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Abstract: This paper highlighted Libyan teachers’ perception of culture presentation in English language
classrooms. A close-ended questionnaire and an open-ended questionnaire have been used to find out about
the topic. 124 teachers filled the close-ended questionnaire and 4 teachers filled the open-ended questionnaire.
Results revealed that most Libyan English language teachers are open to introducing the foreign culture within
foreign language classroom. However, the majority of the participants pointed that cultural elements need to
be filtered in order not to contradict social and religious beliefs. The participants are also concerned about not
having enough knowledge about the foreign culture since their knowledge is confined to only what is presented
within the textbooks. Although the results can be fruitful and many teachers and educators can benefit of
them, the researcher calls for more research about this topic. More research can account for the limitations of

the current study related to the number of the participants, the context of the study, or the instruments used.

Keywords: culture, foreign language, language teaching, teachers.

Literature Review

Chomsky was the first to introduce the term competence in his work Grammatical
Structures 1957. Criticising the idea of competence and performance presented by [3],
Hymes points that acquiring the language is more than learning the grammar; it is also
learning “when to speak, when not, and as to what to talk about with whom, when, where
in what manner” [5, p. 277]. Byram [1, p. 3] introduced Intercultural Communicative
competence (ICC) which he considered as an expansion to the communicative competence.
Estaji and Rahimi [4] points that “ICC is a multi-componential model including: 1.
Attitudes ...2.Knowledge ...3.Interpretation and Relation Skills ...4.Skills of Discovery and
Social Interaction ...5.Critical Cultural Awareness” [4, p. 3].

Using a semi-structured interview, Israelsson explored secondary school teachers
in Sweden interpretation of intercultural competence concept. The results revealed that
the teachers lack the theoretical knowledge about the concept and that they “ do not always
integrate language and culture into an intercultural model of the English language

pedagogy.” [6, p. I]

Cultural items are usually classified into two categories. One of them is considered
concrete; it includes “history, geography, institutions, literature, art, and music” [8, p.
134]. The other category consists of abstract items and they include behaviours, principles,
beliefs, perceptions and attitudes. The concrete ones are also called surface cultural
categories or large C whereas the abstract ones are called the deep cultural categories or
small c [, p. 134]. Hence, culture can viewed as a composite of the above-mentioned
concrete and abstract items.
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There are different views about having one or more cultures within the same
community, and about controlling and tailoring the culture/s of the society. Some consider
that decisions are needed to encourage and have only the native culture; to have more
than one culture within one community especially if the second one has no basis within
the community can lead to conflict. This view is related to those who are very emotional
about the native culture and consider the existence of another culture as a threat to their
local culture. Such views holders are known as monoculturalism. However, others
appreciate the existence of more than one culture within the society, and are tolerant to
the multicultural phenomenon. This group is known as multiculturalism. A third view
considers that culture cannot be controlled and is freely constructed because of its
dynamic development [14, p. 949].

Knowing about the speakers of the foreign language and appreciating their
traditions and heritage can pave the way to learning that language [11]. This can be
achieved through introducing the culture of the target language within language textbooks
and presenting the target language within its context [13, p. 275]. After exploring English
as a Foreign Language (EFL) material presented to university students, Mati¢ noticed that
big C common topics were literature, education and then institutions whereas small c
common ones were values, beliefs, and then attitudes [8, p. 134]. For teachers whose first
language is different from their students, Saudelli emphasises the importance of
understanding their “students’ culture and faith” [12, p. 6]. Rowan calls for actual culture
research by getting to real cultural topics rather than being so shallow and dealing with
just topics that are related to holidays and food [11, p. 238].

Onalan explored teachers’ beliefs about integrating the target culture within English
textbooks. The participants expressed their positive attitude towards including culture
within the textbooks. It was also noticed that most of the teachers linked culture to its
sociological meanings “such as values and beliefs” but in English language teaching
framework they defined it as a concrete thing “such as food and clothing” [10, p. 215].
Khan explored 40 university teachers’ opinion about integrating local culture within
foreign language classroom. Results revealed that those teachers approve introducing
native culture into foreign language classrooms [7, p. 68].

Ni_zegorodcew traced European language teachers’ attitude towards teaching
culture and noticed that most of the participants welcome introducing and teaching
culture [9, p. 13]. In the same vein and after collecting data from the participants of a
teacher-training seminar in China and from a second-year college German class in the
United States, it has been noticed that teachers are concerned about the possibility of
generalising views about culture to the whole community. They are also concerned about
teachers’ lack of knowledge about the target culture, and about students’ interaction and
use of the target language that might be only through what is introduced to them by the
teacher [1].

Methodology

Two types of questionnaire namely —close-ended questionnaire and open-ended
questionnaire have been used to find out about teachers’ perception of culture inclusion
in foreign language classroom. The close-ended questionnaire has been developed to
explore teachers’ perception of culture and introducing culture within English language
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textbooks. The items of the questionnaire were based on certain themes viz. culture
definition, views of multiculturalism, need for foreign language culture, role of the foreign
culture, filtering and controlling of foreign culture presentation, need to consult the
students about culture inclusion, teachers’ knowledge about the foreign culture, teachers’
attitude about the foreign culture, need for local culture inclusion, and the role of native
culture teaching. The close-ended questionnaire consisted of 10 questions; each targeted
one of the themes mentioned above. The close-ended questionnaire has been used to find
out more about teachers’ perception of culture and its presentation into the foreign
language classroom. 128 Libyan English language teachers have answered these
questionnaires; 124 participant have filled a close-ended questionnaire and another 4
teachers have filled an open-ended questionnaire. Whereas the 29 questions of the close-
ended questionnaire were in the form of single points dedicated to details within each of
the target themes, the 10 open-ended questionnaire questions were in the form of general
wh-questions that dig for details about each of the above mentioned themes.

Results

As mentioned above, certain themes were targeted using two different instruments
namely a close-ended questionnaire and an open-ended questionnaire. Within the close-
ended questionnaire, the results are as follows. Concerning the definition of culture, it has
been noticed that 15 participants identified culture as beliefs, attitudes, behaviour and
principles, 3 participants identified culture as history, geography, literature arts, and
institutions, and 99 considered culture as a composite of beliefs, attitudes, behaviour and
principles, and history, geography, literature arts, and institutions.

About the presence of more than one culture within a society, 83 participants
considered that it as a healthy situation whereas 28 did not agree to that; 13 participants
neither agreed nor disagreed. Moreover, it has been noticed that 78 participants considered
that introducing culture of the foreign language in foreign language textbooks can affect
local culture, 38 participants disagreed with this effect, and 8 participants neither agreed
nor disagreed.

About learners need to know about the foreign culture when learning a foreign
language, 96 participants agreed to that, 21 did not agree to that, and 7 neither agreed
nor disagreed. In addition, 96 participant agreed to the idea of presenting the foreign
culture to foreign language learners, 21 did not agree, and 7 participants were neutral. On
the other hand, 33 participants agreed to the idea of no need to present foreign culture to
FL learners, but 80 disagreed to that, and 11 participants were neutral.

Concerning the effect of introducing the foreign culture, 98 participants agreed that
Introducing culture of the foreign language in foreign language textbooks enhances foreign
language learning, 17 did not agree, and 9 were neutral. On the other hand, 22 agreed
that introducing the foreign culture in foreign language textbooks hinders foreign language
learning, 84 disagreed to the idea, and 18 were neutral. Finally, 31 agreed that Knowing
about the culture of the foreign language is not important to learn that language, 81 did
not agree, and 12 were neutral.

In relation to filtering and controlling the foreign culture items presented, 115
participants agreed that foreign cultural items need to be in accordance with local society
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religious beliefs, 5 did not agree, and 4 were neutral. Also it has been noticed that 113
participants agreed that cultural items need to be in accordance with local society
traditions, 8 did not agree, 3 were neutral. In addition, it has been noticed that 103
participants has agreed that cultural items need to be in accordance with local family
traditions, 17 disagreed, and 4 were neutral. However, 16 participants agreed that cultural
items need not be filtered, 96 participants disagreed, and 12 were neutral.

About considering students’ opinion, 86 participants agreed that students’ opinion
about learning and integrating the foreign language culture in the textbooks needs to be
considered, 18 participants disagreed, and 20 were neutral. On the other hand, 28
participants agreed that no need to consider students’ opinion about learning and
integrating the foreign language culture in the textbooks, 72 disagreed, and 24 were
neutral. Finally, 99 participants agreed that students cannot decide about integrating
foreign language culture in the textbooks, 13 participants did not agree, and 12 were
neutral.

Concerning Libyan foreign language teachers knowledge of the foreign culture, 63
participants agreed that those teachers do not know about the culture of the foreign
language, 43 disagreed, and 18 were neutral. On the other hand, 89 participants agreed
that those teachers know little about the culture of the foreign language, 15 disagreed, 20
were neutral. In the same vein, 22 participants agreed that Libyan foreign language
teachers have enough information about the culture of the foreign language, 56 disagreed
with the idea, and 28 were neutral.

In relation to Libyan teachers’ attitude, 73 participants agreed that Libyan teachers
are conservative about introducing English culture to their students, 27 disagreed, and 24
were neutral. Moreover, 68 agreed that Libyan teachers are bias to their native culture, 40
disagreed with the idea, and 16 were neutral.

About the need to introduce the native culture into foreign language classes, 90
agreed that it needs to be introduced in foreign language classroom, 20 participants
disagreed, and 14 were neutral. On the other hand, 27 participants agreed that learners
need to know only about their native culture, 83 disagreed, and 14 were neutral.

In relation to the role of native culture, 30 agreed that introducing native culture
can hinder learning the foreign language culture, 69 participants did not agree, and 25
were neutral. On the other hand, 90 participants agreed that understanding local culture
can ease learning the foreign culture, 16 participants disagreed, and 18 were neutral.
Moreover, 105 participants agreed that understanding native culture can help account for
foreign cultural differences, 7 participants disagreed, and 12 were neutral.

On the other hand, the results of the open- ended questionnaire are as follows.
Within the interview, the teachers defined culture as the behaviour developed within the
society because of religious, social, economic and political practices. It is also defined as
customs, traditions, clothes and food.

The participants pointed out that foreign cultural items need to be refined in order
to be in accordance with social and religious values and practices because foreign culture
inclusion can have both negative and positive effects. Controlling what is being introduced
mostly can lead to the positive ones but not it may result into negative effects that can be

Al Jabal Scientific Journal (Issue No. 5, DEC 2022) 22




Aaalall Jaall Alaa M. Ghouma

in the form of the youngsters abandoning their local culture. Hence, they pointed out,
foreign culture needs to be introduced just to the extent that it enables the learner to
understand the appropriate use of the language.

They also viewed that introducing the foreign culture can enhance understanding
the foreign language and appreciating its culture. Moreover, it can also help develop a
native like practices.

The teachers interviewed mentioned that the learners cannot make decisions about
which cultural items to include within the textbooks so no need to seek their opinions
about culture inclusion.

About Libyan teachers’ knowledge of the foreign culture, the participants mentioned
that to some extent the teachers know about the culture of the foreign language and that
this knowledge is only related to what is being introduced within the textbooks. Moreover,
they pointed that although the teachers are very conservative about the foreign culture,
they welcome those foreign culture items that do not affect or contradict their native
culture.

The teachers pointed out that native culture needs to be introduced within foreign
language classroom in order for the learners not to forget their own culture. Moreover,
their familiarity of their native culture items can help them understand the new culture.

Data Analysis and Discussion

Thinking of the results mentioned above in both questionnaires, it can be clearly
seen that the majority of the participants considered that culture is a composite of the
abstract and concrete aspects. However, a few number considered culture as abstract
(beliefs, attitudes, behaviour, and principles). These results go with the common
classification of culture into abstract and concrete categories [8].

Both questionnaires revealed that most of the participants tend to encourage having
more than one culture within the society although this may lead affect the local culture.
This tendency of multiculturalism is also reflected in highlighting the need to know about
the culture of the foreign language by the majority of the participants. However, some of
the participants expressed their objection to have more than one culture and to the need
to introduce the foreign culture.

Concerning the effect of introducing the foreign culture, the majority of the
participants viewed that introducing the culture of the target language is important and
can enhance learning that language. The same view in that learning about the culture of
the language being learned can enhance that language learning has been found by [11].
However, few of close-ended questionnaire participants considered that foreign culture
presentation can hinder foreign language learning, and hence there is no need to introduce
it.

Almost all close-ended questionnaire participants and all open-ended questionnaire
participants agreed that foreign cultural items need to be in accordance with the religious
and social conditions of the community. Also the majority agreed that these cultural items
need to be in accordance with local family traditions. Worth mentioning here that few of
the participants agreed to not filtering the foreign culture items introduced. Although the
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results seem to be similar to those found by [10] in that there is a positive attitude towards
integrating the foreign culture, it seems that this agreement to culture inclusion is
conditioned by religious and social factors.

Although the majority of the participants agreed to considering students’ opinion
about integrating foreign culture within foreign language classroom, they shared the view
that the students cannot decide about integrating culture within the textbooks. This
reflects some kind of contradiction.

In relation to Libyan teachers’ knowledge about the foreign culture, most of the
participants agreed that those teachers know a little about the foreign culture. This
emphasises the results of [1] about teachers’ concern of the teachers not having enough
knowledge about the foreign culture. Most of the teachers also agreed that Libyan teachers
are conservative about introducing the foreign culture within their classes, and that they
are bias to their native culture.

Majority of the participants agreed to introducing the native culture in addition to
the foreign culture. However, they disagreed to presenting just the local culture within the
foreign language classroom.

Majority of the participants considered that introducing the native culture and
foreign culture can account for the differences that may emerge. Moreover, most of the
participants agreed that introducing the native culture can ease learning about the foreign
culture. These results go in accordance with the results of Khan (2014) in that the teachers
approve native culture integration within foreign language classroom.

Conclusion

It can be concluded that the participants appreciate having another culture within
the society. They also highlighted the need to introduce the foreign within foreign language
classroom. However, they conditioned that foreign culture items need to be filtered and to
be in accordance with social and religious practices and traditions. They shared with other
research results the concern about the teachers not having the enough knowledge about
the foreign culture.

These results can be worth considering by language curriculum developers and
textbook authors. In addition, language teachers and educators can use them as
guidelines within their classrooms. Points related to language teachers’ knowledge
highlight the need to consider culture while training language teachers.

More research is needed to find out about students view of foreign culture and its
inclusion within foreign language classroom. Moreover, following the same steps and
conducting them to a large number or a different context, or using a different instrument
can present results that either confirm or refute the current results.
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Appendix I The Close-ended Questionnaire

Knowing a foreign culture means knowing about the beliefs, attitudes, behaviours, and
principles of the community.

Strongly agree CJ Agree (J Neutral CJ Disagree (J Strongly disagree (2

Knowing a foreign culture means knowing about the history, geography, institutions,
literature, and arts of that community.

Strongly agree ]  Agree () Neutral CJ Disagree (] Strongly disagree ()

Knowing a foreign culture means knowing about both 1 and 2 above.

Strongly agree CJ Agree (O Neutral CJ Disagree (J Strongly disagree (O

Having more than one culture within a society is a healthy situation.

Strongly agree ]  Agree () Neutral CJ Disagree (] Strongly disagree ()

Introducing culture of the foreign language in foreign language textbooks can affect local
culture.

Strongly agree CJ Agree (O Neutral CJ Disagree [(J Strongly disagree (2

When teaching a foreign language, learners need to know about the foreign culture.

Strongly agree CJ  Agree (J Neutral CJ Disagree CJ Strongly disagree ()

Culture of the foreign language needs to be presented to foreign language learners.

Strongly agree CJ Agree (J Neutral CJ Disagree (J Strongly disagree (2

Culture of the foreign language needs not be presented to foreign language learners.

Strongly agree CJ  Agree (O Neutral CJ Disagree [(J Strongly disagree ()

Introducing culture of the foreign language in foreign language textbooks enhances foreign
language learning.

Strongly agree CJ  Agree (O Neutral CJ Disagree [(J Strongly disagree (2

Introducing culture of the foreign language in foreign language textbooks hinders foreign
language learning.

Strongly agree CJ  Agree (O Neutral CJ Disagree [(J Strongly disagree (2

Knowing about the culture of the foreign language is not important to learn that language.

Strongly agree CJ  Agree (J Neutral CJ Disagree CJ Strongly disagree ()

In foreign language textbooks, foreign cultural items need to be in accordance with local
society religious beliefs.

Strongly agree CJ  Agree (J Neutral CJ Disagree CJ Strongly disagree ()

In foreign language textbooks, cultural items need to be in accordance with local society
traditions.

Strongly agree CJ Agree (O Neutral CJ Disagree [(J Strongly disagree (2

In foreign language textbooks, cultural items need to be in accordance with local family
traditions.

Strongly agree CJ  Agree () Neutral CJ Disagree (] Strongly disagree (]

In foreign language textbooks, cultural items need not be filtered.

Strongly agree CJ  Agree (J Neutral CJ Disagree CJ Strongly disagree ()

Students’ opinion about learning and integrating the foreign language culture in the
textbooks needs to be considered.

Strongly agree CJ  Agree (J Neutral CJ Disagree CJ Strongly disagree ()

Students’ opinion about learning and integrating the foreign language culture in the
textbooks needs not be considered.

Strongly agree CJ  Agree (2 Neutral CJ Disagree [(J Strongly disagree (2
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Students’ cannot decide about integrating foreign language culture in the textbooks.
Strongly agree (] Agree () Neutral CJ Disagree (] Strongly disagree (]

In Libya, Foreign language teachers do not know about the culture of the foreign language.
Strongly agree CJ Agree (O Neutral CJ Disagree [(J Strongly disagree (O

In Libya, Foreign language teachers know very little about the culture of the foreign language.

Strongly agree (]  Agree () Neutral CJ Disagree (] Strongly disagree ()

In Libya, Foreign language teachers have enough information about the culture of the foreign

language.
Strongly agree ]  Agree () Neutral CJ Disagree (] Strongly disagree ()
Libyan teachers are conservative about introducing English culture to their students.
Strongly agree ]  Agree () Neutral C3J Disagree (] Strongly disagree ()
Libyan teachers are bias to their native culture.
Strongly agree CJ  Agree (O Neutral CJ Disagree (J Strongly disagree (O
First language culture needs not be introduced in foreign language classroom.
Strongly agree CJ  Agree (J Neutral CJ Disagree CJ Strongly disagree ()
First language culture needs to be introduced in foreign language classroom.
Strongly agree CJ  Agree (J Neutral CJ Disagree CJ Strongly disagree ()
When teaching a foreign language, learners need to know only about their native culture.
Strongly agree CJ  Agree (O Neutral CJ Disagree [(J Strongly disagree (2
Introducing native culture can hinder learning the foreign language culture.
Strongly agree CJ  Agree (J Neutral CJ Disagree CJ Strongly disagree ()
Understanding native culture can help present the foreign language culture.
Strongly agree CJ  Agree (J Neutral CJ Disagree CJ Strongly disagree ()
Understanding native culture can help account for foreign cultural differences
Strongly agree CJ Agree (J Neutral CJ Disagree (J Strongly disagree (J

Al Jabal Scientific Journal (Issue No. 5, DEC 2022) 27




Aaalall Jaall Alaa M. Ghouma

Appendix II The Open-ended Questionnaire Questions

1.

2.

3.

8.

9.

What does culture mean to you?
What do you think of having more than one culture within a society?

To what extent do you think that foreign language culture is needed for foreign language learner? Why?

