both studied groups (4/31 vs 5/39). In Group 2, five patients who had suboptimal 

response on front-line imatinib discontinued therapy (median period of 19.5 months) were switched 

when nilotinib became available. Interestingly, none of these patients died.  

Conclusions: Our results suggest that at 3 years, there was no difference in the overall suvival 

between studied groups. However, achievement of CCyR and MMR at 24 months was higher in 

patients on front-line nilotinib therapy. Patients who waited for therapy had optimal response 

regardless the wait period on nilotinib therapy. 

Background: In this study we examined the long-term real life clinical outcomes of patients receiving 

front- line nilotinib and patients who switched from branded or generic imatinib to nilotinib (second-

line therapy) in Bosnia and Herzegovina.  

Methods: Patients in CML-CP (n = 70) who started their TKI treatment in period from June 2005 to 

August 2016 were included in this multicentre retrospective cohort study. Patients were categorized 

as: Group 1 (n = 31) contained patients receiving front-line nilotinib (300 mg twice daily) and Group 

2 (n = 39) consisted of patients who started with front-line imatinib (Glivec or generic imatinib) and 

then were switched to nilotinib (400 mg or 600 mg twice daily). Nilotinib became available as front 

or second-line therapy in March 2011. Standard patients' variables were collected and disease 

progression was established as loss of CCyR and MMR. Survival probabilities were estimated with 

the Kaplan-Meier method and compared using the log-rank test.  

Results: Seventy patients (median age was 54.5 years; 61% was males) were enrolled in this study. 

The median follow-up was 39 months (range 3-51 months). Median wait period for therapy was 12 

months (range 1-62) from diagnosis. In both studied groups, overall survival was 87% at 39 months. 

According to ITT principle, achievement of CCyR and MMR at 24 months on nilotinib therapy was 

higher in Group 1 compared to Group 2 (81% vs 67% and 74% vs 49%, respectively). Rate of death 

was similar in both studied groups (4/31 vs 5/39). In Group 2, five patients who had suboptimal 

response on front-line imatinib discontinued therapy (median period of 19.5 months) were switched 

when nilotinib became available. Interestingly, none of these patients died.  

Conclusions: Our results suggest that at 3 years, there was no difference in the overall suvival 

between studied groups. However, achievement of CCyR and MMR at 24 months was higher in 

patients on front-line nilotinib therapy. Patients who waited for therapy had optimal response 

regardless the wait period on nilotinib therapy. 
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Abstract 

 

Background: CML patients in developing world had to wait for the start of TKI treatment, from 

several months to years. The significant delay in proper treatment with imatinib has had drastic 

consequences on patient outcomes including survival, CCyR and MMR. Nilotinib was introduced in 

2011 as front- and second-line therapy for newly diagnosed as well as patients who waited for TKI 

treatment for a long time. 

Aims: In this study we compared the long-term real life clinical outcomes (OS, CCyR and MMR) of 

patients receiving front- line imatinib and front-line nilotinib therapy in Bosnia and Herzegovina in 

the period from 08/2005 to 08/2016, categorized based on delayed start of therapy. 

Methods: All newly diagnosed CML patients in CML-CP (n=149) who started their TKI treatment in 

period from August 2005 to August 2016 were included in this multicentre retrospective cohort study. 
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Patients were categorized as: Group 1 (n=118) consisted of patients who started with front-line 

imatinib (300 mg, 400 mg or 600 mg twice daily; Glivec or generic imatinib therapy) and Group 2 

(n=31) contained patients receiving front-line nilotinib (300 mg twice daily). Patients on imatinib 

were further categorized by the duration of treatment delay into three subgroups (<5 months, 6-13 

months and >13 months) and patients on nilotinib therapy were divided into two subgroups 

(patients who waited less and more than 6 months on the start of therapy). Nilotinib became 

available as front or second-line therapy in March 2011. Standard patients' variables were collected 

and disease progression was established as loss of CCyR and MMR. Survival probabilities were 

estimated with the Kaplan-Meier method and compared using the log-rank test. 

Results: We analyzed 149 patients (median age was 54.5 years; 57% was males) in chronic phase of 

CML. The median follow-up from time of diagnosis and start of therapy was 45 months and 39 

months, respectively (range 3-145 months). Median wait period for therapy in patients who waited 

less and more than 6 months was 0 months (range 0-6) vs 15 months in the waiting group (range 9-

63). At 11 years, overall survival for patients on front-line imatinib (Group 1) and front-line nilotinib 

(Group 2) was 83% and 87%, respectively. According to ITT principle, achievement of CCyR and MMR 

at 24 months was higher in Group 2 compared to Group 1 (81% vs 66% and 74% vs 37%, respectively). 

Rate of death was similar in both studied groups (20/118 vs 4/31). When we analysed delayed 

treatment at 24 months, CCyR for patients who received therapy immediately, who waited 6-13 

months and more than 13 months, was 74% vs 64% vs 40%, respectively. Regarding nilotinib 

treatment at 24 months, patients on 1st line immediate nilotinib vs 1st line delayed nilotinib 

achieved 83% vs 77% for CCyR and 78% vs 69% for MMR, respectively. 

Conclusion: Our results after 11 years of follow up suggest that nilotinib demonstrated improved 

efficacy over imatinib therapy. Achievement of CCyR and MMR at 24 months was higher in patients 

on front-line nilotinib therapy. Patients who waited for therapy had optimal response regardless the 

wait period on nilotinib therapy. 

Keywords:  Tyrosine kinase inhibitor, Molecular response, Cytogenetics, Chronic myeloid leukemia 
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Abstract 

 

Background: Diffuse large B cell lymphoma (DLBCL) is heterogeneous disease ina terms of clinical 

behaviour, morphology, phenotype and genetics. Gene expression profiling has made a distinction 

between two entities germinal center B-phenotype (GCB), activated B-center phenotype (ABC). Use 

of immunohistochemical algorithms for identification of these phenotypes has been translated into 

clinically feasible approach defining groups as GCB, non- GCB. These algorithms do not provide 

completely accurate prognostic information so the International Prognostic Index (IPI) which 

identifies poor- and good-risk patients with diffuse large B cell lymphoma (DLBCL) is still part of all 

current diagnostic guidelines; however, the majority of patients have an intermediate IPI, with an 

uncertain prognosis. 

Aims: In this study, we investigated the impact of bcl-2, bcl-6, CD10, MUM1 and Ki-67 on IPI as well 

as impact of GCB and non-GCB subclassification according to Hans and Muris algorithm on IPI risk 

stratification. 

Methods: We have analyzed 50 patients with DLBCL for the expression of bcl-2, bcl-6, CD10, MUM1 

and Ki-67 Patients were divided into two groups, the non-GCB, GCB group or favorable group 1 and 

unfavorable group 2, according to Hans's algorithm and Muris's algorithm. Clinical-pathological, 

biochemical parameters of disease have been correlated with subgroups of DLBCL and biomarkers 

individually. The impact of the expression of bcl-2, bcl-6, CD10, MUM1 and Ki67 on IPI-highest score 

in multiple regression analysis, afterwards in regression equation and variance analyse 

Results: Group with GCB phenotype (defined by expression of bcl-2, bcl-6, CD10 and MUM1) 

according to Hans’s and Muris's algorithm showed positive correlation with good-risk patients 

identified by IPI. Multiple regressional analysis proved impact of biomarkers on IPI. Following this 

analysis, bcl2 i Ki67 are independent predictors of poor-risk IPI group of patients, (bcl-2: p 0,0107, 

Ki67: p 0,0377). The value of F-ratio 2,9845 proves that there is a linear connection between models 

including all variables bcl-2, bcl-6, CD10,MUM1 and variable depended on the value (IPI)(p 0,0210). 

The mutual impact of bcl-2, bcl-6, MUM1, Ki67 is significantly related to poor-risk IPI patients 

Conclusion: Multiple regressional analysis proved impact of biomarkers on IPI. Ki67 and bcl-2 are 

independent predictors of poor-risk IPI group of patients. Sequential addition of bcl-2 expression, 

Ki67 and GCB phenotype into the IPI significantly improves risk stratification in DLBCL. These finding 

can be part of treatment strategies that should be considered in future trials. 

Keywords: International prognostic index, DLBCL, BCL2, Ki-67 
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Abstract 

 

Background: Breast cancer patients in low and middle income countries have limitedaccess to 

targeted therapies such as trastuzumab. The discontinuous availability of tras-tuzumab created 

waiting lists and subsequent very delayed treatment. Since few studieshave systematically analyzed 

possible deleterious effect of delayed trastuzumab treat-ment, we designed a study to investigate 

its consequences on overall survival anddisease-free survival. 

Methods: This was a multicenter cohort study of HER2-positive early breast cancer pa-tients (n¼223) 

diagnosed between 01/05/2005 and 01/05/2010 in the Federation ofBosnia and Herzegovina. The 

study began in 01/01/2010, and enrollment was com-pleted in 30/06/2012. Last follow up and cut 

off date for analysis was 31/03/2015. 
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Results: A total of 223 women (median 55 years; IQR: 49-61 years) were recruited.Since 131 (59%) 

patients waited for>6 months after surgery to receive trastuzumab,we categorized our patient 

cohort into three groups: non-waiting group (n¼92; waittime<6 months), and waiting group 1 

(n¼85; wait time between 7 to 12 months) andwaiting group 2 (n¼46;>13 month wait). OS at 5 years 

in non-waiting group was84%, compared to 72% in wait group 1 and 75% in wait group 2 (p>0.05). 

DFS at 5years in the non-wait group was 79%, compared to 65% in wait group 1, and 68% inwait 

group 2 (p>0.05). 

Conclusions: Unfortunate and unique circumstances in developing countries have cre-ated waiting 

lists for trastuzumab treatment—our systematic analysis of 223 womenhas shown that delayed 

start of trastuzumab treatment does not have a statistically sig-nificant effect on clinical outcomes, 

but shows a trend towards worse OS and DFS forwomen with delayed treatment. Thus, trastuzumab 

treatment has a persistent benefiteven when administered with delayed start.  
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Abstract 

 

Background: Heteromorphic variants including Yq12 material, being inserted or added to autosomal 

chromosomes have been reported for chromosomes 1, 7, 11, 13, 14, 15, 21 and 22. Here we describe 

a novel insertion of Yq12 heterochromatin into a chromosome 17; to the best of our knowledge no 

similar cases have been reported previously. 

Methods: GTG-, C-banding, fluorescence in situ hybridization (FISH), and homemade human 

heterochromatin specific multicolor FISH probes set (HCM-mix) were used to define the abnormality. 

A whole chromosome painting (wcp) probe for #17 together with a probe for Yq12 heterochromatin 

was hybridized to the patient sample. Additionally, Y microdeletion PCR was done to detect possible 

AZF subregional deletions. 
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Results: The male patient had normal sperm analysis and no AZF deletions on Y chromosome. GTG 

and Cbanding showed an additional band on chromosome 17q21. FISH studies revealed that the 

insertion was derived from Yq12 heterochromatin. 

Conclusions: The heterochromatin insertion on 17q21 originating from Yq12 chromosome did not 

affect the spermatogenesis of aberration carrier and is probably not the cause of infertility in these 

partners. However, a new heteromorphic variant was identified in this case. 

Keywords: Heteromorphic variants; Chromosome 17; Yq12 chromosome; Infertility; Insertion 
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Abstract 

 

The relationship between single nucleotide polymorphisms (SNPs) and phenotypes is noisy and 

cryptic due to the abundance of genetic factors and the influence of environmental factors on 

complex traits, which makes the idea of applying artificial neural networks (ANNs) as universal 

approximates of complex functions promising. In this study, we compared different ANN 

architectures and input parameters to predict the adult length of Pacific lampreys, which is the 

primary indicator of their total migratory distance. Feedforward and simple recurrent network 

architectures with a different range of input parameters and different sizes of hidden layers were 

compared. Results indicate that the highest performing ANN had an accuracy of 67.5% in 

discriminating between long and short specimens. Sensitivity and specificity were 62.16% and 

70.73%, respectively. 
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Our results imply that feedforward ANN architecture with a single hidden neuron is enough to solve 

the problem of specimen classification. Nonetheless, while ANNs are useful at approximating 

functions with unknown relationships in the case of SNP data, additional work needs to be 

performed to ensure that the chosen SNP markers are related to functional regions related to the 

examined trait, as the use of non-specific markers will result in the introduction of noise into the 

dataset 

Keywords: Artificial neural network, Single nucleotide polymorphism, Pacific lamprey, Genetic 

marker 
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Abstract 

 

Several association studies focusing on FTO gene polymorphisms have been published in the past 

years; however, the association between FTO-related conditions and FTO gene variants remains 

unexplained. Population genetics and association studies of different populations provide a valuable 

tool for further research. Thus, the aim of this systematic review is to summarize current knowledge 

on the FTO SNP rs9939609, and its association with presumably related conditions. The study 

included original research articles collected from PubMed and ResearchGate databases that were 

published in the period between 2007 and November 2017, and that provide information on 

rs9939609 mutant allele frequency and its probable association with any condition suspected of 

being related to the mutant allele. Genotype data was extracted and analyzed, and missing data 

was obtained from secondary sources. Short summaries of relevant studies from primary sources 

are organized in an overview table. The results of the systematic review suggest that mutant allele 

A is the most prevalent in European populations and least frequent on the Far East. In addition, it 

has been concluded that allele A is a good tool for the prediction of an increased risk of higher-than-
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normal BMI in a person carrying it, as well as that allele A should be further analyzed as a possible 

risk marker for type 2 diabetes mellitus and polycystic ovary syndrome development.  

Keywords: FTO, rs9939609, body mass index (BMI), type 2 diabetes mellitus (T2DM), polycystic 

ovary syndrome (PCOS), population genetics 
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Abstract 

 

Novel oral anticoagulants (NOACs) are becoming a therapy of choice in everyday clinical practice 

after almost 50 years during which warfarin and related coumarin derivatives were used as the main 

anticoagulants. Advantages of NOACs over standard anticoagulants include their predictable 

pharmacodynamics and pharmacokinetics, stable plasma concentrations and less drug-drug and 

food-drug interactions. However, pharmacogenetics has its place in administration of NOACs, as 

considerable interindividual variations have been detected. In this review, previous findings in 

pharmacogenetics of dabigatran, rivaroxaban, apixaban and edoxaban are summarized, along with 

recommendations for studying genes encoding metabolically important enzymes for four selected 

NOACs. Future directions include identification of clinically relevant SNPs, and change in optimum 

dosage for patients who are carriers of significant variants. 

Keywords: Anticoagulation, Apixaban, Dabigatran, Edoxaban, Novel Oral Anticoagulants, 

Pharmacogenetics, Rivaroxaban 
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Abstract 

 

The region of Western Balkans has been inhabited since the Paleolithic era and was the route of the 

spread of farming from the Middle East to Europe during the Neolithic era. In the present study, Y-

STR data from European populations have been used to construct median-joining networks. The 

study was performed using Whit Athey’s Haplogroup Predictor, Y Utility and Network 4 software 

packages to predict Y haplogroups, construct networks, perform clustering of closely related Y 

chromosomes and calculate time estimates between individual nodes. The results of the study imply 

that geographically close populations cluster together at both Balkan and European levels. It was 

observed that an elevated number of study populations and individual haplogroups increases the 

possibility that individuals of different ethnic background cluster within the same or neighboring 

clades of network. Subsequent time estimates, performed based on the mutation frequency 
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between the ancestral node and its descendant nodes, revealed that I2a haplogroup within the 

Western Balkan region has the most compact clustering (age, estimated at 3109 years), followed by 

Hg E1b1b which has the second most compact clustering (4896 years). The obtained results are 

nonetheless in accordance with previously published research investigating the frequency of Y 

haplogroups based on Y-SNP variant frequencies, indicating that Western Balkan countries are 

mainly represented by I2a subclade (average for six countries 32.3%), followed by E1b1b and R1a 

(average for six countries of 21.5% and 17%, respectively). 
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Abstract 

 

This book offers all countries a guide to implementing verification systems for medical devices to 

ensure they satisfy their regulations. It describes the processes, procedures and need for integrating 

medical devices into the legal metrology framework, addresses their independent safety and 

performance verification, and highlights the associated savings for national healthcare systems, all 

with the ultimate goal of increasing the efficacy and reliability of patient diagnoses and treatment. 

The book primarily focuses on diagnostic and therapeutic medical devices, and reflects the latest 

international directives and regulations. 

Above all, the book demonstrates that integrating medical devices into the legal metrology system 

and establishing a fully operational national laboratory for the inspection of medical devices could 

significantly improve the reliability of medical devices in diagnosis and patient care, while also 

reducing costs for the healthcare system in the respective country. 
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Abstract 

 

Background: The usage of Artificial Neural Networks (ANNs) for genome-enabled classifications and 

establishing genome-phenotype correlations have been investigated more extensively over the past 

few years. The reason for this is that ANNs are good approximates of complex functions, so 

classification can be performed without the need for explicitly defined input-output model. This 

engineering tool can be applied for optimization of existing methods for disease/syndrome 

classification. Cytogenetic and molecular analyses are the most frequent tests used in prenatal 

diagnostic for the early detection of Turner, Klinefelter, Patau, Edwards and Down syndrome. These 

procedures can be lengthy, repetitive; and often employ invasive techniques so a robust automated 

method for classifying and reporting prenatal diagnostics would greatly help the clinicians with their 

routine work. 

Methods: The database consisted of data collected from 2500 pregnant woman that came to the 

Institute of Gynecology, Infertility and Perinatology “Mehmedbasic” for routine antenatal care 

between January 2000 and December 2016. During first trimester all women were subject to 
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screening test where values of maternal serum pregnancy-associated plasma protein A (PAPP-A) 

and free beta human chorionic gonadotropin (β-hCG) were measured. Also, fetal nuchal 

translucency thickness and the presence or absence of the nasal bone was observed using ultrasound. 

Results: The architectures of linear feedforward and feedback neural networks were investigated 

for various training data distributions and number of neurons in hidden layer. Feedback neural 

network architecture out performed feedforward neural network architecture in predictive ability 

for all five aneuploidy prenatal syndrome classes. Feedforward neural network with 15 neurons in 

hidden layer achieved classification sensitivity of 92.00%. Classification sensitivity of feedback 

(Elman’s) neural network was 99.00%. Average accuracy of feedforward neural network was 89.6% 

and for feedback was 98.8%. 

Conclusion: The results presented in this paper prove that an expert diagnostic system based on 

neural networks can be efficiently used for classification of five aneuploidy syndromes, covered with 

this study, based on first trimester maternal serum screening data, ultrasonographic findings and 

patient demographics. Developed Expert System proved to be simple, robust, and powerful in 

properly classifying prenatal aneuploidy syndromes. 