. What is the contribution/ effect of foreign culture to foreign language learner?
. Do you think foreign culture presentation needs to be filtered and controlled? Why and how?
. Do you think that students need to be consulted about foreign culture inclusion?

. To what extent do you think that Libyan English teachers have knowledge about the foreign culture?

What attitude do Libyan teachers have about foreign culture presentation?

Do we need to introduce local culture in foreign language classroom?

10. What effect/ role is there for native culture in foreign language classroom?
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Abstract

Building Information Modelling (BIM) is an integrated system which includes everything related to a
construction project and places it in one template. In this study questionnaire survey technique is used to
determine what the actual barriers that hamper its implementation in the Libyan construction industry. The
research was designed focusing mainly on project parties (Architects, Contractors, Managers, Engineers,
Clients, etc.). The barriers to BIM adoption are divided into six categories; personal barriers, BIM process
barriers, business barriers, technical barriers, organization barriers, and market barriers. The results were
analyzed using Cronbach Coefficient, Relative Importance Index (RII) with mean score and standard
deviation, Pearson Correlation and significance test analysis, and Hypotheses testing were used to analyze
the data obtained and to identify the most significant barriers. Results of this study showed that the main
barriers for implementing BIM are: lack of BIM education (RII=0.853), lack of publicity and awareness
(RII=0.840), and lack of understanding of BIM and its benefits (RII=0.835). In terms of categories Personal
barriers are considered the most effective hurdles for implementing BIM in the Libyan construction industry
(RII=0.797) followed by the market barriers category (RII=0.745) then Organization Barriers (RII=0.693).

Keywords: Building Information Modelling; BIM; BIM Barriers; Construction Industry; Libya; RII.

1. INTRODUCTION

In the 21st century, advances in computer science have assisted the achievement in each
technology development. The main outcome of every evolution is to provide more
knowledge and information to ease for achieving desired goals. The reflection of this
technical evolution can be noticed in the Architecture, Engineering, and Construction
(AEC) Industry. For the past decade, there was a strongly noticed improvement of the
design tools in the construction industry from two-dimensional (2D) modelling to three-
dimensional (3D) modelling [1].

One of the major issues in the construction industry is that, the traditional 2D
presentations used in delivery methods can prevent or slow down the exchange of
information between owners, engineers, architects, and contractors. This obstacle occurs
in all project phases, from the design phase and through the construction stage until the
point of operation and maintenance of a facility.

Building Information Modelling (BIM) is a multi-dimensional tool, considered as a
developed information technology that assists virtual design and construction
techniques. In addition, BIM supports a cooperative process for the AEC and Facilities
Management (AECFM) industry, placing together all project members throughout the
whole facility lifecycle [2].

There is clearly an increasing pressure for the Libyan construction industry to implement
BIM processes and in adapting traditional work methods so as to act as an enabler for
transformation and adjust with the considerable increasing levels of construction
technology around the world.

Currently there is low adoption levels of technology in Libyan AEC industry and no
utilization of BIM in Libya, which highlights the control of hurdles that discourages the
adoption, it is therefore very important to determine the barriers and BIM facilitating
factors. It is important to recognize them first before establishing a roadmap for BIM
implementation. By determining the barriers and drivers they enable greater levels of
BIM adoption possibilities in the future.
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The main aim of this study is to identify and study both most critical barriers and
influential factors for implementing BIM in Libyan AEC industry.

Furthermore, an important purpose of the study is to provide Libya’s construction
stakeholders, managers, architects, engineers, and contractors, a comprehensive
information of what are the top barriers and drivers of implementing BIM. This will assist
in developing the AEC industry by using modern information technology and help to
develop a roadmap for the implementation of new technologies in the construction
industry.

The objectives of this research are to identify the main barriers of implementing BIM in
Libya construction industry.

Despite from BIM tremendous benefits, it has also been regularly pointed by researchers
like (Ashcraft & Esquire) [3] and (Brewer & Gajendran) [4] that BIM does come to its
challenges. BIM is considered as a new phenomenon that seeks to renovate the
conducted practices of construction industries, making it more difficult to adopt and
implement BIM [5].

Many authors have divided BIM barriers into different categories, [6] displayed a way of
classifying the obstacles of BIM implementation in the AEC industry. These categories
are; in terms of People, Process and Product [7].

Ashcraft & Esquire [3] and Ku & Taiebat [8] explained barriers by dividing them into two
groups which are contractual issues and personnel issues. However, Gu & London [9]
have divided hurdles of BIM adoption into three different categories: Technical issues,
social context issues and process related issues and work practice.

BIM is slowly implemented this is no due to one single problem, but rather several issues
combined together [6][10]. To highlight the work done a list of top barriers gathered from
different authors are summarized in Table 1.

Previous studies revealed a shortfall of categorizing barriers to BIM adoption, and this
issue is approached in this thesis by having six categories of barriers.

Table 1: Top barriers established from different authors

AUTHORS TOP RANKED BIM BARRIERS
Lack of understanding;

Costs of education and training;

Finding trained staff;

Changing the way organizations do business.
Lack of BIM knowledge;

Lack of client/government demand.
Magnitude of change Required,;

Lack of supply Chain Buy-in;

Lack of Flexibility.

Cost of Software and Hardware Upgrade,
Lack of employees training;
Unwillingness to change;

Slow Adoption of Technology.

Lack of legal backing from authority;
Lack of skilled BIM software operators;
High price of software;

Unclear benefits of using BIM;

Lack of client demand.

Newton & Chileshe [11]

Zuhairi et al. [12]

Eadie et al. [13]

Nanajkar [14]

Kiani et al. [15]
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1. Barriers linked to the BIM product
¢ Interoperability;
e Different views on BIM;
e Poor match with the user’s needs.
2. Barriers linked to the BIM process
¢ Changing work processes;
Lindblad [7] e Risks and challenges with the use of a single
model;
e Legal issues;
e Lack of client demand and disinterest.
3. Barriers linked to the individuals using BIM
¢ Changing roles and responsibilities;
e Lack of training of individuals.
Cost of program and training,
Current technology is enough,
Unsuitable for current projects,
People refuse to learn.
Lack of Adequate training;
Senior management buy-in;
Cost of software;
Legal Issues.
Software cost;
Time consuming of training staff;
e Absence of finding appropriate projects on which to
use BIM.
e Fragmented nature of the AEC industry;
e Lack of awareness and training;
e Lack of clarity on roles, responsibilities and
distribution of benefits.
1. Technical barriers:

Marzia [16]

Young et al. [17]

Arayici et al. [18]

Gu & London [9]

Arayici et al. [19]; Azhar e Computable digital data;
[20]; Becerik-Gerber & e Software interoperability.
Kensek [21]; Ilozor & 2. Non-technical barriers:
Kelly [22]; Kent & e Project delivery;
Becerik-Gerber [23]; AIA e Contracts and legal issues;
IPD [24]. e Resistance to change;

o Strategies and workflows;

¢ Inadequacy of the existing contractual frameworks,
including the agreements on liability and risk
allocation;

e Uncertainty of the legal status and intellectual

Sebastian [25] property of the model,;

e Changing roles, responsibilities, and payment
arrangements;

e Lack of immediate benefits of BIM for project
stakeholders.

Building Cost e Lack of client demand,;
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Information Service e Lack of standards;
(BCIS) [26] e Lack of interfaces between BIM and 3rd party
applications;
e Lack of training/education.

2. METHODOLOGY

To fulfil the study objectives, the main data will be a conducted quantitative
questionnaire collected from Libyan AEC organizations. The research was designed
focusing mainly on project parties (Architects, Contractors, Managers, Engineers,
Clients, etc.).

The questionnaire is divided into two main sections.

* Section A: Personnel information.

* Section B: Barriers to BIM adoption.
The first section, Section A is titled as Personnel information. It consisted of eight (8)
closed-ended questions and one (1) open-ended question. These questions were about
the working position, qualification level and years of experience of the respondent,
organizational information, in terms of sector, principal industry, size of organization
employees, and the location of respondents’ firms. Lastly, they've been asked if they are
familiar of BIM.

In section B, titled as Barriers to BIM adoption contains questions regarding factors that
are considered as potential barriers to BIM adoption. This part has six (6) categories as
personal barriers, BIM process barriers, business barriers, technical barriers,
organization barriers, and market barriers. In section B, the respondents tick the
appropriate choice, ranging from 1 to 5, where “1” implies strongly disagreed and “5”
implies strongly agreed.

The questionnaire contains sixty-one questions in total, nine (9) in Section A and twenty-
seven (27) in section B.
The questionnaire was distributed and collected through the internet in an electronic
form using Google Forms and by personnel distribution. To apprehend the survey
questions to respondents an introduction to BIM including its definition and benefits
were written preceding the questionnaire questions. This has helped respondents
comprehend the survey purpose. A total of seventy-five (75) questionnaires were
completed. Forty-seven (47) copies of the questionnaires received using Google Forms,
while twenty-eight (28) copies retrieved in person.
As a part of this study the results were analyzed using below mentioned methods:

1. Factor Analysis and Reliability Test.

2. Relative Importance Index (RII) with Mean Score and Standard Deviation.

3. Pearson Correlation Analysis and Significance Test Analysis.

4. Research Hypotheses using the t-test method.

2.1 Method of Data Analysis

The survey questions were analyzed using different methods, the reason is that when
having more methods for analysis, the final conclusion will be strong and more reliable.
Section A questions are analyzed using both bar charts and pie charts. These charts are
simple to evaluate using each bar items percentages and frequencies. Section B (Barriers
to BIM adoption) is analyzed using various methods, such as factor analysis and
reliability test, Relative Importance Index (RII), descriptive statistics and Pearson
correlation analysis.
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2.1.1 Factor Analysis and Reliability Test

In order to verify how homogeneous the extracted factors, the reliability of internal
consistency was tested using the internal consistency coefficient Cronbach’s alpha (a).
Where, Alpha (a) is depending on the averaged interaction among variables within each
individual factor [27]. In other means, Cronbach’s alpha is the average score of each
group Factor Loadings. The value of the alpha coefficient (a) ranges from O to 1, the
higher the score, the greater reliability of the factor or the questionnaire is. Nunnaly [28]
has pointed out 0.7 is the minimum acceptable value.

2.1.2 Relative Importance Index (RII) with Mean Score and Standard Deviation

By using Relative Importance Index (RII) each of the factors was examined and ranked in
an ascending order as perceived by the respondents in terms of their significant effect
according to their group as well as to the overall section. (RII) in equation 1, is shown
below:

_Iw
RII = 222(0 < RII < 1) (1)

where;

W: is the weight given to each factor by the respondents and ranges from 1 to 5, (where
“1” implies “strongly disagree” and “5” implies “strongly agree”);

A: the highest weight (i.e., 5 in this study) and;

N: the total number of respondents.

When analyzing the data obtained from questionnaire survey using RII, there were some
factors which scored identically, and in order to differentiate between these factors in
terms of ranking, the standard deviation (SD) is also calculated. The SD is a measure
that is used to quantify the amount of variation or dispersion of a set of data values. A
standard deviation close to O indicates that the data points tend to be very close to the
statistical mean (also called the expected value) of the set, while a high standard
deviation indicates that the data points are spread out over a wider range of values.

In this study, in order to be significantly affecting BIM adoption, a factor’s weighted mean
(Average of all values) should score 4.0 or more and RII should be at least 0.8. Equation
2 represents the equation of statistical mean score and equation 3 shows the standard
deviation equation.

g=2f 2)
N
where;

x : The mean score.
Y x : The summation of the total scores.

N : The total number of scores.
For standard deviation:
o= Z(x_i) (3)
\/ N

where;

o = the standard deviation

x = each value in the population

X = the mean of the values

N = the number of values (the population)
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2.1.3 Pearson Correlation Analysis

Pearson correlation (r) also known as simple linear correlation, evaluates the significance
level of relationship between variables. The correlation coefficient ranges from -1.00 to
+1.00. The value of +1 indicates a perfect positive relationship while -1 indicates a perfect
negative correlation. Meanwhile, a value of O represents no relationship exists between
variables. Table 2 illustrates the relationship and strength of the correlation value
ranges.

Table 2: Strength of correlation value ranges.

Correlation Coefficient (r) Relationship

(-0.7 to -1.0) OR (0.7 to 1.0) Strong

(-0.3 to -0.7) OR (0.3 to 0.7) Moderate
(-0.3 to 0.3) Weak

2.1.4 Significance Test Analysis
After finding the Pearson correlation coefficient value, as a post of this study it is
required to perform a significance test to decide whether there is a statistically significant
relationship between the two variables (categorized group barriers) or not. In order to do
this the following hypotheses are tested:
If the correlation coefficient (r) value is positive (+), the data will be tested if there is a
positive relationship, then:

Ho:p=0

Hi: p>0
If the correlation coefficient (r) value is negative (-), the data will be tested if there is a
negative relationship, thus the hypothesis is as follow:

Ho:p=0

Hi: p<O
The significance of a relationship is indicated by a p-value. If the p-value is less than or
equal to 0.05, then the relationship between the two variables is significant.
A two-tailed test is used for this statistical significance test. Two-tailed test is a statistical
test in which the critical area of a distribution is two sided and tests whether a sample is
either greater than or less than a certain range of values. If the sample that is being
tested falls into either of the critical areas, the alternative hypothesis will be accepted
instead of the null hypothesis.

3. DATA ANALYSIS AND DISCUSSION OF RESULTS

The results and findings of the analysis are composed of five sections. First the
respondent’s personal information questions results are displayed and interpreted with
the use of graphs and tables. Section B are the main segments of the questionnaire
survey, they were analyzed using the fore mentioned study methodologies. The Relative
Important Index (RII) calculated results are demonstrated and discussed in the second
part. Pearson Correlation Analysis is the succeeding part of data analysis used; next, the
fourth section detailing the results of Cronbach coefficient (a) method. Lastly, the fifth
part gives the tested hypothesis results. Each of the four methodology findings are
separately examined and discussed. Finally, the main results of the analyses are
summarized at the end.
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3.1 Respondents Information

3.1.1 Employment Position

The responses received displayed respondents’ positions in their respective organizations
shown in percentage in Figure 1. The respondents who completed the questionnaire were
composed of architects (19%), contractors (6%), engineers (55%), managers (6%), owners
(3%), and researcher and academicians (11%).

contractor

Owner 6%

3%

Manager
6%

Figure 1: Working Position of the respondents with percentage

3.1.2 Educational Level
The majority of respondents’ educational level was the Bachelor Degree (BSc.) (75%), and
the others having MSc (13%), PhD (8%), and High Diploma (4%) as seen in Figure 2.

High
Diploma
1%

Figure 2: Respondents educational level
3.1.3 Experience
As seen in Figure 3, 40 of the respondents holding 53% have an experience of 0-5 years,
and the others having 16% (5-10 yrs.), 15% (10-15 yrs.), and 16% (+15 yrs.) as shown in
the figure.
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Figure 3: Respondents years of experience

3.1.4 Organization Sector

Figure 4 shows convergent results of the ownership of the organizations. Since 39
respondents have declared that their companies were privately owned, they were asked
to precisely portray their company type of work, whether it’s a consultant, construction
or design company. The results are shown in Figure 5.

Figure 4: Ownership of the respondent’s organizations

15.00
14,00
13.00
12.00
11.00 .
Consultant Designing Construction

Figure 5: Private companies business types

3.1.5 Principal Industry of Organization
Table 3, details the principal industry of the respondents’ companies. One third (33.33%)
of the companies are specialized in government buildings construction, and the rest as

Al Jabal Scientific Journal 29




Al Jabal Scientific Journal 3-.-3‘4’-3‘ Juall :uﬂ-‘

infrastructure (26.67%), residential (24%), commercial (8%), industrial (4%), and other
(4%).

Table 3: Companies Principal Industry

Principal Industry Number of Companies | Percentage (%)
Residential 18 24
Industrial 3 4
Commercial §) 8
Government 25 33.33
Infrastructure 20 26.67
Other 3 24
TOTAL 75 100

3.1.6 Organizations Employee

The majority of the respondents (44%) work in small companies that have not more than
15 employees, followed by 15 (20%) of respondents working in large companies with more
than 100 employees. 14 (18.67%) respondents represent medium-sized firms with 31 to
S50 employees. The respondents were from more than 30 different companies out of
approximately 1,000 construction companies located in different parts of Libya. Table 4
illustrates the number of employees for each company size.

Table 4: Number of employees working in the respondent’s organizations

Company Size Number of Respondents | Percentage (%)
1-15 33 44
16-30 8 10.67
31-50 14 18.67
51-100 5 6.67
Over 100 employees 15 20
TOTAL 75 100

3.1.7 Location of the Companies

The respondents have been asked to locate their organization headquarter, because this
will guide the study to have a comprehensive and broad view of the respondents’
background about the AEC industry.

Figure 6 demonstrates the location of the respondents’ organizations. As it’s clearly
observed the majority of respondents 44 (58.67%) work in firms located in the capital city
Tripoli. This is due to the capital population being more than 1.5 million and hence
having an abundance of construction works. This is followed by Zintan city with 16%. In
terms of the economic activities and executed construction projects the location of
respondents is fitted quite agreeably.
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Figure 6: Location of respondents’ companies

3.1.8 Awareness of BIM

This part outlines the survey respondents’ feedbacks based on their knowledge about
BIM and to what extent.

As seen in Figure 7, 34 (45.33%) respondents have revealed that they are familiar or have
known about BIM applications and solutions, on the other hand 41 (54.67%) of the
survey respondents have no idea or are unfamiliar with BIM.

Figure 7: Awareness of BIM

3.2 Factor Analysis and Reliability Test (Cronbach a)

For ensuring the reliability of the questionnaire factors, Cronbach’s alpha is being used
to check the internal consistency of these factors. This reliability coefficient (a) has been
determined for each of the categories aforementioned. The loading factors had a
minimum value of 0.593 and a maximum of 0.856, indicating that some factors have
high and low acceptable levels of reliability. For barriers section, Personal barriers and
Market barriers have scored the highest reliability coefficient (a) with values 0.797 and
0.745 respectively. Meanwhile, lack of education of BIM, lack of publicity and awareness,
and lack of understanding of BIM and its benefits have achieved the highest factor
loading of 0.842, 0.827, and 0.285 respectively. Table 5 display the results of Factor
Analysis and Cronbach test for BIM Barriers section.
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Table 5: Results of Factor Loading and Cronbach coefficient for BIM Barriers

Personal Barriers
Barriers to BIM Implementation Fact.or Cronbach
Loading (a)
Lack of education of BIM 0.842
Lack of understanding of BIM and its benefits 0.825
Lack of insufficient training 0.814 0.797
Lack of BIM knowledge in applying current technologies 0.758
Lack of skills development (resisting to change) 0.747
BIM Process Barriers

Changing work processes (Lack of effective collaboration 0.698
among project participants) )
Risks and challenges with the use of a single model (BIM) 0.642 0.647
Legal issues (ownership of data) 0.601

Business Barriers
The changing roles, responsibilities and payment 0.695
arrangements )
Cost of training 0.648
Doubts about Return on Investment 0.644 0.637
High Cost of implementation. 0.638
Unclear benefits 0.606
Complicated and time-consuming modelling process 0.593

Technical Barriers
Insufficient technology infrastructure 0.775
Lack of BIM technical experts 0.704
Absence of standards and clear guidelines 0.668 0.689
Current technology is enough 0.665
Interoperability 0.631

Organization Barriers
Absence of Other Competing Initiatives 0.762
Lack of Senior Management support. 0.738
Difficulties in managing the impacts of BIM 0.664 0.693
Unwillingness to change 0.658
Magnitude of Change / Staff turnover 0.642
Market Barriers

Lack of publicity and awareness 0.827
Lack of client/government demand 0.806 0.745
The market is not ready yet 0.602
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3.3 Relative Importance Index (RII) with Mean Scores and Standard Deviations (SD)
As mentioned previously, it has been considered that in order to be significant, a factor
should have RII value as 0.8 or above and the weighted statistical mean (average) should
score 4.0 or above. The results of the statistical mean score of each factor have been
examined for their distribution using the frequencies command on SPSS. The results
showed that all factors mean scores have acceptable curves graphs that are very close to
a normal distributed curve. This distribution curve check strengthened the ranking of
significant factors.