Keywords: Combined test, Trisomy, Fetal aneuploidy, Prenatal diagnosis, Artificial neural networks, 

Feedforward neural network, Feedback neural network 
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Abstract 

 

This paper presents the development and real-time testing of an automated expert diagnostic 

telehealth system for the diagnosis of 2 respiratory diseases, asthma and Chronic Obstructive 

Pulmonary Disease (COPD). The system utilizes Android, Java, MATLAB, and PHP technologies and 

consists of a spirometer, mobile application, and expert diagnostic system. To evaluate the 

effectiveness of the system, a prospective study was carried out in 3 remote primary healthcare 

institutions, and one hospital in Bosnia and Herzegovina healthcare system. During 6 months, 780 

patients were assessed and diagnosed with an accuracy of 97.32%. The presented approach is 

simple to use and offers specialized consultations for patients in remote, rural, and isolated 

communities, as well as old and less physically mobile patients. While improving the quality of care 

delivered to patients, it was also found to be very beneficial in terms of healthcare. 
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Abstract 

 

Respiratory diseases such as asthma and chronic obstructive pulmonary disease (COPD), are 

affecting a huge percentage of the world’s population with mortality rates exceeding those of lung 

cancer and breast cancer combined. The major challenge is the number of patients who are 

incorrectly diagnosed. To address this, we developed an expert diagnostic system that can 

differentiate among patients with asthma, COPD or a normal lung function based on measurements 

of lung function and information about patient’s symptoms. To develop accurate classification 

algorithms, data from 3657 patients were used and then independently verified using data from 

1650 patients collected over a period of two years. Our results demonstrate that the expert 

diagnostic system can correctly identify patients with asthma and COPD with sensitivity of 96.45% 

and specificity of 98.71%. Additionally, 98.71% of the patients with a normal lung function were 

correctly classified, which contributed to a 49.23% decrease in demand for conducting additional 

tests, therefore decreasing financial cost. 
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Abstract 

 

The objective of this paper was to increase safety and performance characteristics with cost benefits 

of medical devices (MDs) by introducing legal metrology procedures. This should directly improve 

the quality of patient safety and re-liability of treatment. This study is designed to cover 1100 dialysis 

machines used in public and private healthcare institutions, during a period of three years. Testing 

procedures were carried out according to international standards and legal metrology legislative 

procedures in Bosnia and Herzegovina. The results show that the average rate of faulty devices 

during three years testing period is 36.33% and should either have its results be verified, or the 

device removed from use or scheduled for corrective maintenance. Additionally, cost benefits 

analysis shows yearly savings of 30% if healthcare institutions follow legal metrology procedures 

compared with unnecessary manufactures attests. Research emphasizes importance of independent 

safety and performance inspections and gives recommendations for the frequency of inspection 

based on measurements. Results offer implications for adequacy of preventive and corrective 

maintenance performed in healthcare institutions. Based on collected measurement data, web-

based application with database of dialysis machines used in healthcare institutions in Bosnia and 

Herzegovina is created. Thus, legal metrology procedures enabled establishing traceability chain for 

this type of MDs. 

Keywords:  Legal metrology, Traceability, Medical devices, Health technology assessment, Dialysis 

machines 
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Abstract 

 

Establishing the traceability chain of measurements for medical devices (MDs) commonly used in 

everyday patient treatment was the main objective of this paper. This should directly ensure that 

through periodical calibrations of etalons and independent inspection procedure of MDs according 

to international standards, safe and accurate diagnosis and treatment can be created. This study is 

designed to cover 850 perfusors and 700 infusion pumps used in public and private healthcare 

institutions, during a period of one year. Testing procedures were carried out according to 

international standards and legal metrology legislative procedures in Bosnia and Herzegovina. The 

results show that the average measurement uncertainty of infusion pump is 0.9 ml, while for 

perfusor pump is 0.7 ml. These obtained results combined with other relevant documents, references 

and competences create the traceability chain. Additionally, as consequence cost benefits analysis 

proved yearly savings of 50% if healthcare institutions follow legal metrology procedures compared 

with unnecessary manufactures attests. Research emphasizes importance of establishing 

traceability chain in protection of public health. Results offered also implications for adequacy of 

etalon calibration and preventive maintenance performed on MDs. Based on collected 

measurement data, web-based application with database of infusion and perfusor pumps used in 

healthcare institutions in Bosnia and Herzegovina was created. 
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Abstract 

 

This paper presents an overview of a study in which the immunity and susceptibility of life-

supporting medical equipment was evaluated by exposing the equipment to electromagnetic 

interference (EMI). Electromagnetic interference, in the past, has been proven to influence the 

activity and reliability of certain medical devices. Since there has been dramatic increase in the use 

of cellular phones, these electromagnetic emitting devices have become part of the environment of 

medical devices. In the present paper, the influence of cellular phones at various distances and 

proportions on a wide range of medical devices were studied. In total 136 devices were tested after 

being exposed to cellular phones working in different operating modes. Testing was performed in 

Healthcare institutions of Bosnia and Herzegovina. Out of all 136 devices, a significant interference 

was detected in only one of the various defibrillators tested. Other EMI encountered in two 

electrocardiograms, during the tests, were negligible which proves that current medical devices are 

designed to operate more safely, with higher immunity and lower susceptibility. The improved 

designs of medical devices are results of strict electromagnetic compatibility standards to which the 

devices must comply. 
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Abstract 

 

Nanotechnology has shown its great potential in different fields of science such as medicine and 

pharmacy. This paper presents a review on artificial neural networks used in nanotechnology based 

on information gathered from different research. It is important to understand applications of 

artificial neural networks so that they can be used even more efficiently in future applications. 

Research papers summarized and compared here show different results in two fields of science. 

Artificial neural networks were made and proven to be useful in diagnostics and tracing diseases. 

The pharmaceutical industry has also shown to be a good candidate for the development of ANNs 

on the nanotechnology level. Regression analysis was used as a statistical method for presenting 

the best results from both fields observed. Root mean square error and mean error were calculated 

to measure the differences between values predicted by a model and the values actually observed 

from the environment that was being modelled. Based on individual results, each of the ANNs made 

were accurate enough to be considered as a diagnostic tool in fields of medicine and pharmacy. 

Performance is greater than 90% 10 out of 12 times, which is viewed in this paper. The multilayer 

perceptron ANN is mostly used. Based on the latest results, in upcoming years, one can expect better 

understanding and more research in the field of ANN applications in nanotechnology. 
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Abstract 

 

The floods in Bosnia and Herzegovina in May 2014 caused landslides all over the country. In the 
small village of Šerići, near the town of Zenica, a landslide destroyed the local cemetery, relocated 
graves, and commingled skeletal remains. As the use of other physical methods of identification 
(facial recognition, fingerprint analysis, dental analysis, etc.) was not possible, DNA analysis was 
applied. DNA was isolated from 20 skeletal remains (bone and tooth samples) and six reference 
samples (blood from living relatives) and amplified using PowerPlex® Fusion and PowerPlex® Y23 
kits. DNA profiles were generated for all reference samples and 17 skeletal remains. A statistical 
analysis (calculation of paternity, maternity, and sibling indexes and matching probabilities) 
resulted in 10 positive identifications. In this study, 5 individuals were identified based on one 
reference sample. This has once again demonstrated the significance of DNA analysis in resolving 
the most complicated cases, such as the identification of commingled human skeletal remains. 
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Abstract 

 

In a study of the Bosnian-Herzegovinian (B&H) population, Y-chromosome marker frequencies for 

100 individuals, generated using the PowerPlex Y23 kit, were used to perform Y-chromosome 

haplogroup assignment via Whit Athey's Haplogroup Predictor. This algorithm determines Y-

chromosome haplogroups from Y-chromosome short tandem repeat (Y-STR) data using a Bayesian 

probability-based approach. The most frequent haplogroup appeared to be I2a, with a prevalence 

of 49%, followed by R1a and E1b1b, each accounting for 17% of all haplogroups within the 

population. Remaining haplogroups were J2a (5%), I1 (4%), R1b (4%), J2b (2%), G2a (1%), and N 

(1%). These results confirm previously published preliminary B&H population data published over 10 

years ago, especially the prediction about the B&H population being a part of the Western Balkan 

area, which served as the Last Glacial Maximum refuge for the Paleolithic human European 

population. Furthermore, the results corroborate the hypothesis that this area was a significant 

stopping point on the “Middle East—Europe highway” during the Neolithic farmer migrations. 

Finally, since these results are almost completely in accordance with previously published data on 
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B&H and neighboring populations generated by Y-chromosome single nucleotide polymorphism 

analysis, it can be concluded that in silico analysis of Y-STRs is a reliable method for approximation 

of the Y-chromosome haplogroup diversity of an examined population. 

Keywords: Y Chromosome, Y-Strs, Y Haplogroups, Whit Athey's Haplogroup Predictor, Bosnian-

Herzegovinian Population 
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Abstract 

 

Aim: To determine newest the most accurate allele frequencies for 15 short tandem repeat (STR) 

loci in the Bosnian and Herzegovinian population, calculate statistical parameters, and compare 

them with the relevant data for seven neighboring populations. 

Methods: Genomic DNA was obtained from buccal swabs of 1000 unrelated individuals from all 

regions of Bosnia and Herzegovina. Genotyping was performed using PowerPlex® 16 System to 

obtain allele frequencies for 15 polymorphic STR loci including D3S1358, TH01, D21S11, D18S51, 

Penta E, D5S818, D13S317, D7S820, D16S539, CSF1PO, Penta D, vWA, D8S1179, TPOX, and FGA. 

The calculated allele frequencies were also compared with the data from neighboring populations. 

Results: The highest detected value of polymorphism information content (PIC) was detected at the 

PentaE locus, whereas the lowest value was detected at the TPOX locus. The power of discrimination 

(PD) values had similar distribution, with Penta E showing the highest PD of 0.9788. While D18S51 

had the highest value of power of exclusion (PE), the lowest PE value was detected at the TPOX locus. 

Conclusion: Upon comparison of Bosnian and Herzegovinian population data with those of seven 

neighboring populations, the highest allele frequency differentiation was noticed between Bosnian 

and Herzegovinian and Turkish population at 5 loci, the most informative of which was Penta E. The 
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neighbor-joining dendrogram constructed on the basis of genetic distance showed grouping of 

Slovenian, Austrian, Hungarian, and Croatian populations. Bosnian and Herzegovinian population 

was between the mentioned cluster and Serbian population. To determine more accurate 

distribution of allelic frequencies and forensic parameters, our study included 1000 unrelated 

individuals from all regions of Bosnia and Herzegovina, and our findings demonstrated the 

applicability of these markers in both forensics and future population genetic studies. 
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Abstract 

 

Widely considered as one of the cradles of human civilization, Mesopotamia is largely situated in 

the Republic of Iraq, which is also the birthplace of the Sumerian, Akkadian, Assyrian and Babylonian 

civilizations. These lands were subsequently ruled by the Persians, Greeks, Romans, Arabs, 

Mongolians, Ottomans and finally British prior to the independence. As a direct consequence of this 

rich history, the contemporary Iraqi population comprises a true mosaic of different ethnicities, 

which includes Arabs, Kurds, Turkmens, Assyrians, and Yazidis among others. As such, the genetics 

of the contemporary Iraqi populations are of anthropological and forensic interest. In an effort to 

contribute to a better understanding of the genetic basis of this ethnic diversity, a total of 500 
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samples were collected from Northern Iraqi volunteers belonging to five major ethnic groups, 

namely: Arabs (n = 102), Kurds (n = 104), Turkmens (n = 102), Yazidis (n = 106) and Syriacs (n = 86). 

17-loci Y-STR analyses were carried out using the AmpFlSTR Yfiler system, and subsequently in silico 

haplogroup assignments were made to gain insights from a molecular anthropology perspective. 

Systematic comparisons of the paternal lineages of these five Northern Iraqi ethnic groups, not only 

among themselves but also in the context of the larger genetic landscape of the Near East and 

beyond, were then made through the use of two different genetic distance metric measures and the 

associated data visualization methods. Taken together, results from the current study suggested the 

presence of intricate Y-chromosomal lineage patterns among the five ethic groups analyzed, 

wherein both interconnectivity and independent microvariation were observed in parallel, albeit in 

a differential manner. Notably, the novel Y-STR data on Turkmens, Syriacs and Yazidis from Northern 

Iraq constitute the first of its kind in the literature. Data presented herein is expected to contribute 

to further population and forensic investigations in Northern Iraq in particular and the Near East in 

general. 
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Abstract 

 

BACKGROUND: Posttraumatic stress disorder is characterized by an overactive noradrenergic 

system conferring core posttraumatic stress disorder symptoms such as hyperarousal and 

reexperiencing. Monoamine oxidase A is one of the key enzymes mediating the turnover of 

noradrenaline. Here, DNA methylation of the monoamine oxidase A gene exonI/intronI region was 

investigated for the first time regarding its role in posttraumatic stress disorder risk and severity. 

METHODS: Monoamine oxidase A methylation was analyzed via direct sequencing of sodium 

bisulfite-treated DNA extracted from blood cells in a total sample of N=652 (441 male) patients with 

current posttraumatic stress disorder, patients with remitted posttraumatic stress disorder, and 

healthy probands (comparison group) recruited at 5 centers in Bosnia-Herzegovina, Croatia, and the 

Republic of Kosovo. Posttraumatic stress disorder severity was measured by means of the Clinician-

Administered Posttraumatic Stress Disorder Scale and its respective subscores representing distinct 

symptom clusters. 

RESULTS: In the male, but not the female sample, patients with current posttraumatic stress disorder 

displayed hypermethylation of 3 CpGs (CpG3=43656362; CpG12=43656514; CpG13=43656553, 

GRCh38.p2 Assembly) as compared with remitted Posttraumatic Stress Disorder patients and 

healthy probands. Symptom severity (Clinician-Administered Posttraumatic Stress Disorder Scale 

scores) in male patients with current posttraumatic stress disorder significantly correlated with 

monoamine oxidase A methylation. This applied particularly to symptom clusters related to 

reexperiencing of trauma (cluster B) and hyperarousal (cluster D). 

CONCLUSIONS: The present findings suggest monoamine oxidase A gene hypermethylation, 

potentially resulting in enhanced noradrenergic signalling, as a disease status and severity marker 

of current posttraumatic stress disorder in males. If replicated, monoamine oxidase A 

hypermethylation might serve as a surrogate marker of a hyperadrenergic subtype of posttraumatic 

stress disorder guiding personalized treatment decisions on the use of antiadrenergic agents. 
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Abstract 

 

The aim of this study was to investigate the prevalence of RR, RX and XX genotypes of rs1815739 

single nucleotide polymorphism of ACTN3 gene in general population of six Balkan countries. This 

SNP is currently thought to give genetic predisposition for advantageous sport performance, with 

its R allele positively correlating with better performance in strength/power sports, and X allele 

being present in higher frequency in elite athletes in endurance disciplines. A total of 483 individuals 

(281 males and 202 females) from seven populations from six countries was tested. Samples were 

collected by buccal swabbing method, DNA was isolated according to salting-out protocol and 

genotyping was performed using PCR and RFLP analysis. Obtained results suggest that RR and RX 

genotypes (43.7% and 44.1%, respectively) are overrepresented when compared to XX genotype 

(12.2%). The XX genotype in the study samples is present in lower frequency when compared to the 

global (16-18%) and European (18%) average. This study reports the first population data on 

genotype prevalence in sports-related genes for this part of Europe and is the beginning of research 

interests that intend to investigate genetic predispositions of elite athletes from this region 

competing internationally in different disciplines. 

 

mailto:damir.marjanovic@ibu.edu.ba
mailto:serkan.dogan@ibu.edu.ba
mailto:zafer.konakli@ibu.edu.ba
mailto:senol.dogan@ibu.edu.ba


 

 

133 

 

 

PREVALENCE OF 1691G>A F5, 20210G>A F2, AND 677C>T MTHFR 
POLYMORPHISMS IN BOSNIAN WOMEN WITH PREGNANCY LOSS 

 

Damir Marjanović 

International Burch University 
Bosnia and Herzegovina 

damir.marjanovic@ibu.edu.ba  

Serkan Doğan 

International Burch University 
Bosnia and Herzegovina 

serkan.dogan@ibu.edu.ba  

Emir Mahmutbegović 

Institution of Health Protection of Women and Motherhood Canton Sarajevo 

Grażyna Adler 

Pomeranian Medical University 
Poland 

Edin Međedović 

Nevena Mahmutbegović 

Amina Valjevac 

Ewa Czerska 

Anna Pawińska-Matecka 

Agnieszka Madlani 
 

Abstract 

 

The relationship between genetic risk factors of thrombophilia and pregnancy loss (PL) is being 

discussed. The focus has been on F5 1691G>A, F2 20210G>A, and MTHFR 677C>T polymorphisms 

that may predispose women to microthrombosis during the stages of embryo implantation and 

placentation. Although, the frequencies of these polymorphisms were reported in different 

populations, such studies have not yet been performed in Bosnian population. In this study, we 

determined the prevalence of F5 G>A (rs1801133), F2 G>A (rs1800595) and MTHFR C>T (rs1801020) 

polymorphisms in Bosnian women. A total of 154 women with PL, mean age 33 (±5.4) years, were 

enrolled in the study. As a control group, 154 mothers [mean age 31.4 (±6.7) years] with at least one 

live-born child were included. We used real-time polymerase chain reaction (PCR) to determine the 

frequencies of F5 G>A and F2 G>A genotypes, and PCR-restriction fragment length polymorphism 

(RFLP) for analyzing MTHFR C>T genotypes. The frequency of heterozygotes for F5 and F2 was 

significantly higher in women with venous thrombosis (VT) compared to women without VT (p = 

0.047 and p = 0.001, respectively). There was no significant difference in the distribution of MTHFR 
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genotypes and alleles between these two groups. In addition, we observed no significant differences 

in the genotype and allele frequencies between the group with PL and control group, for all 

investigated polymorphisms. The allele frequencies for 1691A (F5), 20210A (F2), and 677T (MTHFR) 

reported in this study are consistent with the data obtained for other European countries, however, 

we were not able to confirm the association between the three polymorphisms and PL in Bosnian 

women. 
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Abstract 

 

Stress is a part of human life, especially for urban citizens. Stress is inseparable characteristics of 

student life, especially exam days. Stress management is one of the first steps which can affect 

students success during the exams, especially in universities. Blood pressure is the first stress 

observation symptom to understand its level. Therefore, to understand the stress impact of 

university students during the exam weeks, a conditional experiment has been designed. 200 

students were selected from Bosnian and Turkish female and male. The students` blood systolic, 

diastolic and heart rate were measured to detect the differences between non-exams days and exam 

days. The blood pressure measurement has been done 3 times in specific times, non-exam days, 

midterm and final days. Since non-exam days were taken as stress off days, they were supposed that 

these days were control data to compare with exam days to see the differences. As a result of the 

measurements, Bosnian females showed the highest increasing, systolic 13.2%, diastolic 9.3% and 

heart rate 8.5% during the midterm exam days. The group has been followed by Bosnian males, 

systolic 6.9%, diastolic 6.1% and heart rate 6.63 increased during the midterm days. Although 
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Turkish students blood pressure and heart rate increased, the values were less than Bosnian students. 