After conducting the RII analysis for the responses as seen in Table 6, the most
significant barrier for personal barriers category is “Lack of BIM education” (RII= 0.853)
which is also ranked 1st in the overall barriers ranking. This result is similar to Building
Cost Information Service (BCIS) (2011) survey results conducted in both UK and the
USA, in which the absence of BIM education was considered as a significant barrier.

The 2nd ranked barrier is “Lack of understanding of BIM and its benefits” (RII=0.835) and
also, it’s the 3rd most significant barrier in the overall ranking. The 3rd and last
significant factor is “Lack of insufficient training” (RII= 0.824) and also it is ranked 4th in
the overall ranking. Furthermore, the average group relative important index has scored
a value of 0.807 making this personal barrier category a significant hurdle category for
BIM implementation.

All factors of BIM process barriers, business barriers, technical barriers, and
organization barriers categories have RII values of less than 0.8, meaning that these
barriers are not highly significant factors.

For the category of market barriers, the 1st ranked barrier is “Lack of publicity and
awareness”, scoring a significant RII value of 0.840 which also lifts its overall barriers
ranking to 2nd place. “Lack of client and government demand” is the 2nd significant
barrier (RII=0.819) among market barriers and 5th significant barrier in the overall
ranking. However, the average RII of this group scored the value of 0.703.

When ranking the overall barriers “The changing roles, responsibilities and payment
arrangements” and “Changing work processes” barriers have scored equivalent RII value
of 0.701. In order to differentiate the ranking of these two factors, the Standard Deviation
(SD) for the factor “The changing roles, responsibilities and payment arrangements”
scored a value of 1.005 which is less than 1.167 scored for “Changing work processes”
barrier. Because of this the “The changing roles, responsibilities and payment
arrangements” is ranked 12th in the overall ranking and the other is ranked 13th.
Moreover, the factors of “The market is not ready yet” and “Legal issues (ownership of
data)” have the same RII score, statistical mean, and also standard deviation and
therefore they are given a frequent ranking of 25th.

This concludes that personal barriers category is the dominant category among other five
group of categories. The top five (5) significant factors are summarized and matched with
the results obtained from previous research as seen in Table 7.
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Table 6: Ranking of Barriers using Mean, Standard Deviation, and RII

dgalal) Joal) Adaa

Group | Overall . . Group
Rank Rank Barriers to BIM Implementation | Mean SD RII RII
Personal Barriers
1 1 Lack of education of BIM 4.267 | 1.082 | 0.853
9 3 Lack of understanding of BIM 4173 | 1018 | 0.835
and its benefits
3 4 Lack of insufficient training 4.120 | 1.090 | 0.824 | 0.807
4 8 Lack of BIM knowledge in 3.840 | 1.103 | 0.768
applying current technologies
5 9 Lack of skills development 3.787 | 1.189 | 0.757
BIM Process Barriers
Changing work processes (Lack of
1 13 effective collaboration among 3.507 | 1.167 | 0.701
project participants)
Risk d chall ith th 0.655
isks and challenges wi e use
2 20 of a single model (BIM) 3.253 | 1.015| 0.651
3 25*% Legal issues (ownership of data) 3.067 | 1.200 | 0.613
Business Barriers
The changing roles,
1 12 responsibilities and payment 3.507 | 1.005 | 0.701
arrangements
2 18 Cost of training 3.280 | 1.192 | 0.656
Doubts about Return on
3 19 Investment 3.267 | 1.178 | 0.653 | 0.645
4 23 High Cost of implementation. 3.213 | 1.233 | 0.643
S 24 Unclear benefits 3.093 | 1.307 | 0.619
6 97 Comph'cated and time-consuming 2987 | 1.033 | 0.597
modelling process
Technical Barriers
1 6 ynsufﬂ(nent technology 3933 | 1.057 | 0.787
infrastructure
2 11 Lack of BIM technical experts 3.587 | 1.242 | 0.717
3 14 Ab.sen'ce of standards and clear 3387 | 1.184 | 0.677 0.700
guidelines
4 16 Current technology is enough 3.373 | 1.383 | 0.675
) 22 Interoperability 3.213 | 1.211 | 0.643
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Organization Barriers

1 7 Absence of Other Competing 3.867 | 1.095 | 0.773
Initiatives

9 10 Lack of Senior Management 3747 | 1.206 | 0.749
support.

3 15 leﬁcuers in managing the 3373 | 1.228 | 0.675 0.703
impacts of BIM

4 17 Unwillingness to change 3.347 | 1.457 | 0.669

5 21 Magnitude of Change / Staff 39253 | 1.187 | 0.651
turnover

Market Barriers

1 2 Lack of publicity and awareness 4.200 | 0.986 | 0.840

2 5 | Lackof client/government 4.093 | 1.147 | 0.819 | 0.757
demand

3 25*% The market is not ready yet 3.067 | 1.200 | 0.613

*Both factors ranked 25th, because they scored
Deviation.

identical RII, Mean, and Standard

Table 7: Summary of top significant BIM Barriers in Libya matched with results from
previous researches

Ranking

Top Barriers to BIM Implementation

Similar Results

1

Lack of BIM education

Building Cost Information
Service (BCIS) [26]

2

Lack of publicity and awareness

Gu & London [9]

Lack of understanding of BIM and its benefits

Newton & Chileshe [11];
Zuhairi et al. [12]

Lack of insufficient training

Building Cost Information
Service (BCIS) [26];

Gu & London [9];
Lindblad [7];

Nanajkar [14];

Young et al. [17].

Lack of client/government demand

Building Cost Information
Service (BCIS) [26];

Kiani et al. [15];

Lindblad [7];

Zuhairi et al. [12].
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3.4 Pearson Correlation and Significance test Analyses

Pearson’s Correlation analysis is applied using SPSS to detect if there are some positive or
negative relationships among the five (5) significant barriers found from RII analysis. Three
hypotheses were tested using the aforementioned methods of analysis described in section
3.7.3. The significance of a relationship is indicated by a p-value. If the p-value is less than
or equal to 0.05, then the relationship between the two variables is significant. The results
are displayed in Table 8.

From the previous table above, the coefficient of correlation (r) shows the moderate
correlation for all correlations between variables. Since all interactions p-value results are
0.001 is less than 0.05, this means that all relationships between the five barriers are
significant at 99% confidence (0.01 significance level), and they all positively affect each
other.

Table 8: Pearson Correlation Analysis for the top five significant barriers

Variables 1 2 3 4 5
. Correlation
Lack of education of BIM | e 1.000
p-value
Lack of publicity and Correlation | 0.468*
1.000

awareness p-value 0.001
Lack of understanding of Correlation | 0.693* | 0.396* 1.000
BIM and its benefits p-value 0.001 | 0.001 )

. . . Correlation | 0.694* | 0.518* | 0.529*
Lack of insufficient training ovalue 0001 5001 0001 1.000
Lack of client/government Correlation | 0.565* | 0.420* | 0.485* | 0.425* 1.000
demand p-value 0.001 | 0.001 | 0.001 | 0.001 )

* Correlation is significant at the 0.01 level (2-tailed).

4. CONCLUSION

After the completion of this study, it’s concluded that the personal barriers are considered
the most effective hurdles for implementing BIM in the Libyan construction industry
followed by the market barriers category.

The absence of BIM education in colleges and universities is by far the most significant
barrier succeeded by the lack of publicity and awareness of BIM, lack of practitioners
understanding of BIM and its benefits, lack of insufficient training for employees, and lack
of client or government demand and pressure. All the above-mentioned top five significant
barriers have positive relationships between them with a significance level of 0.01.

In order to achieve successful widespread application of BIM in Libya, encourage and
support from the government alone are not sufficient. All construction industry players
should increase their roles in promoting BIM and use it in their construction projects.
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Abstract

Libya in North Africa represents one of the rapid growing economies in Africa before the civil war. However, it's
some isolated rural areas disconnect to the rural energy management and development because of poor road
nets with the urban centers, on other hand lack of fuel supplies especially since last decade, due to these
reasons the renewable energy solution became the ideal and unique choice. This technical paper reviews steps of
installation a solar water pumping system for a well located in the desert about 70 km from nearest population
called Bin Ugiuo site. The system was designed by a computer program then installed in the field, the irrigation
system successfully operated and the , water flow rate, the pump rotation velocity, solar array voltage and
wattage were measured moreover, pump noise, wind velocity, environment temperature also was recorded. This
system recorded the maximum water during mid-day (82L/min), and provides the site by 25 thousand liters of
water daily, this work and another previous installations prove that, these systems are suitable and effective for
irrigation and watering animals in Alhamada Alhamra area due to the long intervals of sun shining and clear
days along the year.

Keywords: Alhamada Alhamra, Solar energy, Submersible solar water pump.

1. Introduction

The water sector in Libya is considered one of the most sensitive sectors and thus more
vulnerable to climate change due to scarcity of resources Water in general and renewable
resources in particular, and the Intergovernmental Panel on Climate Change (IPCC)
confirmed in its 2007 report that the impacts of climate change on water resources in Libya
will be severe by using the MIROC3.2 Hires-A1B-Runl climate model that was developed by
the National Institute of Environmental Studies in Japan. The results showed an increase in
temperature ranging from 1.8-2.1 ° C, and a decrease in the precipitation rate by 5.0-10
10.0% compared to the average for the period 1971 to 2000 AD. On the national level, the
temperature increase is 1.94 ° C, and the precipitation rate decreases to 8.5%. Based on
this, and by calculating the average climate parameters for the period 1971 to 2000 AD, the
temperature and average precipitation for the year 2025 AD were predicted for the Hamada
Al-Hamra region and it was as follows: Temperature 23.29 Celsius, 3.28 mm / month ratios
estimate the increase in demand for water as a result of climate change for the year 2025
AD for various purposes, so the rates of increase in demand for agricultural purposes were
5.27 [1]

In field of renewable energy, the solar water pumping technology is considered as the
number one at the list of our country needs. In general, to import and localize the renewable
energy industry, Libya must develop a technical base in the education institutions
supported by intensive training cycles, and by opening branches for international
companies in the country in field of renewable energy [2]. Although photovoltaic (PV) system
generally have a high investment cost, it has many features which make it attractive as an
alternative source of power for water pumping [3], moreover, the investment payback for
some PV water pumping systems is found to be 4-6 years [4].
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1.1 Direct Current (DC) and Alternating Current (AC) Pumps.

DC submersible water pumps are preferable to use in the case of near and medium depths,
because they reduce of the cost of additional solar panels that compensate for the
conversion efficiency factor of the inverter and the inverter cost too.

AC submersible water pumps are effective in the case of far depths and high amounts of
water that used for big projects, in addition to the possibility of accepting the inverter for a
backup electrical source (generator or main electricity). Some of them can operate in one
phase 220 volts or three phase 380 volt.

As a result of the distance from the General Electricity Company’s supplies, the livestock
breeder replaced the public grid with electricity generators operating with fuel, except that
the supply of fuel was cut off, the price rises in the parallel market, and the problems of
breakdowns and maintenance made the renewable energy option is the best.

This well is located in western Libya from the western side of Hamada Al-Hamra at the
intersection of longitude and latitude (N30°32.021° E010°56.968") in an area called Bin
Ugiuo in the Qara’at Si Muhammad depression and bears the number 1232 in the series of
experimental wells that were previously drilled by exploration companies.

This well is now managed by the Ministry of Agriculture, and this well is used by livestock
keepers. The region is dominated by a dry desert climate in the summer and cool and wet
during the winter period.

Although the climate is cloudy for most countries located in the tropical area, they used the
solar pumping systems for vegetable fields such as in Bangladesh [5].

No batteries were used in this system that is to reduce the system cost according to the
customer demand.

1. Inverter power: for the (AC) or (DC) pumps, the power must be more than or equal to the
pump power.

2. Array total power: the array total power required to operate the water pump must be
calculated according to many concerns as follows;

A. Minimum average sunshine (estimated 5 hours in Libyan desert during winter).

B. Performance test conditions ( losses, inverter efficiency, standard conditions for the
panels).

C. Weather conditions during seasons (rainy, cloudy).

D. Daily water demand. [6]

This system is an automatic irrigation solar system where the irrigation pump is operated
from solar energy. It becomes tedious to manually operate the irrigation system and keep
monitoring the water level in the tank and stop running the submersible water pump for
empty well case.

2. Installation Steps
Submersible Solar Pump System Equipment

It consists of: rack to carry the (PV) solar panels, the solar panels, the pump, solar charge
controller, the connections, the suction pipe, all the system was shown in figure (1)
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2.2.1 Solar Panel Rack: The structure of the rack was locally manufactured of wrought iron
square and painted to resist the volatile environmental factors in the desert. Each platform
was designed to carry two panels so that is it easily to disassembled, installed, carried and
migrated in a way that is suitable for dimensions of solar panels.

S. C.
Controller r

Water outfet
i

Well

Casing

Submersible solar

water pump

Solar Panel

Figure 1: Schematic diagram of the solar water pump system in this work

2.2.2 Solar Panels: these panels which used in this case were Chinese-made type
polycrystalline, suitable for hot weather, that to provide the Solar charge controller with
direct current.

2.2.3 Submersible Solar Water Pump: 2 hp DC submersible solar water pump was used,
the maximum head for this pump around 100 m, while the water surface in this well was at
40 m.

2.2.4 Solar Charge Controller: In this work used Maximum Power Point Tracking (MPPT) is
algorithm that included in charge controllers used for extracting maximum available power
from PV module under certain conditions [7].

Total dynamic height (TDH): includes well height with vertical distance to tank surface,
additional depth resulting from friction losses, plus ideal piping radius [8].

Hp = f(Hw + Hr)
Where Hjp is the dynamic pumping height (m), constant friction(f), (Hy ) well depth and (Hr)
tank height)

If Q is the water flow rate (m3 / hour), q is the amount of water and t is the operating hours
so,

Q=q/t

Then P =c(Hp * Q)/n
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When P represents the pump power (kW), ¢ constant and n pump efficiency
Power of panels = pump power (up to 5 hours) x 1.35

p=Px*135

System design, MATLAB simulation with results and the results' analysis all were presented
in previous study, that study conclusion confirmed the effectiveness of the proposal as a
successful system for practical applications [9]. In our case, The previous equations were
entered into computer program to calculate the suitable amount for watering animals as
shown in flow chart in figure (2).

Amount of water to be withdrawn per day (cubic meter)
Well depth (meters) (water face)
Tank height off the ground (meters)

Pump efficiency (taken from the data sheet for the

pump)

Average sun brightness (hours)

Dynamic pumping height (m)

Water flow rate (m* | hour)

Fump power (kW)

HMumber of panels

Figure 2: Flow chart illustrates the calculations for system sizing

The suitable angle for the PV panels is so important factor effecting the solar system
efficiency, in the summer the sun rays is almost approximately perpendicular to the
horizontal level, so the suitable adjusted tilt angle of the panels to be the smallest to gain
the maximum amount of solar energy, while in winter season the sun rays is tilted at a
maximum angle with the horizontal level, consequently the tilt angle was chosen in the
middle between summer and winter seasons to be suitable for all seasons. According to the

Al Jabal Scientific Journal 17




Aaalal) Jaall dlaa M. Alkilani

geographical Coordinates for the well location, used the solar angle calculator [10]. for this
project. to determine the suitable summer-winter tilt angle which was 30°. At the 8:00 p. m.
the wind velocity was recorded 3.11 m/s east. figure (3) illustrate the PV panels and water
tank truck.

Figure 3: The well in left while the photo at the right shows water flow in tank truck

3. Results

During the first operating, the amperage, voltage, wattage and pump velocity were
monitored via the solar charge controller screen, moreover used noise and wind meter to
record the variations in wind velocity and the noise due to the pump, the total amount of
water was pumped from the well was 25 m3. The increase in radiation intensity produce an
increasing in pumping flow rate same as previous study [11], the flow rate was reached the
maximum amount between 12:00 — 14:00pm. Table (2) shows some recorded data.

Solar irradiance is the radiant flux of the sun rays (power) received by a surface per unit
area. The unit of irradiance in this system was recorded by units (w/m?2), figure (4) and (5)
show the pump performance and power respectively.

Table 1: Pump technical data
Item Voltag Best Powe Max. Max Outl Cabl Solar panel

e input r Flow . et e
v) voltage (w) (m3/ Hea Pum Vo. Power
) h) d p
(m) Leng
th
. (m)
DSC 110 110-150 1500 7.5 100 1.25 2 <20 =21.3*
4 0 Pump

power
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Table 2: Various data collected from the system during the operating day
Time Voltage Wattage  Pump Pump Wind

(H) (V) (W) Velocity Noise  Velocity
(r/min) (db) m/s
10:00 127 1310.4 3125 130 32E
11:00 129.2 1372.5 3170 128.3 2.1 S-E
12:00 130 1430 3206 128.3 2 S-E

13:00 128.3 1399 3207 128.2 2.1E
14:00 128.2 1373 3206 128.2 1.5E

15:00 128 1350 3200 128.2 1.1E
16:00 127.3 1310 3195 128.2 1.0E
17:00 112 1289 3193 128.2 O9E
18:00 110 1260 3170 128.2 0.7E
19:00 81.7 1130 2800 128.2 09 E

Pump performance
120

100
80 \
Head (m) 60 \
40 \
20 S~ —~—
0 . . . . . . .
0 20 40 60 80 100 120 140

Flow rate (L/min)

Figure 4: The submersible solar water pump performance
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Pump Power
1450

1400 /-\
1300 / \

1250

Power (w)

10 11 12 13 14 15 16
Time (h)

Figure 5: Variations of solar water power vs. day hours.

4. Conclusion

To simplify the installation process for a solar system must be use a computer program, the
submersible solar water pump for irrigation and watering animals system in this work
successfully operated , water flow rate was about, the pump rotation velocity, solar array
voltage, wattage, amperage were measured moreover, pump noise, wind velocity,
environment temperature also was recorded. The water flow rate reached the maximum
amount (82 L/min) at (12:00-14:00pm). The water pumped from the well along the day time
was 25000 Liter, this is suitable and satisfy the animals needs in this site. This work and
another previous installations prove that, these systems are suitable and effective for
irrigation and watering animals in Alhamada Alhamra area due to the long intervals of sun
shining and clear days along the year.
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Abstract: Visualization of big data in limited monitors is a challenge problem, this work introduces a new
Multidimensional data Visualization method using Force-Directed approach (MVFD) in order to visualize data in a
2D or 3D environment. MVFD takes dissimilarities of all the pairs of data and tries to place data according to their
dissimilarities on the screen. MVFD uses dissimilarities between data as forces to apply force-directed approach.
The proposed method visualizes data in regular, usually circular, shape and keeps the similarities between data
as much as possible. In this work we are going to show the results of our method on different datasets (real dataset
and another one randomly created) and compare our results with Multidimensional scaling (MDS).