Moreover, high correlation significance results belonged to Bosnian females and males, 0.722 and 

0.698 respectively. Finally, it was concluded that if students have scholarship they have more blood 

pressure during the exams. While 95% of Bosnian females and 90% of Bosnian males have some 

scholarship, no Turkish students have scholarship demonstrated the differences between Bosnian 

and Turkish students blood measurements. 
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Abstract 

 

This study compares the results obtained using two multiplex systems, PowerPlex® 16 System and 

PowerPlex® Fusion System, to evaluate the probability of a specific kinship relationship between the 

offspring of three pairs of identical twins, such as full kinship (siblings), first-degree relatives (first 

cousins) and half-siblings. Genomic DNA was isolated and amplified from buccal swab and selected 

short tandem repeat (STR) markers were detected. Electropherograms were generated and 

analyzed for all persons, using two multiplex systems. Paternity testing for every nine offspring of 

six examined couples was performed and in all cases the probability that the alleged father is the 

true father, was over 99.9999%. Kinship analyses were performed setting up two different 

hypotheses and calculating the likelihood ratio (LR) and kinship probability. Determining the degree 

of kinship between persons who were full siblings, likelihood ratio showed the highest values 

contrary to other two types of kinship. Kinship analyses between first cousins showed a higher 

probability that the examined persons are half-siblings, rather than they are first cousins. In most 

cases, the introduction of additional seven loci included in PowerPlex® Fusion System increased the 

values of average likelihood ratios. It is recommendable to use over 20 STR loci in complex kinship 

analyses. 
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Abstract 
 

Since the introduction of the term low copy number DNA, also referred as low template DNA, touch 
DNA or trace DNA analysis, it has quickly become focal point of forensic DNA testing as well as other 
DNA based studies. Low template DNA (ltDNA) samples can be described as the samples which 
involve single source samples with template DNA in concentrations below 100 picograms (pg). Due 
to sensitivity of ltDNA samples to contamination, it is of great importance to optimize performance 
of the multiplex STR systems and existing protocols to increase chance of successful analysis. The 
main objective of this study was analysis of 20 challenging samples (skeletal remains, cigarette buts, 
chewing gum, poorly collected buccal swabs etc.) mostly low template DNA samples, preliminarily 
profiled by PowerPlex® 16 multiplex STR systems and additionally processed with new generation 
multiplex STR kit PowerPlex® Fusion. Sample isolation was done using a standard phenol-chloroform 
method for bone samples and DNeasy® Blood and Tissue Kit for other forensic samples. PowerPlex® 
16 (PP16), multiplex STR system and PowerPlex® Fusion (PP Fusion) were used for co-amplification 
of 15 and 24 autosomal STR loci respectively. Results of this preliminary study suggest that PP Fusion 
primer set is better optimized for the analysis of ltDNA samples, and it is more robust regarding 
presence of the potential PCR inhibitors.  

Keywords: Low Template DNA, PCR inhibitors, STR, Genotyping, PowerPlex® 16, PowerPlex® Fusion 
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Abstract 

 

The 1691G>A FV polymorphism is considered to be one of the leading genetic risk factors of 

pregnancy loss. Recently, also other heritable factors of thrombophilia that may predispose to 

microthrombosis mainly in trophoblast or placenta leading to obstetrical complications attract an 

attention. In recent studies it was found that both, 1691G>A FV and 4070 A>G FV polymorphisms 

may increase risk of pregnancy loss, and double heterozygosity for 1691G>A FV and 4070A>G FV 

conferred a 3- to 4-fold increase in the relative risk of venous thromboembolism compared with 

1691G>A FV alone. Aim: We decided to determine the prevalence of 1691G>A FV (rs6025) and 

4070A>G FV (rs1800595) polymorphisms in women with pregnancy loss, as well as in women 

without previous miscarriages. Another aim was to determine the possible association between 

1691G>A and 4070A>G FV polymorphisms and a risk of pregnancy loss. Material and methods: 

Based on medical history, 154 women, mean age 33.0 (±5.4) years, that had one or more 

spontaneous pregnancy loss and 154 women without previous pregnancy loss with at least one live-

born child, mean age 31.4 (±6.7) years were enrolled. Following DNA isolation from buccal swabs, 

real-time PCR for 1691G>A FV and PCR-RFLP for 4070A>G FV were done. Results: In woman with 

pregnancy loss we identified: 142 GG homozygotes, 12 GA heterozygotes and none AA homozygotes 

of 1691G>A FV, and 125 AA homozygotes, 27 AG heterozygotes and 2 GG homozygotes of 4070A>G 
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FV, while in controls 142 GG homozygotes, 12 GA heterozygotes and none AA homozygotes of 

1691G>A FV and 123 AA homozygotes, 28 AG heterozygotes and 3 GG homozygotes of 4070A>G FV. 

The prevalence of 1691G>A and 4070A>G FV polymorphisms are consistent with data for other 

European populations. We observed coinheritance mutated alleles 1691A and 4070G in 3 women 

with pregnancy loss, but it was not statistically significant compared to the control group,(p>0.05. 

We did not observe any differences in the prevalence of the genotypes and frequency of alleles in 

women with pregnancy loss compared to women without pregnancy loss, (p>0.05). Conclusion: Our 

results, did not confirm association between the prevalence of 1691G>A and 4070A>G FV and 

pregnancy loss in Bosnian women. 

Keywords:  Thrombophilia, Pregnancy loss, Polymorphism, FV, F.5 
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Abstract 

 

The region of Western Balkans has been inhabited since the Paleolithic era and was the route of 

farming from the Middle East to Europe during the Neolithic era (7th millennium BC). In the present 

study, Y-STR data from worldwide populations have been used to construct median-joining networks. 

The study was performed using Whit Athey’s Haplogroup Predictor, Y Utility and Network 4 software 

packages to construct networks, perform clustering of closely related Y chromosomes and calculate 

time estimates between individual nodes. The results of the study imply that geographically close 

populations cluster together on both worldwide and European level. It was observed that an 

elevated number of study populations and individual haplogroups increases the possibility that 

individuals of different racial and ethnic background cluster within the same or neighboring clades 

of network. An example is the case of the Nigerian population clustering closely with the populations 

from the Western Balkans. Subsequent time estimates performed based on the mutation frequency 
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between the ancestral node and its descendant nodes revealed that I2a is the oldest haplogroup in 

the major area of the Balkan Peninsula (estimated separation time from its ancestral state: 4858 

years), followed by haplogroups E1b1b (4088 years) and R1a (3910 years). This study is based on 

data collected from a single database and, therefore, gives approximations of the relative time 

distance between the nodes. Our results are nonetheless in accordance with previously published 

papers investigating the frequency of Y haplogroups based on Y-SNP variant frequencies, indicating 

that Western Balkan countries are mainly represented by I2a subclade (average for six countries 

35.93%), followed by the other two haplogroups (average for six countries 23.16% and 10.62% 

regarding R1a and E1b1b, respectively). 
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Abstract 

 

The aim of this study is to provide an insight into Balkan populations' genetic relations utilizing in 
silico analysis of Y-STR haplotypes and performing haplogroup predictions together with network 
analysis of the same haplotypes for visualization of the relations between chosen haplotypes and 
Balkan populations in general. The population dataset used in this study was obtained using 23, 17, 
12, 9 and 7 Y-STR loci for 13 populations. The 13 populations include: Bosnia and Herzegovina (B&H),. 
The overall dataset contains a total of 2179 samples with 1878 different haplotypes. I2a was 
detected as the major haplogroup in four out of thirteen analysed Balkan populations. The four 
populations (B&H, Croatia, Montenegro and Serbia) which had I2a as the most prevalent 
haplogroup were all from the former Yugoslavian republic. The remaining two major populations 
from former Yugoslavia, Macedonia and Slovenia, had E1b1b and R1a haplogroups as the most 
prevalent, respectively. The populations with E1b1b haplogroup as the most prevalent one are 
Macedonian, Romanian, as well as Albanian populations from Kosovo and Albania. The I2a 
haplogroup cluster is more compact when compared to E1b1b and R1b haplogroup clusters, 
indicating a larger degree of homogeneity within the haplotypes that belong to the I2a haplogroup. 
Our study demonstrates that a combination of haplogroup prediction and network analysis 
represents an effective approach to utilize publicly available Y-STR datasets for population genetics. 
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Abstract 

 

Posttraumatic Stress Disorder (PTSD) can develop after experiencing or witnessing any severe 

traumatic event such as combat. Point prevalence rates in war-affected regions, e.g. Bosnia-

Herzegovina and Kosovo, range from 18% to 35%. Noradrenergic dysfunction as represented by e.g. 

elevated noradrenaline concentrations in the cerebrospinal fluid of PTSD patients is known to play 

a substantial role in the pathogenesis of PTSD symptoms [1]. Epigenetic regulation (i.e. DNA 

methylation) is strongly suggested to moderate the interaction between environmental influences 

and a genetic predisposition. Therefore, differential methylation of genes involved in the 

noradrenergic system such as the monoamine oxidase A (MAOA) gene might be part of the complex 

biological underpinnings of a dysregulated noradrenergic system and thereby contribute to PTSD 

risk. 

The present study aimed at investigating MAOA gene methylation as a possible epigenetic marker 

of PTSD status and severity in a sample comprising patients with PTSD and healthy controls recruited 

from war-affected regions in Bosnia-Herzegovina, Croatia and Kosovo. 

DNA methylation levels of MAOA (exonI/intronI region) were analyzed in PTSD patients [N=216; 

m=157, age (mean±s.d.): 50.08±6.74 years], remitted PTSD patients [N=151; m=98, age 

(mean±s.d.): 49.48±8.20 years] and healthy controls [N=349, m=232, age (mean±s.d.): 48.81±8.50 

years] by direct sequencing of sodium bisulfite-treated DNA followed by semi-quantitative analysis 

of the sequencing results via the Epigenetic Sequencing Methylation software. Severity of PTSD 

symptoms was assessed by the Clinician-Administered PTSD Scale (CAPS). All participants were 

assessed for potential confounders of methylation (sex, age, or smoking status). Possible categorical 

differences were analyzed by (M)ANCOVAs with age and smoking status as covariates. Post-hoc 

tests (Bonferroni) were performed to test individual differences in methylation across groups. 

Associations between dimensional measures were analyzed performing partial correlation analyses 

controlled for age and smoking status. 

In the male subsample, analyses revealed significant methylation differences at three out of 13 CpG 

sites between patients with current PTSD, remitted PTSD patients, and healthy controls. Post-hoc 

tests showed trend-wise significant (padjusted<0.1) to significant (padjusted<0.05) 

hypermethylation in current PTSD patients when compared to healthy controls at CpG3 
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(padjusted=0.089), CpG12 (padjusted=0.011) and CpG13 (padjusted=0.086) as well as at CpG3 

(padjusted=0.029), CpG12 (padjusted<0.001), and CpG13 (padjusted=0.058) when compared to 

remitted PTSD patients. Additionally, PTSD symptom severity (total CAPS scores) was positively 

correlated with average MAOA methylation (r=0.206, p=0.016), methylation at CpG3 (r=0.186, 

p=0.033), CpG12 (r=0.306, p<0.001), and CpG13 (r=0.277, p=0.001) in male patients with a current 

PTSD diagnosis. 

In the female subsample, we failed to observe association of MAOA methylation with either current 

or remitted PTSD, while there was a positive correlation between MAOA methylation and symptom 

severity (r=0.294, p=0.033). 

The results of the present study for the first time suggest MAOA hypermethylation – possibly 

resulting in an increased noradrenergic tonus – as a disease status and severity marker of PTSD 

particularly in male patients. Given robust replication, MAOA hypermethylation might thus serve as 

an epigenetic marker within the complex risk factor constellation of PTSD. Furthermore, applying a 

personalized pharmaco-therapeutic approach, anti-adrenergic agents might prove to be beneficial 

in counterbalancing increased noradrenergic signalling specifically in male PTSD patients displaying 

MAOA hypermethylation. 
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Abstract 

 

Knjiga Forenzična analiza DNA: interdisciplinarni pristup nastala je kako bi popunila prazninu u 

literaturi, kao knjiga koja će biti nastavni materijal za studente forenzično-molekularne biologije, 

referentna knjiga za sve forenzične molekularne biologe, kao i za odvjetnike i suce uključene u 

kaznene i građanske postupke u kojima se primjenjuje DNA tehnika. Knjiga donosi najnovije 

spoznaje iz rastućeg područja forenzičnog DNA-testiranja. Svako je poglavlje pisalo više autora, od 

kojih su svi stručnjaci u svojim područjima, što osigurava sveobuhvatan i vrhunski pregled 

određenog područja.  

Ovo je izdanje jedinstveno u smislu da je 23 poglavlja napisao 51 autor, od kojih su svi vrhunski 

stručnjaci u svojem području. Autori dolaze iz Australije, Bosne i Hercegovine, Hrvatske, Češke 

Republike, Finske, Nizozemske, Slovenije i Sjedinjenih Američkih Država.  

Knjiga sadržava četiri cjeline i 23 poglavlja u kojima su predočena sva područja u kojima se 

primjenjuje forenzična DNA metodologija. 
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Abstract 

 

There are local human communities in Selska Valley which are more or less isolated. In this case, 

isolation have been influenced mostly by geographic and cultural factors. Therefore, the population 

of Selska Valley is very suitable for molecular- genetics studies of its population structures. 

Anthropological studies of Selska Valley are performed in 1993 Vidovic (2005) has analyzed a genetic 

structure of isolated populations which is based on the distribution of the surnames in this area, 

using Isonomy method as one of the indirect genetic methods. Fifteen autosomal STR loci have been 

studied in geographically close, but still isolated, populations of villages located in the valley area. 

The first goal of this study was to identify the possible differences between the populations from 

two groups of villages: the lowland villages (Bukovica, Sevlje, Dolenja Vas, Selca, Zelezniki and Zali 

log) and the mountain villages (Podlonk, Prtovc, Spodnje Danje, Zgornja Sorica and Spodnja Sorica). 

Even though there have been different isolation levels and openness among these villages, in genetic 

terms they, especially those in the mountain area, may be considered inland islands. The DNA has 

been obtained from 86 individuals, and the allele frequencies and genetic diversity have been 

compared among these two sample groups. In addition, all of the fifteen STR loci have been used in 
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a comparative population analysis between the Selska Valley and the Bosnian mountain area. 

Although the sample sizes are relatively small, the observed variation within any of these small 

isolated populations is high and comparable to less isolated groups. Even though the populations 

are geographically isolated, the STR data are similar among the populations. Selska Valley and its 

village populations certainly represents a distinct isolate, and therefore studies of this type could 

significantly contribute to a better understanding of the populations and isolates in general. 
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Abstract 

 

Allele frequencies of the 15 polymorphic STR loci (D3S1358, TH01, D21S11, D18S51, Penta E, D5S818, 

D13S317, D7S820, D16S539, CSF1PO, Penta D, vWA, D8S1179, TPOX, FGA) for Bosnian and 

Herzegovinian population were established and statistical forensic parameters were calculated. In 

order to expand national population data with allele frequencies and statistical data for fifteen STR 

loci, 1000 unrelated individuals born in Bosnia and Herzegovina volontarly participate in the study. 

Qiagen DaeasyTM Tissue Kit was used for DNA extraction from buccal swabs. Genomic DNA 

amplification was performed using PowerPlex® 16 System which enables amplification and 

detection of 15 STR and amelogenin. For PCR amplification GeneAmp PCR System 9700 (Applied 

Biosystems) was used. The capillary electrophoresis of amplified products was carried in an ABI 310 

Genetic Analyzer while numerical allele designations were determined using GeneMapper®ID 

software v.3.2. Microsoft Excel workbook template—PowerStats was used for calculating allele 

frequencies, matching probability (MP), power of discrimination (PD), power of exclusion (PE) and 

typical paternity index (PI). Powermarker v.3.25 was used for calculation of number of alleles (AN), 

deviation from Hardy–Weinberg equilibrium, observed and expected heterozygosity (Ho and He) 

and polymorphism information content (PIC). Exact test of population differentiation was estimated 
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using Arlequin v.3.5.1.2. After Bonferroni’s correction, statistical significance for deviation from 

Hardy– Weinberg equilibrium was considered as P<0.01, while for population differentiation test 

P<0.001. Number of effective alleles (AE) was estimated by 1/∑pi2, where p is allele frequency for 

particular locus. Ratio of effective and detected allele numbers and its statistical significance were 

also calculated. No statistically significant deviation (P>0.05) from HWE was found for analyzed loci, 

except for D8S1179 locus, which was not significant after applying the Bonferroni’s correction 

(P>0.01). Heterozygosity excess has been detected for D3S1358, D21S11, D18S51, D16S539, vWA, 

TPOX loci. Total of 160 alleles were detected, among which 32 are considered as rare alleles 

(frequency <0.005). The highest number of alleles was detected for PentaE (18) and the lowest for 

TH01 (7). 
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Abstract 

 

Today, Iraq is home to numerous ethnic groups, each with their distinct lingual and cultural 
traditions. Among these ethnic groups, the Iraqi Turkmens (Arabic: تتتتتت تتتتتت , Turkish: 
Irak Türkmenleri, Irak Türkleri) are a Turkish speaking ethnic group that constitute the second largest 
minority in Iraq. In this study, the paternal lineages of a Northern Iraqi Turkmen population sample 
(n=102) were investigated using the LifeTechnologies AmpFlSTR® Yfiler® kit. The Northern Iraqi 
Turkmen Y-STR dataset was found to have 74 unique haplotypes among 102 samples analysed, and 
the discrimination capacity and haplotype diversity observed were 72.55% and 0.99592, respectively. 
Next, an allele frequency- based phylogenetic analysis of the Northern Iraqi Turkmen 17-loci Y-STR 
dataset along with those from neighbouring and distant populations was carried out. As expected, 
the Northern Iraqi Turkmen population was found to cluster most closely with the Iraqi population 
within a Middle Eastern cluster, which included other Turkish and Arabic populations at the next 
level. Once published, results from this study would constitute the first Y-chromosomal dataset on 
Iraqi Turkmens in the literature. The Northern Iraqi Turkmen Y-STR dataset is expected to have 
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immediate forensic applications, such as missing person’s investigations. Furthermore, the new Y- 
STR dataset would also contribute to a better understanding of the population genetics of the Near 
East in general because despite the historical importance of this geography, unfortunately still very 
little data exists on the populations therein. 
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Abstract 

 

Human ACE gene encodes angiotensin I-converting enzime with a key role in renin-angiotensin (RAS) 

and kinin-kallikrein (KKS) systems in the regulation of hemodynamics. ACTN3 gene encodes the 

muscle α-actinin-3 isoform that stabilises the muscle contractile apparatus. ACE I/D and ACTN3 

R577X polymorphisms are both extensively studied for possible association with the human physical 

performance. Aim was to estimate diversity of ACE and ACTN3 polymorphisms in population of 

Bosnia and Herzegovina and to evaluate possible association of these gene variants, gender and 

sports activity. Genomic DNA was extracted from blood and buccal epithelial cells using salting- out 

method. Total of 242 unrealted healthy individuals were tested, with regard to their gender (N=132 

women, N=110 men) and sports activity (N=90 active, N=152 non-active). Genotyping was done by 