Keywords: (Big Data, Force-Directed Algorithms, Multidimensional Data Visualization, MVFD, Visualization)

1. Introduction

Nowadays the size of data is increasing exponentially. In order to control and process a large
amount of data requires powerful and fast methods. Visualization as a tool to show the
features and relations of a set of data can significantly help human perception to understand
the insight of the given data especially when dealing with big data. This sort of data in some
disciplines can be converted into pieces of visualizable components to show their higher-level
relations among a big dataset. For instance, a large corpus which is comprised of a large
number of documents can be visualized with a view to find different clusters of documents or
relations between them. In order to visualize such a big dataset, each document can be
considered as a vertex and a set of dissimilarities between each pair of vertices (documents)
can be exploited to perform visualization. Big data visualization can be performed for several
different purposes. One of the applications for big data visualization is to identify different
groups of data or different clusters, another application is to find the similarities between
priorly known clusters. The proposed method takes the dissimilarity matrix of all vertices
(each vertex can be a document) and visualizes the whole data. The visual result of our
algorithm differentiates clusters by placing vertices with more similarities closer to each other
and shows how different clusters are similar to each other. There are several other works to
project data, MDS (Multidimensional Scaling) [1] is one of the well-known data visualization
methods which takes the dissimilarity matrix of all pairs of data and approximates their
position usually in 2D environment. There is another work by Sammon [2] (Sammon’s
projection) which works similar to MDS with less emphasis on pairs with higher similarities.
All the results will be compared with the MDS visualization. Also a few visual examples will
be compared with Sammon [2] visualization.
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2. Data Set

Before we present our visualization technique, it is important to provide a pure image about
the dataset used to evaluate our method. This section is to introduce the datasets we have
used in this work.

A. Constructed Assessment Datasets
First of all, we artificially constructed multiple sets of text documents to explicitly demonstrate
the usefulness of the proposed visualization method. To construct a dataset of this type we
create m bags of words and randomly pick words from each bag to create m groups of text
documents, each consisting of n documents. Depending on the similarities between bags of
words, documents will have similarities as well. Algorithm 1 shows the process for calculating
the similarities between documents in different groups of documents by utilizing the cosine
distance matrix (dist), see Equation 1.

Algorithm 1. Creating assessment data

Declare m at the number of Clusters.
Declare n at the number of Documents.
Declare an empty mxm Matrix group. Similarity.
forp=0tomdo
forg=0tomdo
group.similarity[p]lq] = avg (Xiep jeq dist[{][j])
end for

end for

We have constructed six different datasets of this type with different levels of similarities
between the groups of documents. The similarities between groups of documents in each of
these six datasets (each consisting of 5 groups of documents) are shown in Tables I-VI. The
similarities between groups of documents in five of the datasets is around 54%, while the sixth
one has higher similarities (see Table VI). Two of the datasets (described in Table I and Table
VI, respectively) have the same structure in terms of similarities between different groups, i.e.,
there are no similarities between any two different groups, but they are different in terms of
similarities between documents within the same group.

Table I. Details of the similarities for the first Table II. Details of the similarities for the
dataset with 2000 documents and 5 different second dataset with 2000 documents and 5

groups. different groups.

Groups M1 M2 M3 M4 M5 Groups M1 M2 M3 M4 M5
M1 53% 0% 0% 0% 0% M1 54% 0.01% 0% 0% 0%
M2 0% 54% 0% 0% 0% M2 0.01% 55% 0% 0% 0%
M3 0% 0% 54% 0% 0% M3 0% 0% 53% 0% 0%
M4 0% 0% 0% 4% 0% M4 0% 0% 0% 54% 0.01%
M5 0% 0% 0% 0% 55% M5 0% 0% 0% 0.01% 54%
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Table III. Details of the similarities for the Table IV. Details of the similarities for the
third dataset with 2000 documents and 5 fourth dataset with 2000 documents and 5

different groups (400 documents per group). different groups (400 documents per group).
Groups M1 M2 M3 M4 M5 Groups M1 M2 M3 M4 M5
M1 54% 16% 0% 0% 0% M1 54% 30% 0% 0% 0%
M2 16% 54% 0% 0% 0% M2 30% 54% 0% 0% 0%
M3 0% 0% 53% 0% 0% M3 0% 0% 55% 0% 0%
M4 0% 0% 0% 53% 15% M4 0% 0% 0% 54% 30%
M5 0% 0% 0% 15% 53% M5 0% 0% 0% 3% 54%
Table V. details of the similarities for the Table VI. Details of the similarities for tl
fifth dataset with 2000 documents and 5 sixth dataset with 2000 documents and
different groups (400 documents per group). different groups (400 documents per group)
Groups M1 M2 M3 M4 M5 Groups M1 M2 M3 M4 M5
M1 53% 42% 0% 0% 0% Mi 93% 0% 0% 0% 0%
M2 42% 54% 0% 0% 0% M2 0% 92% 0% 0% 0%
M3 0% 0% 54% 0% 0% M3 0% 0% 92% 0% 0%
M4 0% 0% 0% 54% 43% M4 0% 0% 0% 92% 0%
M5 0% 0% 0% 43% 54% M5 0% 0% 0% 0% 92%

Table VII. Details of the similarities for the dataset
used for 3d Visualization with 1000 documents and 5
different groups (200 Documents per group).

Groups M1 M2 M3 M4 M5
M1 54% 0% 0% 0% 0%
M2 0% 53% 0% 0% 0%
M3 0% 0% 53% 0% 0%
M4 0% 0% 0% 53% 0%
M5 0% 0% 0% 0% 53%

Our proposed algorithm is a multidimensional data visualization in which data can be
converted into a 3-dimensional environment instead of 2 dimensional. To illustrate the
usefulness of our algorithm we have created another dataset which has 1000 random created
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documents with five different groups with no similarities between different groups. The detail
of this dataset is shown in Table VI, and We use them for 3D visualization.

B. BBC Datasets

In this work we use two different sets of documents that have been collected from the website
of the BBC. The first set consists of 2225 documents from BBC News published in the period
2004-2005 and covering stories in five different topical areas: (business, entertainment,
politics, sport and tech). The documents are distributed as follows. Business has 510
documents, entertainment has 386 documents, politics has 417 documents, sport has 511
documents and tech has 401 documents. The second set consists of 737 documents from
BBC Sport corresponding to sports news articles from 2004-2005 in five topical areas:
(athletics, cricket, football, rugby and tennis). Athletics has 101 documents, cricket has 124
documents, football has 265 documents, rugby has 147 documents and tennis has 100
documents [3].

C.Data Set Preparation

To prepare the aforementioned datasets (Constructed Assessment Datasets and BBC
Datasets), one needs to create the dissimilarity matrix which shows the relations between
each pair of documents. To do that the document term-frequency matrix is required to be
generated. The term-frequency originally comes from the study by Sprck Jones [4] which was
named as term specificity and later on has become known as Inverse Document Frequency,
or IDF [5]. IDF is based on the number of documents in the collection of documents (corpus)
being searched which contain (or are indexed by) the term. The concept was that a term which
occurs in many documents should not be a good discriminator to rely on, and should be given
less weight than one which occurs in a few documents. The documents are represented using
the vector-space model. In the vector-space model each document d is considered to be a
vector in the term-space. In its simplest form, each document is represented as document
term-frequency DTF = {TF, X IDF,,TF, X IDF,,...,TE, x IDE,} D,TF; is the frequency of the
" term in the document and IDF is weighted based on its inverse document frequency in the

corpus which is obtained by % where N is the number of documents in the corpus and DF;
(document frequency) is the number of documents that contain the it term [6]. The weighting
schemes class is known in general as TF.IDF, which involves multiplying the IDF measure
(possibly one of a number of variants) by a TF measure (again possibly one of a number of

variants, not just the raw count). This has proved an extraordinarily efficient method.

Creating Dissimilarity (Distance) Matrix: The data obtained from (Constructed Assessment
Datasets and BBC Datasets) are now in the form of vector-space model (term-space) which is
not ready yet for visualization. As has been mentioned previously, the dissimilarity between
each pair of documents needs to be calculated as a distance matrix for the proposed
visualization approach as well as MDS. The commonly used measured method for
dissimilarity between two documents d; and d; is cosine distance matrix in equation 1.
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didj
d,)) =—~1 1
(di) la:lIxlld;l| (1)
Where ”.” denotes the dot-product of the two vectors. The distance matrix of the term

document matrix TDF will be produced using the formula above.

3. The proposed visualization approach
A. Overview

The input for this proposed visualization method (MVFD) is a nxn distance matrix which is
for n entities. MVFD uses the idea of the class of force-directed graph drawing algorithms [7].
The main idea of force-directed algorithms is based on two opposite physical forces (repulsion
and attraction) between all pairs of vertices. If a pair of vertices is adjacent, then repulsion
and attraction forces are applied and if they are not adjacent then only repulsion force is
applied. The proposed algorithm in this work is inspired by the class of force-directed
algorithms but with only one type of force: the repulsion force. Repulsion force is nothing but
the weighted dissimilarity between each pair of vertices. And all vertices are considered as
non-adjacent pairs. The goal is to move the vertices starting from a selected initial placement
over several iterations until their relative distances from each other become as close as their
dissimilarities. The number of required iterations is O(n) whereas n is the number of
documents (vertices). One of the main differences between the proposed algorithm and the
other force-directed algorithms is that in our proposed algorithm forces are not based on the
physical distance between the vertices at the time but it is according to their dissimilarities.
To have this feature (fixed forces over all the time steps) one can easily re-scale the
dissimilarities in order to emphasize on more similar vertices (smaller dissimilarity) to place
them closer to each other than less similar vertices. Our proposed algorithm uses this feature
and powers all dissimilarities by a relatively big index at the beginning and linearly reduces
the index until it becomes 1. To do this, we guarantee that more similar data (smaller
dissimilarities) become non-linearly smaller than less similar data (bigger dissimilarities) so
they are initially being placed closer to each other. As the algorithm progresses, the
dissimilarities get closer to their real value and find their real placement. This can be done by
having an index parameter on dissimilarities and making dissimilarities powered by that
index. To do this, bigger forces (dissimilarities) become exponentially (non-linearly) bigger
than smaller forces (dissimilarities). Figure 1 shows two visualizations for the same data by
MVEFD Figure 1 (A) and MDS Figure 1 (B). The data which is used in Figure 1 is an assessment
data which contains 2000 vertices and 4 different groups A, B, C, D in which the similarity
between each pair of vertices is generated randomly with different probabilities for pairs inside
and outside of each group; the algorithm 2 shows the corresponding pseudo code. As it is
shown in algorithm 2, the average dissimilarities between each two vertices from two different
groups is two times bigger than the average dissimilarities between each two vertices from the
same group. Data visualization should be able to imply this feature in the visual
representation by placing vertices on appropriate locations. The density in each group in
Figure 1 (B) is higher than the density in Figure 1 (A), also the physical distance between
different groups in Figure 1 (B) is larger than the physical distance between different groups
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in Figure 1 (A). By looking at Figure 1 (B) one can say that the dissimilarities between different
groups are much higher than dissimilarities between vertices in a same group. Although this
in contrast with Figure 1 (A) which shows more reasonable distances between each two
different groups compared with the density of the vertices in each group, according to the
Algorithm 2.

Algorithm 2. Creating assessment data
fori=0tondo
forj=0tondo
ificA) & (jEA) then
distij = random-value € [0-1]
elseif (i € B) & (j € B) then
distij = random-value € [0—-1]
elseif i€ C)& (j€C)then
distij = random-value € [0—-1]
elseif i€ D) & (j € D) then
distij= random-value € [0-1]
else
distij= random-value € [0-2]

end if
end for
end for

Figure 1. Figure A shows the result of visualization by MVFD and
Figure B shows the result by MDS.

B. Algorithm

The time complexity of the algorithm is linear, and the number of required iterations is usually less than a third
of the number of vertices. This visualization method, unlike similar methods such as MDS, starts from an initial
vertex placement and moves vertices in order to finally accommodate them in a way so as to have a similar
physical distance relative to their dissimilarity between each pair of vertices. This process is happening over a
certain number of iterations. This approach has been inspired by the famous class of force directed methods
which starts from an initial vertex placement and moves vertices until they are accommodated according to their
topology [8]. Most of the force-directed algorithms start with a random initial vertex placement in which the final
layout sometimes is influenced by the random initial placement which in turn might result in local-minima. There
are a few works on using smart initial vertex placements instead of random initial placement by evolutionary
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algorithms [9], [10], [11] and [12]. However evolutionary algorithms come up with reasonable results although
they are not fast enough for a very large dataset e.g. over 1000 vertices. To reduce the chance of local minima in
our proposed algorithm, we have used a method to place vertices gradually starting from the most centric one
over a few initial iterations until all vertices have been added. To do this the most centric vertex which has the
minimum summation dissimilarities with all other vertices is found and is placed at the center of the screen, then
over a several iterations (levels) a few of the closest vertices are added on a circle around the most centric vertex
with increasing radius until all vertices are added. After each level and adding a few new vertices, a few force-
directed iterations (see algorithm 3) are performed in order to refine the positions of newly added vertices. The
overall proposed algorithm is straightforward to implement. The algorithm 3 shows the pseudo-code of our
proposed algorithm which contains the part for initial vertex placement as well. As it is shown in algorithm 3,
unlike most of the force-directed algorithms, in this algorithm the placement of vertices at each time step is not
accumulated by placements from previous iteration and it does not remember the placement of the vertices
from previous iterations. In the next sections the experimental results by MVFD and MDS will be discussed in
detail.

4. VISUAL RESULTS
In this section the visual results of our proposed algorithm for each single dataset are presented and they will be

compared and contrasted with MDS. The discussed data in the section 2-A is visualized using our proposed
algorithm MVFD and MDS. Six different assessment corpora have been created randomly with certain similarities
between documents, see Tables I-ll-lll-IV-V-VI. The dissimilarity matrix is generated according to the Cosine
distance matrix that is the maximum dissimilarity is 1 and the minimum is 0. Figure 2 shows 12 different
visualizations for six different datasets. The Figures 2(a) and 2(b) are corresponding to the dataset in Table | by
MDS and MVFD respectively, the Figures 2(c) and 2(d) are corresponding to the dataset in Table Il by MDS and
MVFD respectively, the Figures 2(e) and 2(f) are corresponding to the dataset in Table Il by MDS and MVFD
respectively, the Figures 2(g) and 2(h) are corresponding to the dataset in Table IV by MDS and MVFD respectively,
the Figures 2(i) and 2(j) are corresponding to the dataset in Table V by MDS and MVFD respectively and the
Figures 2(k) and 2(l) are corresponding to the dataset in Table VI by MDS and MVFD respectively. The first pair of
Figures 2(a) and 2(b) according to their similarity table | has no similarity between two groups 1 and 3 nor does
it have any other similarities between other groups of documents. In the MDS projection, Figure 2(a), the two
groups 1 and 3 are placed very close to each other; however, in the MVFD visualization, Figure 2(b), non-similar
groups are placed fairly far from each other with almost the same distances from each other. Also, the density
among each single group in Figure 2(a) looks a bit high and shows a specific shape (a thin bar) for most groups,
while in MVFD 2(b) this is different for each group. Figure 2(c) shows very small dissimilarities between groups 4
and 5 and fairly small dissimilarities between groups 1 and 2 which implies that two groups 4 and 5 are supposed
to be very similar however.

Algorithm 3 Interactive Multidimensional Data Projection Algorithm

Declare an empty Visited list.

Declare the Index parameter (J).

Initiate (k) at vn.

Find the most centric vertex vc.

Find the min and max in dissimilarity matrix.
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max—min
(vl
Add vc into Visited list.
Accommodate vc at the center.
Initiate Radius at the min.
Initiate the number of Iteration.
Initiate Counter at O.
while Counter < Iteration do
for each v € V do
if vi #vc & distic < Radisu & vi € Visited then
place vi on a circle centered at vecaccording to Radius.
Add vi into Visited list.
end if
end for
for each v € Vdo
Initiate X. force at O.
Initiate Y. force at O.
Initiate Z. force at 0. /if 3D
for each u € V do
if vi # uj & vi € Visited & u; € Visited then
d = [lvi.pos-uj.pos/
cos(0) = (vi.x-uj.x)/d
sin(0) = (vi.y-uiy)/d
cosz(0) = (vi.z-uj.z)/d  [/*if 3D */
I = (k+1- Counter * (k / Iteration ))
X. force = X. force + dist(vi,uj)! x cos(6)
Y. force =Y. force + dist(vi,uj)! x sin(6)
Z. force = Z. force + dist(vi,uj)l x cosz(0) /* if 3D */
end if
end for
vi.X.pos = X force.
vi.Y.pos = Y.force.
vi.Z.pos = Z.force. /*if 3D */
end for
Counter++
Radisu = Radisu + step
end while

Initiate step =

However, according to Table II, the similarity between groups 4 and 5 is only 0.01% which is
even less than 1% and 5300 times smaller than the similarity among the documents inside
of group 4 or 5. There is a different situation in Figure 2(d): the physical distances between
groups 4 and S are kept fairly reasonable according to Table II. Figures 2(e) and 2(g) show the
similarities and almost full overlapping for two groups, 4 and 5, which implies a high-rate Fig.
3. Data from Tables I and II by Sammon’s projection. (a) (b) of similarity between that pair of
groups. According to Table III and IV, there are 16% and 30% similarities between that pair
of groups, but they are still lower than the similarities among documents in group 4 or 2; this
is also true for the other pairs (groups 1 and 2). On the other hand, in Figures 2(f) and 2(h),
the physical distances between groups 1 and 2 and groups 4 and S are getting closer and
closer from Figure 2(e) to the Figure 2(h); according to their similarities in Table III and IV
their similarities are also getting higher from 16% in Table III to 30% in Table IV. Figure 2(i)
shows almost the same results as in Figures 2(e) and 2(g) while there are different similarities
between groups according to Tables III, IV and V. Figure 2(j) shows even closer physical
distance for two pairs of groups (1 and 2) (4 and 5) and they are closer compared to the
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physical distances in Figures 2(f) and 2(h). Another experiment has been done with a corpus
with 5 different groups and no similarities between any pairs of groups but a higher rate of
similarities between documents among each group compared with the corpus in Table I
Figure 2(1) shows more dense individual groups than Figure 2(a) which according to the Tables
I and VI the similarity rate among documents in each individual group increases from roughly
54% to 92%. In Figure 2(l) more dense groups are shown compared with Figure 2(a) which
was expected according to the Tables I, VI. Strangely, groups 5 and 3 are placed so close to
each other even though according to the Table VI they have no 0% similarity. This is also true
for groups 5 and 2. The data from Tables I and II have been visualized using Sammon’s
projection [2] and are shown in Figures 4(a) and 4(b) as it is illustrated in Figures 4(a) and
4(b), the Sammon’s projection is having similar pattern as MDS has however in MDS groups

Figure 2. Six different datasets by MDS and MVFD. (a) and (b) are data from Table I by MDS
and MVFD respectively, (c) and (d) are data from Table II by MDS and MVFD respectively, (e)
and (f) are data from Table III by MDS and MVFD respectively, (g) and (h) are d

are shown denser than Sammon’s projection. To show the results of 3D visualization we had
to take several snapshots with different angles in order to imply the 3D visualization. The 3D
visualization also has been done with MDS. Figure 4(c) shows several snapshots of 3D
visualization of the data represented in Table VII by our proposed algorithm. The same data
has been visualized in 3D by MDS, Figure 4(d) shows the results in Table VII by MDS in 3D.
Their corresponding visualizations in 2D are shown in Figure 5(a) and 5(b) by MVFD and MDS
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respectively. Figure 4 (c) shows, our 3D visualization illustrates the relations between data
as well as its 2D visualization in Figure 5(a). The exploited Secondary Dataset in this work

(a) (b)
Figure 3. Data from Tables I and II by Sammon’s projection

contains two different corpus, BBC news and BBC sport [3]. Figure IV shows the visual result
of BBC news by MVFD and Figure 6(b) shows the result for the same dataset by MDS. BBC
news contains five different types of news (business, entertainment, politics, sport and tech)
and there are a total of 2225 documents; the different groups of news have been known in
advance, so we have used different colors for each group so that it is clear which vertex
belongs to which group of news. To do this one can find the similarities between different
groups if there is any. Another experiment has been done on another corpus which is about
BBC Sport news. There are also five different types of sports news (athletics, cricket, football,
rugby and tennis) which contains 737 documents in total. Figure IV shows the visualization
of BBC Sport news by MVFD and Figure 7(b) shows the visualization of the same data by
MDS. The different groups of news have been colored differently as the groups were known in
advance. The most distinguished difference between MFDV and MDS in Figures IV and 6(b)
and also Figures IV and 7(b) is that MVFD tends to bring all vertices into a regular (most of
the time circular) area as long as keeping the relations between vertices (documents) fairly
close to the dissimilarity matrix. In Figure 6(b) the news for Tech is colored by Cyan and it is
almost in the center of the visualization and has similarities with other four news types. The
same thing happens in Figure IV in which Tech is almost placed in the center of visualization
and is shared with other four groups, moreover MVFD has less vertex overlapping than MDS.
In Figure 7(b) (cyan) Tennis news has similarities with (red) Athletics and has less similarity
with (green) Cricket, while the same interpretation is happening in Figure IV with less vertex
overlapping. The closeness between two groups of green and pink in MDS 7(b) has been
preserved in MVFD IV as well. As has been mentioned earlier, the MVFD tends to visualize
data inside a more regular (circular) area while preserving the data relationships fairly
acceptably and utilizes the visualized area more efficiently.
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(a) (b)

Figure 4. Data from Tables VII in 2D. The Figure (a) shows 2D visualization
by MVFD and Figure (b) shows 2D visualization by MDS.

() (b)

Figure 5. Data from Tables VII in 2D. The Figure (a) shows 2D visualization by MVFD
and Figure (b) shows 2D visualization by MDS.

5. CONCLUSION
We have presented a visualization method for any kind of relational data which can be

converted into a dissimilarity matrix using the idea of force-directed algorithms. The
dissimilarities between any pair of vertices (a vertex can be a document) is considered as a
force and they pull or push each other over several iterations until the physical distances
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between pairs are getting closer to their dissimilarities. Our proposed algorithm has a very
similar running time to MDS however for smaller data, usually less than 200 vertices, MDS
has a better running time but for bigger data our proposed algorithm shows a better running
time. Our results for the first type of datasets Constructed Assessment Datasets 2-A
demonstrates that MDS emphasis too much on vertices with smaller similarities which
sometimes misleads the conclusion. For instance, the similarity between two different groups
(4 and 5) in Figures 2(c) (0.01% similarity) is different from the similarity between the same
groups in Figure 2(e) (15% similarity). However, the visual results in those two Figures 2(c)
and 2(e) are almost the same and both groups overlap each other. This implies a very high
similarity between those two groups. It is in contrast with their real similarities in Tables II
and III. This situation is different in our visualization for the same groups in Figures 2(d) and
2(f). According to that, the high degree of visual overlapping in MDS is not a reliable sign to
indicate very similar groups e.g. Athletics and tennis in Figure 7(b). Our proposed algorithm
is expendable to 3D visualization by slightly modifying the algorithm. Our results on 3D
visualization have shown that for big data such as large documents (detail in Table VII) all
five groups spread with reasonable distance from each other in the 3D environment, see
Figure 4(c). In contrast, 3D visualization for the same data by MDS has shown two groups
very close to each other, see Figure 4(d).
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Abstract: Network applications demand quality of service for quality enhancement in order to increase user
satisfaction. Queuing disciplines like first-in first-out (FIFO) queuing, priority queuing (PQ), weighted-fair queuing
(WFQ), and weighted round robin (WRR) are more prominently deployed in network applications. The paper aims
to analyze the quality of service parameters for various real time applications such as File transfer protocol(FTP),
Voice over IP (VOIP), and video in order to optimize the use of available network resources. The network QoS is
compared using different QoS parameters such as end-to-end delay, jitter, traffic sent, and traffic received. This
comparison was carried out based on various queuing disciplines. These include FIFO, PQ, WFQ, WRR, and DRR.
OPNET simulation tool was used for network configuration, assessment, and evaluation of network quality of
service.

Keywords: FIFO, PQ, WFQ, WRR, DRR, OPNET

1. Introduction

As the multimedia applications are growing rapidly nowadays, the need to maintain a
standard Quality of service(QoS) for services like surfing webs, downloading movies, and FTP
is also rising. As an example voice and video services requires low delay and high bandwidth
to maintain the QoS while database, email and FTP can be tolerable with delay but restricted
with packet loss [1]. Several queuing disciplines have been introduced to improve the QoS for
networked multimedia applications. These include First In First Out (FIFO) queuing
mechanism, Priority Queuing (PQ), Weighted Round Robin (WRR) queuing mechanism, and
Weighted Fair Queuing (WFQ). To evaluate the performance of queuing mechanisms, a
number of simulation tools were used. OPNET simulation is one of the available tools which
has a wide-ranging library and network models. It includes GUI interface and create a real
life simulation. In this paper, we illustrate the behavior of the network and measure various
QoS parameters for various applications such as FTP, VoIP, and video under different queuing
mechanism. This paper is organized as follows: section 2 presents an overview on various
queuing discipline. Section 3 deals with design and performance evaluation. Simulation
results and analysis of various QoS parameters using OPNET are discussed in Section 4.
Section 5 concludes the study based on the results obtained throughout simulation.

2. Queuing Theory
2.1 First In First Out (FIFO)

In network communication, First In First Out queuing refers to a method of managing network
traffic where the packets that arrive first at a network device, such as a router or switch, are
processed and forwarded first. This ensures that there is no delay in the transmission of data
packets and that the packets are delivered in the order in which they were sent. FIFO queuing
is commonly used in network devices to manage traffic and prevent congestion by prioritizing
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the processing of packets based on their arrival time. The advantages of FIFO are: Fairness
where packets are processed in the order in which they were received, FIFO queuing is also a
simple mechanism because it does not require any complex configurations. The disadvantages
of FIFO are: No prioritization since FIFO queuing does not prioritize packets based on their
importance, and Inefficient use of resources as FIFO queuing may not make efficient use of
network resources [2]. Figure (1) shows FIFO queuing mechanisms.
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Row1 [ |3 |
Row 2 I I 2] }._. \

s

Row 3 ] [E}] l—" = FIFO Queue
wa———1| | R
Row 6 l }_’ )

Row 7 ( I 3| l—’

Row8 | - //

Figure (1): FIFO queuing mechanisms.
2.2 Priority Queuing (PQ)

Priority Queuing (PQ) is a method of managing network traffic that prioritizes packets based
on their importance. In PQ, packets are classified into different priority levels, and each level
is assigned a specific amount of bandwidth. The highest priority packets are transmitted first,
followed by the lower priority packets. The advantages of PQ are: Prioritization because PQ
ensures that critical applications are transmitted prior to classical applications. Efficient use
of resources is also an advantage since PQ makes efficient use of network resources by
allocating bandwidth based on the priority level of each packet. The disadvantages of PQ are:
Complexity because PQ is more complex than FIFO queuing and requires more configuration
and management. Unfairness, PQ can lead to unfairness if one priority level is allocated too
much bandwidth, leading to delays in the transmission of lower priority packets [2]-[3]. Figure

(2) shows PQ queuing mechanisms.
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Figure (2): PQ queuing mechanisms.
2.3 Weighted Round Robin (WRR)

Weighted Round Robin (WRR) is a scheduling algorithm that is an extension of the RR
algorithm. In WRR, packets are assigned different weights based on their priority or
importance, and the packets with higher weights are transmitted first. The advantages of WRR
are: Efficient resource utilization where WRR ensures that packets with higher priority or
importance are transmitted first, which leads to more efficient use of network resources.
Reduce congestion by prioritizing high-priority packets considered to be another advantage
since WRR can reduce congestion and delays in the transmission of important data. The
disadvantages of are: Increased latency because packets with lower weights are transmitted
after packets with higher weights, which leads to increase latency for low-priority traffic, and
Risk of starvation if the weights of some packets are set too low, they may never be

transmitted, leading to starvation [4]. Figure (3) shows WRR queuing mechanisms.

Q1 Weight: S
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Figure (3): WRR queuing mechanisms.
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2.4 Deficit Round Robin (DRR)

Deficit Round Robin (DRR) is a scheduling mechanism that assigns a deficit counter to each
flow and processes packets in a round-robin fashion. The deficit counter is decremented for
each packet processed, and when it reaches zero, the next flow is selected. The advantages of
DRR are: Fairness, DRR ensures fairness among flows by assigning a deficit counter to each
flow and processing packets in a round-robin fashion, Low complexity, DRR is less complex
than other scheduling algorithms, which makes it easier to be implemented and managed.
The disadvantages of DRR are: Inefficient use of bandwidth, DRR may not efficiently utilize
available bandwidth, as some flows may have leftover deficit after their packets are processed,
Vulnerability to DoS attacks, DRR is vulnerable to Denial of Service (DoS) attacks, as an
attacker can send a large number of small packets to exhaust the deficit counters of legitimate
flows and prevent them from transmitting data [1]|[4]. Figure (4) shows DRR queuing

mechanisms.

Round Robin Round Robin
Pointar Pointer

Deficit Deficit
Packet sent
Counter Counter

Balance

=]
=]

Figure (4): DRR queuing mechanisms.

2.5 Weighted Fair Queuing (WFQ)

Weighted Fair Queuing (WFQ) is a scheduling algorithm that assigns weights to packets based
on their priority and then processes them in a way based on the packet size to ensures fairness
and bandwidth allocation. The advantages of WFQ are: Fairness, WFQ ensures that each flow
gets its fair share of bandwidth, which prevents any single flow from hogging the network.
Another advantage is Customization, WFQ allows for customization of packet weights, which
enables network administrators to prioritize traffic based on specific needs. The disadvantages

of WFQ are: Complexity WFQ is more complex than other scheduling algorithms, which makes
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it harder to implement and manage, Overhead, WFQ requires additional processing overhead
to calculate and assign weights to packets, which can impact network performance [1-4].

Figure (5) shows WFQ queuing mechanisms.
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Figure (5): WFQ queuing mechanisms.

3. Design and Performance Evaluation

3.1 OPNET Overview

Optimized Network Engineering Tool OPNET is a software suite for modeling, simulating, and
analyzing communication networks and systems. It provides a graphical user interface for
creating network models, configuring network components, and running simulations to
evaluate network performance. OPNET includes a range of modules for simulating different
types of networks, such as wireless networks, wired networks, and satellite networks. It also
includes tools for analyzing simulation results and generating reports. OPNET is commonly
used in academic research and industry to design and optimize network architectures and
protocols [5]. In this study, OPNET is used to simulate different network scenarios based on

various queuing mechanisms.

3.2 Simulation Procedure

To evaluate Network QoS under various queuing disciplines, an OPNET was used to carry out
a simulation of various queuing mechanisms. a network scenario was designed as shown in
Figure (6) using OPNET modeler academic edition 14.5. The scenario includes routers,

Ethernet work stations and separate servers for each traffic type. Several applications were
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deployed in this scenario. These includes FTP, videoconferencing, and VoIP. These
applications were configured using application definition, and profile definition. Several
queuing mechanisms were configured between the two edge routers. These include FIFO, PQ,
WRR, DRR, and WFQ. The aforementioned scenario was duplicated each time to deploy

different queuing mechanism.

50

VolIP West m | APPL_ | | 1P qos | VoIP East
Iz;a.;'\ %—2 GRS
priicaion hiehie ‘Artribute
icat i

Figure (6): Network Scenario.

3.3 Network QoS Parameters

In this study, the performance of various queuing disciplines is evaluated by taking into

account the following QoS parameters [0]:

1. Traffic dropped: It refers to the number of IP packets dropped when the queue gets filled
up or the number of hops gets exceeds the limit.
2. End-to-end delay: This refers to the time taken or by the packet during transmission from

source to destination. The queue condition influences this factor.

3. Packet Delay Variation: This can be referred to as packet jitter. It is the variation in arrival

time of voice packets.

4. Traffic received: The number of packets (Bytes) delivered or received successfully by the

destination.

S. Traffic sent: The number of packets (Bytes) transmitted by its source.
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6. Mean Option Score (MOS) Value: This is a measurement for quality of VoIP recommended
by ITU-T which ranges from 1 to 5 where 1 represents bad quality, 2 represents poor
quality, 3 represents fair quality, 4 represents good quality, and 5 represents excellent

quality.

4. Results and discussion

In this section, the obtained results from OPNET simulated scenarios were analyzed. The
following subsections illustrate the related network QoS parameters for FTP, Video, and VolP

traffic under various queuing mechanisms (FIFO, PQ, WFQ, WRR, and DRR).

4.1 Analysis of FTP traffic

The FTP traffic are sensitive to network QoS parameter (traffic dropped) but can be tolerate to
other QoS parameters such as end-to-end delay, and delay variation. Figure (7) shows the
number of packet dropped during the simulation under various queuing mechanisms. It is
clearly shown from the figure how FTP traffic experiences a high drop in case of FIFO while
the traffic drop in case of DRR, WRR, and WFQ had the minimum values. This is because that
FIFO does not differentiate traffic based on their QoS requirements while DRR, WRR, and
WFQ do.
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Figure (7): FTP Traffic Dropped.
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4.2 Analysis of Video traffic

Network QoS parameters such as traffic sent, traffic received, and End-to-End Daley are
critical QoS parameters for Video traffic. Figure (8a), and (8b) show the No. of packet sent,
and No. of packet received of video traffic under different queuing mechanisms (FIFO, PQ,
WRR, DRR, and WFQ). Figures show high drop in case of FIFO while the traffic drop in case
of PQ, DRR, WRR, and WFQ had the least values.
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Figure 8 (a) Figure 8 (b)
Figure (8): (a) Video Traffic Sent. (b) Video Traffic Received.

Figure (9) shows a sharp drop of end-to-end delay for video traffic in case of (PQ, WRR, DRR,
and WFQ). This is because video traffic is treated as high priority traffic while in case of FIFO,
video traffic is treated as same as other traffic. Results show that delay of video traffic in case

of implementing FIFO remains constant.
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Figure (9): End-to-End delay for Video Traffic
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4.3 Analysis of VoIP traffic

Network QoS parameters such as traffic sent, traffic received, and Daley variation are critical
QoS parameters for VoIP traffic. Figure (10a), and (10b) show the No. of packet sent, and No.
of packet received of VoIP traffic under different queuing mechanisms (FIFO, PQ, WRR, DRR,
and WFQ). Figures show high drop in case of FIFO while the traffic drop in case of PQ, DRR,
WRR, and WFQ had the least values. This is because VoIP was treated as high priority traffic
in case of (PQ, WRR, DRR, and WFQ) whereas in case of FIFO, VoIP was treated as same as
other traffic.

W D DVFRLES A W Gl DR DES
s s,
0 Guetirg PG-OES-1 nam-mmm
I Qg WL LEE 4 0 Guemng WO DES-A

17.0m

15,0m —— — - -
i v !
1300
110m

6000

A0
4000
107
10

n0s s d4mls  dndk Smls  Smds fnGs  Omdl dmos feds ani: ands dnde s 40 dede  cnls el
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Figure (10): (a) Voice Traffic Sent. (b) Voice Traffic Received.

Figure (11) shows that delay variation for VoIP traffic in case of (PQ, WRR, DRR, and WFQ)
had the minimum values compared with the delay variation for VoIP traffic in case of FIFO.
This is because video traffic is treated as high priority traffic while in case of FIFO, video traffic

is treated as same as other traffic.
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Figure (11): Delay variation for Voice Traffic
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5. Conclusion

In this study, quality of service parameters of multimedia and classical applications were
assessed and evaluated under various queuing mechanisms. The OPNET simulation tool was
used for network configuration, assessment, and evaluation of network quality of service.
Several QoS parameters were used to QoS evaluation such as packet drop, delay, jitter, traffic
sent, and traffic received. Results show that FIFO treated traffic in fairness manner
irrespective of their sensitivity to QoS parameters whereas PQ, WRR, DRR, and WFQ treated
traffic according to a given priority. Results show that WFQ provided best results because it
priorities the traffic according to their QoS requirements. Whereas PQ, DRR, and WRR gives
premium service to highest priority traffic but in starvation of lowest priority traffic. It can be
concluded that the WFQ provides better prioritization although it is considered to be the most

complex queuing algorithm.
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Abstract: This paper interdiuces the design of a proportional- integral- differential (PID) controller for position
control system using the Ziegler-Nichols Method.

The paper focuses on a complete presentation of the mathematical model for the a proportional- integral-
differential controller (PID control), and a presentation of the scientific steps followed by the design theory
Ziegler-Nichols Method, then the practical application of the theory using the mathematical model for a laser
manipulator that uses a constant current motor Laser Manipulator Control System, where the laser can be
used to drill Hip socket to insert the artificial hip joint appropriately. The use of laser in surgery requires high
accuracy in responding to location and speed, and this is what a proportional-differential-integral controller
works on.

The design steps using the Ziegler-Nichols Method are summarized in calculating the forward path gain Kp
using Routh's theory, equating the forward path gain coefficient Kp with the factor Kcr, and replacing the sums
Kcr with the characteristic equation to obtain Pcr, and through the table estimating the Nicklaus-Ziegler
theory, we calculate The three control factors are proportional - differential - integral, Tp, Ti and Td, which
determine the response of the system that was designed. MATLAB was used to simulate the design of the
control system.

Keywords: PID, MATLAB

1. Introduction

It is interesting to note that more than half of the industrial controllers in use today utilize
PID control schemes. Analog PID controllers are mostly hydraulic. pneumatic, electric, and
electronic types or their combinations Currently, many of these are transformed into digital
forms through the use of microprocessors Because most PID controllers are adjusted on
site, many different types of tuning rules have been proposed in the literature. Using these
tuning rules delicate and fine tuning of PID controllers can be made on site. Also,
automatic tuning methods have been developed and some of the PID controllers may
possess on-line automatic tuning capabilities [1,7].

The paper is organized as follows: control low of continues PID controller in section 1.1, in
section 2.1.2 Ziegler - Nichols rules for tuning PID controllers, section 2.2.3 second method
for Ziegler - Nichols rules, section 3. Simulation and Results and section 3.1 Case study
of Laser Manipulator Control System.

2. Design of continues PID controller
2.1 Control low of continues PID controller
The Proportional-Integral-Derivative (PID controller) is often referred to as a ‘three-term’
controller. It is currently one of the most frequently used controllers in the process
industry. In a PID controller the control variable is generated form a term proportional to
the error, a term which is the integral of the error, and a term which is the derivative of
the error [1]. The effect of these parameters can be stand briefly as follows:
a. Proportional: the error is multiplied by a gain Kp. A very high gain may cause
instability, and a very low gain may cause the system to drift away.
b. Integral: the integral of the error is taken and multiplied by a gain K; . The gain can
be adjusted to drive the error to zero in the required time. A too high gain may cause
oscillations and a too low gain may result in a sluggish response [2,1]
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c. Derivative: The derivative of the error is multiplied by a gain K, Again, if the gain
is too high the system may oscillate and if the gain is too low the response may be
sluggish|2,0].