PCR with locus-specific primers. Statistical analyses revealed no significant differences in genotype 

and allele frequencies of both ACE/ACTN3 genes in Bosnian- Herzegovinians, as well as between 

compared subgroups of men and women, athletes and non- athletes (P=0.05). Allele frequency 

distribution showed no deviation from Hardy-Weinberg equilibrium. We also compared our data 

with available data of other populations. Since no extensive research studies of ACE and ACTN3 

genes were conducted in Bosnian-Herzegovinian population, except a few clinical studies, this study 

can provide further information about genetic diversity of human populations in western Balkan 

region. It can also serve as an incentive for future studies with larger number of variables, larger 

cohorts, as well as more applicative context in terms of developing more individualized approach in 

sports training. 
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Abstract 

 

Being notably absent from many classrooms and largely unaware of by many language learners, 

metacognitive reading strategies have attracted a keen interest of scholars and have been 

extensively researched in very diverse contexts. Thus, the primary goal of this research is to 

determine the overall usage of different types of metacognitive reading strategies by non-native 

English language speakers at "International Burch University." For that purpose, the Metacognitive 

Reading Strategies Questionnaire (MRSQ) was employed. The research sample was composed of 

140 university-level students studying in two different fields, namely the field of English Language 

and Literature and Management. The analysis revealed that gender, grade level and study field have 

a significant effect on the use of metacognitive reading strategies, whereas the effect of nationality 

on the overall use of metacognitive reading strategies as well as on both of their subtypes is 

insignificant. Such research findings might largely contribute to a better understanding of different 

factors impacting reading strategy usage and might help teachers control them and act accordingly. 

Thus, some possible causes of such results are further explored in the current study and 

recommendations and directions for similar future field-related research are offered. 

Keywords: Metacognition, Reading Strategies, Case Studies, English Language Learners, 

Questionnaires, College Second Language Programs, Gender Differences, Cohort Analysis, Reading 

Comprehension, Correlation, Intellectual Disciplines, Student Characteristics, Foreign Countries, 

Statistical Analysis 
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Abstract 

 

The  prime  aim  of  this  research  was  to  examine  how  social  context, grade  level and  gender  

impact  the  frequency  of  the  usage  of  different types   of  learning   strategies   (LS)   among   213   

students   from   three elementary  schools  in  Serbia,  as  well  as  to  explore  how  often  the 

students  use  different  types  of LS.  Overall,  the  analysis  revealed  that the participants use LS 

moderately, with a number of students having a high  awareness  of  some  strategy  subtypes.  

Furthermore,  the  results indicated  that  the  participants  used  metacognitive LS  most  frequently 

and   social   LS   least   frequently.   A   one   way   MANOVA   showed   a significant  effect  of  grade  

level  on  the  overall  learning  strategy  usage and  the  follow-up  ANOVA  test  showed  that  grade  

level  significantly impacts  learning  strategy  usage  on  all  subscales,  apart  from   the 

compensation  subscale.  Moreover,  a  factorial  MANOVA  revealed  that the  impact  of  gender  

on  the  overall  strategy  use  was  insignificant, whereas the impact of social context as well as the 

interaction effect of social  context  x  gender  on  the  overall  usage  of LS  proved  significant. 

However,  a  follow-up  ANOVA  test  indicated  that  the  impact  of  social context was significant 

only on the social subscale and insignificant on all   the   other   subscales,   whereas   the   impact   

of   gender   and   the interaction effect of gender x social context were insignificant on any of the 

subscales. This paper intends to shed some light on the use of LS in the  rather  underexplored  

Serbian  context  and  is  expected  to  raise  the awareness  of  the  importance  of  strategy  use  

among  teachers  and students in this EFL context.   

 

 

 

 

 

 

 

mailto:amna.brdarevic.celjo@ibu.edu.ba
mailto:meleka.asotic@stu.ibu.edu.ba


 

 

157 

 

 

THE PRESENCE OF THE BRITISH AND AMERICAN ENGLISH VARIETY 
AMONG THE FIRST-YEAR STUDENTS AT THE UNIVERSITY OF ZENICA 

 

Amna Brdarević Čeljo 

International Burch University 
Bosnia and Herzegovina 

amna.brdarevic.celjo@ibu.edu.ba  

Vildana Dubravac 

International Burch University 
Bosnia and Herzegovina 

vildana.dubravac@ibu.edu.ba 

Mirna Begagić 

University of Zenica 
Bosnia and Herzegovina 

 

Abstract 

 

Due to a large number of World Englishes spread around the world, the impact of the ‘core’, long 

considered norm-providing, English varieties is being slowly reduced. Still, the influence of the two 

varieties, namely Standardised British English and Standardised American English, seems to be 

spread across the world and throughout all the varieties, in particular the peripheral or, in 

Kachruvian terms, outer-circle varieties. However, since these two varieties differ in their 

demographic weight and the institutional support they get, they are not equally represented, with 

American English being greatly present through the mass media and British English being dominant 

in foreign language teaching. The simultaneous exposure to both varieties is expected to lead to the 

inconsistent use of the varieties in different language aspects by foreign language learners, Bosnian 

learners of English in particular. The current paper reports on the project completed by the authors 

with the aim of investigating whether the first-year students at the University of Zenica tend to use 

both varieties intermittently through different aspects, namely pronunciation, spelling, grammar 

and vocabulary choice or whether they consistently use only one of the varieties in different 

language aspects, for which the results obtained by descriptive and inferential statistical analysis 

will be employed. Furthermore, the research will provide an insight into the students’ attitudes 

regarding the use of the aforementioned varieties. The main goal of the paper is to raise awareness 

of English language teachers and students in Bosnia and Herzegovina and to prompt them to start 

thinking about the language they use. 

Keywords: World System of Englishes, Standardised American English, Standardised British English 

and consistency 
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Abstract 

 

The aim of this research was to examine how university type, nationality, GPA, gender and grade 

level affect the cross-cultural sensitivity of students at tertiary level of education in Bosnia and 

Herzegovina. The revised and updated Inventory of Cross-Cultural Sensitivity (ICCSv2) was utilized 

for data collection. It contains four subscales: cultural inclusion, cultural behavioral integration, 

cultural anxiety, and cognitive flexibility. The representative sample consists of 219 students. The 

results have shown that university type, GPA and nationality have a significant effect on the 

development of cross-cultural sensitivity, while gender and students' grade level do not appear to 

have a significant impact on cross-cultural sensitivity. The results suggest that university along with 

its peculiar properties has a significant influence on shaping students' cross-cultural development. 

The major implication of the study is that some aspects of cross-cultural sensitivity can be developed 

further in the university milieu and through curriculum adjustment. 

Keywords:  Cultural Awareness, Higher Education, Grade Point Average, Foreign Countries, Gender 

Differences, Measures (Individuals), Anxiety, Culture Conflict, Student Attitudes, Curriculum 

Development, Statistical Analysis 
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Abstract 

 

This study aimed atinvestigatingthe effects of grade level and gender on the process   of   foreign   

language   learning   among   high   school   students.   The participants  were  125  male  (69.7%)  

and  81  female  (39.3%)  high  school students attending different gradesin Bosnia and Herzegovina. 

The research showed that there is a statistically significant difference between female and male   

students   in   the   process   of   foreign   language   learning,   with   males experiencing more 

difficulties in the process. On the other hand, the analysis indicated  that  grade  level  does  not  

have  a   significant  effect   on  foreign language learning, as the students of all grades seemed to 

encounter similar difficulties   in   the   process.   The   Pearson   correlation   coefficient   was   also 

measured and it showed a positive correlation between the impact of foreign language  learning  on  

the  mother   tongue   and   foreign  language  learningmotivation, on the one hand, and the impact 

of foreign language learning on the  mother  tongue  and  the  difficulties  in  using  the  

targetlanguage,  on  the other  hand.  This  paper  may  be  beneficial  to  any  researcher  in  the  

field  as foreign  languagelearning,  English language  learning in  particular,  is  rising in  its  

importance  in  the  Bosnian  context,  where  the  number  of  educational institutions  in  which  

English  is  the  medium  of  instruction  increases.  Thus, research into the difficulties arisingin the 

process should be one of the main aims  of  language  instructors  striving  to  facilitate  the  process  

of  foreign language learning.  

Keywords: Foreign language, Learning, Grade Level, Gender, Motivation 
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Abstract 

 

It is the natural order of things for humans to acquire beliefs and conform to stereotypes in an 

attempt to explain phenomena surrounding them. These mental constructs are known to have a 

pervasive influence on the way people think and act, and therefore are partly responsible for shaping 

our social reality. Thus, due to their impact, scientific exploration is needed to illuminate their nature 

and so enable humans to act upon these findings. Beliefs or stereotypes that are being studied in 

this research are those held about the differences in language use by men and women. 

Acknowledging that people in Bosnia and Herzegovina largely comply to traditional, patriarchal 

social norms, this study aims to elucidate the matter by investigating whether students of a private 

university situated in Sarajevo, Bosnia and Herzegovina, conform to widespread stereotypes about 

language and gender, women's speech and men's speech in particular, and whether males and 

females differ in conformity to the stereotypes. The study was conducted among sixty-nine students 

of International Burch University in Sarajevo, Bosnia and Herzegovina, who completed a survey 

containing a set of statements based on commonly held stereotypes about women's and men's 

speech. The results demonstrated that the students do not firmly believe in widespread stereotypes 

about the way women and men speak and that the female and male students do not significantly 

differ in terms of those beliefs, which offers an important insight into the progress of modern 

Bosnian society in terms of gender-related matters. 