Figure (1.1) show the block diagram of the classical continuous-time PID controller. Tuning
the controller involves adjusting the parameters Kp, K, and K;, in order to obtain a
satisfactory response.
The input-output relationship of PID controller can be expressed as:
t
u(t) = Kp [e(t) + l f e(t)dt + Tp de(t)] (1.1
T J, dt

Where u(t) is the output from the controller and e(t) = r(t) —y(t), in which r(t) is desired set-
point (reference input ) and y(t) is the plant output.

TI and TD are known as the integral and derivative action time, respectively. Notice that
equation (1.1) is written as:

t de(t)
u(t) = Kp e(t)+K,f e(t)dt + K T (1.2)
0

Where:

Figure{ 1.1 ) Countinuos-Time PID Control

=T
Taking the Laplace transform of equation (1.1), we can write the transfer function of a
continuous-time PID as:

KI and KD = KPTD (13)

K

To implement the PID controller using a digital computer we have to convert equation (1.1)
from a continuous to a discrete representation. This form of the PID controller is known
as the velocity PID controller.

2.2 Three-Term (PID) Controllers
One form of controller widely used in industrial process control is called a three-term, or
PID controller. This controller has a transfer function

K
Ge(s) = K, +?I+KDS (1.5)
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The controller provides a proportional term, an integration term, and a derivative term [4,
10].The equation for the output in the time domain is

de(t)

u(t) = Kpe(t) + K; [ e(t) dt + Kp —

(1.6)

The three-mode controller is also called a PID controller because it contains a proportional,
an integral, and a derivative term, Figure (1.1) show the block diagram of the Three-Term
PID controller.

Consider the PID controller the closed-loop trans- fer function is[ 5,7] :

G(S) G:(5)

3. Tuning method of Continues PID controller
3.1 Design of PID Controller used Ziegler-Nichols Method
3.1.1 Introduction to PID control of plants.

Figure (1.2) shows a PID control of a plant. If a mathematical model of the plant can be
derived, then it is possible to apply various design techniques for determining parameters
of the controller that will meet the transient and steady-state specifications of the closed-
loop system. However, if the plant is so complicated that its mathematical model cannot
be easily obtained, then analytical approach to the design of a PID controller is not

possible. Then we must resort to experimental approaches to the tuning of PID controllers
[4].

—.-@—.—x,,mrlrr,ﬂ o Plani -

Figure (1.2) PID control of a plant.

The process of selecting the controller parameters to meet given performance specifications
is known as controller tuning. Ziegler and Nichols suggested rules for tuning PID
controllers (meaning to set values Kp, Ti and Tq4) based on experimental step responses or
based on the value of K, that results in marginal stability when only the proportional
control action is used. Ziegler-Nichols rules, which are presented in the following, are very
convenient when mathematical models of plants are not known. (These rules can, of
course, be applied to the design of systems with known mathematical models)

3.1.2 Ziegler-Nichols rules for tuning PID controllers

Ziegler and Nichols proposed rules for determining values of the proportional gain Kp,
integral time Ti and derivative time Td based on the transient response
characteristics of a given plant. Such determination of the parameters of PID controllers
or tuning of PID controllers can be made by engineers on site by experiments on the plant.
(Numerous tuning rules for PID controllers have been proposed since the Ziegler-Nichols
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proposal. They are available in the literature. Here, however, we introduce only the Ziegler-
Nichols tuning rules.) There are two methods called Ziegler-Nichols tuning rules. In both
methods, they aimed at obtaining 25% maximum overshoot in step response (see Figure 1.3). this paper will
examine the second theory only.

3.1.3 Second Method for Ziegler-Nichols rules

In the second method, we first set, Ti=o and. Tq=0 Using the proportional control action
only (see Figure 1.4), increase Kp, from O to a critical value K¢, where the output first
exhibits sustained oscillations. (If the output does not exhibit sustained oscillations for
whatever value Kp, may take, then this method does not apply.) Thus, the critical gain Ker
and the corresponding period P.: are experimentally de termined, see Figure 1.5). Ziegler
and Nichols suggested that we set the values of the parameters K, T, and 7 according to
the formula shown in Table (1.1), Second Method [4].

Type of controller K, T; Ty
P 0.5K., o0 0
PI 0.45K. —Po 0

PID 0.6K,, 0.5P,, 0.125P,,

Table 1.1 Ziegler Nichols Tuning Rule Based on Critical Gain K. and Critical Period Pe,

The PID controller tuned by the second method of Ziegler-Nichols rules gives

1
Ge(s) = K, (1 + Tos + Tds> (2.1)
L
= 0.6Kcr (1 +55pes 0.125Pcr) (2.2)
G +55)”
= 0.075KcrPer —2<— (2.3)
S

Thus, the PID controller has a pole at the origin and double zeros at s= - 4/P.
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Ziegler-Nichols tuning rules have been widely used to tune PID controllers in process
control systems where the plant dynamics are not precisely known. Over many years, such
tuning rules proved to be very useful. Ziegler-Nichols tuning rules can, of course, be
applied to plants whose dynamics are known. (If plant dynamics are known, many
analytical and graphical approaches to the design of PID controllers are available, in
addition to Ziegler-Nichols tuning rules)

If the transfer function of the plant is known, a unit-step response may be calculated or
the critical gain K. and critical period P, may be calculated. Then, using those calculated
values, it is possible to determine the parameters K, Ti, and Tq from Table (1.1). However,
the real usefulness of Ziegler-Nichols tuning rules (and other tuning rules) becomes
apparent when the plant dynamics are not known so that no analytical or graphical
approaches to the design of controllers are available.

4. Simulation and Results

4.1 Case study : Laser Manipulator Control System
Laser can be to drill the hip socket for the appropriate insertion of an artificial hip joint.
The use of lasers for surgery requires high accuracy for position and velocity response. Let
us consider the system shown in
Figure (3.1). Which use a DC motor manipulator for the laser [ 5].
We will use the PD controller later in this paper to control the Laser Manipulator Control
System design.
The amplifier gain K must be adjusted so that the steady-state error for a ramp input
r(t)j=At (where A=1 mm/s), is less than or equal to 0.1mm, while a stable response is
maintained.
To obtain the steady-state error required and a good response. We select a motor with a
field time constant T;=0.1s and a motor-plus-load time T>=0.2s. we then have:

KG(s) K

14+KG(s) s(Tys+1D(Tos+1)+K G
K 50K
0.02s34+03s2+s+K s3+ 1552+ 50s + 50K (3-2)
The steady-state error for a ramp. R(s)=A/s?, is :
A A
ess = K"K (3.3)

Since we desire es=0.1 mm (or less ) and A=1 mm. we require K =10 (or greater ).
To ensure a stable system, we obtain the characteristic equation from Equation (3.2) as :

s% + 1552 + 505 + 50K (3.4)
Amplifier Afotor and manipalator
Rit) i)
K 1
1 sms+ D(fs 1) ’.

Figure (3.1)Laser Manipulator Control System
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Establishing the Routh array, we have
s3] 1 50

s?|15 50K

stf by O

s% 50K -

Where:

b 750 — 50K

15
therefore, the system is stable for 0 < K > 15

k =K =15
See Figure (3.2), the critical gain K. and the corresponding period Per are experimentally

determined .

With gain K set equal to K. =15, the characteristic equation becomes

155 + 5% + 505 + 750 = 0
To find the frequency of the sustained oscillation, we substitute s =jo into this

characteristic equation as follows:  (jw)? + 15 (jw)? + 50(jw) + 750 =0

15(50 — w?) + jw(50 — w?) = 0

w?= 50

or w = V50

P _27r_27r_08881
T w W50

Referring to table (1.1) determine K;, Ti and Ta as follows:

Uind-Step Response

Pcr

Ampliude
g

i ' | [ I'|: | I T

SRy | ;'\_ﬁ =TTV
5000 N ) ORGSR o S 0 e e Sy
/ 1a_l 'f \ J;f \k# _ \ / \J

Tme [sac)

Figure (3.2) Sustained Osscillation with Period P
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KP = 06K, =9 (3.5)
T; = 0.5P, = 0.444 (3.6)
T, = 0.125P, = 0.111 (3.7)

1
G = K,A+—+T,
C(S) p( TiS ds)

0.444s + 1 + 0.049284s?
0.444s

=9 (1 + + 0.1115) = 9(

0.444s

S

0.999s2 4+ 95 + 20.27 s2 4+ 9s+ 20.29
= = 0.999 .

The PID controller has a pole at the orgigin at S= -9+j0.2 , S=-9-j0.2 . Ablock diagram of the control system
with the designed PID controller is shown in Figure (3.3) [5].

RO 0.999s2 + Os + 20.27 1 T
A 5 ' 0.025° +0.35°+ 5 >
Figure(3_3)Block diagram ofthe system with PID controller
designed bv use of Ziegler-Nichols tuning rule
The closed-loop transfer function % is given by:
c(s) 49.98s2 + 450s + 1012.5

= 3.8
R(s) s*+4 1553+ 99.98s2 + 450s + 1012.5 (3.8)

Results

The resulting unit-step response curve is shown in Figure (3.4). The unit-step response of
this system can obtained easily with MATLAB. The maximum overshoot in the unit step
response is approximately 60%. The amount of maximum overshoot is excessive. It can be
reduced by fine tuning the controller parameters. The Time Domain is shown in Table(3.1).

Controller Time Domain
Settling Settling
Rise Time Overshoot Peak Peak Time
PID Time Max
0.1274 1.6265 0.8003 60% 0.8 0.3635
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Figure(3 4 ) Unit-step Response Curve with PID Controller

Conclusion
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Abstract: Cancer is a major public health problem in all over the world and including Libya. Over the ten years

hugs advances have been made in the field of relative risk. In this research, relative risk estimation is the focus of
our attention. Relative risk estimation is one of the most important issues in the study of geographical distributions
of disease occurrence or disease mapping. For the case of breast cancer and its application in Libya, there are not
many researches that use statistical methods to estimate the relative risk for disease mapping in Libya. Therefore,
the aim of this study is to estimate the relative risk for breast cancer disease based on the most common statistic
used in disease mapping "Standardized Morbidity Ratio (SMR)" and compare it with summary method during
period from 2015 to 2020. The estimation of relative risk is applied to breast cancer data in Libya which will then
be displayed in a map to represent the high and low risk areas of breast cancer occurrence. This research starts
by providing a review of the SMR method, which we then apply to breast cancer data in Libya. We then make a
comparison of the SMR method and summary method both results are displayed and compared using graphs,
tables and maps. Results of the analysis shows that the SMR method gives a better relative risk estimates
compared with using the summary method. Generally, Although SMR is not the best method to estimate risk; it
can overcome the problems of mapping by using smoothing models. The drawbacks of this model have motivated
many researchers to propose other alternative methods for estimating the relative risk.

Keywords: Breast Cancer, Standardized Morbidity Ration SMR, Disease Mapping, Relative Risk.

1. Introduction

Libya, a North African country, lies along the southern coast of the Mediterranean,
approximately, between the latitudes 180 and 330 North and 90 and 250 East. Its total area
is about 1,759,540 K2m, of which more than 90% desert with population is about 5,922000
(Figure 1).

Globally, cancer is the ever-increasing health problem and most common cause of medical
deaths in the world. In this research, breast cancer was the center of our attention. Breast
cancer is the most common form of malignant cancer in females, contributing to 23% of all
types of cancer (Parkin and Fernandez,2006). In addition, there are huge studies showing
that which cancer accounts for 10-18% of all cancer-related deaths and is the most common
cause of cancer-related death in industrialized countries, and the third in developing
countries [1]-[3].

Figure 1: Libya in the world map
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Breast cancer incidence is on the increase worldwide, but it varies from areas of low incidence
(Japan and other Asian countries, and Latin American and African countries) to areas of high
incidence (US, Western Europe, Northern Europe, and Australia). For example, in the US less
than 0.9 new cases per 1000 women were reported in the 1990s, and more than 1.4 new
cases per 1000 were reported in 2006 [1], [2], [5].

In Arabic countries studies are not comprehensive. In Morocco, the most frequently occurring
cancer in females is uterus cancer (35%) followed by breast cancer (22.3%) [6]. In Egypt,
approximately 35% of all female cancer is breast cancer [4]. In particular, the cancer disease
has spread dangerously in Libya. It is one of the leading causes of death, with nearly 4,000
new cases of cancer occurring in Libya every year [7]. In Libya, breast cancer is the commonest
cancer in females in Libya it contributes to 33% of all female cancer patients, based on the
Sabratha cancer Registry Database Report in 2008 [8]. According to Cancer Office MOH
(2010), the survival rate of breast cancer cases is an important issue to help physicians
improve quality of patient care.

Some studies have reported the survival rate of breast cancer in Libya. For example, there
was a study completed in 2011, the five years survival rate was estimated at 87.6% of patients,
they have compared Libyan's Breast Cancer data with corresponding data from patients from
sub-Saharan Africa (Nigeria) and Europe (Finland) [9]. Evidence suggests a strong gradient in
breast cancer rates Relatively large geographic distance in Libya, for example in the western
part of Libya [10]. The purpose of this study is to investigate whether there are breast cancer
incidences of statistical significance in Libya. In this study attempted definition of areas with
high incidence of breast cancer using SMR method for every district in Libya.

2. MATERIALS AND METHODS

2.1. Description of mapping methods

Cancer maps are important tools in the public health research. Mapping can be viewed as a
descriptive presentation of the cancer burden in some geographical areas and can help
pointing out the areas where health policy should be improved. The maps can also be used
for evaluating the performance of public health interventions. In any case, the maps must be
designed to communicate effectively among the public, health researchers and decision
makers[11]. The biggest challenge is to ensure the maps not being misinterpreted.

In this study, disease mapping is process of displaying the geographical variability of disease
on maps using different colors, shading, etc. The idea is not new, but the advent of computers
and computer graphics has made it simpler to apply and it is now widely used in descriptive
epidemiology, for example, to display morbidity or mortality information for an area. Good
maps of disease risk have been recognized as an important tool for disease control. Disease
maps may be useful especially for government agencies to allocate resources of disease [12].
However, we proposed to start the analysis of risk estimation with common methods based
on standardized mortality and morbidity ratios (SMR), to assess the status of an area with
respect to disease incidence. Therefore, the initial aim of this research is to discuss SMR,
which is the commonest method that can be used to estimate relative risk (RR) in disease

mapping.

2.2. Standardized Mortality/Morbidity Ratio (SMR)

The SMR is the commonest method used by researchers in the choice of appropriate measures
of relative risk in disease mapping. In broad epidemiological terms, SMR can be defined as
either Standardized Mortality Ratio or Standardized Morbidity Ratio. Mortality refers to death
while morbidity refers to incidence. In this research, SMR basically compares the observed
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incidence with the expected incidence, which has been used traditionally for the analysis of
counts within tracts as described by [13]. In disease mapping, suppose that the study area to
be mapped is divided into P exclusive regions (i = 1,2 ... P). each region has its own observed
number of cases 0;and expected number of cases E;. Using 0; and E; as obtained from the
available data, we can calculate the relative risk 8; for state i, which is the SMR defined as

8 =SMR; = (0; / E;) (1)

According to [14], equation (1) is used and discussion in their study on standardized morbidity
ratio and its application to dengue disease mapping in Malaysia. Although the SMR has been
used commonly as an index to measure relative risk, it has several disadvantages. Depending
on [15], since it is based on a ratio estimator, the mean and variance of SMR are highly
dependent upon Ei. The SMR is very large in areas where the expected numbers of cases are
small, and small for areas where the expected numbers of cases are large. Furthermore, in
areas where there are no observed count data or cases, the SMR is necessarily zero. This
makes the interpretation of SMR difficult, and it should be done with caution. This view is
discussed by [12], who points out that the SMR is a reliable measure of relative risk for large
geographical regions such as countries or states but is unreliable for small areas such as
counties.

In this research, the model was fitted to the data using full estimation within the WinBUGS
software [13]. The WinBUGS code used for the Standardized Morbidity Ratio “SMR” model.
The Win BUGS code in Figure 2 shows a type of software, which used to estimate the relative
risk RR of breast incidence for the standardize Morbidity Ratio method, which it described
above.

Model {

For (i in 1:M){

For (j in 1:T){
#Relative Risk-SMR
theta[l’J]<_Y[1?J]/e[l’.]]
B

Figure 2: Standardized Morbidity Ratio in WinBUGS Program

3. APPLICATION OF STANDARDIZED MORBIDITY RATIO TO BREAST CANCER DISEASE
IN LIBYA

In this section, we will display the results of the applications of relative risk estimation
methods, corresponding to the classical model based on the standardized morbidity ratio
using observed breast cancer data of Libya. The data set are analyzed using Excel software,
which is an electronic spreadsheet program that can be used for storing, organizing and
manipulating data. All these results are then compared and presented in tables, graphs and
maps, and the best fitted model for relative risk estimation for breast cancer disease mapping
in Libya.

3.1 Data Collection, Libyan data

The precise number of cancer cases diagnosed each year in Libya is unknown since a complete
cancer registry. As already mentioned earlier that breast cancer is ever increasing health
problem and common cause of medical deaths in Libya, in order to manage this problem in
Libya, Secretary of General Committee has decided to tackle this problem urgently. One of
the initial steps for cancer control in Libya has been the formation of National Cancer Registry
Program. He has decided to create the committee for preparing a draft of National Cancer
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Registry Program vide letter no 63/2007 [16]- [17]. In pursuance of this order, the most
important first step taken is the formation of cancer registries in Libya. This advancement is
a big step to know about the magnitude of cancer and for implementation of an effective
cancer control strategy in Libya. As a part of this program, whole of the country of Libya has
been divided into five cancer registries (Figure 3) and (Table 1).

In this application, the information of the Libyan districts for the years 2015 to 2020 was
analyzed. This data set gave the number of incidences per year by cancer site in the 22 local
authority districts, which obtained from the patient records of those who were diagnosed in
the Africa Oncology Institute (AOI), from January 1, 2015, to December 31, 2020. The area
under study covered 22 major locations, namely Alnikat, Zawia, Aljafara, Tripoli, Almergaib,
Musrata, Sirt, Benghazi, Almarg, Aljabal Alakhader, Darna, Albatnan, Nalut, Aljabal Algarbi,
Wadi Shatee, Aljufra, Ejdabiya, Ghat, Wadi Alhiya, Sabha, Morzuk, and Alkufra. The districts
consisted of urban, suburban and rural populations (as presented in Fig. 4).
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Figure 3: Cancer Centers in Libya
Table I. Libyan Cancer Registries initiated in 2007a

Location of cancer Districts covered by the registry

registry

1. Tripoli Tripoli, Aljafara, Almergaib, Aljabal Algarbi

2. Benghazi Benghazi, Albatnan, Darna, Aljabal Alakhader, Almarg, Ejdabiya. Alkufra
3. Sabha Sabha, Morzuk, Wadi Alhiya, Wadi Shatee, Ghat

4. Musrata Musrata, Sirt, Aljufra

5. Sabratha Zawia, Alnikat, Nalut

*Presented in the National Cancer Registry program in 2007 [17].
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Figure 4: 22 Geographic boundaries and code of all districts in Libya (Source: [18])

3.2 The Results

The outcomes of total number of 1,080 case of breast cancer by years and districts are
displayed in Figure 5 and Figure 6, respectively. Figure 4 presents the incidence of breast
cancer cases in Libya during 6 years from 2015 to 2020. There were minor fluctuations of
breast cancer cases between 2015 and 2017, during which period the worst outbreak
occurred in 2018 with 246 cases, followed by 2019 with 219 cases, the number of cases
decreased in 2020 with 162 cases. It can be seen from the bar graph in Figure 5 that Zawia
district, which is located on the north-western of Libya near the capital Tripoli, recorded the
highest number of cases at 246 followed by Tripoli, recorded the second higher number with
240 cases. The other two districts that recorded the highest number of cases were the district
of Alnikat with 154 cases, and the southeastern state of Sabha with 88 cases. The total
numbers of cases reported in other districts are in the range between 0 and 54 cases.

300 246
2 250 1580 219
©
$ g 200 145 - | _ » 162
5 3 150 = v
g 5 100 ‘ ;
8 S 5o
=0
g 0
- 2015 2016 2017 2018 2019 2020
year

Figure 5: Total number of breast cancer cases from 2015 to 2020
The outcomes of relative risk estimation for the SMR model in all districts of Libya are
displayed in Figure 7 and 8, respectively. It can be seen from both graphs that most districts
have relative risk below one for all years. This means that the observed number of breast
cancer cases is smaller than the expected number of dengue cases in those states. In contrast,
there are eight districts that have SMR greater than one, which means that the observed
number of cases is larger than the expected number of cases. In Figure 7, The districts that
have SMR greater than one are the district of Zawia, Alnikat, Nalut, the capital Tripoli, Wadi
Alhiya, Ghat, Murzok and Sirt, with corresponding SMR of 4.4666, 2.8148, 2.2801,
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1.1952,1.7352, 1.3708, 1.1508 and 1.10402, respectively. This means that the observed
number of breast cancer cases is smaller than the expected number of dengue cases in those
states. In contrast, there are eight districts that have SMR greater than one, which means
that the observed number of cases is larger than the expected number of cases. The districts
that have SMR greater than one are the district of Zawia, Alnikat, Nalut, the capital Tripoli,
Wadi Alhiya, Ghat, Murzok and Sirt, with corresponding SMR of 4.4666, 2.8148, 2.2801,
1.1952,1.7352, 1.3708, 1.1508 and 1.10402, respectively. Among those districts that have
SMR less than one, the state of Ejdabiy has the smallest SMR which is 0.1125.
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Figure 6: Total number of breast cancer cases for each district in Libya from 2015 to 2020

Also, it can be seen clearly from Figure 7 that the some districts have relative risk greater
than one from most years, these districts are Zawia, Alnikat, Nalut, the capital Tripoli, Wadi
Alhiya, Ghat, Murzok and Sabha, which indicate that susceptible people within these districts
are more likely to catch breast cancer compared with people in the overall population. It was
suggested that the high risk in these districts was related to the tendency to oily
installations such as Mellitah Oil and Gas B.v, Azawia Oil Refining Company, Bouri Oil
Field and Electrical power Stations.
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Figure 8: Bar graph for SMR from 2015 to 2020 for each district in Libya.
3.3 Maps of the Relative Risk Estimates for Breast Cancer Disease Mapping in the 22
Districts in Libya
In this section, disease maps are used a means of graphical statistical results for relative risk
estimation based on SMR and, we compared it with summary map of the number of breast
cancer cases reported for each district in Libya, discussed in previous section. For the purpose
of interpretation in this application, thematic maps with multiple colours are used in this
analysis in order to display and differentiate between the high and low risk area. In disease
mapping, there isn’t definitive way to choosing the interval levels of risk, so each district is
assigned one of five different levels of relative risk which are very low (the lighter regions), low,
medium, high and very high risks (the darker regions), with respective intervals of [0.0,0.5),
[0.5,1.0), [1.0,1.5), [1.5,2.0) and [2, ) respectively.
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Figure 9 shows summary maps of the numbers of breast cancer cases reported for each
district in Libya. These maps have been produced based on the number of breast cancer cases
reported in each district. These maps are used to summarize and display the data and do not
give much information. Very high numbers of cases mean that these districts have very high
numbers of breast cancer cases reported compared to others. In contrast, the opposite is true
for the very low numbers. However, Figure 9 shows SMR maps in the 22 administrative
districts in Libya during the years from 2015 to 2020.Such these maps will help us to give a
clear presentation about high districts of breast cancer occurrences.

The maps illustrated in Figure 9 and Figure 10 below show huge differences in terms of high
and low breast cancer occurrence areas for the districts in Libya using two different methods,
particularly in the north-west and south-west of the country. The most important difference
is that the summary maps showed that there was no districts with high levels of breast cancer
disease, while SMR maps showed it clear that there are districts with high levels of breast
cancer disease for every years, for example, the summary map in Figure 9, in 2015 shows
that there is no district with high risk, that is mean that every district has very low risk, while
the other method “the SMR map” in Figure 10 shows that that six districts with very high
risk are Zawia Alnikat, Nalut, Ghat , Sabha and Wadi Alhiya. This is followed by the district
of Sirt and Morzuk with high risk and the districts of Tripoli and Aljufra with medium risk.
District with low risk is only Aljabal Algarbi, while eleven other districts have very low district;
they are Aljafara, Almergaib, Musrata, Wabi Shatee, Banghazi, Almarg, Aljabal Alakhader,
Darna, Ejdabiya, Albatnan and Alkufra. However, for Figure 9 other huge changes can be
seen in the districts of Alnikat, Zawia, Nalut and Sabha, they have very high risk and high
risk at every year.

Comparisons between the summary maps and SMR maps during the period from 2015 to
2020, demonstrate huge obvious differences in terms of the estimated risks produced by both
methods considered. Generally, this comparison shows the importance of using the right
method to display the risk areas in maps. Although SMR is not the best method to estimate
risk, it can overcome the problems by using smoothing models.

4. Discussion

Map based on SMR by administrative division can clearly show the geographical distribution
of health affairs. The present study aimed to detect the high morbidity or incidence rate area
through the use of breast cancer data for each district in Libya and it has showed the that
different methods used to calculate risk provided different appearances of breast cancer risk
in mapping and might give inaccurate interpretations of risk. These findings suggest that
SMR methods can be used as a basic procedure for estimating relative risk instead of using
the number of breast cancer cases alone.

In conclusion, we reported on some districts in Libya that have high risk of breast cancer.
This study methodology will be helpful in the analysis of geographical disparities in cancer
morbidity and incidence revealed in cancer registry data. These maps should be regarded as
tools for forming hypotheses leading to the next step of the study, for example, attempting to
start with investigating and developing further analysis to improve upon current models to
inform and direct government strategy for monitoring and controlling breast cancer.
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Abstract: Urinary tract infection (UTI) is among the most common and costly health problems worldwide. It
characterizes by microbial colonization or infection of a bladder, urethra, and kidneys. The purpose of this study
is to assess the Prevalence of E. coli among patients with urinary tract infection and determination their
resistance to antibiotics. A total of 150 mid-stream urine samples were collected in a sterile urine container,
during September 2020 and May 2021 and transported to the laboratory within two hours to avoid
contamination.

Results show A total of 150 urine samples were collected, with 62 (41.3%) coming from male patients and 88
(58.7%) coming from female patients. From 150 urine samples, 63(42%) isolates included UTI pathogens, while
the other 87(58%) samples had shown no bacterial growth, between 63 urine samples, 41(65%) isolates were
obtained from females and 22(35%) from males (p>0.05). Furthermore, E. coli is highly resistance to Amoxicillin -
clavulanic acid (85%), Clindamycin (65%), Doxycycline, Nalidixic acid (55%), respectively, Cefixime (60%),
Gentamicin (50%), Cefixime (35%), Nitrofurantoin (30%), Cefoxitin (25%), Ceftriaxone, (20%), and Meropenem
(5%).

The findings of this study revealed that E. coli isolates were the most common pathogens in urinary tract
patients, and the appearance of bacterial isolates to high drug resistance. As a result, routine surveillance and
controlling studies in several other regions should be conducted to determine the level of resistance of E. coli to
the drugs used to treat urinary tract diseases.

Keywords: Antibiotic Resistance, E. coli, Prevalence, Urinary tract infection

1. Introduction

Urinary tract infection (UTI) is a major global public health issue due to the associated
health costs and the selection of multidrug-resistant strains in both community and
hospitals. Annually, urinary tract infection affects 150 million people throughout the world.
[1, 2].

UTI is the most common microbiological illness, particularly in hospitals (that affects
inpatients after 48 hours of being admitted) and communities (occurs in patients who visit
the hospital as outpatients or are admitted for less than 48 hours). It can affect the lower
urinary tract or both the upper and lower tracts. However, lower urinary tract infection is
characterized by a condition of dysuria, urgency and frequency. [3].

Urinary tract infection affects all age groups and sexes, and is more prevalent in females
than in males [1-3], due to anatomic, pregnancy, long time catheterization, spermicidal
contraception, and poor personal hygiene. Nearly half of all women have had this illness at
least once in their lives [4, 5]. Nevertheless, A UTI can be diagnosed by a combination of
symptoms and a successful urine analysis or culture. Meanwhile, empirical antibiotic
treatment is frequently initiated even before laboratory findings of urine culture are received
(2, 6].

Members of the Enterobacteriaceae family are the most prevalent cause of UTIs, especially
Escherichia coli and Klebsiella spp., are the primary pathogens [4]. Furthermore
Enterococcus spp, and Staphylococcus spp (Gram-positive bacteria), and yeasts have
appeared recently as important agents [7].
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E. coli accounts for as much as 90 % of the community-acquired and 50 % of the
nosocomial [8]. UTIs the presence of E. coli in the gastrointestinal tract is the primary
source of UTI [7].

Medication is the primary therapy for UTI infections. However, due to the widespread and
simple availability of antibiotics and self-medication, UTI is a difficult condition to cure [1,
S]. Antibiotic-resistant E. coli is on the rise, with wide diversity around the globe. [6, 9]. E.
coli has essential methods for avoiding lethal drug dosages, such as beta lactam enzyme
destruction, acquisition of a plasmid, efflux protein overexpression, and target modification.
As a result, newer and more resistant strains of the etiological agents of UTI are on the rise
[1, 10].

Bacterial infections that are resistant to medicines can make effective treatment difficult,
making bacterial infections, including UTI, difficult to treat. As a result, this demonstrates
the importance of collecting data on the resistance patterns of widely associated
uropathogens in order to prevent treatment failures and the establishment of bacterial
resistant strains [6]. The purpose of this study is to determine Prevalence of Escherichia coli
among patients with urinary tract infection and their resistance to antibiotics in Zintan city
- Libya.

Materials and Methods

Study Area and Period

The present study was conducted in to Takwa Specialized Clinic Zintan, Libya, during
September 2020 and May 2021. Patients with urinary tract infection symptoms were
included in the study.

Sample Collection

A total of 150 mid-stream urine samples were collected in a sterile urine container. All of
the patients in the research had not taken any antibiotics for at least three days prior to the
sample and transported to the laboratory within two hours to avoid contamination.

Isolation of Bacterial

About 10 pL of sterile urine were tracking on MacConkey agar (Oxoid, UK) and Blood agar
with 10 % sheep blood (Liofilchem, Italy). Then, plates were incubated aerobically at 35°C
for 24 hours. Plates with 105 colony forming units (CFU)/mL of urine were considered an
infection with UTI, plates with less than 105 CFU/mL or more than two types of bacterial
colonies were considered contaminated [11].

Identification of Bacterial Isolates

Bacterial isolates were detected based on colony morphology characterized, and gram
stain was used to differentiate between Gram- Positive and Gram- Negative Bacteria, further
conventional biochemical tests were used to identify E. coli strains, including oxidase test,
indole production, citrate utilization, Catalase test, and motility tests [12].

Antibiotic Sensitivity Test
Following the identification of E. coli, antibiotic susceptibility testing on Muller Hinton
Agar (Liofilchem, Italy) was carried out using the Kirby-Bauer disc diffusion technique.
During the isolation of pure cultures, a loopful of 3-5 pure E. coli colonies was emulsified
in SmL normal saline sterile and gently mixed until it produced a homogenous solution. The
turbidity of the suspension was then adjusted to equal the density of a McFarland 0.5
standard. [4].
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The following antibiotic classes were used: Ampicillin - Clavulanic Acid (30pg),
Ciprofloxacin (30ng), Cefixime (30pg), Cefoxitin (30ng), Ceftriaxone ((30pg), Clindamycin
(2pg), Doxycycline (30pg), Meropenem (10 pg), Nalidixic acid (30pg), Nitrofurantoin (30ng),
Gentamycin (10pg), (Bioanalyses, Turkey).

Following the measurement of the zone of inhibition, the results were compared to the
Clinical and Laboratory Standards Institute (CLSI) recommendations [13].

Statistical Analysis

SPSS for Windows version 19.0 was used to do statistical analysis on data from study
subjects, P values were calculated using the Chi-square test (X2). When values were less
than 0.05 (p < 0.05), they were considered statistically significant.

Results

The present study comprised 150 patients (62; 41.33% males and 88; 58.67% females)
with recurrent urinary tract infections of various ages.
From 150 urine samples, 63 (42%) isolates included UTI pathogens, while the other 87
(58%) samples had shown no bacterial growth, between 63 urine samples, 41 (65%) isolates
were obtained from females patients and 22 (35% ) from males patients, with an
approximate ratio of 1:1.8, as presented in Table (1). There are no significant differences in
E. coli prevalence and gender (p>0.05).

Prevalence of Escherichia coli and other Bacteria among UTI Patients

The most prevalent Gram-negative isolates bacterium were Escherichia coli (20; 31.7%),
followed by Klebsiella pneumoniae (14; 22.2%), Enterobacter (3; 4.8%). Then, Proteus (2;
3.2%), and Pseudomonas had the lowest (1; 1.6%). Nevertheless, the most common isolate
gram-positive bacteria were Staphylococcus aureus (12; 19%), Staphylococcus epidermis (9;
14.3%). Streptococcus agalactiae (1; 1.6%), and Candida (1; 1.6%). as described in Table
(2).

Table (1). Gender distribution of male and female patients

Gender Growth No growth Total
Males 22 (35%) 40 (46%) 62 (41.3)
Females 41 (65%) 47 (54%) 88 (58.7%)

Total 63 (42%) 87 (58%) 150 (100%)

Table (2). Prevalence of Escherichia coli and Other Bacteria among UTI Patients

Isolate Number of isolates Percent
Gram negative
E. coli 20 31.7
Klebsiella 14 22.2
Enterobacter 3 4.8
Proteus 2 3.2
Pseudomonas 1 1.6
40 63.5%
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Gram positive

S. aureus 12 19
S. epidermis 9 14.3

S. agalactiae 1 1.6
22 35%

Other microbial

Candida 1 1.5

Total 63 100%

Antimicrobial Resistance of E. coli Isolates to the Common Antibiotics.

In the current study, only E. coli isolates were tested for antimicrobial susceptibility. The
antibiotic sensitivity profile of 20 E. coli isolates from suspected UTI patients employing
various antibiotics is illustrated in Figure (1). Amoxicillin - clavulanic acid is the most
resistance antibiotic utilized 17(85%), followed by Clindamycin 13(65%), Doxycycline,
Nalidixic acid 11(55%), respectively, the resistance to Cefixime was 12(60%), Gentamicin
9(50%), Cefixime 7(35%), Nitrofurantoin 6(30%), while resistance to Cefoxitin was 5(25%),
Ceftriaxone 4(20%), and low level of antibiotic resistance was Meropenem 1(5%).

Antimicrobial Resistance of E. coli Isolates
to the Common Antibiotics
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Figure (1). Antimicrobial susceptibility profile of E. coli Isolates to the Common Antibiotics (S=
Sensitive, Intermediate sensitive, R= Resistant).

Discussion

Urinary tract infection is still a medical issue that requires rapid detection of causative
pathogens and further their antibiotic sensitivity patterns in order to develop and deliver
effective local and worldwide treatment methods.
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During this study, the total prevalence of UTI was 42%. It was comparable to the
prevalence of UTI reported from Zliten, where the isolates rate was 37.3% [11]. But lower
than that reported from other studies such as, Benghazi at 75.4%, [14], Sobrata and Algmel
at 63%, and 56.69% respectively, [15], Morocco. 65% [16]. Moreover, the results of this
study were higher where compared with other studied such as, Muslata 13.9% [17], Zawia
20.7% [18.], Tobruk 25% [12], Gabon 29.2% [1], and Addis Ababa, Ethiopia was 9.8% [4].
This variation in prevalence could be due to bacterial strains, differences in people, or
differences in study area.

In addition, UTIs are caused by a wide range of pathogens, which include the Gram-
negative and Gram-positive bacteria. The current study found that the prevalence of Gram-
Negative bacteria was higher (63.5%) than that of Gram-Positive bacteria (35%) [3-6].

E. coli dominated the Gram-Negative bacteria with 31.7%. This finding is consistent with
certain Libyan studies, including, 36.25% in Sobrata, and 29.05 in Algmel [15], 41.7 % in
Benghazi [14]. 55.68% in Tripoli [19], 50% in Musrata [20]. 33.6%, in Zliten [11]. 64.4% in
Al-Khoms [21]. On the other hand, in other researches, the majority of the isolates (65.84%,
73.57% and 75.2%) respectively, were E. coli. [22, 23, 24]. The most of the reports agreed
on E. coli was the most frequent pathogen found in the urine isolation.

The prevalence of UTI infections in males and females was investigated in this study and it
was shown that the occurrence of urinary tract infection in females was higher than that of
males, at 65% as compared to 35%. Similar findings have been reported in Benghazi,
72.58% compared to 25% [25], In Tripoli 81.4% compared to 18.6% [26]. In Tobruk 78.8%
compared to 21.2% [12]. In Zawia 14.02% compared to 7% [18]. A studies in Bangladesh
and Egypt demonstrated that females with UTIs were (66.2%, 67.8%), and that was higher
than males (33.8, and 32.2%), [27, 28]. This could be illustrated by their urogenital
physiology, as well as the presence of circumstances such as pregnancy, sexual activity,
poor hygiene, menopause, and the use of certain contraceptive techniques that promote
infection [29. 27].

In this study, Meropenem was shown to be the most sensitive medicine of choice for
treating UTI patients with E. coli. (18; 95%), this was comparable to a similar research in
Zawia and Muslata cites Libya, which found 95% and 100% respectively sensitivity to E. coli
[18, 3]. Addis Ababa, Ethiopia 100% [4] As a result, physicians are recommended to avoid
using this medicine as an empiric therapy for UTIs [3].

This study showed a higher incidence of resistant to first-line therapy due to the
widespread usage of amoxicillin — clavulanic acid (85%) for a variety of indications. This was
comparable to certain other studies such as, Benghazi, Libya (74.4%), [25], and Addis
Ababa, Ethiopia (92.9) [4]. Low resistance rates were recorded in Musrata (4.7%) [20],
Eastern Libya (20.71%) [6], and Multan (17.8%) in Pakistan [2]. Increased the using
amoxicillin — clavulanic acid in the treatment for UTlIs, particularly in hospitalized patients,
may explain why this antimicrobial drug has such a high resistance rate (85%)

Of the antimicrobials drugs studied. E. coli isolated from UTI were resistant to Ceftriaxone
and Ciprofloxacin and exhibiting resistance rates of 20% for both drugs, similar reported
rates for Ceftriaxone and Ciprofloxacin resistance in Tobruk 20.5% [6], in Tripoli 20% [30].
While Higher resistance rates of Ceftriaxone and Ciprofloxacin were documented in Tripoli,
reaching 61.5%, 57.4% respectively [26- 19], in Mymensingh city, Bangladesh was 60% and
62% [28].
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Nitrofurantoin resistance was detected to 30%, a regularly given medicine in UTI. A variety
of studies showed higher susceptibilities to Nitrofurantoin mostly with percentages of 98.1%
in Zawia [18], 93.7%, in Tripoli [26], and 100% in Ankara, Turkey [8]. In this investigation,
E. coli isolates were shown to be highly resistant to Gentamicin (50%). This medicine, on the
other hand, has a low resistance rate over the world [18, 17]. This due to the antibiotic's
widespread usage in treating community-acquired UTIs during the last decade [3].