Keywords: Beliefs, Stereotypes, Gender Differences, Men's Language, Women's Language 
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Abstract 

 

The film The Hours directed by Stephen Daldry is based on an experimental novel in which three 

women from detached places and eras are interlinked by the book Mrs Dalloway. Given that, its 

sense of simultaneity and spatial heterogeneity is quite obvious. Adopting the notion of Heterotopia 

proposed by Michel Foucault, the current paper analyzes the juxtaposed construction of space and 

time in The Hours. It examines how the editing, recurring imagery and coherent motives in The Hours 

function in order to construct heterotopian space and to shed light upon central themes such as 

alienation, sexual identity and death. Through these meticulous filmmaking techniques, the film not 

only transfers the collapse and confluence of time and space from text to the screen, but also 

retouches its postmodernist aesthetics and social reflectivity, offering a thought-provoking viewing 

experience for the audience. 

Keywords: Heterotopia, Juxtaposition, Michel Foucault, Spatiotemporality, Montage, Imprisonment 
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Abstract 

 

New technological era is changing the education world of today. It provides different ways for 

teaching on a daily basis. Old methods are still applicable and they produce results but they are not 

enough to satisfy the needs of current generation. Students are tech-savvy these days, online bound, 

they are young individuals who see and experience world in a new way, through different lens. They 

are being educated daily through the usage of technology. The virtual world is shaping the way 

students think, learn and grow. We need to realize that youngsters cannot be pulled back from 

keeping up with their own time. The educational system needs to advance and adapt fast. 

Considering that virtual reality is the current global trend, one solution is to create virtual classroom 

or a platform where students could learn online together with their teachers. Tests can be done 

online, competitions are being organized on the phone which students are using daily, materials are 

exchanged on the go, students, teachers and parents can seamlessly exchange information. All of 

this is easily accessible on any device. These are only some of the benefits a virtual classroom setting 

can bring in educational sector of today. It all starts with one teacher that will open up their mindset 

to creating a new interactive atmosphere for their students and teachers alike. 

Keywords: Education, Online, Platform, Classroom, Student 
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Abstract 

 

In this paper, we have tried to reach an understanding on social adaptability of gifted students in 

the educational context which has not been adapted to the specific needs of a gifted child. The 

sample consisted of 43 gifted fourth grade students and their peers (in total: 469 students). The first 

research question examined the differences in the level of social skills development of sampled gifted 

students measured by the seven scaled Social Skills Self-Assessment Tool. The results showed that 

the best scores were achived on the scales of Social and Emotional Sensitivity and Expressiveness. 

Gifted students underscored the scale of Social Manipulation. The second research question 

examined the differences in the sociometric position of gifted students. By analyzing the data of the 

sociogram, we have realised that only 10 (23.25%) of the 43 gifted students belong to a group of 

popular children or "stars". Obtained results proved significant differences in the sociometric 

position of fourth grade gifted students in the classroom. Measurement of social adaptability in a 

group of gifted students did not reveal that gifted people demonstrate high levels of social 

competence. Consequently, results presented that only 8 (18.6%) of the 43 gifted students belong to 

a group of individuals that are socially adapted: high level of social skills combined with high 

sociometric position. 
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Abstract 

 

Today we witness that English has already virtually taken one of the crucial roles on the global stage. 

Therefore, this paper´s goal is to explore the change that the English Language use has undergone 

in today´s globalized world that has led to the birth of a new construct in the field of English 

Language conceptualization, namely English as a Lingua Franca (ELF). In order to achieve this, the 

paper is organized in several sections covering the following topics: the spread of English throughout 

the world; a short overview of divergent stances and conceptions of English as a world language; 

introduction of ELF concept and pinpointing the line of distinction between the concepts of English 

as a Foreign Language (EFL) and English as a Lingua Franca (ELF). The paper accentuates the need 

for the reconstruction of the places and roles that EFL and ELF assume in present-day linguistic 

reality, together with the need to raise the awareness about the differences between the two and 

their implications in English Language Teaching (ELT). 

Keywords:  World Englishes, EFL, ELF, ELT, ENL, NS, CoP, Global English. 
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Abstract 

 

This paper aims to stress the importance of building rapport with young EFL (English as a foreign 

language) learners and to investigate the connection between student-teacher rapport and 

students' achievement in an EFL classroom. It also treats some methods and approaches that should 

be used when teaching young language learners with respect to their needs and characteristics. In 

addition, this paper describes the importance of motivation for language acquisition and explores 

some motivational strategies for young language learners. The paper also aims at inspiring EFL 

teachers to focus on dimensions of language teaching which are associated with pedagogical 

aspects of teaching and are focused on creating positive student-teacher relations. The positive 

clasroom atmosphere in which students feel safe and comfortable is consiered essential for theit 

success in language learning. 

Keywords: Young EFL learners, Teacher-Student Rapport, Motivation, Language acquisition, 

Student Achievement. 
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Abstract 

 

The aim of this paper was to investigate the quality of textbook content in the EFL teaching of 

preschool children, as well as its quality and susceptibility to practical application in the class. The 

broader goal of the study was to raise awareness about the characteristics that good teaching 

materials for young learners should have – so all teachers might use the guidelines proposed in the 

paper to prepare some additional materials, or to assess/improve the materials they use. In order 

to obtain credible results, a study was conducted by focusing on the analysis of two textbooks used 

in Bosnian pre-school English learning centers. The textbooks analyzed were Playway to English 1– 

Pupil´s Book and Hippo and Friends 2– Pupil´s Book. The results indicated that good-quality content 

is present in the EFL teaching of preschoolers and it is mostly suited and adjusted to the level, interest 

and affinities of the learners. The study conducted leads to the conclusion that a positive shift has 

occurred in the teaching process. Namely, the traditional teacher-centered and grammar-based 

approach has been replaced by a more innovative learner-centered and content-based approach. 

However, considering the fact that the study did not include class observations, the next expedient 

step that could further contribute to the deeper exploration of the topic might be observations of 

the practical classes in order to assess the efficiency of the actual application of the content found 

within textbooks. 

Keywords: EFL teaching, Preschool children, Textbook content 
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Abstract 

 

The twenty-first century is the century of encounter of the different races, nations, cultures, religions 

and customs. In the twenty-first century, man is more and more exposed to various influences that 

leave a trace on the entire sphere of his social life, including education. Given that education systems 

play one of the key roles in the formation of both physically and morally healthy communities, it is 

of an enormous importance to analyze the phenomenon of a classroom composed of culturally 

diverse students. Each individual is nowadays exposed to various influences that leave a trace on 

the educational sphere of his social life. Taken into consideration how educational institutions have 

become more and more diverse in terms of cultures, views and perspectives it is of a great 

importance to analyze the phenomenon of a multicultural education. Moreover, it is of an utmost 

significance to study the benefits of a diverse classroom in the manner that will provide students 

with sufficient knowledge about the importance of multiculturalism, but at the same time ease 

teacher’s time spent at work. This paper examines the instances and benefits of diversity through 

the use of different strategies and analyses the multiculturalism of the 21st century merged in 

everyday classroom life. 
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Abstract 

 

As  human  beings,  we  are  aware  of  the  constant  changes  that  world  is  experiencing  rather 

rapidly. Technology has an important impact on our present and verylikely on our future as well. 

Thepopulation  flow  is  increasing,  caused  by  different  reasons  such  as  jobs,  family,  better  

future outlook  etc.  As  a  person  moves,  so  their  culture  changes,  willingly  or  not.  In  majority  

of  cases, moving  to  another  place  forces  a  person  to  adapt  to  new  cultures  and  that  also  

includes  learning the  target  culture’s  language.  It is  argued by many experts  that through  the  

learning  of  a  new language a person can become very familiar with the culture itself. In that process, 

a certain filter is needed that will keep balance and minimize conflicts between the “old” and the 

“new” culture of an individual.  That  filter  is  intercultural  education.  The  aim  of  this  research  

was  to  determine  the extent  to  which  intercultural  education  has  been  established  in  tertiary  

education  in  Bosnia  and Herzegovina through Foreign Language Learning. The instrument used 

for this research consists of 50 questions comprising four subscales: intellectual flexibility, 

interaction engagement, interaction confidence,  and  attitudes.  Theresearch  sample  consists  of  

160  students  from  three  universities  in Bosnia and Herzegovina two of which are private 

universities and one state university. The results show that the type of the university, students’ 

educational level,  and  gender  significantly  affect their  intercultural  development.  Thesignificance  

of  the  findings  of  this  study  lies  in  the  fact  that they might be employed during the process of 

planning and execution of foreign language teaching and learning steps.  

Keywords:  Culture, Education, Communication, Language. 
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Abstract 

 

This study deals with the investigation of motivation and achievement of students learning English 

as a second language across different age. The  sample  of  this research consists of 210 students 

aged ten, fourteen, and eighteen. In order to collect data onlearners’ motivation, an adapted 

questionnaire consisting of 44 statements, constructed by Schmidt and Watanabe (2001)  was  used.  

The  results  demonstrate  a  significant  relationship  between  age  and motivation.  The  ten-year-

olds  had  the  highest  motivation  for  learning  English  as  a  second language, while the eighteen-

year-olds had the lowest motivation for learning English as a second language. The ten-year-olds 

also scored the highest achievement in learning English as  a  second  language.  Moreover,  the  

resultsalso  show  a  significant  data  in  measuring correlation  between  achievement  and  

motivation.  By  using a  Spearman’s  correlation coefficient,a positive and a significant correlation 

between achievement and motivation have been revealed. The  research results can be  beneficial  

for teachers, parents, and students in finding the most effective approach to learning and teaching 

English as a second language.  

Keywords: Age, Achievement, Learning, Motivation, Correlation, Teaching, English as a Second 

language 
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