From the current study, 25% of E. coli isolates have shown to be resistant to Cefoxitin, a
second generation cephalosporin, which contradicts previous similar research such as Al-
Khoms, 3.4%, [21]. Zawia, 3.8% [18]. E. coli isolates were similarly resistant to Doxycycline
and Nalidixic acid (55%) but more resistant to Clindamycin. Low resistance were recorder
against Doxycycline, Nalidixic acid, and Clindamycin (8.16%, 22.1%, and 33.3%)
respectively. [19, 31, 11].

Conclusion

The finding of this study revealed that urinary tract infections were 42%, and it is more
common in females than in males (61.7% vs. 38.3%). E. coli was the most often identified
bacterium from wurinary tract infections, while Meropenem was the most effective
antibacterial drug, flowed by Ceftriaxone, Ciprofloxacin, Cefixime, Cefoxitin, Doxycycline,
Nalidixic acid, Gentamicin, Nitrofurantoin, Clindamycin, and Amoxicillin - clavulanic acid.
Due to the increasing resistance rate of E. coli to widely used treatments, antibiotic
susceptibility testing is highly suggested in all UTI patients.
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Abstract. Newly emerged syndrome, Multisystem inflammatory syndrome in Children MIS-C associated with
coronavirus disease 2019 (COVID-19) is a serious condition described soon after the COVID-19 announced as
pandemic disease. this serious condition characterized by immune dysregulation with multi-organ involvement
and severe symptoms typically requiring hospitalization and treatment .multiple definitions have been established
for this condition that have criteria overlapping with Kawasaki Disease and toxic shock syndrome.

In this paper, I tried to identify the children whom at risk of development MIS-C, for prevention or can help to
decrease mortality and morbidity as well.

The median age of child who develop MIS-C is between 6-11 years old, with slight high incidence in male, Black
and Hispanic children. Nearly all patient have high level of biochemical marker and positive SARS-CoV-2 serology
(IgG). D.dimer and serum ferritin level is the most important prognostic biomarker. Use of ferritin level alongside
with IgG titer for prognostic need further studies to be established.

Keywords: Covid-19, MIS-C, Multisystem inflammatory syndrome, SARS-CoV-2

Introduction

WHO announced that the Coronavirus disease 2019 (covid-19) is global pandemic disease in
March 2020 [1], its novel infectious disease that causes sever Acute respiratory syndrome
Coronavirus 2 (SARS-CoV-2) in adult and children as well. Incidence rates of SARS-CoV-2
infection were nearly equal among children and adults, fortunately, children have course of
disease shows mild symptoms and complications than that seen in adults [2]. The first
pediatric case infected with SARS-CoV-2 was reported in January 2020 [3].

Children appear to have SARS-CoV-2 incubation period similar as adults, ranging from 2 to
14 days on average of 6 days [4]. Can be asymptomatic or have mild to severe clinical
manifestation such as cough, high fever, chest pain, lethargy, weakness, muscular pain and
diarrhea [5]. Mild course of disease in pediatric age group explained by several proposed
mechanisms includes cross-reactive immunity in which prior exposure to non-SARS-CoV-2
coronaviruses that frequently infect children confers some resistance to severe COVID-19
illness [0].

Despite the mild course of disease, in April 2020, a multisystem inflammatory syndrome in
children (MIS-C) associated with SARS-CoV-2 virus was identified firstly by doctors at
children’s hospitals in United Kingdom [1].

Multisystem inflammatory syndrome in children (MIS-C) is considered as an acute illness
characterized by immune dysregulation with multi-organ involvement and severe symptoms
typically requiring hospitalization and treatment. The symptoms and signs are thought to
develop in children two to six weeks following infection with SARS-CoV-2 [7]. It is not a
common syndrome but its serious and can be fatal complication. Clinical characteristics are
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quite similar to other inflammatory syndromes including Kawasaki disease and toxic shock
syndrome toxin. The usual presentation of MIS-C patients are symptoms and laboratory
finding due to systemic hyperinflammation in addition to usual covid-19 symptoms with
complication like myocarditis, acute kidney injury, cardiac failure and other organ failure [8].
In US number of case series and surveillance studies had performed and shows the most
patient with MIS-C are younger school-age males, black non-Hispanic ethnicity and with
chronic diseases [9].

Other studies have shown that using vaccine among children against SARS-CoV-2 lower their
risk of developing MIS-C. [9],[10]. Aim of this study is to know the preventable risk factor,
whom being at risk of development MIS-C and trying to avoid this fatal complication and
increase knowledge about risk factor can help to understanding the exact pathogenesis of
MIS-C.

Methods and Material

I searched for observational studies evolving child with MIS-C including demographic
distribution, sign, symptoms and risk factors with and without comorbidity. The data have
been collected from PubMed, google scholar articles, WHO web site, I appliance the parentage
of data viewed in articles on space sample of 100 (n=100) for simplification.

Results:

The result from articles reviewed are represented on percentage %, age shown in figurel,
Ethnicity/Race in figure 2 ,Ethnicity/Race ,Comorbidity in figure 3,and gender in figure 4 .
Laboratory finding including inflammatory markers, rt.PCR and anti SARS-CoV-19 IgG are
shown in Table 1

Table 1: laboratory finding

Marker N=100 Ratio
CRP 94/100 94%

ESR 79/100 79%
D-dimer 77/100 T77%
Fibrinogen 83/100 83%
Ferritin 91/100 91%
Procalcitonin 82/100 82%
cardiac enzyme 86/100 86%
high IgG level 93/100 93%
rt.PCR 60/100 60%

Crp: C reactive protein, ESR: Erythrocyte Sedimentation rate, Cardiac Enzyme= Troponin
Rt.PCR; real time polymerase chain reaction.

Discussion:

Newly emerged clinical syndrome, MIS-C is characterized by severe symptoms, rapid
progression, and unclear pathogenesis. Previous studies have shown a connection between
the MIS-C and demographic profile of patients, It is clear that MIS-C can affects children of
all ages, but more common age between 5-11 years representing 43% of patients screened in
articles. Compared to study of Payne et al who calculated the incidence rate based on data of
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Centers for Disease Control and Prevention COVID-19, he reported the age of 6-10 years being
of high risk of developing the MIS-C in children [11].

In Covid-19 infection overrepresentation of male was not seen, in some studies female slightly
have higher incidence than [12]. In contrast to MIS-C male was more affected than female or
nearly equal in some studies, and here I found the male cases represent 58%, the exact cause
of why male are have higher incidence than female remains un clear but some suggestion
overrepresentation is due to genetic factors as in Kawasaki Disease should be considered [13].

FIGURE 1: AGE
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figure 3: Comorbidity
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In regard to ethnicity and race, disparities in the burden of MIS-C by race and ethnicity exceed
those seen in COVID-19 [14]. In our data Hispanic and black children are disproportionately
affected by MIS-C by ratio 37% and 28.8%respectivly while Asian children show low
proportion.

Additionally, the reporting of comorbidities was variably reported in related with other
epidemiological factor as race and ethnicity. Asthma , obesity highly involved as risk factor
for developing MIS-C ,Congenital heart disease was also contributed to increase risk but in
ratio less than asthma and obesity .in other study, asthma have a relatively lower risk while
the obesity associated with a doubled risk for MIS-C [9].

Finally inflammatory markers, the majority of patient with MIS-C have raised inflammatory
markers including CRP, ESR, D.dimer, ferritin and procalcitonin, the ratio shown in Table-1.
I will discuss the most important marker helping to confirm the diagnosis and prognostic for
developing MIS-C sever course. Severe MIS-C patients had higher levels of WBC, CRP, D-
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dimer, and ferritin than non-severe MIS-C patient [15]. According to many studies the
children who have serum ferritin level >500 ug/L are more prone to develop MSI-C resulting
in PICU admission [16]. Here I found that the serum ferritin could be used as prognostic
marker for children who are at more risk.

Nearly all the children with MIS-C had positive SARS-CoV-2 serology irrespective to the titer,
with or without positive rt.PCR . We found that patients with multisystem inflammatory
syndrome in children (MIS-C) have higher SARS-CoV-2 IgG titers [17]. These findings can be
used as predictor and support the suggestion that SARS-COV-2 might act as a trigger of a
post infectious inflammatory disease and confirm the diagnosis of MIS-C from other similar
disease Kawasaki disease [18].
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Abstract: Medical students have been shown to be more susceptible to stress and depression than the rest of
the population. Libyan students specifically have to undergo the challenges of becoming a doctor while living in
the stressful outcomes of the Libyan civil war. And the spread of COVID-19 has added to these stressors. This
study aimed to determine prevalence of depression and anxiety among Libyan medical students and analyze the
causing factors. A cross sectional study was conducted using an online survey. We used the Kessler
psychological distress scale to measure the level of distress. A total of 1348 students from 16 Libyan medical
schools across the 5 years of study completed the survey. Number of female was 992 (73.6%) and male were 356
(26.4%). The mean age (SD) was 22.09 (2.56).0ut of the 1348 participants, 638 (47.3%) scored for severe mental
disorder. Moderate mental disorder was presented by 213 (15.8%) and 200 (14.8%) presented with mild.
students are likely to be well according to the K-10 scale are 297 (22%). Out of the students who have had their
houses displaced from. The war, 66.3% have presented with moderate to severe mental disorder. Students that
have reported having suicidal thoughts throughout their time in medical school are 235 (17.4%). In comparison
to similar studies done in other countries, Libyan students scored a higher prevalence of depression. The current
political state of the country and the COVID-19 pandemic were shown to be contributing factors.

Keywords: Anxiety, COVID-19, depression, Kessler-10, Libya, medical students.

1. Introduction

COVID-19 was declared a pandemic by the world health organization (WHO) in March 11th
2020[1], the first confirmed case in Libya was in March 24, 2020[2]

Since then, the outbreak has caused stress and anxiety among the people worldwide, fear of
the virus affecting them and their loves ones as well as the stress of the mandatory
lockdown and multiple travel restrictions has affected the mental state of many people [3].
The measures taken during the spread of the virus have also caused multiple job and wage
loss which caused financial stress [4]

The global pandemic has especially caused an increased level of psychological distress
among healthcare workers [5] many factors such as isolation from family, direct exposure to
the virus and the uncertainty surrounding the disease are all contributing factors to the
elevated psychological stress during such times.[0]

The political state in Libya has been unstable since the uprising and protests that occurred
in 2011 which lead to the overthrowing of the Qaddaffi regime[7] which lead to a series of
armed conflicts which caused multiple families to undergo internal and external
displacement to safer areas. This has led to elevation in psychological stress among the
Libyan population.[8]. The spread of COVID-19 in the country has only added to this stress
[9]. With an unreliable healthcare system that has been disrupted due to the war therefore
proper management of the virus was limited.[10].

Even before the pandemic, medical students have reported higher levels of depression and
anxiety than the general population [11]. Medical school comes with multiple stressors
including academic demands, higher volume of study material and the pressure of meeting
the social expectations of becoming a doctor. Libyan medical students in particular undergo
the mentioned stressors in addition to being exposed to the multiple conflicts the country
has been going through since 2011. The multiple political conflicts and the internal
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displacements and temporary closures of medical schools as well as the constant electricity
cut outs for long hours have shown to be negatively affecting the mental state of the
students.[12]

The current study aims to further asses the prevalence of psychological distress among
medical students in Libya by screening them for mental illness and studying the
contributing factors.

METHODS:
Study design:

A cross sectional study design was used for this research studying medical students from
14 medical schools across the region. Using an online survey sent to students via closed
groups across multiple social media platforms that were only available to medical students.
The data was collected between July 10, 2022 and August 18, 2022. The survey was
anonymous and included medical students from 1st year to 5th year of medicine. A consent
note was attached at the beginning of the survey.

Study measures:

The questionnaire was divided into three parts. The first contained basic socio demographic
questions. The second part contained questions about their satisfaction with online
education and their academic performance after the spread of COVID-19 in the form of a 5-
point Likert scale ranging from “strongly agree” to “strongly disagree”

The third part contained the Arabic version of the Kessler-10 psychological distress scale
which is a 10-item self-administered questionnaire to that measures levels of distress based
on depressive and anxiety symptoms.[13] [14]

The total score of the K-10 ranged 10-50. A score under 20 indicates that the participant is
most likely to be well, a score of 20-24 indicates a mild mental disorder, a 25-29 score most
likely indicates moderate mental disorder and subjects who score 30 and higher are likely to
have severe mental disorder.

The questionnaire was piloted to evaluate the quality of the survey and ensure clarity.

Statistical analysis

Statistical analyses were performed using IBM SPSS version 23(Armonk, NY: IBM Corp.). To
summarize the data of the student characteristics, descriptive statistics that included
means and standard deviation (SD) were used to describe measurement data, percentages
and frequencies were used to describe categorical data.

The estimates of strength of association were displayed by the Pearson’s chi-square and T-
test with a confidence interval (CI) of 95%. The level of significance was set as a two-tailed
p<0.05.

RESULTS:
Demography:

The survey yielded 1383 initial participants from 16 medical schools across Libya. Of these
participants, 1348 completed the survey, 992 (73.6%) were female and 356 (26.4%) were
male. The mean age (Standard deviation) was 22.09 (2.56).

Participants from first year to fifth filled the survey where 483 (35.8%) were first year
students, 255 (18.9%) second year students, 299 (22.2%) third year students, 173 fourth
year students, and 138 (10.2%) were fifth year students.
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Sixteen Libyan medical colleges from multiple geographical areas were included in study
where Tripoli University had the largest number of partakers with 411 participants (30.5%).

The majority of the participants were living with their families 1277 (94.7%) and a small
fraction were living alone 71 (5.3%). Regarding the living status of these students, 371
(27.5%) of them have displaced their homes due to the Libyan civil war.

Tablel. Demographic characteristics

DEMOGRAPHIC CHARACTERSITICS N. (%)
Participants N. 1348
Gender

Female 992 (73.6%)

Male 356 (26.4%)
Academic year

1st year 483 (35.8%)

2nd year 255 (18.9)

3rd year 299 (22.2%)

4th year 173 (12.8%)

Sth year 138 (10.2%)
Living status

Living alone 71 (5.3%)

With family

1277 (94.7%)

Taking medication

Yes

62 (4.6%)

No

1286 (95.4%)

Displaced house due to civil war

Yes

371 (27.5%)

No

977 (72.5%)

Psychological distress scale results:

The mean K-10 psychological distress score for all the participants was 28.7 with a
minimum score of 10 and a maximum of 50. Female students showed a higher level of
moderate and severe mental disorder; 51.1% and 16.9% respectively.
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As for the male participants, 36.8% screened for severe mental disorder and 12.6% for
moderate. There was a significant correlation between gender and psychological distress.
(235 (17.4%) of the participants expressed that they have or have had suicidal thoughts
during their time in medical school<0.05)

40

Percent

20

] ) L) T
weell miled moderate SEVEre

Psychological distress

Figurel. This chart shows the distribution of psychological distress score among participants in the
form of severity level. Interpreted as the following: under 20 being psychologically well, 20-24 for mild
mental disorder, 25-29 for moderate mental disorder and a score over 30 being severe mental
disorder.

Out of the 371 participants who had answered “yes” to having their living residencies
displaced from the civil war,303 of them showed various levels of distress, the majority
being at the severe level (51.8%). Approximately 18.3% have shown to be psychologically
well.

Academic year and living status (independent or with family) showed no significant
association with severity of psychological distress. (P>0.035)

A Pearson correlation was run to seek the relationship between age and psychological
distress and it was shown to be statistically significant (r=0.083, N=1348, p=0.002).

COVID-19 related results:

Students that expressed their dissatisfaction with online learning are 597 (50.9%) and
agreed that it has affected their academic performance. And 685 (44.1%) of the participants
believe that the post COVID-19 lockdown has negatively affected their mental health and
their learning abilities. Psychological distress was significantly higher among students who
were unsatisfied with online learning (p<0.001).
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Table2. Association of psychological distress score with demographic characteristics

CHARACTERISTIC Median K-10 score P value
Gender <0.0001
Female 30

Male 24
Academic year .140
1st year 28
2nd year 29
3rd year 31
4th year 28
Sth year 28
Displaced house due to war .036
Yes 30
No 28
Taking medication <0.0001
yes 39
No 28
Abbreviation: K-10, Kessler 10 item psychological distress scale.

DISCUSSION:

By conducting this study, we aimed to determine the prevalence of and anxiety depressive
characteristics among Libyan medical students during the civil war and the COVID-19
pandemic.

This study showed a high prevalence of psychological stress among medical students in
Libya. High stress levels may impair student’s ability to perceive information and give proper
patient care.

The results showed that 77.9% of all the participants showed various levels of psychological
distress. The highest prevalence was at the severe mental illness level (47.3%).

These results have presented higher prevalence of mental illness among medical students in
Libya than students in developed countries[15] The Libyan civil war may be a contributing
factor. The constant exposure to unsafe situations and multiple deaths, kidnapping and
temporary closures of schools as well as financial instability are all products of the war in
Libya that could all aid to increase in depression and anxiety. [16]

Unstable living residency may also be a stress inducer as it was shown in this study, 81.8%
of participants whose homes were displaced from the war showed various levels of mental
illness.
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Multiple students (17.4%) also reported having suicidal thoughts through their course of
medical school. Incidents of suicide among medical students and doctors have been
previously reported.[17]

The Libyan civil war has resulted in a disrupted healthcare system [18] and mental
healthcare is not considered a priority and access is very limited[19] our study revealed
that only a small number of participants (13%) who have scored mild to severe mental
illness take medication for their depression and/or anxiety.

In the era of COVID-19 and the fear and uncertainty that accompanies this pandemic.
Levels of anxiety and depression have risen [20] we studied the effect of online learning and
post COVID-19 lockdowns. It was revealed that the students who agreed that online
learning has negatively affected their academic performance and learning abilities had
higher levels of distress.

This study did not show a significant relation between distress and the academic year, in
contrary to a previous study done on Libya [3]

Strength:

One of the strengths of this study is the large sample size being distributed across 16
different medical colleges across the country, which provides higher generalization therefore
greater confidence in the outcome.

Limitations:

There were multiple limitations in this study such as the Kessler-10 being a self-
administrated questionnaire and not an actual clinical diagnosis. As well as the survey
being online causes a difficulty of non-response rate tracking and access issues, as well as
selection bias.[21]

CONCLUSION:

The high prevalence of emotional distress and depressive symptoms are a cause of concern.
Medical students are future doctors and their mental wellbeing is crucial to provide proper
care for their patients.

Recommendations:

An intervention in the form of support and access to proper mental health treatment is
highly recommended to manage reducing this number and improving the quality of life for
these students. A hotline could be planted, not just for students but for whom are living in
Libya in general to further support those going through emotional distress or suicidal
thoughts. More studies using different qualitative and quantitative research should be done
as well.
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